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ADJUVANT TAGRISSO: DELIVERING 
OVERWHELMING EFFICACY 

ADAURA study design: Phase III, double-blind, randomized, placebo-controlled trial in 682 patients with completely resected stage IB, II, and IIIA 
NSCLC with or without adjuvant chemotherapy. NSCLC patients had centrally confirmed EGFR mutations (exon 19 deletion or L858R mutation). 
Patients were stratified by stage (IB vs II vs IIIA), EGFR mutation (exon 19 deletion or L858R), and race (Asian vs non-Asian). Patients were randomized 
to either TAGRISSO (n=339; 80 mg orally, once daily) or placebo (n=343). The maximum interval between surgery and randomization was 26 weeks 
with adjuvant chemotherapy and 10 weeks without adjuvant chemotherapy. The primary endpoint of the study was DFS by investigator assessment 
in stage II/IIIA patients. The secondary endpoints were DFS in the overall population (stage IB/II/IIIA); DFS rate at 2, 3, 4, and 5 years; overall survival (stage II/IIIA 
and overall population); safety; and health-related QoL. The planned treatment duration was 3 years or until disease recurrence/unacceptable toxicity.1,2,4

Your decision 
today impacts 

many tomorrows

REFER every resected NSCLC patient to a medical oncologist

TEST every surgical specimen for EGFR mutations

CHOOSE adjuvant TAGRISSO for every eligible patientTAGRISSO demonstrated extraordinary disease-free survival
in resected EGFRm NSCLC patients1-3

Find out more at www.TagrissoResults.com

Please see Brief Summary of Prescribing Information 
on adjacent pages.

INDICATION
• TAGRISSO is indicated as adjuvant therapy after tumor resection in adult patients with non-small cell lung cancer 
(NSCLC) whose tumors have epidermal growth factor receptor (EGFR) exon 19 deletions or exon 21 L858R mutations, 
as detected by an FDA-approved test

SELECT SAFETY INFORMATION
• There are no contraindications for TAGRISSO
• Interstitial lung disease (ILD)/pneumonitis occurred in 3.7% of the 1479 TAGRISSO-treated patients; 0.3% of cases 
were fatal. Withhold TAGRISSO and promptly investigate for ILD in patients who present with worsening of 
respiratory symptoms which may be indicative of ILD (eg, dyspnea, cough and fever). Permanently discontinue 
TAGRISSO if ILD is confirmed

TAGRISSO is a registered trademark of the AstraZeneca group of companies.
©2021 AstraZeneca. All rights reserved. US-53566 5/21

SELECT SAFETY INFORMATION
• Heart rate-corrected QT (QTc) interval prolongation occurred in TAGRISSO-treated patients. Of the 1479 TAGRISSO-
treated patients in clinical trials, 0.8% were found to have a QTc >500 msec, and 3.1% of patients had an increase 
from baseline QTc >60 msec. No QTc-related arrhythmias were reported. Conduct periodic monitoring with ECGs 
and electrolytes in patients with congenital long QTc syndrome, congestive heart failure, electrolyte abnormalities, 
or those who are taking medications known to prolong the QTc interval. Permanently discontinue TAGRISSO in 
patients who develop QTc interval prolongation with signs/symptoms of life-threatening arrhythmia

• Cardiomyopathy occurred in 3% of the 1479 TAGRISSO-treated patients; 0.1% of cardiomyopathy cases were fatal. A 
decline in left ventricular ejection fraction (LVEF) ≥10% from baseline and to <50% LVEF occurred in 3.2% of 1233 
patients who had baseline and at least one follow-up LVEF assessment. In the ADAURA study, 1.5% (5/325) of 
TAGRISSO-treated patients experienced LVEF decreases ≥10% from baseline and a drop to <50%. Conduct cardiac 
monitoring, including assessment of LVEF at baseline and during treatment, in patients with cardiac risk factors. 
Assess LVEF in patients who develop relevant cardiac signs or symptoms during treatment. For symptomatic 
congestive heart failure, permanently discontinue TAGRISSO

• Keratitis was reported in 0.7% of 1479 patients treated with TAGRISSO in clinical trials. Promptly refer patients with 
signs and symptoms suggestive of keratitis (such as eye inflammation, lacrimation, light sensitivity, blurred vision, eye 
pain and/or red eye) to an ophthalmologist

• Postmarketing cases consistent with Stevens-Johnson syndrome (SJS) and erythema multiforme major (EMM) have 
been reported in patients receiving TAGRISSO. Withhold TAGRISSO if SJS or EMM is suspected and permanently 
discontinue if confirmed

• Postmarketing cases of cutaneous vasculitis including leukocytoclastic vasculitis, urticarial vasculitis, and IgA 
vasculitis have been reported in patients receiving TAGRISSO. Withhold TAGRISSO if cutaneous vasculitis is 
suspected, evaluate for systemic involvement, and consider dermatology consultation. If no other etiology can be 
identified, consider permanent discontinuation of TAGRISSO based on severity

• Verify pregnancy status of females of reproductive potential prior to initiating TAGRISSO. Advise pregnant women of 
the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during treatment 
with TAGRISSO and for 6 weeks after the final dose. Advise males with female partners of reproductive potential to 
use effective contraception for 4 months after the final dose

• Most common (≥20%) adverse reactions, including laboratory abnormalities, were leukopenia, lymphopenia,
thrombocytopenia, diarrhea, anemia, rash, musculoskeletal pain, nail toxicity, neutropenia, dry skin, stomatitis, fatigue, 
and cough

References: 1. TAGRISSO [package insert]. Wilmington, DE: AstraZeneca Pharmaceuticals LP; 2020. 2. Wu YL, Tsuboi M, He J, et al; ADAURA 
Investigators. Osimertinib in resected EGFR-mutated non–small-cell lung cancer. N Engl J Med. 2020;383(18):1711-1723. 3. DoFP. REF-98491. 
AstraZeneca Pharmaceuticals LP. 4. DoFP. REF-98825. AstraZeneca Pharmaceuticals LP.

PRIMARY ENDPOINT: DISEASE-FREE SURVIVAL IN PATIENTS WITH STAGE II/IIIA DISEASE (N=470)*

83%
REDUCTION IN RISK
of recurrence
or death 
HR=0.17 (95% CI: 0.12, 0.23); 
P<0.0001

THE FIRST EVER TARGETED THERAPY
FOR RESECTABLE EGFRm NSCLC

• Patients in the ADAURA trial are treated with ORAL TAGRISSO FOR 3 YEARS or until disease recurrence 
or unacceptable toxicity1

*Median DFS was not reached for TAGRISSO (95% CI: 38.8, NE) and was 19.6 months (95% CI: 16.6, 24.5) for control arm.1
†Control arm=placebo.
‡Exploratory subgroup results for patients with adjuvant chemotherapy was HR=0.16 (95% CI: 0.10, 0.26) and for patients without adjuvant 
chemotherapy was HR=0.23 (95% CI: 0.13, 0.40).2

  CI, confidence interval; DFS, disease-free survival; EGFR, epidermal growth factor receptor; EGFRm, epidermal growth factor receptor mutation positive;
HR, hazard ratio; IASLC, International Association for the Study of Lung Cancer; L858R, exon 21 leucine 858 arginine substitution; NE, not estimable; 
NSCLC, non-small cell lung cancer; QoL, quality of life; TKI, tyrosine kinase inhibitor.

The first and only EGFR TKI to help prevent disease recurrence or death

BRIGHTER DAYS AHEAD FOR MORE EGFRm NSCLC PATIENTS
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Consistent results with or without prior adjuvant chemotherapy2‡
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TAGRISSO® (osimertinib) tablets, for oral use
Brief Summary of Prescribing Information.
For complete prescribing information consult official package insert.

INDICATIONS AND USAGE
Adjuvant Treatment of EGFR Mutation-Positive Non-Small Cell Lung Cancer (NSCLC)
TAGRISSO is indicated as adjuvant therapy after tumor resection in adult patients with  
non-small cell lung cancer (NSCLC) whose tumors have epidermal growth factor receptor 
(EGFR) exon 19 deletions or exon 21 L858R mutations, as detected by an FDA-approved test 
[see Dosage and Administration (2.1) in the full Prescribing Information].
First-line Treatment of EGFR Mutation-Positive Metastatic NSCLC
TAGRISSO is indicated for the first-line treatment of adult patients with metastatic NSCLC 
whose tumors have EGFR exon 19 deletions or exon 21 L858R mutations, as detected by an 
FDA-approved test [see Dosage and Administration (2.1) in the full Prescribing Information].
Previously Treated EGFR T790M Mutation-Positive Metastatic NSCLC
TAGRISSO is indicated for the treatment of adult patients with metastatic EGFR T790M 
mutation-positive NSCLC, as detected by an FDA-approved test, whose disease has 
progressed on or after EGFR tyrosine kinase inhibitor (TKI) therapy [see Dosage and 
Administration (2.1) in the full Prescribing Information].
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients with resectable tumors for the adjuvant treatment of NSCLC with TAGRISSO 
based on the presence of EGFR exon 19 deletions or exon 21 L858R mutations in tumor 
specimens [see Clinical Studies (14) in the full Prescribing Information].
Select patients for the first-line treatment of metastatic EGFR-positive NSCLC with TAGRISSO 
based on the presence of EGFR exon 19 deletions or exon 21 L858R mutations in tumor or 
plasma specimens [see Clinical Studies (14) in the full Prescribing Information]. If these 
mutations are not detected in a plasma specimen, test tumor tissue if feasible.
Select patients for the treatment of metastatic EGFR T790M mutation-positive NSCLC with 
TAGRISSO following progression on or after EGFR TKI therapy based on the presence 
of an EGFR T790M mutation in tumor or plasma specimens [see Clinical Studies (14) 
in the full Prescribing Information]. Testing for the presence of the T790M mutation in 
plasma specimens is recommended only in patients for whom a tumor biopsy cannot  
be obtained. If this mutation is not detected in a plasma specimen, re-evaluate the feasibility 
of biopsy for tumor tissue testing.
Information on FDA-approved tests for the detection of EGFR mutations is available at  
http://www.fda.gov/companiondiagnostics.
Recommended Dosage Regimen
The recommended dosage of TAGRISSO is 80 mg tablet once a day. TAGRISSO can be taken 
with or without food.
If a dose of TAGRISSO is missed, do not make up the missed dose and take the next dose 
as scheduled.
Treat patients in the adjuvant setting until disease recurrence, or unacceptable toxicity, or 
for up to 3 years.
Treat patients with metastatic lung cancer until disease progression or unacceptable toxicity.
Administration to Patients Who Have Difficulty Swallowing Solids
Disperse tablet in 60 mL (2 ounces) of non-carbonated water only. Stir until tablet is dispersed 
into small pieces (the tablet will not completely dissolve) and swallow immediately. Do not 
crush, heat, or ultrasonicate during preparation. Rinse the container with 120 mL to 240 mL 
(4 to 8 ounces) of water and immediately drink.
If administration via nasogastric tube is required, disperse the tablet as above in 15 mL of 
non-carbonated water, and then use an additional 15 mL of water to transfer any residues to 
the syringe. The resulting 30 mL liquid should be administered as per the nasogastric tube 
instructions with appropriate water flushes (approximately 30 mL).
Dosage Modifications
Adverse Reactions

Table 1. Recommended Dosage Modifications for TAGRISSO

Target Organ Adverse Reaction* Dosage Modification
Pulmonary [see Warnings 
and Precautions (5.1) in the 
full Prescribing Information]

Interstitial lung disease
(ILD)/Pneumonitis

Permanently discontinue 
TAGRISSO.

Cardiac [see Warnings and 
Precautions (5.2, 5.3) in the 
full Prescribing Information]

QTc† interval greater  
than 500 msec on at  
least 2 separate ECGs‡

Withhold TAGRISSO until 
QTc interval is less than 481 
msec or recovery to baseline 
if baseline QTc is greater  
than or equal to 481 msec, 
then resume at 40 mg dose.

QTc interval prolongation 
with signs/symptoms of  
life-threatening arrhythmia

Permanently discontinue 
TAGRISSO.

Symptomatic congestive  
heart failure

Permanently discontinue 
TAGRISSO.

Cutaneous [see Warnings 
and Precautions (5.5) in the 
full Prescribing Information]

Stevens-Johnson syndrome 
(SJS), Erythema Multiforme 
Major (EMM)

Withhold TAGRISSO if 
suspected and permanently 
discontinue if confirmed.

Other [see Adverse
Reactions (6.1) in the full 
Prescribing Information]

Adverse reaction of Grade 3 
or greater severity

Withhold TAGRISSO for up 
to 3 weeks.

If improvement to Grade 0-2 
within 3 weeks

Resume at 80 mg or  
40 mg daily.

If no improvement within 
3 weeks

Permanently discontinue 
TAGRISSO.

* Adverse reactions graded by the National Cancer Institute Common Terminology Criteria for Adverse 
Events version 4.0 (NCI CTCAE v4.0).

† QTc = QT interval corrected for heart rate
‡ ECGs = Electrocardiogram

Drug Interactions
Strong CYP3A4 Inducers
If concurrent use is unavoidable, increase TAGRISSO dosage to 160 mg daily when  
co-administering with a strong CYP3A inducer. Resume TAGRISSO at 80 mg 3 weeks 
after discontinuation of the strong CYP3A4 inducer [see Drug Interactions (7) and Clinical 
Pharmacology (12.3) in the full Prescribing Information].
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Interstitial Lung Disease/Pneumonitis
Interstitial lung disease (ILD)/pneumonitis occurred in 3.7% of the 1479 TAGRISSO-treated 
patients; 0.3% of cases were fatal.
Withhold TAGRISSO and promptly investigate for ILD in patients who present with  
worsening of respiratory symptoms which may be indicative of ILD (e.g., dyspnea, cough 
and fever). Permanently discontinue TAGRISSO if ILD is confirmed [see Dosage and 
Administration (2.4) and Adverse Reactions (6) in the full Prescribing Information].

QTc Interval Prolongation
Heart rate-corrected QT (QTc) interval prolongation occurs in patients treated with 
TAGRISSO. Of the 1479 patients treated with TAGRISSO in clinical trials, 0.8% were 
found to have a QTc > 500 msec, and 3.1% of patients had an increase from baseline  
QTc > 60 msec [see Clinical Pharmacology (12.2) in the full Prescribing Information].  
No QTc-related arrhythmias were reported.
Clinical trials of TAGRISSO did not enroll patients with baseline QTc of > 470 msec.
Conduct periodic monitoring with ECGs and electrolytes in patients with congenital long 
QTc syndrome, congestive heart failure, electrolyte abnormalities, or those who are taking 
medications known to prolong the QTc interval. Permanently discontinue TAGRISSO in 
patients who develop QTc interval prolongation with signs/symptoms of life-threatening 
arrhythmia [see Dosage and Administration (2.4) in the full Prescribing Information].
Cardiomyopathy
Across clinical trials, cardiomyopathy (defined as cardiac failure, chronic cardiac failure, 
congestive heart failure, pulmonary edema or decreased ejection fraction) occurred in  
3% of the 1479 TAGRISSO-treated patients; 0.1% of cardiomyopathy cases were fatal.
A decline in left ventricular ejection fraction (LVEF) ≥10 percentage points from baseline  
and to less than 50% LVEF occurred in 3.2% of 1233 patients who had baseline and at least 
one follow-up LVEF assessment. In the ADAURA study, 1.5% (5/325) of patients treated  
with TAGRISSO experienced LVEF decreases greater than or equal to 10 percentage points 
and a drop to less than 50%. 
Conduct cardiac monitoring, including assessment of LVEF at baseline and during treatment, 
in patients with cardiac risk factors. Assess LVEF in patients who develop relevant cardiac 
signs or symptoms during treatment. For symptomatic congestive heart failure, permanently 
discontinue TAGRISSO [see Dosage and Administration (2.4) in the full Prescribing 
Information].
Keratitis
Keratitis was reported in 0.7% of 1479 patients treated with TAGRISSO in clinical trials. 
Promptly refer patients with signs and symptoms suggestive of keratitis (such as eye 
inflammation, lacrimation, light sensitivity, blurred vision, eye pain and/or red eye) to an 
ophthalmologist. 
Erythema Multiforme and Stevens-Johnson Syndrome
Postmarketing cases consistent with Stevens-Johnson syndrome (SJS) and erythema 
multiforme major (EMM) have been reported in patients receiving TAGRISSO. Withhold 
TAGRISSO if SJS or EMM is suspected and permanently discontinue if confirmed.
Cutaneous Vasculitis
Postmarketing cases of cutaneous vasculitis including leukocytoclastic vasculitis, 
urticarial vasculitis, and IgA vasculitis have been reported in patients receiving TAGRISSO. 
Withhold TAGRISSO if cutaneous vasculitis is suspected, evaluate for systemic involvement, 
and consider dermatology consultation. If no other etiology can be identified, consider 
permanent discontinuation of TAGRISSO based on severity.
Embryo-Fetal Toxicity
Based on data from animal studies and its mechanism of action, TAGRISSO can cause fetal 
harm when administered to a pregnant woman. In animal reproduction studies, osimertinib 
caused post-implantation fetal loss when administered during early development at a dose 
exposure 1.5 times the exposure at the recommended clinical dose. When males were 
treated prior to mating with untreated females, there was an increase in preimplantation 
embryonic loss at plasma exposures of approximately 0.5 times those observed at the 
recommended dose of 80 mg once daily. Verify pregnancy status of females of reproductive 
potential prior to initiating TAGRISSO. Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective contraception during treatment 
with TAGRISSO and for 6 weeks after the final dose. Advise males with female partners of 
reproductive potential to use effective contraception for 4 months after the final dose [see 
Use in Specific Populations (8.1, 8.3) in the full Prescribing Information].

ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the 
labeling: 

• Interstitial Lung Disease/Pneumonitis [see Warnings and Precautions (5.1) in the full 
Prescribing Information]

• QTc Interval Prolongation [see Warnings and Precautions (5.2) in the full Prescribing 
Information]

• Cardiomyopathy [see Warnings and Precautions (5.3) in the full Prescribing 
Information]

• Keratitis [see Warnings and Precautions (5.4) in the full Prescribing Information] 
• Erythema multiforme and Stevens-Johnson syndrome [see Warnings and Precautions 

(5.5) in the full Prescribing Information]
• Cutaneous Vasculitis [see Warnings and Precautions (5.6) in the full Prescribing 

Information]

Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction  
rates observed in the clinical trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates observed in practice.
The data in the Warnings and Precautions section reflect exposure to TAGRISSO in 1479 
patients with EGFR mutation-positive NSCLC who received TAGRISSO at the recommended 
dose of 80 mg once daily in three randomized, controlled trials [ADAURA (n=337), FLAURA 
(n=279), and AURA3 (n=279)], two single arm trials [AURA Extension (n=201) and AURA2 
(n=210)], and one dose-finding study, AURA1 (n=173) [see Warnings and Precautions (5) in 
the full Prescribing Information]. Among 1479 patients who received TAGRISSO, 81% were 
exposed for 6 months or longer and 60% were exposed for greater than one year. In this 
pooled safety population, the most common adverse reactions in ≥20% of 1479 patients 
who received TAGRISSO were diarrhea (47%), rash (45%), musculoskeletal pain (36%), 
nail toxicity (33%), dry skin (32%), stomatitis (26%), fatigue (21%), and cough (20%). The 
most common laboratory abnormalities in ≥20% of 1479 patients who received TAGRISSO 
were leukopenia (65%), lymphopenia (62%), thrombocytopenia (53%), anemia (47%), and 
neutropenia (33%).
The data described below reflect exposure to TAGRISSO (80 mg daily) in 337 patients with 
EGFR mutation-positive resectable NSCLC, and 558 patients with EGFR mutation-positive 
metastatic NSCLC in three randomized, controlled trials [ADAURA (n=337), FLAURA 
(n=279), and AURA3 (n=279)]. Patients with a history of interstitial lung disease, drug 
induced interstitial disease or radiation pneumonitis that required steroid treatment, serious 
arrhythmia or baseline QTc interval greater than 470 msec on electrocardiogram were 
excluded from enrollment in these studies.
Adjuvant Treatment of EGFR Mutation-Positive NSCLC
The safety of TAGRISSO was evaluated in ADAURA, a randomized, double-blind, placebo- 
controlled trial for the adjuvant treatment of patients with EGFR exon 19 deletions or  
exon 21 L858R mutation-positive NSCLC who had complete tumor resection, with or without 
prior adjuvant chemotherapy. At time of DFS analysis, the median duration of exposure to 
TAGRISSO was 22.5 months.
Serious adverse reactions were reported in 16% of patients treated with TAGRISSO. The 
most common serious adverse reaction (≥1%) was pneumonia (1.5%). Adverse reactions 
leading to dose reductions occurred in 9% of patients treated with TAGRISSO. The most 
frequent adverse reactions leading to dose reductions or interruptions were diarrhea (4.5%), 
stomatitis (3.9%), nail toxicity (1.8%) and rash (1.8%). Adverse reactions leading to  

permanent discontinuation occurred in 11% of patients treated with TAGRISSO. The most 
frequent adverse reactions leading to discontinuation of TAGRISSO were interstitial lung 
disease (2.7%), and rash (1.2%).
Tables 2 and 3 summarize common adverse reactions and laboratory abnormalities which 
occurred in ADAURA. 
Table 2. Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in 
ADAURAββ

Adverse Reaction TAGRISSO 
(N=337)

PLACEBO 
(N=343)

All Grades
(%)

Grade 3 or 
higher† (%)

All Grades
(%)

Grade 3 or 
higher† (%)

Gastrointestinal Disorders
Diarrhea* 47 2.4 20 0.3
Stomatitis‡ 32 1.8 7 0
Abdominal Pain** 12 0.3 7 0
Skin Disorders
Rash§ 40 0.6 19 0
Nail toxicity¶ 37 0.9 3.8 0
Dry skin§§ 29 0.3 7 0
Pruritus# 19 0 9 0
Respiratory, Thoracic and Mediastinal Disorders
CoughÞ 19 0 19 0
Musculoskeletal and Connective Tissue Disorders
Musculoskeletal Pain †† 18 0.3 25 0.3
Infection and Infestation Disorders
Nasopharyngitis 14 0 10 0
Upper respiratory tract infection 13 0.6 10 0
Urinary Tract Infection¶¶ 10 0.3 7 0
General Disorders and Administration Site Conditions
Fatigue β 13 0.6 9 0.3
Nervous System Disorders
Dizziness ## 10 0 9 0
Metabolism and Nutrition Disorders
Decreased appetite 13 0.6 3.8 0

ββNCI CTCAE v4.0.
† All events were grade 3. 
* Includes diarrhea, colitis, enterocolitis, enteritis.
‡ Includes aphthous ulcer, cheilitis, gingival ulceration, glossitis, tongue ulceration, stomatitis and 

mouth ulceration.
**Includes abdominal discomfort, abdominal pain, abdominal lower pain, abdominal upper pain, 

epigastric discomfort, hepatic pain.
§ Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular, 

rash pustular, rash pruritic, rash vesicular, rash follicular, erythema, folliculitis, acne, dermatitis, 
dermatitis acneiform, dermatitis bullous, dermatitis exfoliative generalized, drug eruption, eczema, 
eczema asteatotic, lichen planus, skin erosion, pustule.

¶ Includes nail bed disorder, nail bed inflammation, nail bed infection, nail discoloration, nail 
pigmentation, nail disorder, nail toxicity, nail dystrophy, nail infection, nail ridging, onychalgia, 
onychoclasis, onycholysis, onychomadesis, onychomalacia, paronychia.

§§ Includes dry skin, skin fissures, xerosis, eczema, xeroderma.
# Includes pruritus, pruritus generalized, eyelid pruritus.
Þ Includes cough, productive cough, upper-airway cough syndrome
†† Includes arthralgia, arthritis, back pain, bone pain, musculoskeletal chest pain, musculoskeletal pain, 

myalgia, neck pain, non-cardiac chest pain, pain in extremity, and spinal pain.
¶¶ Includes cystitis, urinary tract infection, and urinary tract infection bacterial.
β Includes asthenia, fatigue
## Includes dizziness, vertigo, and vertigo positional.

Clinically relevant adverse reactions in ADAURA in <10% of patients receiving TAGRISSO 
were alopecia (6%), epistaxis (6%), interstitial lung disease (3%), palmar-plantar  
erythrodysesthesia syndrome (1.8%), urticaria (1.5%), keratitis (0.6%), QTc interval  
prolongation (0.6%), and erythema multiform (0.3%). QTc interval prolongation  
represents the incidence of patients who had a QTcF prolongation >500msec.
Table 3. Laboratory Abnormalities Worsening from Baseline in ≥20% of Patients in 
ADAURA

Laboratory  
Abnormality*, †

TAGRISSO
(N=337)

PLACEBO
(N=343)

All Grades 
(%)

Grade 3 or 
Grade 4 (%)

All Grades
(%)

Grade 3 or 
Grade 4 (%)

Hematology
Leukopenia 54 0 25 0
Thrombocytopenia 47 0 7 0.3
Lymphopenia 44 3.4 14 0.9
Anemia 30 0 12 0.3
Neutropenia 26 0.6 10 0.3
Chemistry 
Hyperglycemia 25 2.3 30 0.9
Hypermagnesemia 24 1.3 14 1.5
Hyponatremia 20 1.8 16 1.5

* NCI CTCAE v4.0
† Based on the number of patients with available follow-up laboratory data

Laboratory abnormalities in ADAURA that occurred in <20% of patients receiving TAGRISSO 
was increased blood creatinine (10%).
Previously Untreated EGFR Mutation-Positive Metastatic Non-Small Cell Lung Cancer
The safety of TAGRISSO was evaluated in FLAURA, a multicenter international double-
blind randomized (1:1) active controlled trial conducted in 556 patients with EGFR exon 19 
deletion or exon 21 L858R mutation-positive, unresectable or metastatic NSCLC who had 
not received previous systemic treatment for advanced disease. The median duration of 
exposure to TAGRISSO was 16.2 months.
Serious adverse reactions were reported in 4% of patients treated with TAGRISSO; the 
most common serious adverse reactions (≥1%) were pneumonia (2.9%), ILD/pneumonitis 
(2.1%), and pulmonary embolism (1.8%). Dose reductions occurred in 2.9% of patients 
treated with TAGRISSO. The most frequent adverse reactions leading to dose reductions 
or interruptions were prolongation of the QT interval as assessed by ECG (4.3%), diarrhea 
(2.5%), and lymphopenia (1.1%). Adverse reactions leading to permanent discontinuation 
occurred in 13% of patients treated with TAGRISSO. The most frequent adverse reaction 
leading to discontinuation of TAGRISSO was ILD/pneumonitis (3.9%).
Tables 4 and 5 summarize common adverse reactions and laboratory abnormalities which 
occurred in FLAURA. 

US-53566_US-56124 Tagrisso Oncology Live.indd   2US-53566_US-56124 Tagrisso Oncology Live.indd   2 12/17/21   11:31 AM12/17/21   11:31 AM



2TAGRISSO® (osimertinib) tablets, for oral use

Table 4. Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in 
FLAURA*

Adverse Reaction TAGRISSO
(N=279)

EGFR TKI comparator
(gefitinib or erlotinib) 

(N=277)
Any Grade

(%)
Grade 3 or 
higher (%)

Any Grade
(%)

Grade 3 or 
higher (%)

Gastrointestinal Disorders
Diarrhea† 58 2.2 57 2.5
Stomatitisǁ 32 0.7 22 1.1
Nausea 14 0 19 0
Constipation 15 0 13 0
Vomiting 11 0 11 1.4
Skin Disorders
Rash‡ 58 1.1 78 7
Dry skin§ 36 0.4 36 1.1
Nail toxicity¶ 35 0.4 33 0.7
Pruritus# 17 0.4 17 0
General Disorders and Administration Site Conditions
FatigueÞ 21 1.4 15 1.4
Pyrexia 10 0 4 0.4
Metabolism and Nutrition Disorders
Decreased appetite 20 2.5 19 1.8
Respiratory, Thoracic and Mediastinal Disorders
Cough 17 0 15 0.4
Dyspnea 13 0.4 7 1.4
Neurologic Disorders
Headache 12 0.4 7 0
Cardiac Disorders
Prolonged QT Interval β 10 2.2 4 0.7
Infection and Infestation Disorders
Upper Respiratory Tract Infection 10 0 7 0

* NCI CTCAE v4.0
† One grade 5 (fatal) event was reported (diarrhea) for EGFR TKI comparator.ǁ Includes stomatitis and mouth ulceration.
‡ Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular, 

rash pustular, rash pruritic, rash vesicular, rash follicular, erythema, folliculitis, acne, dermatitis, 
dermatitis acneiform, drug eruption, skin erosion, pustule.

§ Includes dry skin, skin fissures, xerosis, eczema, xeroderma.
¶ Includes nail bed disorder, nail bed inflammation, nail bed infection, nail discoloration, nail pigmentation, 

nail disorder, nail toxicity, nail dystrophy, nail infection, nail ridging, onychalgia, onychoclasis, 
onycholysis, onychomadesis, onychomalacia, paronychia.

# Includes pruritus, pruritus generalized, eyelid pruritus.
Þ Includes fatigue, asthenia.
β Includes prolonged QT interval reported as adverse reaction.

Clinically relevant adverse reactions in FLAURA in <10% of patients receiving TAGRISSO 
were alopecia (7%), epistaxis (6%), interstitial lung disease (3.9%), urticaria (2.2%), 
palmar-plantar erythrodysesthesia syndrome (1.4%), QTc interval prolongation (1.1%), and 
keratitis (0.4%). QTc interval prolongation represents the incidence of patients who had a 
QTcF prolongation >500msec.
Table 5. Laboratory Abnormalities Worsening from Baseline in ≥20% of Patients in 
FLAURA

Laboratory Abnormality*, †

TAGRISSO
(N=279)

EGFR TKI comparator
(gefitinib or erlotinib)

(N=277)
All Grades 

(%)
Grade 3 or 

Grade 4 (%)
All Grades 

(%)
Grade 3 or 

Grade 4 (%)
Hematology
Lymphopenia 63 6 36 4.2
Anemia 59 0.7 47 0.4
Thrombocytopenia 51 0.7 12 0.4
Neutropenia 41 3 10 0
Chemistry
Hyperglycemia‡ 37 0 31 0.5
Hypermagnesemia 30 0.7 11 0.4
Hyponatremia 26 1.1 27 1.5
Increased AST 22 1.1 43 4.1
Increased ALT 21 0.7 52 8
Hypokalemia 16 0.4 22 1.1
Hyperbilirubinemia 14 0 29 1.1

*NCI CTCAE v4.0  
† Each test incidence, except for hyperglycemia, is based on the number of patients who had both baseline 

and at least one on-study laboratory measurement available (TAGRISSO range: 267 - 273 and EGFR TKI 
comparator range: 256 - 268)

‡ Hyperglycemia is based on the number of patients who had both baseline and at least one on-study 
laboratory measurement available: TAGRISSO (179) and EGFR comparator (191)

Clinically relevant laboratory abnormalities in FLAURA that occurred in <20% of patients 
receiving TAGRISSO was increased blood creatinine (9%).
Previously Treated EGFR T790M Mutation-Positive Metastatic Non-Small Cell Lung Cancer
The safety of TAGRISSO was evaluated in AURA3, a multicenter international open label 
randomized (2:1) controlled trial conducted in 419 patients with unresectable or metastatic 
EGFR T790M mutation-positive NSCLC who had progressive disease following first line 
EGFR TKI treatment. A total of 279 patients received TAGRISSO 80 mg orally once daily until 
intolerance to therapy, disease progression, or investigator determination that the patient 
was no longer benefiting from treatment. A total of 136 patients received pemetrexed plus 
either carboplatin or cisplatin every three weeks for up to 6 cycles; patients without disease 
progression after 4 cycles of chemotherapy could continue maintenance pemetrexed until 
disease progression, unacceptable toxicity, or investigator determination that the patient was 
no longer benefiting from treatment. Left Ventricular Ejection Fraction (LVEF) was evaluated 
at screening and every 12 weeks. The median duration of treatment was 8.1 months for 
patients treated with TAGRISSO and 4.2 months for chemotherapy-treated patients. The 
trial population characteristics were: median age 62 years, age less than 65 (58%), female 
(64%), Asian (65%), never smokers (68%), and ECOG PS 0 or 1 (100%).

Serious adverse reactions were reported in 18% of patients treated with TAGRISSO and  
26% in the chemotherapy group. No single serious adverse reaction was reported in 
2% or more patients treated with TAGRISSO. One patient (0.4%) treated with TAGRISSO 
experienced a fatal adverse reaction (ILD/pneumonitis).
Dose reductions occurred in 2.9% of patients treated with TAGRISSO. The most frequent 
adverse reactions leading to dose reductions or interruptions were prolongation of the QT 
interval as assessed by ECG (1.8%), neutropenia (1.1%), and diarrhea (1.1%). Adverse 
reactions resulting in permanent discontinuation of TAGRISSO occurred in 7% of patients 
treated with TAGRISSO. The most frequent adverse reaction leading to discontinuation of 
TAGRISSO was ILD/pneumonitis (3%).
Tables 6 and 7 summarize common adverse reactions and laboratory abnormalities which 
occurred in TAGRISSO-treated patients in AURA3. 
Table 6. Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in 
AURA3*

Adverse Reaction TAGRISSO
(N=279)

Chemotherapy  
(Pemetrexed/Cisplatin or 
Pemetrexed/Carboplatin)

(N=136)
All Grades†

(%)
Grade 3/4†

(%)
All Grades†

(%)
Grade 3/4†

(%)
Gastrointestinal Disorders
Diarrhea 41 1.1 11 1.5
Nausea 16 0.7 49 3.7
Stomatitisǁ 19 0 15 1.5
Constipation 14 0 35 0
Vomiting 11 0.4 20 2.2
Skin Disorders
Rash‡ 34 0.7 6 0
Dry skin§ 23 0 4.4 0
Nail toxicity¶ 22 0 1.5 0
Pruritus# 13 0 5 0
General Disorders and Administration Site Conditions
Fatigueþ 22 1.8 40 5.1
Metabolism and Nutrition Disorders
Decreased appetite 18 1.1 36 2.9
Respiratory, Thoracic and Mediastinal Disorders
Cough 17 0 14 0
Musculoskeletal and Connective Tissue Disorders
Back pain 10 0.4 9 0.7

*NCI CTCAE v4.0.
† No grade 4 events were reported.ǁ	Includes stomatitis and mouth ulceration
‡ Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular, 

rash pustular, erythema, folliculitis, acne, dermatitis, acneiform dermatitis, pustule.
§ Includes dry skin, eczema, skin fissures, xerosis.
¶ Includes nail disorders, nail bed disorders, nail bed inflammation, nail bed tenderness, nail discoloration, 

nail disorder, nail dystrophy, nail infection, nail ridging, nail toxicity, onychalgia, onychoclasis, 
onycholysis, onychomadesis, paronychia.

# Includes pruritus, pruritus generalized, eyelid pruritus.
þ Includes fatigue, asthenia.

Clinically relevant adverse reactions in AURA3 in <10% of patients receiving TAGRISSO  
were epistaxis (5%), interstitial lung disease (3.9%), alopecia (3.6%), urticaria (2.9%), 
palmar-plantar erythrodysesthesia syndrome (1.8%), QTc interval prolongation (1.4%), 
keratitis (1.1%), and erythema multiform (0.7%). QTc interval prolongation represents the 
incidence of patients who had a QTcF prolongation >500msec.
Table 7. Laboratory Abnormalities Worsening from Baseline in ≥20% of Patients in 
AURA3

Laboratory Abnormality*, †

TAGRISSO
(N=279)

Chemotherapy 
(Pemetrexed/Cisplatin or 
Pemetrexed/Carboplatin)

(N=131)
All Grades 

(%)
Grade 3 or 

Grade 4 (%)
All Grades

(%)
Grade 3 or 

Grade 4 (%)
Hematology
Anemia 43 0 79 3.1
Lymphopenia 63 8 61 10
Thrombocytopenia 46 0.7 48 7
Neutropenia 27 2.2 49 12
Chemistry
Hypermagnesemia† 27 1.8 9 1.5
Hyponatremia† 26 2.2 36 1.5
Hyperglycemia‡ 20 0 NA NA
Hypokalemia† 9 1.4 18 1.5

NA=not applicable
*  NCI CTCAE v4.0  
† Each test incidence, except for hyperglycemia, is based on the number of patients who had both  

baseline and at least one on-study laboratory measurement available (TAGRISSO 279, Chemotherapy 
comparator 131)

‡ Hyperglycemia is based on the number of patients who had both baseline and at least one on-study 
laboratory measurement available (TAGRISSO 270, Chemotherapy 5; fasting glucose was not a  
protocol requirement for patients in the chemotherapy arm)

Clinically relevant laboratory abnormalities in AURA3 that occurred in <20% of patients 
receiving TAGRISSO included increased blood creatinine (7%).
Postmarketing Experience
The following adverse reactions have been identified during post-approval use of  
TAGRISSO. Because these reactions are reported voluntarily from a population of uncertain 
size, it is not always possible to reliably estimate their frequency or establish a causal 
relationship to drug exposure.
Skin and subcutaneous tissue: Stevens-Johnson syndrome, erythema multiforme, 
cutaneous vasculitis
DRUG INTERACTIONS
Effect of Other Drugs on Osimertinib
Strong CYP3A Inducers
Co-administering TAGRISSO with a strong CYP3A4 inducer decreased the exposure  
of osimertinib compared to administering TAGRISSO alone [see Clinical Pharmacology 
(12.3) in the full Prescribing Information]. Decreased osimertinib exposure may lead to 
reduced efficacy.

Avoid co-administering TAGRISSO with strong CYP3A inducers. Increase the TAGRISSO 
dosage when co-administering with a strong CYP3A4 inducer if concurrent use is 
unavoidable [see Dosage and Administration (2.4) in the full Prescribing Information].  
No dose adjustments are required when TAGRISSO is used with moderate and/or weak 
CYP3A inducers.
Effect of Osimertinib on Other Drugs
Co-administering TAGRISSO with a breast cancer resistant protein (BCRP) or P-glycoprotein 
(P-gp) substrate increased the exposure of the substrate compared to administering it  
alone [see Clinical Pharmacology (12.3) in the full Prescribing Information]. Increased  
BCRP or P-gp substrate exposure may increase the risk of exposure-related toxicity.
Monitor for adverse reactions of the BCRP or P-gp substrate, unless otherwise instructed  
in its approved labeling, when co-administered with TAGRISSO.
Drugs That Prolong the QTc Interval
The effect of co-administering medicinal products known to prolong the QTc interval with 
TAGRISSO is unknown. When feasible, avoid concomitant administration of drugs known 
to prolong the QTc interval with known risk of Torsades de pointes. If not feasible to avoid 
concomitant administration of such drugs, conduct periodic ECG monitoring [see Warnings 
and Precautions (5.2) and Clinical Pharmacology (12.3) in the full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on data from animal studies and its mechanism of action [see Clinical Pharmacology 
(12.1) in the full Prescribing Information], TAGRISSO can cause fetal harm when 
administered to a pregnant woman. There are no available data on TAGRISSO use in pregnant 
women. Administration of osimertinib to pregnant rats was associated with embryolethality 
and reduced fetal growth at plasma exposures 1.5 times the exposure at the recommended 
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
When administered to pregnant rats prior to embryonic implantation through the end of 
organogenesis (gestation days 2-20) at a dose of 20 mg/kg/day, which produced plasma 
exposures of approximately 1.5 times the clinical exposure, osimertinib caused post-
implantation loss and early embryonic death. When administered to pregnant rats from 
implantation through the closure of the hard palate (gestation days 6 to 16) at doses of 
1 mg/kg/day and above (0.1 times the AUC observed at the recommended clinical dose of 
80 mg once daily), an equivocal increase in the rate of fetal malformations and variations 
was observed in treated litters relative to those of concurrent controls. When administered 
to pregnant dams at doses of 30 mg/kg/day during organogenesis through lactation  
Day 6, osimertinib caused an increase in total litter loss and postnatal death. At a dose of  
20 mg/kg/day, osimertinib administration during the same period resulted in increased 
postnatal death as well as a slight reduction in mean pup weight at birth that increased in 
magnitude between lactation days 4 and 6.
Lactation
Risk Summary
There are no data on the presence of osimertinib or its active metabolites in human milk, the 
effects of osimertinib on the breastfed infant or on milk production. Administration to rats 
during gestation and early lactation was associated with adverse effects, including reduced 
growth rates and neonatal death [see Use in Specific Populations (8.1) in the full Prescribing 
Information]. Because of the potential for serious adverse reactions in breastfed infants 
from osimertinib, advise women not to breastfeed during treatment with TAGRISSO and for  
2 weeks after the final dose.
Females and Males of Reproductive Potential
Based on animal data, TAGRISSO can cause malformations, embryo lethality, and postnatal 
death at doses resulting in exposures 1.5 times or less the human exposure at the clinical 
dose of 80 mg daily [see Use in Specific Populations (8.1) in the full Prescribing Information].
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating TAGRISSO.
Contraception
Females
Advise females of reproductive potential to use effective contraception during treatment  
with TAGRISSO and for 6 weeks after the final dose [see Use in Specific Populations (8.1)  
in the full Prescribing Information].
Males
Advise male patients with female partners of reproductive potential to use effective 
contraception during and for 4 months following the final dose of TAGRISSO [see  
Nonclinical Toxicology (13.1) in the full Prescribing Information].
Infertility
Based on animal studies, TAGRISSO may impair fertility in females and males of reproductive 
potential. The effects on female fertility showed a trend toward reversibility. It is not known 
whether the effects on male fertility are reversible [see Nonclinical Toxicology (13.1) in the 
full Prescribing Information].
Pediatric Use
The safety and effectiveness of TAGRISSO in pediatric patients have not been established.
Geriatric Use
Forty-three percent (43%) of the 1479 patients in ADAURA (n=337), FLAURA (n=279), 
AURA3 (n=279), AURA Extension (n=201), AURA2 (n=210), and AURA1, (n=173) were  
65 years of age and older. No overall differences in effectiveness were observed based on 
age. Exploratory analysis suggests a higher incidence of Grade 3 and 4 adverse reactions 
(35% vs 27%) and more frequent dose modifications for adverse reactions (32% vs 21%) in 
patients 65 years or older as compared to those younger than 65 years.
Renal Impairment
No dose adjustment is recommended in patients with creatinine clearance (CLcr) 15 -  
89 mL/min, as estimated by Cockcroft-Gault. There is no recommended dose of TAGRISSO 
for patients with end-stage renal disease (CLcr <15 mL/min) [see Clinical Pharmacology 
(12.3) in the full Prescribing Information].
Hepatic Impairment
No dose adjustment is recommended in patients with mild to moderate hepatic impairment 
(Child-Pugh A and B or total bilirubin ≤ ULN and AST > ULN or total bilirubin 1 to 3 times 
ULN and any AST). There is no recommended dose for TAGRISSO for patients with severe 
hepatic impairment (total bilirubin between 3 to 10 times ULN and any AST) [see Clinical 
Pharmacology (12.3) in the full Prescribing Information].

Distributed by: AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850
TAGRISSO is a registered trademark of the AstraZeneca group of companies.
©AstraZeneca 2021                           
Rev. 7/21   US-56124   8/21
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by  ANITA T. SHAFFER

Treatment considerations for patients with resectable non–small cell lung cancer (NSCLC) have expanded 
considerably with data underscoring the clinical benefit of both neoadjuvant and adjuvant options. The 
National Comprehensive Cancer Network (NCCN) guidelines have integrated immunotherapy, platinum 
chemotherapy, and targeted therapies, raising questions of appropriate timing and sequencing.
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C O N T E N T S Giants of Cancer Care® 
Program Inducts 10th  

Class of Winners
FOR THE TENTH CONSECUTIVE YEAR, OncLive® is honored to celebrate the newest 
inductees to the Giants of Cancer Care® class. The achievements of the 13 pioneers of cancer 
research have laid the groundwork for continued progress in their respective specialties 
and their expertise has inspired the generations of innovators.

Several of this year’s honorees were members of investigative teams that revolutionized 
the cancer treatment landscape. For example, the early research of Louis M. Staudt, MD, 
PhD, into the molecular biology of diffuse large B-cell lymphoma led to the pivotal find-
ing that the disease has 2 distinct subtypes. Applications of these data led to the discovery 
of prognostic genetic features across hematologic malignancies including chronic lympho-
cytic leukemia, mantle cell lymphoma, and follicular lymphoma. Staudt is this year’s award 
winner in the prevention/genetics category. 

Roy S. Herbst, MD, PhD, winner in the lung cancer category introduced some of the most 
influential targeted agents to the treatment landscape. As the corresponding author for the 
ADAURA trial (NCT02511106), Herbst and colleagues showed that osimertinib (Tagrisso) 
extended disease-free survival in patients with EGFR-mutated non–small cell lung cancer 
(NSCLC). Building a case for EGFR in the space, Herbst went on to lead the early-phase 
development of therapies targeting the EGFR and VEGF signaling pathways such as 
gefitinib (Iressa), erlotinib (Tarceva), axitinib (Inlyta), cetuximab (Erbitux), and bevaci-
zumab (Avastin).

“I am truly honored by this recognition as one of OncLive®’s 2022 Giants of Cancer® award 
recipients,” Herbst said in a news release.1 “Throughout my career, I have been fortunate to 
stand on the shoulders of giants—the many colleagues, friends, and of course patients who 
have worked together to raise the bar against lung cancer. Together, we are making prog-
ress and the advances in research and treatment are making an impact on the lives of our 
patients and their families.”

Recipients of the 2022 awards demonstrate the qualities that distinguish them as Giants: 
unlimited selflessness, compassion for their patients, and a desire to understand and 
develop the life-changing treatments against a disease affecting so very many.

The 2022 Giants of Cancer Care® winners are:
• Breast Cancer, Carlos Arteaga, MD
• Community Outreach/Cancer Policy, Lori J. Pierce, MD
• Gastrointestinal Cancer, Jaffer A. Ajani, MD
• Genitourinary Cancer, Eric J. Small, MD
• Gynecologic Cancer, David Gershenson, MD
• Leukemia, John E. DiPersio, MD, PhD
• Lung Cancer, Roy S. Herbst, MD, PhD
• Lymphoma, Julie M. Vose, MD, MBA
• Myeloma, Robert Z. Orlowski, MD, PhD
• Prevention/Genetics, Louis M. Staudt, MD, PhD
• Radiation Oncology, Patricia J. Eifel, MD
• Supportive, Palliative, and/or Geriatric Care, Jennifer S. Temel, MD
• Translational Science, Luis A. Diaz, MD

The winners were celebrated during the 10th Annual Giants of Cancer Care® awards cere-
mony in early June. We invite you to join us and your peers in recognizing the newest and 
past inductees as Giants of Cancer Care® by visiting our website giantsofcancercare.com.

As always, thank you for reading.
Mike Hennessy Jr
President and CEO

MJH Life Sciences®

R E F E R E N C E

1.   Roy S. Herbst, MD, PhD, named a Giant of Cancer Care®. Yale School of Medicine. May 9, 2022. Accessed May 17, 2022. bit.ly/3LqnV6i
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“Accounting for increasing specialization and 
complexity of translational and clinically related 
laboratory research in almost all fields of medicine, 

it is difficult to maintain the essential supply of  
objectively appropriate and knowledgeable  
reviewers for specific manuscripts submitted  

for publication.”
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Peer-Reviewed Data Present 
an Essential But Problematic 
Component of Oncology Research
by MAURIE MARKMAN, MD

MAURIE MARKMAN, 
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AFTER SEVERAL YEAR’S DELAY, the eagerly awaited 
peer-reviewed data from 2 randomized phase 3 trials of 
aducanumab (Aduhelm) were published.1,2 The FDA’s approval 
in 2021 of Biogen’s Alzheimer disease treatment has been 
highly controversial. Considering the importance of this 
information and the societal implications associated with the 
widespread use of the expensive medication, one might have 
anticipated that the results would be published in a high-im-
pact medical journal. This would, hopefully, ensure the 
adequacy of essential scientific peer review by recognized 
experts, including clinicians, laboratory scientists, clinical 
trialists, and statisticians in the field. 

Instead, outcomes were remarkably published in the rather 
low-profile Journal of Prevention of Alzheimer’s Disease.2 Of 
interest, the second author on the aducanumab manuscript 
is the editor in chief of the journal and a consultant for the 
drug’s manufacturer. What do these observations potentially 
say about the adequacy of peer review?

A TANGLED WEB
There are several critical components associated with the 
formal evaluation and ultimate acceptance of proposed new 
information within the scientific domain. However, none is 
arguably more essential than that of the conduct of quality 
peer review. One frequently hears that a particular manu-
script or scientific claim has “yet to undergo peer review.” 
The implications may be that until this process has been 
completed and the article is published in a reputable peer- 
reviewed journal the effort remains a work in progress and 

any suggested assertions may be taken as  
preliminary communications.

Unfortunately, as with most overly simplistic statements 
related to the scientific process, there are serious concerns 
about textbook descriptions of peer review specifically within 
the realm of clinical research. In the opinion of this commen-
tator, these matters pose a threat to both the objectivity of the 
field of investigative medicine and, perhaps most importantly, 
to the public’s support of clinical science.  

Some of these issues have been discussed in the academic 
literature but have found little interest in the lay media. These 
include large numbers of what have been labeled predatory 
journals where, for a price, almost any manuscript can be 
published with either no peer review or a blatantly fraudulent 
review process.3

Perhaps more importantly, who is being asked to provide 
peer review and what is the objective quality of their reviews? 
With the explosion in the number of clinically related jour-
nals, there is an ever-increasing need to find reviewers who 
are both interested in and knowledgeable about a particular 
subject. Accounting for increasing specialization and complex-
ity of translational and clinically related laboratory research 
in almost all fields of medicine, it may be difficult to maintain 
the essential supply of objectively appropriate and knowl-
edgeable reviewers.

Further, although the honor associated with being asked 
to provide peer review for a high-impact journal will likely 
be sufficient to entice otherwise busy individuals to provide 
the time and effort required to produce a meaningful review 
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(without financial compensation), this may not be the case for a large 
percentage of other journals seeking the services of these same individu-
als. As a result, it is relevant to inquire what this complex state of affairs 
says about the overall quality of peer review in medical journals.

There has been considerable discussion regarding conflict of interest by 
investigators in their dealings with study sponsors and the effect of these 
relationships on the objectivity of submitted manuscripts. However, it is 
rare to hear concerns about the potential conflict a peer reviewer or jour-
nal editor may present on a subject. The issue being highlighted here is 
not the existing relationships with entities that would be declared in the 
same manner as required by those submitting the manuscript, but rather 
the more subtle favorable or unfavorable biases that may seriously interfere 
with objective peer review.

CALLING REVIEW SELECTION INTO QUESTION
The potential for serious subjective, underappreciated bias and lack of 
scientific rigor associated with peer review in academic oncology is inevita-
ble and may call certain manuscripts into scrutiny.

For example, is it appropriate to question the bias of results of a peer- 
reviewed manuscript published in a gynecologic oncology specialty jour-
nal that conclude that the care of patients with advanced ovarian cancer 
provided by a gynecologic oncology specialists is associated with improved 
overall survival compared with outcomes when treated by medical 
oncologists?4 Similarly, should results of a paper published in a jour-
nal representing large comprehensive cancer centers that conclude that 
patients who underwent surgery at high-volume facilities “consistently 
had improved overall survival compared with those at low-volume centers” 
be questioned?5  

The use of the preceding examples is not to suggest specific defects in the 
conclusions. There are published results that suggest a much more concern-
ing bias. I conclude this column with the example of conclusions drawn by 
authors that should have been caught by peer reviewers and journal editors 
prior to publication. The paper in question examined FDA approvals of 
cancer drugs between May 1, 2016, and May 31, 2021.6 The authors found 
that more drugs were approved to be used as later lines of therapy rather 
than to displace existing therapies. They concluded that “these later-line 
drugs may benefit patients with few alternatives but add to the cost of care 
because competition in the drug market is a key factor in leading to lower 
drug prices.”6  

Although a potentially valid statement, it would have been highly rele-
vant to also acknowledge in the publication the meaningful effect of later 
lines of therapy on patient survival and quality of life. Further, the authors 
could have cited data supporting the suggestion that many advanced 
cancers are increasingly becoming more chronic disease processes. Who 
were the peer reviewers and journal editors who let this critical detail slip 
through the cracks? ■

R E F E R E N C E S

1. Alzheimer’s drug data out at last. Science. 2022;375(6587):1323. doi:10.1126/science.abq1701

2. Haeberlein SB, Aisen PS, Barkhof F, et al. Two randomized phase 3 studies of aducanumab in early Alzhei-

mer’s disease. J Prev Alzheimers Dis. 2022;9(2):197-210. doi:10.14283/jpad.2022.30

3. Moher D, Moher E. Stop predatory publishers now: act collaboratively. Ann Intern Med. 2016;164(9):616-

617. doi:10.7326/M15-3015

4. Ko EM, Bekelman JE, Hicks-Courant K, Brensinger CM, Kanter GP. Association of gynecologic oncology 

versus medical oncology specialty with survival, utilization, and spending for treatment of gynecologic 

cancers. Gynecol Oncol. 2022;164(2):295-303. doi:10.1016/j.ygyno.2021.12.001

5. Stoltzfus KC, Shen B, Tchelebi L, et al. Impact of facility surgical volume on survival in patients with cancer. 

J Natl Compr Canc Netw. 2021;19(5):495-503. doi:10.6004/jnccn.2020.7644

6. Benjamin DJ, Xu A, Lythgoe MP, Prasad V. Cancer drug approvals that displaced existing standard-of- 

care therapies 2016-2021. JAMA Netw Open. 2022;5(3):e222265. doi:10.1001/jamanetworko-

pen.2022.2265
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Medical World News® is a first-of-its-kind online program for 
health care professionals, by health care professionals. The site 
provides video editorial content on a variety of cutting-edge topics 
delivered through a livestream and on demand for all health care 
stakeholders, offering the latest news and information in an easily 
digestible, one-stop-shop format.

UP NEXT

DEEP DIVE
In-Home Infusion Therapy Reshapes Modern Cancer Care
A unique partnership between Cancer Treatment Centers of America (CTCA) and CVS 
Health seeks to bring cancer treatments from the clinic into the patients’ home. Chev-
on M. Rariy, MD, the Telehealth Program director at CTCA, discusses how the integra-
tion of virtual care in modern health systems is a vital component of redefining cancer 
care. The in-home infusion program allows for appropriate patients to receive chemo-
therapy at home while using telehealth for follow-up appointments. Rariy noted that 
patients would have received primary treatment in a hospital setting and monitored for 
adverse effects and tolerability before moving to at-home infusions in the maintenance 
setting.

 TO WATCH,  VISIT   bit. ly/39ZBA7n.

SECOND OPINION
Investigators Unpack Ongoing Research to Advance  
Treatments for RCC
Five approvals for patients with renal cell carcinoma (RCC) in 2021 represent decades of 
research in the space coming to fruition. Key opinion leaders and frequent collaborators 
Toni K. Choueiri, MD, and Robert J. Motzer, MD, discuss the significance of studies, such 
as CheckMate 9ER (NCT03141177), which led to the approval of nivolumab  
(Opdivo) and cabozantinib (Cabometyx) for the first-line treatment of patients with RCC, 
and ongoing advances in the immunotherapy combinations. They also discuss challenges 
of triplet regimens, including ongoing research in the COSMIC-313 trial (NCT03937219).

 TO WATCH,  VISIT   bit. ly/3FSSb8Q.

AFTER HOURS
Harnessing the Power of Social Media Platforms in Oncology
Early in his professional career, Sanjay Juneja, MD, a hematologist and medical oncolo-
gist, at Baton Rouge General Hospital in Louisiana, began to see traction on videos he 
posted to the social media platform, TikTok. The short videos often featured comedic 
anecdotes or focused on medical topics tailored for residents and fellows. Juneja’s 
notoriety as @TheOncDoc has grown to include an audience of patients and caregivers, 
which has shifted the development of his content. The delivery of the information in a 
concise, digestible, and, oftentimes, fun manner reaches individuals who may reside far 
beyond the 30-mile radius in which his clinic patients reside.

 TO WATCH,  VISIT   bit. ly/3NiDzlz.
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Please see full Important Safety Information on the following pages.

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

Select Safety Information
Warnings and Precautions
•  Diarrhea: TUKYSA can cause severe diarrhea including dehydration, hypotension, acute kidney injury, and death. In 

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

TUKYSAhcp.com

Extended median OS by 4.5 months
Median OS: 21.9 months (95% CI: 18.3-31.0) vs 17.4 months  
(95% CI: 13.6-19.9); HR = 0.66 (95% CI: 0.50-0.87); P = 0.0048

The trial studied patients who had received prior trastuzumab, 
pertuzumab, and T-DM1 in the neoadjuvant, adjuvant, or  
metastatic setting.1

Reduced risk of disease progression or death by 46%
Median PFS: 7.8 months (95% CI: 7.5-9.6) vs 5.6 months  
(95% CI: 4.2-7.1); HR = 0.54 (95% CI: 0.42-0.71); P <0.00001

PURSUE  
UNPRECEDENTED

WHEN HER2+ MBC PROGRESSES

TUKYSA + trastuzumab + capecitabine vs  
placebo + trastuzumab + capecitabine1

CI = confidence interval; HER = human epidermal growth factor receptor; HR = hazard ratio;  
MBC = metastatic breast cancer; OS = overall survival; PFS = progression-free survival;  
 T-DM1 = ado-trastuzumab emtansine.

93534_KING_PB.indd   193534_KING_PB.indd   1 1/6/22   3:42 PM1/6/22   3:42 PM
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Important Safety Information
Warnings and Precautions 
• Diarrhea: TUKYSA can cause severe diarrhea including 

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

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

• Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. 
In HER2CLIMB, 8% of patients who received TUKYSA had 
an ALT increase >5 × ULN, 6% had an AST increase >5 × 
ULN, and 1.5% had a bilirubin increase >3 × ULN (Grade ≥3). 
Hepatotoxicity led to TUKYSA dose reductions in 8% of 
patients and TUKYSA discontinuation in 1.5% of patients.

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

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

Adverse Reactions
Serious adverse reactions occurred in 26% of patients who 
received TUKYSA; those occurring in ≥2% of patients were 
diarrhea (4%), vomiting (2.5%), nausea (2%), abdominal pain 
(2%), and seizure (2%). Fatal adverse reactions occurred in 
2% of patients who received TUKYSA including sudden death, 
sepsis, dehydration, and cardiogenic shock.
Adverse reactions led to treatment discontinuation in 
6% of patients who received TUKYSA; those occurring in 
≥1% of patients were hepatotoxicity (1.5%) and diarrhea (1%). 
Adverse reactions led to dose reduction in 21% of patients 
who received TUKYSA; those occurring in ≥2% of patients 
were hepatotoxicity (8%) and diarrhea (6%).
The most common adverse reactions in patients who 
received TUKYSA (≥20%) were diarrhea, palmar-plantar 
erythrodysesthesia, nausea, fatigue, hepatotoxicity, 
vomiting, stomatitis, decreased appetite, abdominal pain, 
headache, anemia, and rash.

RAISING THE STANDARD 
FOR SURVIVAL 

MONTH
IMPROVEMENT
IN MEDIAN OS

The most common adverse reactions in patients who received TUKYSA (≥20%) were diarrhea, PPE, nausea, 
fatigue, hepatotoxicity, vomiting, stomatitis, decreased appetite, abdominal pain, headache, anemia, and rash1

TUKYSA extended overall survival*1

In combination with trastuzumab + capecitabine

TUKYSAhcp.com

TUKYSA reduced the risk of disease progression or death
In combination with trastuzumab + capecitabine

* Study design: HER2CLIMB was a randomized (2:1), double-blind, placebo-controlled trial of 612 patients with HER2+ MBC who received TUKYSA + trastuzumab + 
capecitabine (TUKYSA arm; n = 410) or placebo + trastuzumab + capecitabine (control arm; n = 202). Primary endpoint was PFS (time from randomization to documented 
disease progression or death from any cause) in the fi rst 480 randomized patients. Secondary endpoints assessed in all randomized patients included OS (time from 
randomization to death from any cause). PFS  was evaluated in accordance with RECIST criteria, version 1.1, by means of BICR.1 

† This exploratory analysis is descriptive only. These are estimates and not exact numbers. HER2CLIMB was not powered to assess a statistical difference between 
treatment groups at this time point.

BICR = blind independent central review; CI = confi dence interval; HER = human epidermal growth factor receptor; HR = hazard ratio; 
MBC = metastatic breast cancer; OS = overall survival; PFS = progression-free survival; PPE = palmar-plantar erythrodysesthesia; 
RECIST = Response Evaluation Criteria in Solid Tumors. 

Lab Abnormalities
In HER2CLIMB, Grade ≥3 laboratory abnormalities reported in ≥5% 
of patients who received TUKYSA were decreased phosphate, 
increased ALT, decreased potassium, and increased AST.
The mean increase in serum creatinine was 32% within the fi rst 
21 days of treatment with TUKYSA. The serum creatinine increases 
persisted throughout treatment and were reversible upon treatment 
completion. Consider alternative markers of renal function if 
persistent elevations in serum creatinine are observed.

Drug Interactions
•  Strong CYP3A/Moderate CYP2C8 Inducers: Concomitant 

use may decrease TUKYSA activity. Avoid concomitant 
use of TUKYSA.

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

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

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

Use in Specifi c Populations
• Lactation: Advise women not to breastfeed while taking 

TUKYSA and for at least 1 week after the last dose.
• Renal Impairment: Use of TUKYSA in combination with capecitabine 

and trastuzumab is not recommended in patients with severe 
renal impairment (CLcr < 30 mL/min), because capecitabine is 
contraindicated in patients with severe renal impairment.

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

Please see Brief Summary of Prescribing Information 
on adjacent pages.

References: 1. TUKYSA [Prescribing Information]. Bothell, WA: Seagen Inc. April 2020. 
2. Murthy RK, Loi S, Okines A, et al. Supplemental appendix for: Tucatinib, trastuzumab, and 
capecitabine for HER2-positive metastatic breast cancer. N Engl J Med. 2020;382:597-609.

TUKYSA and its logo, and Seagen and  are US registered trademarks of Seagen Inc.
© 2021 Seagen Inc., Bothell, WA 98021     All rights reserved     Printed in USA     US-TUP-21-166-MT

PFS
reduction in the risk of disease 
progression or death1

•  HR = 0.54 (95% CI: 0.42-0.71); P <0.00001
•  Median PFS: 7.8 months (95% CI: 7.5-9.6) in the TUKYSA arm 

vs 5.6 months (95% CI: 4.2-7.1) in the control arm

PRIMARY ENDPOINT*

PFS AT 12 MONTHS
EXPLORATORY ANALYSIS*†

(33.1%; 95% CI: 26.6-39.7) (12.3%; 95% CI: 6.0-20.9)

~3x as many patients were progression-free2
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Important Safety Information
Warnings and Precautions 
• Diarrhea: TUKYSA can cause severe diarrhea including 

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

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

• Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. 
In HER2CLIMB, 8% of patients who received TUKYSA had 
an ALT increase >5 × ULN, 6% had an AST increase >5 × 
ULN, and 1.5% had a bilirubin increase >3 × ULN (Grade ≥3). 
Hepatotoxicity led to TUKYSA dose reductions in 8% of 
patients and TUKYSA discontinuation in 1.5% of patients.

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

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

Adverse Reactions
Serious adverse reactions occurred in 26% of patients who 
received TUKYSA; those occurring in ≥2% of patients were 
diarrhea (4%), vomiting (2.5%), nausea (2%), abdominal pain 
(2%), and seizure (2%). Fatal adverse reactions occurred in 
2% of patients who received TUKYSA including sudden death, 
sepsis, dehydration, and cardiogenic shock.
Adverse reactions led to treatment discontinuation in 
6% of patients who received TUKYSA; those occurring in 
≥1% of patients were hepatotoxicity (1.5%) and diarrhea (1%). 
Adverse reactions led to dose reduction in 21% of patients 
who received TUKYSA; those occurring in ≥2% of patients 
were hepatotoxicity (8%) and diarrhea (6%).
The most common adverse reactions in patients who 
received TUKYSA (≥20%) were diarrhea, palmar-plantar 
erythrodysesthesia, nausea, fatigue, hepatotoxicity, 
vomiting, stomatitis, decreased appetite, abdominal pain, 
headache, anemia, and rash.

RAISING THE STANDARD 
FOR SURVIVAL 

MONTH
IMPROVEMENT
IN MEDIAN OS

The most common adverse reactions in patients who received TUKYSA (≥20%) were diarrhea, PPE, nausea, 
fatigue, hepatotoxicity, vomiting, stomatitis, decreased appetite, abdominal pain, headache, anemia, and rash1

TUKYSA extended overall survival*1

In combination with trastuzumab + capecitabine

TUKYSAhcp.com

TUKYSA reduced the risk of disease progression or death
In combination with trastuzumab + capecitabine

* Study design: HER2CLIMB was a randomized (2:1), double-blind, placebo-controlled trial of 612 patients with HER2+ MBC who received TUKYSA + trastuzumab + 
capecitabine (TUKYSA arm; n = 410) or placebo + trastuzumab + capecitabine (control arm; n = 202). Primary endpoint was PFS (time from randomization to documented 
disease progression or death from any cause) in the fi rst 480 randomized patients. Secondary endpoints assessed in all randomized patients included OS (time from 
randomization to death from any cause). PFS  was evaluated in accordance with RECIST criteria, version 1.1, by means of BICR.1 

† This exploratory analysis is descriptive only. These are estimates and not exact numbers. HER2CLIMB was not powered to assess a statistical difference between 
treatment groups at this time point.

BICR = blind independent central review; CI = confi dence interval; HER = human epidermal growth factor receptor; HR = hazard ratio; 
MBC = metastatic breast cancer; OS = overall survival; PFS = progression-free survival; PPE = palmar-plantar erythrodysesthesia; 
RECIST = Response Evaluation Criteria in Solid Tumors. 

Lab Abnormalities
In HER2CLIMB, Grade ≥3 laboratory abnormalities reported in ≥5% 
of patients who received TUKYSA were decreased phosphate, 
increased ALT, decreased potassium, and increased AST.
The mean increase in serum creatinine was 32% within the fi rst 
21 days of treatment with TUKYSA. The serum creatinine increases 
persisted throughout treatment and were reversible upon treatment 
completion. Consider alternative markers of renal function if 
persistent elevations in serum creatinine are observed.

Drug Interactions
•  Strong CYP3A/Moderate CYP2C8 Inducers: Concomitant 

use may decrease TUKYSA activity. Avoid concomitant 
use of TUKYSA.

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

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

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

Use in Specifi c Populations
• Lactation: Advise women not to breastfeed while taking 

TUKYSA and for at least 1 week after the last dose.
• Renal Impairment: Use of TUKYSA in combination with capecitabine 

and trastuzumab is not recommended in patients with severe 
renal impairment (CLcr < 30 mL/min), because capecitabine is 
contraindicated in patients with severe renal impairment.

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

Please see Brief Summary of Prescribing Information 
on adjacent pages.

References: 1. TUKYSA [Prescribing Information]. Bothell, WA: Seagen Inc. April 2020. 
2. Murthy RK, Loi S, Okines A, et al. Supplemental appendix for: Tucatinib, trastuzumab, and 
capecitabine for HER2-positive metastatic breast cancer. N Engl J Med. 2020;382:597-609.
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reduction in the risk of disease 
progression or death1

•  HR = 0.54 (95% CI: 0.42-0.71); P <0.00001
•  Median PFS: 7.8 months (95% CI: 7.5-9.6) in the TUKYSA arm 

vs 5.6 months (95% CI: 4.2-7.1) in the control arm

PRIMARY ENDPOINT*

PFS AT 12 MONTHS
EXPLORATORY ANALYSIS*†

(33.1%; 95% CI: 26.6-39.7) (12.3%; 95% CI: 6.0-20.9)

~3x as many patients were progression-free2
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TUKYSA® (tucatinib) tablets, for oral use

Brief summary of Prescribing Information (PI). See full PI. Rx Only

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

DOSAGE AND ADMINISTRATION 

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

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

When given in combination with TUKYSA, the recommended dosage of capecitabine 
is 1000 mg/m2 orally twice daily taken within 30 minutes after a meal. TUKYSA and 
capecitabine can be taken at the same time. Refer to the Full Prescribing Information  
for trastuzumab and capecitabine for additional information.

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

Table 1: Recommended TUKYSA Dose Reductions for Adverse Reactions

Dose Reduction Recommended TUKYSA Dosage
First 250 mg orally twice daily
Second 200 mg orally twice daily
Third 150 mg orally twice daily

Permanently discontinue TUKYSA in patients unable to tolerate 150 mg orally twice daily.

Table 2: Recommended TUKYSA Dosage Modifications for Adverse Reactions

Severity TUKYSA Dosage Modification
Diarrhea1

Grade 3 without anti-diarrheal 
treatment

Initiate or intensify appropriate medical therapy.  
Hold TUKYSA until recovery to ≤ Grade 1, then  
resume TUKYSA at the same dose level.

Grade 3 with anti-diarrheal  
treatment

Initiate or intensify appropriate medical therapy.  
Hold TUKYSA until recovery to ≤ Grade 1, then  
resume TUKYSA at the next lower dose level.

Grade 4 Permanently discontinue TUKYSA.
Hepatotoxicity1,2

Grade 2 bilirubin (>1.5 to 3 × ULN) Hold TUKYSA until recovery to ≤ Grade 1, then 
resume TUKYSA at the same dose level.

Grade 3 ALT or AST (> 5 to 20 × ULN)  
OR Grade 3 bilirubin (> 3 to 10 × ULN)

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

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

Permanently discontinue TUKYSA.

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

Permanently discontinue TUKYSA.

Other adverse reactions1

Grade 3 Hold TUKYSA until recovery to ≤ Grade 1, then 
resume TUKYSA at the next lower dose level.

Grade 4 Permanently discontinue TUKYSA.
1. Grades based on National Cancer Institute Common Terminology Criteria for Adverse Events 

Version 4.03
2. Abbreviations: ULN = upper limit of normal; ALT = alanine aminotransferase; AST = aspartate 

aminotransferase

Dosage Modifications for Severe Hepatic Impairment: For patients with severe 
hepatic impairment (Child-Pugh C), reduce the recommended dosage to 200 mg orally 
twice daily.

Dosage Modifications for Concomitant Use with Strong CYP2C8 Inhibitors: Avoid 
concomitant use of strong CYP2C8 inhibitors with TUKYSA. If concomitant use with a 
strong CYP2C8 inhibitor cannot be avoided, reduce the recommended dosage to 100 mg 
orally twice daily. After discontinuation of the strong CYP2C8 inhibitor for 3 elimination 
half-lives, resume the TUKYSA dose that was taken prior to initiating the inhibitor.

CONTRAINDICATIONS 
None. 

WARNINGS AND PRECAUTIONS

Diarrhea: TUKYSA can cause severe diarrhea including dehydration, hypotension, 
acute kidney injury, and death. In HER2CLIMB, 81% of patients who received TUKYSA 
experienced diarrhea, including 12% with Grade 3 diarrhea and 0.5% with Grade 4 
diarrhea. Both patients who developed Grade 4 diarrhea subsequently died, with diarrhea 
as a contributor to death. The median time to onset of the first episode of diarrhea was 
12 days and the median time to resolution was 8 days. Diarrhea led to dose reductions of 
TUKYSA in 6% of patients and discontinuation of TUKYSA in 1% of patients. Prophylactic 
use of antidiarrheal treatment was not required on HER2CLIMB. If diarrhea occurs, 
administer antidiarrheal treatment as clinically indicated. Perform diagnostic tests as clinically 
indicated to exclude other causes of diarrhea. Based on the severity of the diarrhea, interrupt 
dose, then dose reduce or permanently discontinue TUKYSA.
Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. In HER2CLIMB, 8% of patients 
who received TUKYSA had an ALT increase > 5 × ULN, 6% had an AST increase > 5 × ULN, 
and 1.5% had a bilirubin increase > 3 × ULN (Grade ≥3). Hepatotoxicity led to dose 
reduction of TUKYSA in 8% of patients and discontinuation of TUKYSA in 1.5% of patients.
Monitor ALT, AST, and bilirubin prior to starting TUKYSA, every 3 weeks during treatment, 
and as clinically indicated. Based on the severity of hepatotoxicity, interrupt dose, then dose 
reduce or permanently discontinue TUKYSA.

Embryo-Fetal Toxicity: Based on findings from animal studies and its mechanism of 
action, TUKYSA can cause fetal harm when administered to a pregnant woman. In animal 
reproduction studies, administration of tucatinib to pregnant rats and rabbits during 
organogenesis caused embryo-fetal mortality, reduced fetal weight and fetal abnormalities 
at maternal exposures ≥ 1.3 times the human exposure (AUC) at the recommended dose.
Advise pregnant women and females of reproductive potential of the potential risk to 
a fetus. Advise females of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. Advise male patients 
with female partners of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. TUKYSA is used in 
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information 
of trastuzumab and capecitabine for pregnancy and contraception information.

ADVERSE REACTIONS

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

HER2-Positive Metastatic Breast Cancer (HER2CLIMB) 
The safety of TUKYSA in combination with trastuzumab and capecitabine was evaluated in 
HER2CLIMB. Patients received either TUKYSA 300 mg twice daily plus trastuzumab and 
capecitabine (n=404) or placebo plus trastuzumab and capecitabine (n=197). The median 
duration of treatment was 5.8 months (range: 3 days, 2.9 years) for the TUKYSA arm.

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

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

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

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

Adverse Reaction TUKYSA + Trastuzumab + 
Capecitabine (N = 404)

Placebo + Trastuzumab + 
Capecitabine (N = 197)

Grade (%) Grade (%)
All 3 4 All 3 4

Gastrointestinal disorders
Diarrhea 81 12 0.5 53 9 0
Nausea 58 3.7 0 44 3 0
Vomiting 36 3 0 25 3.6 0
Stomatitis1 32 2.5 0 21 0.5 0

Skin and subcutaneous tissue disorders
Palmar-plantar 
erythrodysesthesia 
syndrome

63 13 0 53 9 0

Rash2 20 0.7 0 15 0.5 0
Hepatobiliary disorders

Hepatotoxicity3 42 9 0.2 24 3.6 0
Metabolism and nutrition disorders

Decreased appetite 25 0.5 0 20 0 0
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Adverse Reaction TUKYSA + Trastuzumab + 
Capecitabine (N = 404)

Placebo + Trastuzumab + 
Capecitabine (N = 197)

Grade (%) Grade (%)
All 3 4 All 3 4

Blood and lymphatic system disorders
Anemia4 21 3.7 0 13 2.5 0

Musculoskeletal and connective tissue disorders
Arthralgia 15 0.5 0 4.6 0.5 0

Investigations
Creatinine increased5 14 0 0 1.5 0 0
Weight decreased 13 1 0 6 0.5 0

Nervous System Disorders
Peripheral 
neuropathy6 13 0.5 0 7 1 0

Respiratory, thoracic and mediastinal disorders
Epistaxis 12 0 0 5 0 0

1. Stomatitis includes stomatitis, oropharyngeal pain, oropharyngeal discomfort, mouth ulceration, oral 
pain, lip ulceration, glossodynia, tongue blistering, lip blister, oral dysesthesia, tongue ulceration, 
and aphthous ulcer

2. Rash includes rash maculo-papular, rash, dermatitis acneiform, erythema, rash macular, rash 
papular, rash pustular, rash pruritic, rash erythematous, skin exfoliation, urticaria, dermatitis allergic, 
palmar erythema, plantar erythema, skin toxicity, and dermatitis

3. Hepatotoxicity includes hyperbilirubinemia, blood bilirubin increased, bilirubin conjugated 
increased, alanine aminotransferase increased, transaminases increased, hepatotoxicity, aspartate 
aminotransferase increased, liver function test increased, liver injury, and hepatocellular injury

4. Anemia includes anemia, hemoglobin decreased, and normocytic anemia
5. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function
6. Peripheral neuropathy includes peripheral sensory neuropathy, neuropathy peripheral, peripheral 

motor neuropathy, and peripheral sensorimotor neuropathy

Table 4: Laboratory Abnormalities (≥20%) Worsening from Baseline in Patients 
Who Received TUKYSA and with a Difference of ≥5% Compared to Placebo in 
HER2CLIMB

TUKYSA + Trastuzumab 
+ Capecitabine1

Placebo + Trastuzumab  
+ Capecitabine1

All Grades
%

Grades ≥3
%

All Grades
%

Grades ≥3
%

Hematology
Decreased hemoglobin 59 3.3 51 1.5
Chemistry
Decreased phosphate 57 8 45 7
Increased bilirubin 47 1.5 30 3.1
Increased ALT 46 8 27 0.5
Increased AST 43 6 25 1
Decreased magnesium 40 0.8 25 0.5
Decreased potassium2 36 6 31 5
Increased creatinine3 33 0 6 0
Decreased sodium4 28 2.5 23 2
Increased alkaline 
phosphatase 26 0.5 17 0

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

2. Laboratory criteria for Grade 1 is identical to laboratory criteria for Grade 2.
3. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function. 
4. There is no definition for Grade 2 in CTCAE v.4.03.

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

DRUG INTERACTIONS

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

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

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

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

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

USE IN SPECIFIC POPULATIONS 

Pregnancy
Risk Summary: TUKYSA is used in combination with trastuzumab and capecitabine. 
Refer to the Full Prescribing Information of trastuzumab and capecitabine for pregnancy 
information. Based on findings in animals and its mechanism of action, TUKYSA can 
cause fetal harm when administered to a pregnant woman. There are no available  
human data on TUKYSA use in pregnant women to inform a drug-associated risk.  
In animal reproduction studies, administration of tucatinib to pregnant rats and rabbits 
during organogenesis resulted in embryo-fetal mortality, reduced fetal weight and fetal 
abnormalities at maternal exposures ≥ 1.3 times the human exposure (AUC) at the 
recommended dose. Advise pregnant women and females of reproductive potential of  
the potential risk to the fetus.

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

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

Pregnancy Testing: Verify the pregnancy status of females of reproductive potential prior 
to initiating treatment with TUKYSA. 
Contraception: 
Females: Advise females of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. 
Males: Advise male patients with female partners of reproductive potential to use 
effective contraception during treatment with TUKYSA and for at least 1 week after the 
last dose. 
Infertility: Based on findings from animal studies, TUKYSA may impair male and 
female fertility. 

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

Geriatric Use: In HER2CLIMB, 82 patients who received TUKYSA were ≥ 65 years,  
of whom 8 patients were ≥ 75 years. The incidence of serious adverse reactions in 
those receiving TUKYSA was 34% in patients ≥ 65 years compared to 24% in patients  
< 65 years. The most frequent serious adverse reactions in patients who received 
TUKYSA and ≥ 65 years were diarrhea (9%), vomiting (6%), and nausea (5%). There were 
no observed overall differences in the effectiveness of TUKYSA in patients ≥ 65 years 
compared to younger patients. There were too few patients ≥ 75 years to assess  
differences in effectiveness or safety. 

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

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

Trastuzumab Deruxtecan Gets Green Light in the Second Line for HER2+ MBC

The FDA has approved fam-trastuzumab deruxtecan-nxki (Enhertu) for 
adult patients with unresectable or metastatic HER2-positive breast 
cancer who have previously received an anti–HER2-based regimen and 
have developed disease recurrence during or within 6 months of therapy 
completion. The regulatory decision was supported by findings from the 
phase 3 DESTINY-Breast03 trial (NCT03529110).

In patients treated with trastuzumab deruxtecan the median progres-
sion-free survival was not reached (95% CI, 18.5-not estimable) vs 6.8 
months (95% CI, 5.6-8.2) for patients who received ado-trastuzumab 
emtansine (T-DM1; Kadcyla; HR, 0.28; 95% CI, 0.22-0.37; P < .0001). The 
objective response rate based on the patients with measurable disease 

assessed by blind independent central review at baseline was 82.7% (95% 
CI, 77.4%-87.2%) with trastuzumab deruxtecan vs 36.1% (95% CI, 30.0%-
42.5%) with T-DM1.

In terms of safety, serious adverse effects observed in greater than 1% 
of patients treated with trastuzumab deruxtecan consisted of vomiting, 
interstitial lung disease, and pneumonia. The prescribing information 
includes a box warning for interstitial lung disease, pneumonia, and 
embroy-fetal toxicity.

For more, see PAGE 18 .

 TO READ MORE,  V ISIT   bit. ly/3vVymKC.

FDA Requests Amendments in Toripalimab BLA

The FDA has issued a complete response letter requesting a quality 
process change to the biologics license application seeking the approval 
of toripalimab, a PD-1 inhibitor, plus gemcitabine and cisplatin in the 
frontline treatment of patients with advanced recurrent or metastatic 
nasopharyngeal carcinoma and for toripalimab monotherapy in the 
second-line and later treatment of those with recurrent or metastatic 
disease following platinum-containing chemotherapy.

Findings from the phase 3 JUPITER-02 trial (NCT03582786) 
showed that toripalimab plus chemotherapy led to a median 

progression-free survival of 11.7 months (95% CI, 11.0–not estimable) 
vs 8.0 months (95% CI, 7.0-9.5) with chemotherapy alone (HR, 0.52; 
95% CI, 0.36-0.74; P = .0003). Data from the phase 2 POLARIS-2 trial 
(NCT02915432) demonstrated that patients with previously treated 
recurrent or metastatic nasopharyngeal carcinoma who received tori-
palimab (n = 190) achieved an overall response rate of 20.5% (95% 
CI, 15.0%-27.0%). 

 TO READ MORE,  V ISIT   bit. ly/3kS4Ej l .

Surufatinib Approval Stalls in Pancreatic and Extra-Pancreatic  
Neuroendocrine Tumors

The FDA has issued a complete response letter to the new drug applica-
tion seeking the approval of surufatinib for the treatment of patients with 
pancreatic and extra-pancreatic neuroendocrine tumors (NETs) stating 
that the submitted data package does not support an approval. 

The FDA said a multiregional clinical trial including those who are 
representative of the patient population in the United States and aligned 
to current medical practice in the country is needed. The application 
was accepted in July 2021 and the FDA was originally slated to decide by 
April 30, 2022.

The application included data from the phase 3 Chinese SANET-p 
(NCT02589821), and SANET-ep (NCT02588170) trials, as well as a phase 
2 bridging study (NCT02549937), which was conducted in the US. 

The median progression-free survival (PFS) in both SANET trials 
was approximately tripled with surufatinib vs placebo. Data from the 
US-based study demonstrated an 11-month PFS rate of 55.6% among  
32 treated patients. 

 TO READ MORE,  V ISIT   bit. ly/3ypl2QA.

Darolutamide Plus Docetaxel Is Under Review in mHSPC

The FDA has accepted a supplemental new drug application and granted 
priority review to darolutamide (Nubeqa) plus docetaxel in patients with 
metastatic hormone-sensitive prostate cancer (mHSPC).

The application is supported by findings from the phase 3  
ARASENS trial (NCT02799602), which showed that darolutamide in 
combination with docetaxel and androgen deprivation therapy (ADT) 
reduced the risk of death by 32.5% among patients with prostate cancer 
compared with docetaxel plus ADT alone (HR, 0.68; 95% CI,  
0.57-0.80; P < .001). 

Additionally, the 4-year overall survival rate was 62.7% (95% CI, 

58.7%-66.7%) in the investigative arm (n = 651) and 50.4% (95% CI, 
46.3%-54.6%) in the control arm (n = 655). Findings demonstrated an 
improved time to development of castration-resistant disease with the 
addition of darolutamide vs docetaxel plus ADT alone (HR, 0.36; 95% CI, 
0.30-0.42; P < .001). Time to symptomatic skeletal event-free survival 
(HR, 0.61; 95% CI, 0.52-0.72; P < .001) and time to initiation of subse-
quent systemic antineoplastic therapy (HR, 0.39; 95% CI, 0.33-0.46;  
P < .001) were also improved with the addition of darolutamide.

 TO READ MORE,  V ISIT   bit. ly/3vThzYJ.
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FAM-TRASTUZUMAB DERUXTECAN-NXKI  (ENHERTU)

Trastuzumab Deruxtecan Outperforms Standard of Care  
in Second-line HER2+ Breast Cancer

by BRITTANY LOVELY

THE ANTIBODY-DRUG CONJUGATE fam-trastuzumab deruxtecan-nxki 
(Enhertu) continues to shake up the treatment landscape for patients with HER2-
positive metastatic breast cancer with the latest FDA approval solidifying its role as 
a second-line option.1

Data from the DESTINY-Breast03 trial (NCT03529110) supported the approval. In 
DESTINY-Breast03, investigators evaluated trastuzumab deruxtecan in 261 patients 
vs standard-of-care ado-trastuzumab emtansine (T-DM1; Kadcyla) in 263 patients, 
all of whom were previously treated with trastuzumab (Herceptin) and taxane 
therapy. The median progression-free survival (PFS) was not reached (95% CI, 18.5-
not estimable) with trastuzumab deruxtecan vs 6.8 months (95% CI, 5.6-8.2) T-DM1 
(HR, 0.28; 95% CI, 0.22-0.37; P < .0001).1,2 

Median overall survival (OS) was not estimable in either treatment 
arm, with 94.1% (95% CI, 90.3%-96.4%) of patients in the investigative 
arm alive at 1 year vs 85.9% (95% CI, 80.9%-89.7%) of patients in the 
control arm (HR, 0.55; 95% CI, 0.36-0.86; P < .007). Among patients with 
stable brain metastases who received trastuzumab deruxtecan (n = 62), 
the median PFS was 15.0 months (95% CI, 12.6-22.2) vs 5.7 months 
(95% CI, 2.9-7.1) with T-DM1 (n = 52; HR, 0.38; 95% CI, 0.23-0.64).3

“It’s an exciting time to be treating breast cancer with these novel 
agents,” Heather McArthur, MD, MPH, said in an interview with 
OncologyLive®. “These are not small, incremental improvements and outcomes 
that we’re describing. We’re describing huge improvements in PFS and, in my 
[opinion], more importantly, OS. Life expectancy [for patients] with metastatic 
disease has completely evolved now from where we were even 5 years ago.”

In our discussion, McArthur, the Komen Distinguished Chair in Clinical Breast 
Cancer Research, an associate professor in the Department of Internal Medicine, 
and clinical director of the Breast Cancer Program at Harold C. Simmons 
Comprehensive Cancer Center at UT Southwestern Medical Center in Dallas, 
Texas, described how the data from DESTINY-Breast03 reshapes the treatment 
landscape and offers added benefit to patients with brain metastases.

Q
Please discuss the top takeaways from  
the DESTINY-Breast03 trial.

[The data were a] game-changer in DESTINY-Breast03. Trastuzumab deruxtecan 
went head-to-head with T-DM1, which was an established standard of care based 
on the EMILIA [NCT00829166] data. Investigators have reported an improvement 
in PFS, which was the primary end point for [DESTINY-Breast03], with a hazard 
ratio of 0.28, which is an unprecedented improvement in PFS.

Specifically, the 12-month PFS [rate] was approximately 76% vs 34% with 
T-DM1. One of the secondary end points [investigators] looked at was OS, which 
had a hazard ratio approaching 0.5, indicating an approximately 50% reduction in 
risk of death in favor of trastuzumab deruxtecan. So you can see that [these data] 
were a total game changer—with the benefit being observed in all subgroups. 
[Trastuzumab deruxtecan] really became a new standard in the second line [and] 
very firmly sets it in the second-line setting. T-DM1 is an excellent drug and can 
be used later on. 

We’ve had a number of drugs approved in this space, including the tucatinib 
[Tukysa] [plus trastuzumab and capecitabine] regimen, [and it] is really an exciting 
time to have all these tremendous options [available].

Q
What stood out in the DESTINY-Breast03 data  
specifically for patients with brain metastases?

[The trial] allowed patients with clinically stable treated brain metastases to 

participate. Approximately a quarter of patients on study met that criterion. 
Patients were allowed to enroll if they had completed whole brain radiation 
at least 2 weeks prior to enrollment. [The trial] also at one point allowed for 
[patients with] stable untreated brain metastasis [to enroll] until an amendment 
was undertaken and changed some of the eligibility criteria. 

The PFS benefits observed in the intention-to-treat population were maintained 
in the population who had brain metastasis. In a comparison of the Kaplan-Meier 
curves for those who had brain metastases vs those who did not, the hazard 
ratios were almost identical.

Q
With regard to interstitial lung disease [ILD],  
how did investigators address and manage these  

adverse effects vs prior trials?
In DESTINY-Breast01 [NCT03248492], which was the initial single-arm 
study looking at trastuzumab deruxtecan, there were, unfortunately, 
some fatal cases of ILD. On that study scans were completed approxi-
mately every 9 weeks. In DESTINY-Breast03, [scans were completed at] 
a more conservative interval of [every] 6 weeks. 

There was [also] heightened awareness [among] the community about 
the potential complication of ILD, and there was some clear guidance for 

[managing this adverse effect] in DESTINY-Breast03. For example, with grade 1 
[incidence], which is asymptomatic radiographic ILD, [the direction] is to hold the 
drug until resolution. I think the more frequent scanning permitted greater detec-
tion of ILD in that grade 1 category and allowed for intervention earlier on. And 
so, fortunately, although approximately 10% of patients experienced ILD, none of 
the cases were grade 4 or 5; none were serious or fatal.

Q
What are the next steps for trastuzumab deruxtecan?  
Could there be a role for this agent in the frontline setting?

There are some interesting data indicating that [agents such as trastuzumab 
deruxtecan] may be particularly effective in treatment-resistant disease, which 
is why [in] that second line and that residual disease setting this type of agent 
might be so impactful. [The] DESTINY-Breast05 trial [NCT04622319] is evaluating 
trastuzumab deruxtecan vs T-DM1 in patients with high-risk residual early-stage 
breast cancer after receiving neoadjuvant HER2-directed therapy. 

Additionally, an anticipated trial [in the frontline setting] based on the  
head-to-head trial [in metastatic disease] will seek to demonstrate benefit in 
favor of trastuzumab deruxtecan. One could see that agent then moving on to 
the up-front setting for [early-stage disease], displacing some of the conven-
tional cytotoxic therapy [regimens] we typically see that often use a taxane, a 
platinum agent, or sometimes an anthracycline. I think those would be studies 
to anticipate. 

My hope is that... these novel antibody-drug conjugates will [continue to have] 
successful application to allow for better outcomes for our patients with less 
toxicity and that we might be able to, at [some] point, de-escalate [treatment] so 
that cytotoxic chemotherapy is no longer indicated. ■

R E F E R E N C E S

1. FDA grants regular approval to fam-trastuzumab deruxtecan-nxki for breast cancer. FDA. Updated May 11, 

2022. Accessed May 12, 2022. bit.ly/3M7mgnH

2. Enhertu. Prescribing information. Daiichi Sankyo Inc; 2022. Accessed May 12, 2022. bit.ly/37GA6OE

3. Cortés J, Kim SB, Chung WP, et al; DESTINY-Breast03 Trial Investigators. Trastuzumab deruxtecan versus tras-

tuzumab emtansine for breast cancer. N Engl J Med. 2022;38(12):1143-1154. doi:10.1056/NEJMoa2115022

Heather McArthur, 
MD, MPH
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BASELINE PATIENT CHARACTERISTICS

Median age (years, range)

Trastuzumab deruxtecan T-DM1
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Hormone-receptor status (%)
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Previous treatment for metastatic breast cancer
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❏ 92% ❏ 89%
R E F E R E N C E S 
1. FDA grants regular approval to fam-trastuzumab deruxtecan-nxki for breast cancer. FDA.  

Updated May 11, 2022. Accessed May 12, 2022. bit.ly/3M7mgnH
2. Enhertu. Prescribing information. Daiichi Sankyo Inc; 2022. Accessed May 12, 2022.  
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FDA approval—May 4, 2022
The FDA grants regular approval to fam-trastuzumab deruxtecan-nxki (Enhertu) 
for the treatment of adult patients with unresectable or metastatic HER2-positive 
breast cancer who have received a prior anti-HER2-based regimen in the 
metastatic setting, or in the neoadjuvant or adjuvant setting and have developed 
disease recurrence during or within 6 months of completing therapy.

Mechanism of action 
• Trastuzumab deruxtecan is 

an antibody-drug conjugate 
constructed with a humanized 
anti-HER2 immunoglobulin G1 
monoclonal antibody and the small 
molecule topoisomerase I inhibitor, 
deruxtecan, attached via a cleav-
able tetrapeptide-based linker.

How supplied 
• 100-mg lyophilized powder in a 

single-dose vial for injection 

Dose 
• 5.4 mg/kg given as an intravenous 

infusion once every 3 weeks until 
disease progression or unacceptable 
toxicity

Company: Daiichi Sankyo, Inc

PIVOTAL CLINICAL TRIAL
DESTINY-Breast03 (NCT03529110) was a phase 3 trial evaluating trastuzumab deruxtecan 
vs ado-trastuzumab emtansine (Kadcyla) in patients with HER2-positive metastatic breast 
cancer who previously received trastuzumab (Herceptin) and a taxane. 

WARNINGS AND PRECAUTIONS

• Neutropenia
• Left ventricular dysfunction

BOX WARNINGS

• Interstitial lung disease (ILD) and pneumonitis: Monitor for and promptly investigate signs 
and symptoms of ILD and pneumonitis including cough, dyspnea, fever, and other new or 
worsening respiratory symptoms. 
• Permanently discontinue trastuzumab deruxtecan in all patients with grade 2 or higher  

ILD/pneumonitis. 
• Advise patients of the risk and to immediately report symptoms.

• Embryo-fetal harm: Advise patients of these risks and the need for effective contraception.

EFFICACY RESULTS IN THE DESTINY-BREAST03 TRIAL
Outcome Trastuzumab deruxtecan (n = 261) T-DM1 (n = 263)

Median PFS, months (95% CI)
NR (18.5-NE) 6.8 (5.6-8.2)

HR, 0.28; 95% CI, 0.22-0.37; P < .0001

12-month PFS rate (95% CI) 75.8% (69.8%-80.7%) 34.1% (27.7%-40.5%)

Confirmed ORR (95% CI) 82.7% (77.4%-87.2%) 36.1% (30.0%-42.5%)

CR 15.7% 8.3%

PR 66.9% 27.8%

CR, complete response; NE, not estimable; NR, not reached; ORR, overall response rate; PFS, progression-free survival;  
PR, partial response.

COMMONLY REPORTED AEs IN THE DESTINY-BREAST03 TRIAL
AE Trastuzumab deruxtecan (n = 261) T-DM1 (n = 263)

All grade Grade 3/4 All grade Grade 3/4

Nausea 76% 7% 30% 0.4%

Fatigue 49% 6% 35% 0.8%

Vomiting 49% 1.6% 10% 0.8%

Alopecia 37% 0.4% 3.1% 0%

Constipation 34% 0% 20% 0%

Anemia 33% 7% 17% 6%

Musculoskeletal pain 31% 1.2% 25% 0.4%

AE, adverse effect; ILD, interstitial lung disease.
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NCCN Guidelines 
Affirm New Options 
for Resectable NSCLC
by ANITA T. SHAFFER
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NEW SYSTEMIC REGIMENS ARE being inte-
grated into the treatment paradigm for resectable 
non–small cell lung cancer (NSCLC) in the neoad-
juvant and adjuvant settings, expanding options 
for patients with earlier-stage disease who 
face a challenging prognosis, according to Jane 
Yanagawa, MD. Patients who are candidates for 
these therapies will require testing for certain 
biomarkers earlier in the treatment timeline than 
current practice, Yanagawa noted.1

The need for enhancing treatment 
choices for patients with resectable 
NSCLC is evident in statistics show-
ing that 5-year survival rates range 
from 92% for patients with stage IA1 
disease to 36% for those with stage IIIA 
tumors.2 “This suggests that there’s a 
lot of room for improvement beyond just 
operating on these patients,” Yanagawa 
said during a presentation at the 2022 
National Comprehensive Cancer Network (NCCN) 
Annual Conference in April.1

Yanagawa is a thoracic surgeon at UCLA 
Jonsson Comprehensive Cancer Center and an 
associate professor at the David Geffen School of 
Medicine at UCLA, both in Los Angeles, as well 
as director of thoracic surgery at UCLA Santa 
Monica Medical Center, all in California. As a 
surgeon, Yanagawa said she refers patients who 
may qualify for preoperative or adjuvant therapy 
for consultation with a medical oncologist. “You 

always have to balance the benefit with the risks,” 
she said, including whether earlier use of therapy 
will negatively affect surgical outcomes.

RECENT APPROVALS
Findings from clinical trials conducted during 
the 1990s have established a role for chemother-
apy combinations in patients with early-stage 
NSCLC in preoperative and postoperative 

settings.3,4 During the past 18 months, 
the repertoire for early-stage disease 
has been expanded with 3 key approv-
als: osimertinib (Tagrisso) for the 
adjuvant treatment of patients with 
EGFR-mutated tumors5; atezolizumab 
(Tecentriq) as adjuvant therapy for 
patients with PD-L1–positive tumors6; 
and nivolumab (Opdivo) plus chemo-
therapy as neoadjuvant therapy.7 
The FDA’s decision on the nivolumab 

regimen in March 2022 marked the agency’s 
first approval for neoadjuvant therapy for 
early-stage NSCLC.7

NCCN guidelines for resectable early-stage 
NSCLC now include neoadjuvant and adjuvant 
regimens with chemotherapy, targeted therapy, 
and immunotherapy (TABLE 18). The approv-
als for osimertinib and atezolizumab will change 
practice for biomarker testing, Yanagawa said. 

Whereas NCCN guidelines recommend broad 
biomarker testing for patients with advanced 

or metastatic disease,8 patients with stage IB to 
IIIA disease should receive EGFR or PD-L1 test-
ing if they are being considered for osimertinib 
or atezolizumab therapy, respectively. “PD-L1 and 
EGFR mutations are now really important to deter-
mine whether patients need adjuvant therapy after 
their lung resections,” Yanagawa said. She added 
that screening for EGFR mutations and ALK alter-
ations also may be necessary before considering a 
neoadjuvant nivolumab regimen because patients 
with those aberrations were excluded from the 
study population in the pivotal trial. 

DATA SUPPORTING RECOMMENDATIONS
During her presentation, Yanagawa reviewed 
findings from 4 key studies involving NCCN 
guideline-recommended regimens in the neoadju-
vant and adjuvant settings:
  Platinum chemotherapy—Postoperative 

cisplatin-based chemotherapy significantly 
improved overall survival (OS) and disease-
free survival (DFS) in patients with resected 
stage IB to IIIA NSCLC, according to a pooled 
analysis of clinical trial results by the LACE 
Collaborative Group.4 

After a median follow-up of 5.2 years, results 
showed an absolute benefit of 5.4% in OS and  
5.8% in DFS among the total population of patients 
with stage IA to III who received adjuvant chemo-
therapy (n = 2281) compared with those who did 
not (n = 2303). 

Jane  
Yanagawa, MD
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The findings 
translated into 

statistically significant 
HRs of 0.89 (95% CI, 0.82-

0.96; P = .005) for OS and 0.84 (95% 
CI, 0.78-0.91; P < .001) for DFS. The benefit varied 
with stage of disease; patients with stage IA fared 
better without chemotherapy, whereas those with 
stages II or III disease derived the most benefit.
  Targeted therapy—Osimertinib, a third-gen-

eration EGFR tyrosine kinase inhibitor, is 
approved for adjuvant therapy after tumor 
resection in patients with NSCLC whose 
tumors harbor EGFR exon 19 deletions or exon 
21 L858R mutations. 

The FDA’s December 2020 approval in this 
setting is based on findings from the phase 3 
ADAURA trial (NCT02511106) in which 682 
patients with stage IB to IIIA NSCLC were 
randomized postoperatively to receive either 
osimertinib or placebo with or without plati-
num-based chemotherapy for up to 3 years.5,9

At 24 months, the DFS rate among participants 
with stage II to IIIA disease, the primary end 
point of the study, was 90% (95% CI, 84%-93%) in 
patients who received osimertinib vs 44% (95% CI, 
37%-51%) in the placebo group, which translated 
into an HR of 0.17 (99.06% CI, 0.11-0.26; P < .001). 
In the overall population, the DFS rate was 89% 
(95% CI, 85%-92%) with osimertinib and 52% 
(95% CI, 46%-58%) with placebo, for an HR of 0.20 
(99.12% CI, 0.14-0.30; P < .001).9

  Adjuvant immunotherapy—Atezolizumab 
is indicated for patients with stage II to 
IIIA NSCLC who have undergone resection 
followed by platinum-based chemotherapy 
and have PD-L1 expression of 1% or greater 
on tumor cells, as detected by the Ventana 
PD-L1 (SP263) Assay. The FDA approved the 

indication for the PD-L1 immune checkpoint 
inhibitor in October 2021 based on data from 
the phase 3 IMpower010 trial (NCT02486718).6

After a median follow-up of 32.2 months, the 
median DFS in months was not evaluable (NE) 
for the 248 patients in the population defined in 
the indication who received atezolizumab ther-
apy (95% CI, 36.1-NE) compared with 35.3 months 
(95% CI, 29.0-NE) for the 228 participants in this 
group who had best supportive care (HR, 0.66; 
95% CI, 0.50-0.88; P = .004).

Among all patients with stage II to IIIA disease 
who participated in the study (N = 882), atezoli-
zumab therapy also showed a statistically 
significant advantage (HR, 0.79; 96% CI, 0.64-0.96; 
P = .02), with a clinically enriched benefit in 
patients whose tumors expressed PD-L1.10

  Neoadjuvant immunotherapy—The combi-
nation of nivolumab and platinum-doublet 

chemotherapy was approved based on find-
ings from the phase 3 CHECKMATE 816 trial 
(NCT02998528). In all, 358 patients with 
stage IB (≥ 4 cm), II, or IIIA resectable NSCLC 
and measurable disease were randomized to 
receive the novel regimen or chemotherapy 
alone followed by resection.7 

The primary end points were event-free 
survival (EFS), defined as the time from 
randomization to any disease progression, and 
pathological complete response (pCR), described 
as 0% residual viable tumor cells in the primary 
tumor and lymph nodes.11

After a minimum follow-up of 21 months, the 
median EFS was 31.6 months (95% CI, 30.2-not 
reached) in the nivolumab arm compared with 
20.8 months (95% CI, 14.0-26.7) in the chemo-
therapy group (HR, 0.63; 97.38% CI, 0.43-0.91; 
P = .005). The pCR rate among patients who 

TABLE 1.  NCCN Guidel ines for  Systemic Therapy for  Resectable NSCLC 8

Therapy Description of regimen Patient population

Neoadjuvant settinga

Nivolumab 
+ platinum doublet 
chemotherapy

Nivolumab 360 mg + choice of doublet every  
3 weeks for up to 3 cycles:

―  Carboplatin AUC 5 or 6 day 1 + paclitaxel  
175 mg/m2 or 200 mg/m2 day 1  
(any histology) 

―  Cisplatin 75 mg/m2 day 1 + pemetrexed  
500 mg/m2 day 1 (nonsquamous)

―  Cisplatin 75 mg/m2 day 1 + gemcitabine 
1000 mg/m2 or 1250 mg/m2 days 1 and 8 
(squamous)

Adult patients with resectable NSCLC 
tumors ≥ 4 cm or node positive 

Adjuvant setting

Osimertinib Osimertinib 80 mg daily 

Patients with completely resected 
stage IB-IIIA NSCLC with EGFR exon 
19 deletion or L858R mutation who 
have had adjuvant chemotherapy 
or are ineligible for platinum-based 
chemotherapy

Atezolizumab
Atezolizumab 840 mg every 2 weeks, 1200 mg 
every 3 weeks, or 1680 mg every 4 weeks for up 
to 1 year

Patients with completely resected 
stage IIB-IIIA or high-risk stage IIA 
NSCLC with PD-L1 expression  
≥ 1% who have received adjuvant 
chemotherapy

Chemotherapyb,c 

Nonsquamous preferred 
doublet

Cisplatin 75 mg/m2 day 1 + pemetrexed  
500 mg/m2 day 1 every 21 days for 4 cycles

―  Postoperative chemotherapy is 
recommended for high-risk, margin-
negative, stage IB NSCLC

―  Recommended regimens may be 
used for patients with completely 
resected stages IB-III NSCLC after 
surgery

―  Patients who are candidates for 
adjuvant chemotherapy may be 
treated instead with preoperative 
chemotherapy

Squamous preferred 
doublets

Choice of regimen:

―  Cisplatin 75 mg/m2 day 1 + gemcitabine  
1250 mg/m2 days 1 and 8 every 21 days  
for 4 cycles

―  Cisplatin 75 mg/m2 day 1 + docetaxel  
75 mg/m2 day 1 every 21 days for 4 cycles

AUC, area under the curve; NCCN, National Comprehensive Cancer Network; NSCLC, non–small cell lung cancer.

aPatients treated with an immune checkpoint inhibitor (ICI) in the preoperative setting should not receive an ICI in the adjuvant setting.

bThe guidelines include additional chemotherapy doublet regimens that are recommended (but not preferred) or are useful for patients who have comorbidities 
or are not able to tolerate cisplatin. 

cAll chemotherapy regimens can be used for sequential chemotherapy/radiation therapy treatment.
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received nivolumab was 24.0% (95% CI, 18.0%-
31.0%) vs 2.2% (95% CI, 0.6%-5.6%) for those who 
received chemotherapy alone (OR, 13.49; 99% CI, 
3.49-55.75; P < .001).11

Of note, 83.2% of patients treated with the 
neoadjuvant nivolumab regimen underwent 
definitive surgery vs 75.4% of those treated with 
chemotherapy alone, demonstrating that the use 
of preoperative therapy did not decrease the abil-
ity to perform surgery.12

FACTORS TO CONSIDER FOR SURGERY
Before systemic therapies can be considered, the 
underlying question of whether the patient is a 
candidate for surgery must be answered. After 
diagnosis and staging, physiologic parameters are 
assessed, Yanagawa said. 

These include pulmonary function testing, 
with surgeons seeking to predict before surgery 
what the postresection levels of forced expiratory 
volume in 1 second (FEV1) and diffusion capacity 
of the lung for carbon monoxide (DLCO) would be. 
The assessment is based on the patient’s anatomy 
and how many segments in each lobe would be left 
after the operation, Yanagawa said. “If you calcu-
late a predicted postoperative FEV1 or DLCO, and 
you believe that after your planned operation that 
person will be left with FEV1 or DLCO of less than 

40%, there will be an increased risk for morbidity 
and mortality after the operation,” she said. 

Because these predictions are based on normal 
lung function, Yanagawa said, a more accurate 
assessment may be obtained with the addi-
tion of a V/Q scan, which evaluates differential 
perfusion and ventilation to different portions 
of the lung. Additionally, patients undergoing a 
pneumonectomy may need a 2-dimensional trans-
thoracic echocardiogram to determine pulmonary 
arterial pressures. Patients with underlying 
coronary risk factors may need a preoperative 
cardiac stress test.

“[Individuals] usually think of lung resec-
tions as just affecting the lungs,” Yanagawa said. 

“But in addition to the lung parenchyma, you’re 
also affecting the pulmonary arterial system.…
If you’re removing an entire side of the lung, you 
are suddenly shunting all the blood through the 
heart to only 1 side, and so that can have a major 
impact on pulmonary arterial pressures. 

“Patients with baseline pulmonary hyper-
tension may not be candidates for certain lung 
resections,” she added. “Although this opera-
tion doesn’t directly impact the heart, a common 
complication after lobectomy is atrial fibrillation, 
and there can be inflammation around the heart. 
For patients who have risk factors for coronary 
artery disease, a cardiac stress test is sometimes 
an important part of the preoperative workup.”

Beyond these variables, there are many other 
“more subtle factors” that must be considered 
before proceeding to surgery, some of which may 
surprise oncologists who do not perform surgery, 
Yanagawa said. She noted findings from a recent 
survey of experts conducted by the American 
Association for Thoracic Surgery.13

The experts ranked use of home oxygen/under-
lying severe lung disease, frailty, and predicted 
postoperative DLCO as the top 3 of 16 risk factors 
to consider for patients with stage I NSCLC being 
evaluated for lobectomy (TABLE 213). Notably, the 
experts ranked age as a sole factor as No. 14 on 
the list of risk factors, Yanagawa said. In patients 
75 years or older, the extent of surgical resection 
rather than age alone has been associated with 
higher 30-day mortality and comorbidities helped 
increase postoperative complications. Meanwhile, 
surgical resection has resulted in low mortal-
ity rates and satisfactory outcomes in patients 82 
years or older with stage I lung cancer.13

“Even not that long ago, a lot of patients who are 
older were not being referred to local therapies for 
their early-stage lung cancer purely because of 
their age,” Yanagawa said. “But that has changed a 
lot in the past decade with improvements of local 
therapies and increasingly elderly patients are 
getting treated with either SBRT [stereotactic body 
radiation therapy] or minimally invasive surgery 
for their stage I non–small cell lung cancer.” ■

For a full list of references,  
see the article at  . BMI, body mass index; CPET, cardiopulmonary exercise testing; DLCO, diffusion capacity of the lung for carbon monoxide; FEV1, forced expiratory volume in  

1 second; NSCLC, non–small cell lung cancer.

Use of home oxygen/underlying severe  
lung disease1 9

10

11

12

13

2

3

4

5

6

7

Frailty

Predicted postoperative DLCO

Functional status (performance status, 
activities of daily living index)

Pulmonary hypertension

Cardiac evaluation

Independent living

Age
End-stage liver disease (cirrhosis)

Low technology tests (6-minute walk, 
exercise desaturation, and stair-climbing)

Creatinine level

High technology tests (CPET with 
electrocardiographic monitoring, heart rate 
response, minute ventilation, oxygen uptake, 
maximal oxygen consumption)

Predicted postoperative FEV1

Psychiatry/neurocognitive

Sarcopenia

BMI, obesity

14

15

16
8

TABLE 2.  Exper ts Strat i fy  Risk Factors for  Pat ients Considered for  Lobectomy 13

WHAT: A panel of 18 experts assembled by the American Association for Thoracic Surgery Clinical  
Practice Standards Committee ranked risk factors for determining which patients with stage I NSCLC  
would be at high risk from lobectomy.

“Even not that long ago, a lot of  
patients who are older were not being 

referred to local therapies for their  
early-stage lung cancer purely because 

of their age.”

— JANE YANAGAWA, MD
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CATEGORY 1
PREFERRED

Cabozantinib (CABOMETYX) + nivolumab (OPDIVO) is a 1L combination with a 
Category 1, preferred designation across all IMDC risk groups in clear-cell aRCC7

National Comprehensive Cancer Network® (NCCN®)

NCCN Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate. NCCN makes  
no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or  
use in any way. 

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. Primary analysis OS results: 40% reduction in risk of death with CABOMETYX + OPDIVO vs 
sunitinib (HR=0.60; 98.89% CI: 0.40-0.89; P=0.001); median OS was not reached in either arm.1,4

LEARN MORE  
ON NEXT PAGE

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

† The primary endpoint was PFS, and secondary endpoints included OS, ORR, and safety.4
‡ Quality of life was evaluated as an exploratory endpoint using the FKSI-19 scale, and the clinical significance is unknown.4,6

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.

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; 
ORR=overall response rate; OS=overall survival; PFS=progression-free survival.
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EARLY AND SUSTAINED SEPARATION OF OS CURVES
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+

Learn more at CABOMETYXhcp.com

DISCOVER THE BALANCE OF DATA AT CABOMETYXhcp.com

* PFS and ORR were assessed by BICR.1

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS
Hypertension and Hypertensive Crisis: CABOMETYX can cause hypertension, 
including hypertensive crisis. Hypertension was reported in 37% (16% Grade 3 
and <1% Grade 4) of CABOMETYX patients. Do not initiate CABOMETYX in 
patients with uncontrolled hypertension. Monitor blood pressure regularly 
during CABOMETYX treatment. Withhold CABOMETYX for hypertension that 
is not adequately controlled with medical management; when controlled, 
resume at a reduced dose. Permanently discontinue CABOMETYX for severe 
hypertension that cannot be controlled with anti-hypertensive therapy or for 
hypertensive crisis. 
Diarrhea: Diarrhea occurred in 62% of CABOMETYX patients. Grade 3 diarrhea 
occurred in 10% of CABOMETYX patients. Monitor and manage patients using 
antidiarrheals as indicated. Withhold CABOMETYX until improvement to ≤
Grade 1, resume at a reduced dose. 
Palmar-Plantar Erythrodysesthesia (PPE): PPE occurred in 45% of 
CABOMETYX patients. Grade 3 PPE occurred in 13% of CABOMETYX patients. 
Withhold CABOMETYX until improvement to Grade 1 and resume at a reduced 
dose for intolerable Grade 2 PPE or Grade 3 PPE. 
Hepatotoxicity: CABOMETYX in combination with nivolumab can cause 
hepatic toxicity with higher frequencies of Grades 3 and 4 ALT and AST 
elevations compared to CABOMETYX alone.
Monitor liver enzymes before initiation of and periodically throughout 
treatment. Consider more frequent monitoring of liver enzymes than when the 
drugs are administered as single agents. For elevated liver enzymes, interrupt 
CABOMETYX and nivolumab and consider administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3 and 4 
increased ALT or AST were seen in 11% of patients. ALT or AST >3 times ULN 
(Grade ≥2) was reported in 83 patients, of whom 23 (28%) received systemic 
corticosteroids; ALT or AST resolved to Grades 0-1 in 74 (89%). Among the 44 
patients with Grade ≥2 increased ALT or AST who were rechallenged with 
either CABOMETYX (n=9) or nivolumab (n=11) as a single agent or with both 
(n=24), recurrence of Grade ≥2 increased ALT or AST was observed in 2 
patients receiving CABOMETYX, 2 patients receiving nivolumab, and 7 patients 
receiving both CABOMETYX and nivolumab. Withhold and resume at a 
reduced dose based on severity.
Adrenal Insuffi  ciency: CABOMETYX in combination with nivolumab can cause 
primary or secondary adrenal insuffi  ciency. For Grade 2 or higher adrenal 
insuffi  ciency, initiate symptomatic treatment, including hormone replacement 
as clinically indicated. Withhold CABOMETYX and/or nivolumab and resume 
CABOMETYX at a reduced dose depending on severity.

Adrenal insuffi  ciency occurred in 4.7% (15/320) of patients with RCC who 
received CABOMETYX with nivolumab, including Grade 3 (2.2%), and Grade 2 
(1.9%) adverse reactions. Adrenal insuffi  ciency led to permanent discontinuation 
of CABOMETYX and nivolumab in 0.9% and withholding of CABOMETYX and 
nivolumab in 2.8% of patients with RCC.
Approximately 80% (12/15) of patients with adrenal insuffi  ciency received 
hormone replacement therapy, including systemic corticosteroids. Adrenal 
insuffi  ciency resolved in 27% (n=4) of the 15 patients. Of the 9 patients in 
whom CABOMETYX with nivolumab was withheld for adrenal insuffi  ciency, 6 
reinstated treatment after symptom improvement; of these, all (n=6) received 
hormone replacement therapy and 2 had recurrence of adrenal insuffi  ciency.
Proteinuria: Proteinuria was observed in 8% of CABOMETYX patients. Monitor 
urine protein regularly during CABOMETYX treatment. For Grade 2 or 3 
proteinuria, withhold CABOMETYX until improvement to ≤ Grade 1 proteinuria, 
resume CABOMETYX at a reduced dose. Discontinue CABOMETYX in patients 
who develop nephrotic syndrome.
Osteonecrosis of the Jaw (ONJ): ONJ occurred in <1% of CABOMETYX 
patients. ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone erosion, 
tooth or periodontal infection, toothache, gingival ulceration or erosion, 
persistent jaw pain, or slow healing of the mouth or jaw after dental surgery. 
Perform an oral examination prior to CABOMETYX initiation and periodically 
during treatment. Advise patients regarding good oral hygiene practices. 
Withhold CABOMETYX for at least 3 weeks prior to scheduled dental surgery 
or invasive dental procedures, if possible. Withhold CABOMETYX for 
development of ONJ until complete resolution, resume at a reduced dose. 
Impaired Wound Healing: Wound complications occurred with CABOMETYX. 
Withhold CABOMETYX for at least 3 weeks prior to elective surgery. Do not 
administer CABOMETYX for at least 2 weeks after major surgery and until 
adequate wound healing. The safety of resumption of CABOMETYX after 
resolution of wound healing complications has not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, a 
syndrome of subcortical vasogenic edema diagnosed by characteristic fi ndings 
on MRI, can occur with CABOMETYX. Evaluate for RPLS in patients presenting 
with seizures, headache, visual disturbances, confusion, or altered mental 
function. Discontinue CABOMETYX in patients who develop RPLS.
Thyroid Dysfunction: Thyroid dysfunction, primarily hypothyroidism, has been 
observed with CABOMETYX. Based on the safety population, thyroid 
dysfunction occurred in 19% of patients treated with CABOMETYX, including 
Grade 3 in 0.4% of patients.

Superior outcomes: results in the ITT population1,3,4

(median follow-up time of 18.1 months; range: 10.6-30.6 months)

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 fl at dose IV every 2 weeks vs sunitinib 
50 mg (starting dose) PO once daily for 4 weeks, followed by 2 weeks off , per cycle. The primary endpoint was PFS, and secondary 
endpoints included OS, ORR, and safety.1,3,4,8

© 2021 Exelixis, Inc.        CA-1749-2               09/21                OPDIVO® and the related logo is a registered trademark of Bristol-Myers Squibb Company.

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 eff ective contraception during 
treatment and for 4 months after the last dose.

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

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

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

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

For additional safety information, please see Brief 
Summary of the Prescribing Information for CABOMETYX 
on adjacent pages.
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BICR=blinded independent central review; CR=complete response; ITT=intent to treat; IV=intravenous; 
PO=orally; PR=partial response.

You are encouraged to report negative side eff ects of 
prescription drugs to the FDA. Visit www.FDA.gov/medwatch 
or call 1-800-FDA-1088.
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EARLY AND SUSTAINED SEPARATION OF OS CURVES

98.89% CI: 0.40-0.89
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0 6 12 18 24

100

90

80

70

60

50

40

30

20

10

0

Months
3 9 15 21 27 30

O
S 

(p
ro

b
ab

ili
ty

)

323 295 259 106 11
223 83 10273328

308
296

283
253

184
154

55
36 

3
3

0
0

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

Patients at risk
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Learn more at CABOMETYXhcp.com

DISCOVER THE BALANCE OF DATA AT CABOMETYXhcp.com

* PFS and ORR were assessed by BICR.1

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS
Hypertension and Hypertensive Crisis: CABOMETYX can cause hypertension, 
including hypertensive crisis. Hypertension was reported in 37% (16% Grade 3 
and <1% Grade 4) of CABOMETYX patients. Do not initiate CABOMETYX in 
patients with uncontrolled hypertension. Monitor blood pressure regularly 
during CABOMETYX treatment. Withhold CABOMETYX for hypertension that 
is not adequately controlled with medical management; when controlled, 
resume at a reduced dose. Permanently discontinue CABOMETYX for severe 
hypertension that cannot be controlled with anti-hypertensive therapy or for 
hypertensive crisis. 
Diarrhea: Diarrhea occurred in 62% of CABOMETYX patients. Grade 3 diarrhea 
occurred in 10% of CABOMETYX patients. Monitor and manage patients using 
antidiarrheals as indicated. Withhold CABOMETYX until improvement to ≤
Grade 1, resume at a reduced dose. 
Palmar-Plantar Erythrodysesthesia (PPE): PPE occurred in 45% of 
CABOMETYX patients. Grade 3 PPE occurred in 13% of CABOMETYX patients. 
Withhold CABOMETYX until improvement to Grade 1 and resume at a reduced 
dose for intolerable Grade 2 PPE or Grade 3 PPE. 
Hepatotoxicity: CABOMETYX in combination with nivolumab can cause 
hepatic toxicity with higher frequencies of Grades 3 and 4 ALT and AST 
elevations compared to CABOMETYX alone.
Monitor liver enzymes before initiation of and periodically throughout 
treatment. Consider more frequent monitoring of liver enzymes than when the 
drugs are administered as single agents. For elevated liver enzymes, interrupt 
CABOMETYX and nivolumab and consider administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3 and 4 
increased ALT or AST were seen in 11% of patients. ALT or AST >3 times ULN 
(Grade ≥2) was reported in 83 patients, of whom 23 (28%) received systemic 
corticosteroids; ALT or AST resolved to Grades 0-1 in 74 (89%). Among the 44 
patients with Grade ≥2 increased ALT or AST who were rechallenged with 
either CABOMETYX (n=9) or nivolumab (n=11) as a single agent or with both 
(n=24), recurrence of Grade ≥2 increased ALT or AST was observed in 2 
patients receiving CABOMETYX, 2 patients receiving nivolumab, and 7 patients 
receiving both CABOMETYX and nivolumab. Withhold and resume at a 
reduced dose based on severity.
Adrenal Insuffi  ciency: CABOMETYX in combination with nivolumab can cause 
primary or secondary adrenal insuffi  ciency. For Grade 2 or higher adrenal 
insuffi  ciency, initiate symptomatic treatment, including hormone replacement 
as clinically indicated. Withhold CABOMETYX and/or nivolumab and resume 
CABOMETYX at a reduced dose depending on severity.

Adrenal insuffi  ciency occurred in 4.7% (15/320) of patients with RCC who 
received CABOMETYX with nivolumab, including Grade 3 (2.2%), and Grade 2 
(1.9%) adverse reactions. Adrenal insuffi  ciency led to permanent discontinuation 
of CABOMETYX and nivolumab in 0.9% and withholding of CABOMETYX and 
nivolumab in 2.8% of patients with RCC.
Approximately 80% (12/15) of patients with adrenal insuffi  ciency received 
hormone replacement therapy, including systemic corticosteroids. Adrenal 
insuffi  ciency resolved in 27% (n=4) of the 15 patients. Of the 9 patients in 
whom CABOMETYX with nivolumab was withheld for adrenal insuffi  ciency, 6 
reinstated treatment after symptom improvement; of these, all (n=6) received 
hormone replacement therapy and 2 had recurrence of adrenal insuffi  ciency.
Proteinuria: Proteinuria was observed in 8% of CABOMETYX patients. Monitor 
urine protein regularly during CABOMETYX treatment. For Grade 2 or 3 
proteinuria, withhold CABOMETYX until improvement to ≤ Grade 1 proteinuria, 
resume CABOMETYX at a reduced dose. Discontinue CABOMETYX in patients 
who develop nephrotic syndrome.
Osteonecrosis of the Jaw (ONJ): ONJ occurred in <1% of CABOMETYX 
patients. ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone erosion, 
tooth or periodontal infection, toothache, gingival ulceration or erosion, 
persistent jaw pain, or slow healing of the mouth or jaw after dental surgery. 
Perform an oral examination prior to CABOMETYX initiation and periodically 
during treatment. Advise patients regarding good oral hygiene practices. 
Withhold CABOMETYX for at least 3 weeks prior to scheduled dental surgery 
or invasive dental procedures, if possible. Withhold CABOMETYX for 
development of ONJ until complete resolution, resume at a reduced dose. 
Impaired Wound Healing: Wound complications occurred with CABOMETYX. 
Withhold CABOMETYX for at least 3 weeks prior to elective surgery. Do not 
administer CABOMETYX for at least 2 weeks after major surgery and until 
adequate wound healing. The safety of resumption of CABOMETYX after 
resolution of wound healing complications has not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, a 
syndrome of subcortical vasogenic edema diagnosed by characteristic fi ndings 
on MRI, can occur with CABOMETYX. Evaluate for RPLS in patients presenting 
with seizures, headache, visual disturbances, confusion, or altered mental 
function. Discontinue CABOMETYX in patients who develop RPLS.
Thyroid Dysfunction: Thyroid dysfunction, primarily hypothyroidism, has been 
observed with CABOMETYX. Based on the safety population, thyroid 
dysfunction occurred in 19% of patients treated with CABOMETYX, including 
Grade 3 in 0.4% of patients.

Superior outcomes: results in the ITT population1,3,4

(median follow-up time of 18.1 months; range: 10.6-30.6 months)

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 fl at dose IV every 2 weeks vs sunitinib 
50 mg (starting dose) PO once daily for 4 weeks, followed by 2 weeks off , per cycle. The primary endpoint was PFS, and secondary 
endpoints included OS, ORR, and safety.1,3,4,8
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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 eff ective contraception during 
treatment and for 4 months after the last dose.

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

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

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

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

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

References: 1. CABOMETYX® (cabozantinib) Prescribing Information. Exelixis, Inc, 2021. 
2. Data on fi le. 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 
fi rst-line treatment for advanced renal cell carcinoma: fi rst results from the randomized 
phase 3 CheckMate 9ER trial. Presented at the European Society for Medical Oncology  
(ESMO) Virtual Congress 2020; September 19-21, 2020. Presentation 6960. 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. 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. 
8. 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 the American Society of Clinical Oncology (ASCO) 
Annual Meeting; June 4-8, 2021.

BICR=blinded independent central review; CR=complete response; ITT=intent to treat; IV=intravenous; 
PO=orally; PR=partial response.

You are encouraged to report negative side eff ects of 
prescription drugs to the FDA. Visit www.FDA.gov/medwatch 
or call 1-800-FDA-1088.
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CABOMETYX® (cabozantinib) TABLETS 
BRIEF SUMMARY OF PRESCRIBING INFORMATION. 
PLEASE SEE THE CABOMETYX PACKAGE INSERT FOR FULL PRESCRIBING 
INFORMATION. 
INITIAL U.S. APPROVAL: 2012

1  INDICATIONS AND USAGE 

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

1.2  Hepatocellular Carcinoma 
CABOMETYX is indicated for the treatment of patients with hepatocellular carcinoma 
(HCC) who have been previously treated with sorafenib. 

1.3  Differentiated Thyroid Cancer 
CABOMETYX is indicated for the treatment of adult and pediatric patients 12 years of 
age and older with locally advanced or metastatic differentiated thyroid cancer (DTC) 
that has progressed following prior VEGFR-targeted therapy and who are radioactive 
iodine-refractory or ineligible. 

4  CONTRAINDICATIONS 
None. 
5  WARNINGS AND PRECAUTIONS 

5.1  Hemorrhage 
Severe and fatal hemorrhages occurred with CABOMETYX. The incidence of Grade 
3 to 5 hemorrhagic events was 5% in CABOMETYX patients in the RCC, HCC, and 
DTC studies. 
Discontinue CABOMETYX for Grade 3 or 4 hemorrhage and prior to surgery as 
recommended. Do not administer CABOMETYX to patients who have a recent history 
of hemorrhage, including hemoptysis, hematemesis, or melena. 

5.2  Perforations and Fistulas 
Fistulas, including fatal cases, occurred in 1% of CABOMETYX-treated patients. 
Gastrointestinal (GI) perforations, including fatal cases, occurred in 1% of 
CABOMETYX-treated patients. 
Monitor patients for signs and symptoms of fistulas and perforations, including abscess 
and sepsis. Discontinue CABOMETYX in patients who experience a Grade 4 fistula or 
a GI perforation. 

5.3  Thrombotic Events 
CABOMETYX increased the risk of thrombotic events. Venous thromboembolism 
occurred in 7% (including 4% pulmonary embolism) and arterial thromboembolism 
occurred in 2% of CABOMETYX-treated patients. Fatal thrombotic events occurred 
in CABOMETYX-treated patients.
Discontinue CABOMETYX in patients who develop an acute myocardial infarction or 
serious arterial or venous thromboembolic events that require medical intervention. 

5.4  Hypertension and Hypertensive Crisis 
CABOMETYX can cause hypertension, including hypertensive crisis. Hypertension was 
reported in 37% (16% Grade 3 and <1% Grade 4) of CABOMETYX-treated patients. 
Do not initiate CABOMETYX in patients with uncontrolled hypertension. Monitor 
blood pressure regularly during CABOMETYX treatment. Withhold CABOMETYX 
for hypertension that is not adequately controlled with medical management; when 
controlled, resume CABOMETYX at a reduced dose. Permanently discontinue 
CABOMETYX for severe hypertension that cannot be controlled with anti-hypertensive 
therapy or for hypertensive crisis. 

5.5  Diarrhea 
Diarrhea occurred in 62% of patients treated with CABOMETYX. Grade 3 diarrhea 
occurred in 10% of patients treated with CABOMETYX. 
Monitor and manage patients using antidiarrheals as indicated. Withhold CABOMETYX 
until improvement to ≤ Grade 1, resume CABOMETYX at a reduced dose.

5.6  Palmar-Plantar Erythrodysesthesia 
Palmar-plantar erythrodysesthesia (PPE) occurred in 45% of patients treated with 
CABOMETYX. Grade 3 PPE occurred in 13% of patients treated with CABOMETYX. 
Withhold CABOMETYX until improvement to Grade 1 and resume CABOMETYX at a 
reduced dose for intolerable Grade 2 PPE or Grade 3 PPE. 

5.7  Hepatotoxicity 
CABOMETYX in combination with nivolumab can cause hepatic toxicity with higher 
frequencies of Grades 3 and 4 ALT and AST elevations compared to CABOMETYX 
alone. Monitor liver enzymes before initiation of and periodically throughout treatment. 
Consider more frequent monitoring of liver enzymes as compared to when the drugs 
are administered as single agents. For elevated liver enzymes, interrupt CABOMETYX 
and nivolumab and consider administering corticosteroids. 
With the combination of CABOMETYX and nivolumab, Grades 3 and 4 increased 
ALT or AST were seen in 11% of patients. ALT or AST > 3 times ULN (Grade ≥2) 
was reported in 83 patients, of whom 23 (28%) received systemic corticosteroids; 
ALT or AST resolved to Grades 0-1 in 74 (89%). Among the 44 patients with Grade 
≥2 increased ALT or AST who were rechallenged with either CABOMETYX (n=9) 
or nivolumab (n=11) as a single agent or with both (n=24), recurrence of Grade ≥2 
increased ALT or AST was observed in 2 patients receiving CABOMETYX, 2 patients 
receiving nivolumab, and 7 patients receiving both CABOMETYX and nivolumab. 
Withhold and resume at a reduced dose based on severity. 

5.8  Adrenal Insufficiency 
CABOMETYX in combination with nivolumab can cause primary or secondary adrenal 
insufficiency. For Grade 2 or higher adrenal insufficiency, initiate symptomatic treatment, 
including hormone replacement as clinically indicated. Withhold CABOMETYX and/or 
nivolumab and resume CABOMETYX at a reduced dose depending on severity. 
Adrenal insufficiency occurred in 4.7% (15/320) of patients with RCC who received 
CABOMETYX with nivolumab, including Grade 3 (2.2%), and Grade 2 (1.9%) adverse 
reactions. Adrenal insufficiency led to permanent discontinuation of CABOMETYX 
and nivolumab in 0.9% and withholding of CABOMETYX and nivolumab in 2.8% of 
patients with RCC. 
Approximately 80% (12/15) of patients with adrenal insufficiency received hormone 
replacement therapy, including systemic corticosteroids. Adrenal insufficiency 
resolved in 27% (n=4) of the 15 patients. Of the 9 patients in whom CABOMETYX 
with nivolumab was withheld for adrenal insufficiency, 6 reinstated treatment after 
symptom improvement; of these, all (n=6) received hormone replacement therapy 
and 2 had recurrence of adrenal insufficiency. 

5.9  Proteinuria 
Proteinuria was observed in 8% of patients receiving CABOMETYX. 
Monitor urine protein regularly during CABOMETYX treatment. For Grade 2 or 3 
proteinuria, withhold CABOMETYX until improvement to ≤ Grade 1 proteinuria, 
resume CABOMETYX at a reduced dose. Discontinue CABOMETYX in patients who 
develop nephrotic syndrome. 

5.10  Osteonecrosis of the Jaw 
Osteonecrosis of the jaw (ONJ) occurred in <1% of patients treated with CABOMETYX. 
ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone erosion, tooth or 
periodontal infection, toothache, gingival ulceration or erosion, persistent jaw pain  
or slow healing of the mouth or jaw after dental surgery. Perform an oral examination 
prior to initiation of CABOMETYX and periodically during CABOMETYX. Advise 
patients regarding good oral hygiene practices. Withhold CABOMETYX for at least 
3 weeks prior to scheduled dental surgery or invasive dental procedures, if possible. 
Withhold CABOMETYX for development of ONJ until complete resolution, resume at 
a reduced dose. 

5.11 Impaired Wound Healing 
Wound complications occurred with CABOMETYX. Withhold CABOMETYX for at 
least 3 weeks prior to elective surgery. Do not administer CABOMETYX for at least 2 
weeks after major surgery and until adequate wound healing. The safety of resumption 
of CABOMETYX after resolution of wound healing complications has not been 
established. 

5.12  Reversible Posterior Leukoencephalopathy Syndrome 
Reversible Posterior Leukoencephalopathy Syndrome (RPLS), a syndrome of 
subcortical vasogenic edema diagnosed by characteristic finding on MRI, can occur 
with CABOMETYX. Perform an evaluation for RPLS in any patient presenting with 
seizures, headache, visual disturbances, confusion or altered mental function. 
Discontinue CABOMETYX in patients who develop RPLS. 

5.13  Thyroid Dysfunction 
Thyroid dysfunction, primarily hypothyroidism, has been observed with CABOMETYX. 
Based on the safety population, thyroid dysfunction occurred in 19% of patients 
treated with CABOMETYX, including Grade 3 in 0.4% of patients.
Patients should be assessed for signs of thyroid dysfunction prior to the initiation of 
CABOMETYX and monitored for signs and symptoms of thyroid dysfunction during 
CABOMETYX treatment. Thyroid function testing and management of dysfunction 
should be performed as clinically indicated. 

5.14  Hypocalcemia 
CABOMETYX can cause hypocalcemia. Based on the safety population, hypocalcemia 
occurred in 13% of patients treated with CABOMETYX, including Grade 3 in 2% and 
Grade 4 in 1% of patients. Laboratory abnormality data were not collected in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated with CABOMETYX, 
including Grade 3 in 6% and Grade 4 in 3% of patients.
Monitor blood calcium levels and replace calcium as necessary during treatment. 
Withhold and resume at reduced dose upon recovery or permanently discontinue 
CABOMETYX depending on severity. 

5.15  Embryo-Fetal Toxicity 
Based on data from animal studies and its mechanism of action, CABOMETYX can 
cause fetal harm when administered to a pregnant woman. Cabozantinib administration 
to pregnant animals during organogenesis resulted in embryolethality at exposures 
below those occurring clinically at the recommended dose, and in increased incidences 
of skeletal variations in rats and visceral variations and malformations in rabbits. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with CABOMETYX and for 4 
months after the last dose. 

6  ADVERSE REACTIONS 
The following clinically significant adverse reactions are discussed elsewhere in the 
labeling: Hemorrhage, Perforations and Fistulas, Thrombotic Events, Hypertension 
and Hypertensive Crisis, Diarrhea, Palmar-plantar Erythrodysesthesia, Hepatotoxicity, 
Adrenal Insufficiency, Proteinuria, Osteonecrosis of the Jaw, Impaired Wound Healing, 
Reversible Posterior Leukoencephalopathy Syndrome, Thyroid Dysfunction and 
Hypocalcemia. 

6.1  Clinical Trial Experience 
The data described in the WARNINGS AND PRECAUTIONS section and below reflect 
exposure to CABOMETYX as a single agent in 409 patients with RCC enrolled in 
randomized, active-controlled trials (CABOSUN, METEOR), 467 patients with HCC 
enrolled in a randomized, placebo-controlled trial (CELESTIAL), in 125 patients 
with DTC enrolled in a randomized, placebo-controlled trial (COSMIC-311), and in 
combination with nivolumab 240 mg/m2 every 2 weeks in 320 patients with RCC 
enrolled in a randomized, active-controlled trial (CHECKMATE-9ER). 
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in 
the clinical trials of another drug and may not reflect the rates observed in practice. 

Renal Cell Carcinoma 
METEOR 
The safety of CABOMETYX was evaluated in METEOR, a randomized, open-label 
trial in which 331 patients with advanced renal cell carcinoma received CABOMETYX 
60 mg once daily and 322 patients received everolimus 10 mg once daily until 
disease progression or unacceptable toxicity. Patients on both arms who had disease 
progression could continue treatment at the discretion of the investigator. The median 
duration of treatment was 7.6 months (range 0.3 – 20.5) for patients receiving 
CABOMETYX and 4.4 months (range 0.21 – 18.9) for patients receiving everolimus. 
Adverse reactions which occurred in ≥ 25% of CABOMETYX-treated patients, in 
order of decreasing frequency, were: diarrhea, fatigue, nausea, decreased appetite, 
palmar-plantar erythrodysesthesia (PPE), hypertension, vomiting, weight decreased, 
and constipation. Grade 3-4 adverse reactions and laboratory abnormalities which 
occurred in ≥ 5% of patients were hypertension, diarrhea, fatigue, PPE, hyponatremia, 
hypophosphatemia, hypomagnesemia, lymphopenia, anemia, hypokalemia, and 
increased GGT. 
The dose was reduced in 60% of patients receiving CABOMETYX and in 24% 
of patients receiving everolimus. Twenty percent (20%) of patients received 
CABOMETYX 20 mg once daily as their lowest dose. The most frequent adverse 
reactions leading to dose reduction in patients treated with CABOMETYX were: 
diarrhea, PPE, fatigue, and hypertension. Adverse reactions leading to dose 
interruption occurred in 70% patients receiving CABOMETYX and in 59% patients 
receiving everolimus. Adverse reactions led to study treatment discontinuation in 10% 
of patients receiving CABOMETYX and in 10% of patients receiving everolimus. The 
most frequent adverse reactions leading to permanent discontinuation in patients 
treated with CABOMETYX were decreased appetite (2%) and fatigue (1%).

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

Adverse Reaction

CABOMETYX 
(n=331) 1

Everolimus  
(n=322)

All  
Grades2

Grade  
3-4

All  
Grades2

Grade  
3-4

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

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

Metabolism and Nutrition
Decreased appetite 46 3 34 <1

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

Vascular
Hypertension5 39 16 8 3

Investigations
Weight decreased 31 2 12 0

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

Endocrine
Hypothyroidism 21 0 <1 <1

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

Blood and Lymphatic
Anemia 17 5 38 16

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

Renal and Urinary
Proteinuria 12 2 9 <1

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

Version 4.0
3  Includes the following terms: abdominal pain, abdominal pain upper, and abdominal pain lower
4  Includes the following terms: rash, rash erythematous, rash follicular, rash macular, rash 

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

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

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

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

Laboratory Abnormality CABOMETYX (n=331) Everolimus  
(n=322)

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

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

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

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

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

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

Adverse Reaction
CABOMETYX

(n = 78)
Sunitinib
(n = 72)

Grade 3-41 Grade 3-41

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

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

General
Fatigue 6 17
Pain 5 0

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

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

Vascular
Hypertension3 28 21
Hypotension 5 1
Angiopathy 1 1

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

Nervous System
Syncope 5 0

Respiratory, Thoracic, and Mediastinal
Dyspnea 1 6
Dysphonia 1 0

Blood and Lymphatic
Anemia 1 3

Psychiatric
Depression 4 0
Confusional state 1 1

Infections
Lung infection 4 0

Musculoskeletal and Connective Tissue
Back pain 4 0
Bone pain 3 1
Pain in extremity 3 0
Arthralgia 1 0

Renal and Urinary
Renal failure acute 4 1
Proteinuria 3 1

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

laboratory values
3 Includes the following term: hypertension

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

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

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

Adverse Reaction

CABOMETYX and 
Nivolumab (n=320)

Sunitinib (n=320)

Grades 
1-4

Grades 
3-4

Grades 
1-4

Grades 
3-4

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

General 
Fatiguec 51 8 50 8

Hepatobiliary
Hepatotoxicityd 44 11 26 5

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

Vascular 
Hypertensiong 36 13 39 14

Endocrine 
Hypothyroidismh 34 0.3 30 0.3

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

Metabolism and Nutrition 
Decreased appetite 28 1.9 20 1.3

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

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

Infections and Infestations
Upper respiratory tract infectionk 20 0.3 8 0.3

Toxicity was graded per NCI CTCAE v4. 
a  Includes abdominal discomfort, abdominal pain lower, abdominal pain upper. 
b Includes gastroesophageal reflux disease. 
c Includes asthenia. 
d  Includes hepatotoxicity, ALT increased, AST increased, blood alkaline phosphatase 

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

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

erythematous, rash follicular, rash macular, rash maculo-papular, rash papular, rash pruritic. 
g  Includes blood pressure increased, blood pressure systolic increased. 
h Includes primary hypothyroidism. 
i  Includes back pain, bone pain, musculoskeletal chest pain, musculoskeletal discomfort, 

myalgia, neck pain, pain in extremity, spinal pain. 
j Includes productive cough. 
k Includes nasopharyngitis, pharyngitis, rhinitis

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

Laboratory Abnormality
CABOMETYX and 

Nivolumab
Sunitinib

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

Chemistry
Increased ALT 79 9.8 39 3.5
Increased AST 77 7.9 57 2.6
Hypophosphatemia 69 28 48 10
Hypocalcemia 54 1.9 24 0.6
Hypomagnesemia 47 1.3 25 0.3
Hyperglycemia 44 3.5 44 1.7
Hyponatremia 43 11 36 12
Increased lipase 41 14 38 13
Increased amylase 41 10 28 6
Increased alkaline 
phosphatase 41 2.8 37 1.6

Increased creatinine 39 1.3 42 0.6
Hyperkalemia 35 4.7 27 1
Hypoglycemia 26 0.8 14 0.4

Laboratory Abnormality
CABOMETYX and 

Nivolumab
Sunitinib

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

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

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

Hepatocellular Carcinoma 
The safety of CABOMETYX was evaluated in CELESTIAL, a randomized, double-
blind, placebo-controlled trial in which 704 patients with advanced hepatocellular 
carcinoma were randomized to receive CABOMETYX 60 mg orally once daily 
(n=467) or placebo (n=237) until disease progression or unacceptable toxicity. The 
median duration of treatment was 3.8 months (range 0.1 – 37.3) for patients receiving 
CABOMETYX and 2.0 months (range 0.0 – 27.2) for patients receiving placebo. The 
population exposed to CABOMETYX was 81% male, 56% White, and had a median 
age of 64 years. 
Adverse reactions occurring in ≥ 25% of CABOMETYX- treated patients, in order 
of decreasing frequency were: diarrhea, decreased appetite, PPE, fatigue, nausea, 
hypertension, and vomiting. Grade 3-4 adverse reactions which occurred in ≥ 5% of 
patients were PPE, hypertension, fatigue, diarrhea, asthenia, and decreased appetite. 
There were 6 adverse reactions leading to death in patients receiving CABOMETYX 
(hepatic failure, hepatorenal syndrome, esophagobronchial fistula, portal vein 
thrombosis, pulmonary embolism, upper gastrointestinal hemorrhage). 
The median average daily dose was 35.8 mg for CABOMETYX. The dose was reduced 
in 62% of patients receiving CABOMETYX; 33% of patients required a reduction to 
20 mg daily. The most frequent adverse reactions or laboratory abnormalities leading 
to dose reduction of CABOMETYX were: PPE, diarrhea, fatigue, hypertension, and 
increased AST. Adverse reactions leading to dose interruption occurred in 84% patients 
receiving CABOMETYX. Adverse reactions leading to permanent discontinuation 
of CABOMETYX occurred in 16% of patients. The most frequent adverse reactions 
leading to permanent discontinuation of CABOMETYX were PPE (2%), fatigue (2%), 
decreased appetite (1%), diarrhea (1%), and nausea (1%).

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

Adverse Reaction
CABOMETYX  

(n = 467)
Placebo 
(n = 237) 

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

Gastrointestinal 
Diarrhea 54 10 19 2
Nausea 31 2 18 2
Vomiting 26 <1 12 3
Stomatitis 13 2 2 0
Dyspepsia 10 0 3 0

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

Metabolism and Nutrition 
Decreased appetite 48 6 18 <1

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

Vascular 
Hypertension4 30 16 6 2

Investigations
Weight decreased 17 1 6 0

Nervous System 
Dysgeusia 12 0 2 0

Endocrine 
Hypothyroidism 8 <1 <1 0

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

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

1   Includes terms with a between-arm difference of ≥ 5% (all grades) or ≥ 2% (Grade 3-4)
2 NCI CTCAE Version 4.0
3  Includes the following terms: rash, rash erythematous, rash generalized, rash macular, rash 

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

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

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

Laboratory Abnormality
CABOMETYX 

N=467
Placebo 
N=237

All Grades Grade 3-4 All Grades Grade 3-4
Percentage of Patients

Chemistry
Increased LDH 84 9 29 2
Increased ALT 73 12 37 6
Increased AST 73 24 46 19
Hypoalbuminemia 51 1 32 1
Increased ALP 43 8 38 6
Hypophosphatemia 25 9 8 4
Hypokalemia 23 6 6 1
Hypomagnesemia 22 3 3 0
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Laboratory Abnormality
CABOMETYX 

N=467
Placebo 
N=237

All Grades Grade 3-4 All Grades Grade 3-4
Percentage of Patients

Increased amylase 16 2 9 2
Hypocalcemia 8 2 0 0

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

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

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

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

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

Adverse Reaction
CABOMETYX  

(N=125)
Placebo 
(N=62) 

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

Gastrointestinal 
Diarrhea 51 7 3 0
Nausea 24 3 2 0
Vomiting 14 1 8 0
Stomatitis3 26 5 3 0
Dry mouth 10 1 2 0

General 
Fatigue4 42 10 23 0

Metabolism and Nutrition 
Decreased appetite 23 3 16 0

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

Vascular 
Hypertension5 30 10 5 3

Investigations
Weight decreased 18 1 5 0

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

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

Renal and Urinary
Proteinuria 15 1 3 0

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

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

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

Laboratory Abnormality
CABOMETYX 

N=125
Placebo 

N=62
All Grades Grade 3 or 4 All Grades Grade 3 or 4

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

Laboratory Abnormality
CABOMETYX 

N=125
Placebo 

N=62
All Grades Grade 3 or 4 All Grades Grade 3 or 4

Percentage (%) of Patients
Hematology
Leukocytes decreased 38 2 7 2
Neutrophils decreased 31 2 5 2
Platelets decreased 26 0 5 0

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

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

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

7  DRUG INTERACTIONS 
7.1  Effects of Other Drugs on CABOMETYX 
Strong CYP3A4 Inhibitors 
Coadministration of a cabozantinib capsule formulation with a strong CYP3A4 inhibitor 
increased the exposure of cabozantinib, which may increase the risk of exposure-
related adverse reactions. Avoid coadministration of CABOMETYX with strong 
CYP3A4 inhibitors. Reduce the dosage of CABOMETYX if coadministration with 
strong CYP3A4 inhibitors cannot be avoided. Avoid grapefruit or grapefruit juice which 
may also increase exposure of cabozantinib. 
Strong CYP3A Inducers 
Coadministration of a cabozantinib capsule formulation with a strong CYP3A4 
inducer decreased the exposure of cabozantinib, which may reduce efficacy. Avoid 
coadministration of CABOMETYX with strong CYP3A4 inducers. Increase the dosage 
of CABOMETYX if coadministration with strong CYP3A4 inducers cannot be avoided. 
Avoid St. John’s wort which may also decrease exposure of cabozantinib.

8  USE IN SPECIFIC POPULATIONS 
8.1  Pregnancy 
Risk Summary 
Based on findings from animal studies and its mechanism of action, CABOMETYX 
can cause fetal harm when administered to a pregnant woman. There are no available 
data in pregnant women to inform the drug-associated risk. In animal developmental 
and reproductive toxicology studies administration of cabozantinib to pregnant rats and 
rabbits during organogenesis resulted in embryofetal lethality and structural anomalies 
at exposures that were below those occurring clinically at the recommended dose (see 
Data). Advise pregnant women of the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and 
miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively. 
Data 
Animal Data 
In an embryo-fetal development study in pregnant rats, daily oral administration of 
cabozantinib throughout organogenesis caused increased embryo-fetal lethality 
compared to controls at a dose of 0.03 mg/kg (approximately 0.12-fold of human 
area under the curve [AUC] at the recommended dose). Findings included delayed 
ossification and skeletal variations at a dose of 0.01 mg/kg/day (approximately 
0.04-fold of human AUC at the recommended dose). 
In pregnant rabbits, daily oral administration of cabozantinib throughout organogenesis 
resulted in findings of visceral malformations and variations including reduced spleen 
size and missing lung lobe at 3 mg/kg (approximately 1.1-fold of the human AUC at 
the recommended dose). 
In a pre- and postnatal study in rats, cabozantinib was administered orally from 
gestation day 10 through postnatal day 20. Cabozantinib did not produce adverse 
maternal toxicity or affect pregnancy, parturition or lactation of female rats, and did 
not affect the survival, growth or postnatal development of the offspring at doses up to 
0.3 mg/kg/day (0.05-fold of the maximum recommended clinical dose). 

8.2  Lactation 
Risk Summary 
There is no information regarding the presence of cabozantinib or its metabolites in 
human milk, or their effects on the breastfed child or milk production. Because of the 
potential for serious adverse reactions in breastfed children, advise women not to 
breastfeed during treatment with CABOMETYX and for 4 months after the final dose. 
8.3 Females and Males of Reproductive Potential 
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating 
CABOMETYX. 
Contraception 
CABOMETYX can cause fetal harm when administered to a pregnant woman. 
Females 
Advise females of reproductive potential to use effective contraception during treatment 
with CABOMETYX and for 4 months after the final dose. 
Infertility 
Females and Males 
Based on findings in animals, CABOMETYX may impair fertility in females and males 
of reproductive potential. 

8.4  Pediatric Use 
The safety and effectiveness of CABOMETYX for the treatment of differentiated thyroid 
cancer (DTC) have been established in pediatric patients aged 12 years and older.
Use of CABOMETYX in pediatric patients aged 12 years and older with DTC is 
supported by evidence from adequate and well-controlled studies of CABOMETYX 
in adults with additional population pharmacokinetic data demonstrating that 
cabozantinib exposure is within the same range between adults and pediatric patients 
aged 12 years and older at the recommended dosages.
The safety and effectiveness of CABOMETYX in pediatric patients less than 12 years 
of age have not been established. 
Juvenile Animal Toxicity Data 
Juvenile rats were administered cabozantinib at doses of 1 or 2 mg/kg/day from 
Postnatal Day 12 (comparable to less than 2 years in humans) through Postnatal 
Day 35 or 70. Mortalities occurred at doses ≥1 mg/kg/day (approximately 0.16 
times the clinical dose of 60 mg/day based on body surface area). Hypoactivity was 
observed at both doses tested on Postnatal Day 22. Targets were generally similar 
to those seen in adult animals, occurred at both doses, and included the kidney 
(nephropathy, glomerulonephritis), reproductive organs, gastrointestinal tract (cystic 
dilatation and hyperplasia in Brunner’s gland and inflammation of duodenum; and 
epithelial hyperplasia of colon and cecum), bone marrow (hypocellularity and lymphoid 
depletion), and liver. Tooth abnormalities and whitening as well as effects on bones 
including reduced bone mineral content and density, physeal hypertrophy, and 
decreased cortical bone also occurred at all dose levels. Recovery was not assessed 
at a dose of 2 mg/kg (approximately 0.32 times the clinical dose of 60 mg based on 

body surface area) due to high levels of mortality. At the low dose level, effects on 
bone parameters were partially resolved but effects on the kidney and epididymis/
testis persisted after treatment ceased. 

8.5  Geriatric Use 
In CABOSUN and METEOR, 41% of 409 patients treated with CABOMETYX were 
age 65 years and older, and 8% were 75 years and older. In CELESTIAL, 49% of 467 
patients treated with CABOMETYX were age 65 years and older, and 15% were 75 
years and older. In COSMIC-311, 50% of 125 patients treated with CABOMETYX were 
age 65 years and older, and 12% were 75 years and older.
No overall differences in safety or effectiveness were observed between these patients 
and younger patients. 
Of the 320 patients randomized to CABOMETYX administered with nivolumab in 
CHECKMATE-9ER, 41% were 65 years or older and 9% were 75 years or older. No 
overall difference in safety was reported between elderly patients and younger patients. 

8.6  Hepatic Impairment 
Increased exposure to cabozantinib has been observed in patients with moderate 
(Child-Pugh B) hepatic impairment. Reduce the CABOMETYX dose in patients with 
moderate hepatic impairment. Avoid CABOMETYX in patients with severe hepatic 
impairment (Child-Pugh C), since it has not been studied in this population. 

8.7 Renal Impairment 
No dosage adjustment is recommended in patients with mild or moderate renal 
impairment. There is no experience with CABOMETYX in patients with severe renal 
impairment. 

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

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

females to inform their healthcare provider of a known or suspected pregnancy. 
•  Advise females of reproductive potential to use effective contraception during 

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

This brief summary is based on the CABOMETYX Prescribing Information 
Revision 10/2021 
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
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C E L E B R A T I N G  1 0  Y E A R S
of past excellence and future breakthroughs

OncLive® Honors 13 Cancer Care Pioneers
For the 10th consecutive year, OncLive® is honored to recognize oncology leaders whose innovations have contrib-
uted to immeasurable improvements in outcomes for countless patients. The 13 winners of the 2022 Giants of 
Cancer Care® awards have made their mark with novel therapies and protocols across the spectrum of care.

BREAST CANCER

COMMUNITY OUTREACH, EDUCATION, AND/OR CANCER POLICY

Carlos L. Arteaga, MD
UT Southwestern Medical Center/Harold C. Simmons Comprehensive Cancer Center

Lori J. Pierce, MD
University of Michigan

•  Arteaga is the Lisa K. Simmons Distinguished Chair in Comprehensive 
Oncology, a professor of medicine, and associate dean of Oncology Programs 
at UT Southwestern Medical Center. He also serves as director of the Harold C. 
Simmons Comprehensive Cancer Center.

•  Arteaga discovered the value of targeting TGF-β, which causes breast cancer to 
spread, metastasize, and develop resistance to chemotherapeutic drugs.

•  He was also among the first to report on cellular alterations that confer resis-
tance to therapies targeted to the ERBB family of receptors, including HER2, 
which is known to be amplified in approximately 20% of all breast cancers.

•  Arteaga also participated in early studies which observed the synergistic 
effect of chemotherapy with anti-HER2 antibodies, contributing to the clini-
cal development of trastuzumab (Herceptin) for the treatment of patients with 
HER2-overexpressing breast cancer.

•  He was also among the first investigators to observe that loss of tumor 
suppressor PTEN confers resistance to ERBB receptor–targeted therapies, such 
as EGFR tyrosine kinase inhibitors. Additionally, Arteaga helped contextualized 
the role of PI3K signaling on resistance to estrogen-targeting therapies in 
patients with breast cancer.

•  Pierce is a professor of radiation oncology and vice provost for academic and 
faculty affairs at the University of Michigan Medical School.

•  In July 1992, Pierce and her colleagues published findings showing that Black 
patients had poorer overall survival than White patients following breast conserv-
ing surgery and radiation.

•  Pierce and her colleagues have shown that the androgen receptor (AR) inhibitor 
enzalutamide (Xtandi) improves sensitivity to radiation in estrogen receptor– 
negative breast cancers.

•  Pierce led a study in 2000 showing that women with BRCA1/2 germline mutations 

were not more likely to experience recurrence, distant relapse, or radiation- 
associated complications compared with women with wild-type breast cancer.

•  Pierce serves as the program director of the Michigan Radiation Oncology 
Quality Consortium.

•  Pierce is chair of the board of the American Society of Clinical Oncology after 
serving as president from 2020 to 2021. During her tenure, she selected “Equity: 
Every Patient. Every Day. Everywhere” as her presidential theme and launched 
initiatives to expand diversity in clinical trial enrollment and improve access to 
quality cancer prevention, screening, and treatment in underserved communities. 
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GASTROINTESTINAL CANCERS

GENITOURINARY CANCERS

GYNECOLOGIC CANCERS

Jaffer A. Ajani, MD
The University of Texas MD Anderson Cancer Center

Eric J. Small, MD
University of California, San Francisco (UCSF)

David M. Gershenson, MD
The University of Texas MD Anderson Cancer Center

•  Ajani is a professor of gastrointestinal medical oncology at The University of 
Texas MD Anderson Cancer Center.

•  Ajani was the principal investigator for the phase 3 RATIONALE 302 trial 
(NCT03430843) evaluating tislelizumab for patients with esophageal squa-
mous cell carcinoma. Results from that trial showed that the novel humanized 
immunoglobulin G4 anti–PD-1 antibody improved overall survival compared 
with chemotherapy as second-line therapy.

•  He was the coauthor of a study in which investigators performed a 
single-cell analysis of intratumoral heterogeneity to classify patients with 
peritoneal carcinomatosis. Ajani and his collaborators defined the extensive 
cellular heterogeneity and identified 2 distinct subtypes—gastric-like and 

intestine-like—correlated with patient survival. They also developed a 12-gene 
prognostic signature.

•  Ajani has served as chair of the National Comprehensive Cancer Network’s 
Esophageal/Gastric Cancers panel since 1997 and led the drafting of the 
2022 clinical practice guidelines for gastric cancer.

•  He was a lead investigator of the CheckMate 577 trial (NCT02743494), 
which demonstrated a statistically significant disease-free survival benefit 
with adjuvant nivolumab (Opdivo) compared with placebo in patients with 
completely resected esophageal or gastroesophageal junction cancer with 
residual pathologic disease in patients who have received neoadjuvant 
chemoradiotherapy. The data led to the agent’s approval for this population.

•  Small holds the Doris and Donald Fisher Distinguished Professorship in 
Clinical Cancer Research and the Stanford W. Ascherman and Norman R. 
Ascherman Endowed Chair at UCSF. He also serves as professor in resi-
dence of medicine and urology, deputy director and chief scientific officer, 
and coleader of the Prostate Cancer Program at the UCSF Helen Diller Family 
Comprehensive Cancer Center.

•  In 2007, Small and colleagues published data from the first-in-human testing 
of ipilimumab (Yervoy) for patients with hormone-refractory prostate cancer, 
which showed that the CTLA-4 inhibitor was safe for this population. 

•  Small was part of the team investigating sipuleucel-T (Provenge) and led a phase 3 
trial evaluating its efficacy in patients with metastatic, asymptomatic, hormone- 
refractory prostate cancer. The FDA approved sipuleucel-T for men with metastatic 
castration-resistant prostate cancer who had no or minimal symptoms in April 
2010, making it the first therapeutic cancer vaccine to win agency approval.

•  He piloted the early trials targeting the androgen receptor in advanced 
prostate cancer and has played a key role in the development of the novel 
androgen signaling inhibitors abiraterone acetate (Zytiga) and apalutamide 
(Erleada) from first first-in-human studies to FDA approval.

•  Gershenson is a professor of gynecologic oncology at The University of Texas 
MD Anderson Cancer Center.

•  He played a major role in designing and initiating clinical trials focused on 
novel therapeutics for patients with rare ovarian cancers. 

•  In 2009, Gershenson was the principal investigator for a retrospective study 
establishing that chemoresistance was prevalent in low-grade serious ovarian 
carcinoma, suggesting that targeted agents would be more effective.

•  Gershenson was a coauthor on a 2017 study establishing the poor prognosis 
associated with advanced-stage or recurrent ovarian clear cell and muci-
nous carcinomas.

•  He was the principal investigator for the phase 2/3 GOG281/LOGS trial 
(NCT02101788), which showed that the MEK1/2 inhibitor trametinib (Mekinist) 
extended progression-free survival in patients with recurrent low-grade 
serous ovarian cancer compared with existing standard-of-care chemotherapy 
or antiestrogen regimens. 

•  Gershenson’s participation on several committees and organizations under-
score his commitment to raising awareness of rare ovarian tumors. He is 
the cochair of the Rare Tumor Working Group of the Gynecologic Cancer 
Intergroup and previously served as the chair of the Rare Tumor Committee of 
the Gynecologic Oncology Group.



2022 RECIPIENTS

Vol. 23 | No. 11 | JUNE 2022   31

•  DiPersio is the Virginia E. and Sam J. Golman Professor in Medicine, chief 
of the Division of Oncology, director of the Center for Gene and Cellular 
Immunotherapy, and deputy director of the Alvin J. Siteman Cancer Center. 
He also serves as professor of medicine, pathology and immunology at the 
Washington University School of Medicine.

•  DiPersio is internationally known for his expertise in T-cell function and stem 
cell research, as well as his achievements in experimental sequencing of 
cancer genomes and innovations in stem cell transplantation. His current 
research focuses on graft-vs-host disease and developing novel therapeutics 
for patients with acute myeloid leukemia.

•  His research demonstrated that the hematopoietic stem cell mobilizer 
plerixafor (Mozobil) blocks the chemokine receptor CXCR4, which enables 
mobilization of leukemic cells to peripheral blood and sensitizes them to 
chemotherapy. The FDA approved plerixafor in combination with growth- 
colony stimulating factor for patients with non-Hodgkin lymphoma and multi-
ple myeloma in 2008.

•  DiPersio was a coauthor for the COMFORT series of trials  
evaluating ruxolitinib (Jakafi). The FDA approved the JAK inhibitor in 2011, 
the first agent approved to treat patients with intermediate-2/high-risk 
myelofibrosis.

•  Herbst is Ensign Professor of Medicine (Medical Oncology), chief of medical 
oncology and a professor of pharmacology at Yale Cancer Center and Smilow 
Cancer Hospital, and associate cancer center director for Translational 
Science at Yale Cancer Center. He also serves as assistant dean for 
Translational Research at the Yale School of Medicine.

•  Herbst and his colleagues were among the first to describe the PD-1/PD-L1 
adaptive immune response in early-phase trials, and to offer trials of the 
PD-L1 inhibitor atezolizumab (Tecentriq) and the PD-1 inhibitor pembroli-
zumab (Keytruda) for patients with lung cancer.

•  He was the corresponding author for the ADAURA trial (NCT02511106), which 
showed that osimertinib (Tagrisso) extended disease-free survival in patients 
with EGFR-mutated non–small cell lung cancer (NSCLC).

•  Herbst led the early-phase development of therapies targeting the EGFR and 
VEGF signaling pathways such as gefitinib (Iressa), erlotinib (Tarceva), axitinib 
(Inlyta), cetuximab (Erbitux), and bevacizumab (Avastin). 

•  Herbst is the study chair for LungMAP, an umbrella trial exploring targeted 
therapies for patients with advanced NSCLC conducted at more than 700 
sites in the United States.

•  Vose is chief of the Division of Oncology and Hematology and the 
Neumann M. and Mildred E. Harris Professor at the University of Nebraska 
Medical Center.

•  Vose is known internationally as a leading expert in the treatment of patients 
with Hodgkin lymphoma, non-Hodgkin lymphoma (NHL), and chronic lympho-
cytic leukemia (CLL). As codirector of the James O. Armitage Center for 
Hematological Malignancies Research and a director of the Nebraska 
Lymphoma Study Group, Vose has been on the ground floor of conducting and 
archiving pivotal research including histopathologic, immunologic, and molec-
ular characterization on patients treated by the study group.

•  She initiated the North American Mantle Cell Lymphoma Project in 2013, 
aiming to evaluate the clinical, biological, and genomic markers affect-
ing outcomes in patients with mantle cell lymphoma. Investigators in the 
project have developed the simplified Mantle Cell Lymphoma International 
Prognostic Index (MIPI) scoring system to quantify risk more accurately in this 
patient population.

•  Vose has focused her career on translational research aimed at the improve-
ment of therapy for Hodgkin lymphoma and NHL including the development of 
brentuximab vedotin (Adcetris), an antibody-drug conjugate directed at CD30 
that is now approved for use in several hematologic malignancies. 

LEUKEMIA

LUNG CANCER

LYMPHOMA

John F. DiPersio, MD, PhD
Alvin J. Siteman Cancer Center/Washington University School of Medicine

Roy S. Herbst, MD, PhD
Yale Cancer Center/Smilow Cancer Hospital/Yale School of Medicine

Julie M. Vose, MD, MBA
University of Nebraska Medical Center
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•  Orlowski is chairman ad interim, director of myeloma, the Florence Maude 
Thomas Cancer Research Professorship, and professor of medicine in the 
departments of lymphoma/myeloma and experimental therapeutics at The 
University of Texas MD Anderson Cancer Center.

•  Orlowski was the first to document the clinical effectiveness of bortezomib 
(Velcade) in patients with multiple myeloma and mantle cell lymphoma. 

•  He played a prominent role in the development of the bortezomib/doxorubicin 
combination and carfilzomib (Kyprolis) for patients with relapsed/refractory 
multiple myeloma, spearheading their development from the preclinical stage 
through to phase 1 and phase 3 studies.  

•  His research into the ubiquitin-proteasome pathway and its link to apoptosis 
led to the validation of proteasome inhibitors, both alone and in combination 
with other agents, as rationally designed therapeutics. 

•  Orlowski has developed and characterized models of drug-resistance 
to several novel agents including bortezomib, carfilzomib, lenalidomide 
(Revlimid), and pomalidomide (Pomalyst). 

•  His laboratory identified the zinc finger transcription factor ZKSCAN3 as a 
novel mediator of myeloma and lymphoma proliferation and the tight junc-
tion protein TJP1 as a mediator of drug response to proteasome inhibitors in 
myeloma therapy.

MYELOMA

PREVENTION/GENETICS

Robert Z. Orlowski, MD, PhD
The University of Texas MD Anderson Cancer Center

Louis M. Staudt, MD, PhD 
National Cancer Institute Center for Cancer Research/Center for Cancer Genomics

•  Staudt is chief of the National Cancer Institute (NCI) Lymphoid Malignancies 
Branch, director of the NCI Center for Cancer Genomics, and a National 
Institutes of Health distinguished investigator.

•  He was the first to identify 2 subtypes of diffuse large B-cell lymphoma 
(DLBCL) as molecularly distinct diseases. Staudt discovered that activated 
B cell-like (ABC) and germinal center B cell-like (GCB) DLBCL subtypes had 
significantly different 5-year overall survival rates.

•  Staudt established that survival following chemotherapy among patients with 

DLBCL correlated with molecular features. These findings had applications 
across other malignancies including chronic lymphocytic leukemia, mantle 
cell lymphoma, and follicular lymphoma. 

•  His research in gene-expression profiling led to the identification of 7 distinct 
subtypes of DLBCL, allowing for precision medicine approaches in the field. 

•  Staudt’s research uncovered the importance of NF-κβ pathway as a target, 
first in patients with ABC DLBCL, leading to the development of agents such 
as ibrutinib (Imbruvica), which inhibits B-cell receptors and NF-κβ signaling.

•  Eifel serves as a clinical professor in the Department of Radiation Oncology at 
The University of Texas MD Anderson Cancer Center (MD Anderson). For 20 
years, she served as chief of the Gynecology Service at MD Anderson.

•  She was principal investigator for the seminal study Radiation Therapy 
Oncology Group (RTOG) 90-01. Those findings demonstrated that the addi-
tion of chemotherapy to radiation improved survival for women with cervical 
cancer, establishing a new standard of care.

•  Eifel’s investigations into the internal motion of pelvic target volume have 
illustrated the complexity of highly conformal external beam delivery and 

underlined the continued importance of brachytherapy, patenting an adaptive 
intracavitary brachytherapy applicator with a movable shield. 

•  In 1982, she became the first woman hired as a faculty member at the Joint 
Center for Radiation Therapy at Harvard Medical School. She has served 
as both president and board chair of the American Society for Radiation 
Oncology. She has published more than 200 peer-reviewed publications as 
well as numerous books and book chapters. She authored the textbook, 
Gynecologic Radiation Oncology: A Practical Guide, which details approaches 
to common and rare gynecologic cancers treated with radiation.

RADIATION ONCOLOGY

Patricia J. Eifel, MD 
The University of Texas MD Anderson Cancer Center
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•  Diaz is head of the Division of Solid Tumor Oncology and the Grayer Family 
Chair at Memorial Sloan Kettering Cancer Center. In 2021, President Joseph R. 
Biden appointed him to the 7-member National Cancer Advisory Board.

•  His landmark proof-of-principle study using the immunotherapy PD-1 blockade 
in patients with colorectal cancer whose tumors are mismatch repair–deficient 
showed dramatic responses in patients who had failed standard therapy, result-
ing in a new indication for pembrolizumab (Keytruda). Pembrolizumab was the 
first agent approved based on a genetic profile rather than the site of disease.

•  Diaz codiscovered the role KRAS mutations play as an acquired resistance 
mechanism to anti-EGFR antibodies in colorectal cancer.  

•  He was a pioneer in providing the first definitive examples of circulating tumor 
DNA being successfully used as a biomarker for screening, monitoring, and 
detection of patients with an increased risk of recurrence.

•  Diaz and his colleagues developed the basis for a molecular Papanicolaou test 
to detect early-stage ovarian and endometrial cancers based on genetic mark-
ers found in DNA from liquid specimens.

TRANSLATIONAL SCIENCE

Luis Alberto Diaz Jr, MD 
Memorial Sloan Kettering Cancer Center

Patrick I. Borgen, MD 
Director, Maimonides Breast Center  

at Maimonides Cancer Center
Chair, Department of Surgery,  

Maimonides Medical Center
Brooklyn, NY

Yelena Y. Janjigian, MD
Associate Attending Physician
Chief, Gastrointestinal Oncology Service
Memorial Sloan Kettering Cancer Center
Associate Professor of Medicine at Weill 

Cornell Medical College
New York City, NY

Maurie Markman, MD
President, Medicine & Science
Chief Clinical Officer CTCA Health
Cancer Treatment Centers of America
Philadelphia, PA

Jamile M. Shammo, MD, 
FASCP, FACP
Professor of Medicine and Pathology
Division of Hematology, Oncology and Cell 

Therapy
Rush Medical College
Chicago, IL

Daniel J. George, MD
Professor of Medicine and Surgery
Duke University School of Medicine
Durham, NC

2022 Steering Committee

2021–2022 
Giants of Cancer Care® Chair

Hope S. Rugo, MD, FASCO 
Professor of Medicine
Director, Breast Oncology and Clinical Trials Education
University of California San Francisco Helen Diller Family Comprehensive Cancer Center
San Francisco, CA

Alessandra Ferrajoli, MD
Professor of Medicine
Department of Leukemia
The University of Texas MD Anderson  

Cancer Center
Houston, TX

David R. Gandara, MD
Professor of Medicine Emeritus
Division of Hematology/Oncology
UC Davis Comprehensive Cancer Center
Sacramento, CA

•  Temel is a professor of medicine at Harvard Medical School, clinical direc-
tor of thoracic oncology at the Massachusetts General Hospital, codirector of 
the Cancer Outcomes Research and Education Program at the Massachusetts 
General Hospital Cancer Center, and coleader of the Dana-Farber/Harvard 
Cancer Center Outcomes Research Program.

•  She led studies exploring early integration of palliative care in the ambulatory 
care setting. She and her fellow researchers found that patients with metastatic 
non–small cell lung cancer who received early palliative care experienced a 
better quality of life, reduced burden of symptoms, and less depression as well 

as a longer median survival time. These results led to evidence-based clinical 
guidance recommending the expanded use of palliative care for patients with 
metastatic cancer and high symptom burden.

•  The American Society of Clinical Oncology issued a new policy statement 
recommending that physicians initiate candid discussions about the full range 
of treatment and palliative care options soon after patients’ diagnosis with 
advanced cancer based on her findings in January 2011.

•  In 2017, the American Academy of Hospice and Palliative Medicine named Temel 
as one of the 30 most influential leaders in hospice and palliative medicine.

SUPPORTIVE, PALLIATIVE, AND/OR GERIATRIC CARE

Jennifer Temel, MD 
Massachusetts General Hospital/Harvard Medical School
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2013 GIANTS
Elizabeth H. Blackburn, PhD
Vincent T. DeVita Jr, MD 
Brian J. Druker, MD 
Bernard Fisher, MD†
Moses Judah Folkman, MD*
Lawrence H. Einhorn, MD 
Robert A. Kyle, MD
Thomas J. Lynch Jr, MD
Steven A. Rosenberg, MD, PhD 
Charles L. Sawyers, MD
Bert Vogelstein, MD 
Everett E. Vokes, MD

2014 GIANTS
Kenneth C. Anderson, MD
James P. Allison, PhD 
Kie Kian Ang, MD, PhD* 
Howard A. “Skip” Burris III, MD 
Paul A. Bunn Jr, MD
Riccardo Dalla-Favera, MD 
George D. Demetri, MD
Jimmie C. Holland, MD† 
Hagop M. Kantarjian, MD 
Philip W. Kantoff, MD 
Edith A. Perez, MD
Janet Davison Rowley, MD*
John R. Seffrin, PhD 
Dennis J. Slamon, MD, PhD 
Patrick C. Walsh, MD
Jedd D. Wolchok, MD, PhD

2015 GIANTS
Robert C. Bast Jr, MD
Clara D. Bloomfield, MD† 
Harold P. Freeman, MD 
Emil J. Freireich, MD, DSc†
Gabriel N. Hortobagyi, MD
Maha H. A. Hussain, MBChB
Carl H. June, MD
Charles L. Loprinzi, MD
Robert J. Mayer, MD 
John Minna, MD
Antoni Ribas, MD, PhD 
Robert A. Weinberg, PhD

2016 GIANTS
Sir Murray F. Brennan, MD
Samuel Hellman, MD
James F. Holland, MD†
John Mendelsohn, MD†
Robert J. Motzer, MD
Larry Norton, MD
Joyce A. O’Shaughnessy, MD
Frances A. Shepherd, MD
Jeffrey S. Weber, MD, PhD
Daniel D. Von Hoff, MD

2017 GIANTS
John L. Cameron, MD
Lewis C. Cantley, PhD 
Charles S. Fuchs, MD, MPH 
Thomas F. Gajewski, MD, PhD
David R. Gandara, MD
John M. Kirkwood, MD 
Hyman B. Muss, MD 
Daniel P. Petrylak, MD 
Kanti R. Rai, MD 
Joseph V. Simone, MD†
Herman D. Suit, MD, PhD, MSc 
Norman Wolmark, MD

2018 GIANTS
James O. Armitage, MD
Bart Barlogie, MD 
Joseph R. Bertino, MD 
Lieping Chen, MD, PhD
Laura J. Esserman, MD, MBA 
Patricia A. Ganz, MD
Judy E. Garber, MD, MPH
Eli J. Glatstein, MD† 
Armando E. Giuliano, MD
Waun Ki Hong, MD† 
Bruce E. Johnson, MD
V. Craig Jordan, OBE, PhD, DSc 
Michael J. Keating, MBBS 
Michael P. Link, MD
Maurie Markman, MD 
Caroline Robert, MD, PhD 
Richard L. Schilsky, MD 
George W. Sledge Jr, MD 
Josep Tabernero, MD, PhD
Nicholas J. Vogelzang, MD
W.K. Alfred Yung, MD

2019 GIANTS
Frederick R. Appelbaum, MD
Bernard J. Escudier, MD
F. Stephen Hodi, MD
Susan Band Horwitz, PhD
David H. Johnson, MD 
Beth Y. Karlan, MD
Henry T. Lynch, MD† 
Richard Pazdur, MD 
Charles M. Perou, PhD 
Donald P. Pinkel, MD
S. Vincent Rajkumar, MD 
Saul A. Rosenberg, MD 
Alan P. Venook, MD 
Jamie H. Von Roenn, MD
Eric P. Winer, MD

2020 GIANTS
Dean F. Bajorin, MD
George P. Canellos, MD
Robert L. Coleman, MD
Keith T. Flaherty, MD
Maura L. Gillison, MD, PhD
Richard J. Gralla, MD
Clifford A. Hudis, MD
Sagar Lonial, MD
Tony S. K. Mok, MD
Susan M. O’Brien, MD
Olufunmilayo Falusi Olopade, MD
Martine J. Piccart, MD, PhD
Hope S. Rugo, MD, FASCO
Margaret A. Tempero, MD 
Laura J. van ’t Veer, PhD

2021 GIANTS
Julie R. Gralow, MD
Nancy E. Davidson, MD
Daniel G. Haller, MD
Toni K. Choueiri, MD
Robert C. Young, MD
Richard M. Stone, MD
Pasi A. Jänne, MD, PhD
Steven T. Rosen, MD
Michael B. Atkins, MD
Paul G. Richardson, MD
Richard J. O’Reilly, MD 
Walter J. Curran Jr, MD
Matthew L. Meyerson, MD, PhD
Dawn L. Hershman, MD, MS

2022 Selection Committee

n Kenneth C. Anderson, MD
n Frederick R. Appelbaum, MD

n  James O. Armitage, MD
n Robert C. Bast, Jr, MD

Monica M. Bertagnolli, MD
Michael J. Birrer, MD, PhD
n Patrick I. Borgen, MD

Julie Brahmer, MD
Lior Z. Braunstein, MD
n Paul A. Bunn, Jr, MD
Howard Burris III, MD
Harold J. Burstein, MD

John C. Byrd, MD
D. Ross Camidge, MD, PhD
David P. Carbone, MD, PhD

Anees Chagpar, MD, MBA, MPH,  
FACS, FRCS(C)
Ajai Chari, MD

n Lieping Chen, MD, PhD
Michael A. Choti, MD, MBA

Ezra Cohen, MD
Robert Coleman, MD

Raoul Concepcion, MD
Javier Cortes, MD, PhD
E. David Crawford, MD

Massimo Cristofanilli, MD, FACP
Giuseppe Curigliano, MD, PhD
n Riccardo Dalla-Favera, MD

n George D. Demetri, MD
n Vincent T. DeVita Jr, MD
n Bernard J. Escudier, MD

n Laura J. Esserman, MD, MBA
David M. Euhus, MD, FACS
n Alessandra Ferrajoli, MD

Robert L. Ferris, MD
Robert A. Figlin, MD

Silvia C. Formenti, MD
n  n David R. Gandara, MD

n Patricia A. Ganz, MD
n  Judy E. Garber, MD, MPH

n Daniel J. George, MD
n Armando Giuliano, MD

Lori J. Goldstein, MD
Andre Goy, MD

Stephan A. Grupp, MD, PhD
Robert Haddad, MD

Balazs Halmos, MD, MS
Omid Hamid, MD

Daniel A. Hamstra, MD, PhD
n Roy S. Herbst, MD, PhD

Thomas Herzog, MD
n Gabriel N. Hortobagyi, MD
n Susan Band Horwitz, PhD
n Maha H. Hussain, MB, ChB

n Yelena Y. Janjigian, MD
n Bruce E. Johnson, MD
n David H. Johnson, MD

n V. Craig Jordan, OBE, PhD, DSc
n Hagop Kantarjian, MD
n Philip W. Kantoff, MD

Beth Y. Karlan, MD
Howard L. Kaufman, MD

Edward S. Kim, MD
Henry M. Kuerer, MD, PhD, FACS

n Robert Kyle, MD
Mario E. Lacouture, MD

Corey Langer, MD
n Michael P. Link, MD

Minetta C. Liu, MD
n Sagar Lonial, MD

n Charles Loprinzi, MD
Jason J. Luke, MD

n Thomas J. Lynch Jr, MD
Reshma Mahtani, DO

Eleftherios P. (Terry) Mamounas, MD
n  n Maurie Markman, MD

John L. Marshall, MD
Maria-Victoria Mateos, MD, PhD

n Robert J. Mayer, MD
n Tony S. K. Mok, MD

Bradley J. Monk, MD, FACOG, FACS
Monica Morrow, MD
n Susan O’Brien, MD
William K. Oh, MD

n  Joyce O’Shaughnessy, MD
Sumanta Kumar Pal, MD
Chandler Park, MD, FACP
n Daniel P. Petrylak, MD

Lori J. Pierce, MD, FASCO, FASTRO
Ching-Hon Pui, MD
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n Caroline Robert, MD, PhD

n Charles W.M. Roberts, MD, PhD
Gail J. Roboz, MD

n Saul A. Rosenberg, MD
n  n Hope S. Rugo, MD, FASCO
Tanios Bekaii-Saab, MD, FACP

Fred Saad, MD, FRCS
n Charles Sawyers, MD

Giorgio Vittorio Scagliotti, MD, PhD
Angeles A. Secord, MD

Tanguy Seiwert, MD
n  Jamile M. Shammo, MD FASCP, FACP

George R. Simon, MD, FACP, FCCP
n George W. Sledge Jr, MD

Mark Socinski, MD
n  Josep Tabernero, MD, PhD

Debu Tripathy, MD
n Alan P. Venook, MD

n Nicholas J. Vogelzang, MD
n  Jamie H. Von Roenn, MD

n Everett E. Vokes, MD
Heather Wakelee, MD
n Patrick C. Walsh, MD

n  Jeffrey S. Weber, MD, PhD
Jared Weiss, MD

Howard J. West, MD
William G. Wierda, MD, PhD

n Eric P. Winer, MD
Lori J. Wirth, MD

n  Jedd D. Wolchok, MD, PhD
n W. K. Alfred Yung, MD
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Please see additional Important Safety Information throughout and 
accompanying Brief Summary of Prescribing Information on the 
following pages.

IMPORTANT SAFETY INFORMATION

Interstitial lung disease/pneumonitis. Severe, life-threatening, or fatal interstitial lung disease 
(ILD) and/or pneumonitis can occur in patients treated with KISQALI and other CDK4/6 inhibitors.
Across clinical trials in patients with advanced or metastatic breast cancer treated with KISQALI  
in combination with an aromatase inhibitor or fulvestrant (“KISQALI treatment groups”), 1.1% of 
KISQALI-treated patients had ILD/pneumonitis of any grade, 0.3% had grade 3 or 4, and 0.1% 
had a fatal outcome. Additional cases of ILD/pneumonitis have been observed in the 
postmarketing setting, with fatalities reported.

MONALEESA-2, a dedicated 1L postmenopausal trial: At a median follow-up of 80 months,  
median OS was 63.9 months with KISQALI® (ribociclib) + letrozole (95% CI: 52.4-71.0) vs  
51.4 months with letrozole (95% CI: 47.2-59.7); HR=0.765 (95% CI: 0.628-0.932); P=0.004.  
In the primary analysis at a median follow-up of 15 months, mPFS was not reached (95% CI: 
19.3-NR) vs 14.7 months (95% CI: 13.0-16.5); HR=0.556 (95% CI: 0.429-0.720); P<0.0001.2-4

Indications 

KISQALI® (ribociclib) is indicated for the treatment of adult patients with hormone receptor  
(HR)-positive, human epidermal growth factor receptor 2 (HER2)-negative advanced or 
metastatic breast cancer in combination with:
•  an aromatase inhibitor as initial endocrine-based therapy; or 
•  fulvestrant as initial endocrine-based therapy or following disease progression on endocrine 

therapy in postmenopausal women or in men. 

KISQALI has accomplished what no other CDK4/6 inhibitor has— 
the longest median overall survival ever reported in HR+/HER2- mBC.

National Comprehensive Cancer Network® (NCCN®) now recognizes  
ribociclib (KISQALI®) + ET, a Category 1 preferred treatment option,  
for showing an OS BENEFIT IN 1L PATIENTS with HR+/HER2- mBC1
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Patient portrayal.

KISQALI is the only CDK4/6 inhibitor with 
statistically significant overall survival data reported in 

postmenopausal patients with an AI

IMPORTANT SAFETY INFORMATION (continued)

Interstitial lung disease/pneumonitis (continued). Monitor patients for pulmonary symptoms 
indicative of ILD/pneumonitis, which may include hypoxia, cough, and dyspnea. In patients who 
have new or worsening respiratory symptoms suspected to be due to ILD or pneumonitis, interrupt 
treatment with KISQALI immediately and evaluate the patient. Permanently discontinue treatment 
with KISQALI in patients with recurrent symptomatic or severe ILD/pneumonitis.
Severe cutaneous adverse reactions. Severe cutaneous adverse reactions (SCARs), including 
Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and drug-induced 
hypersensitivity syndrome (DiHS)/drug reaction with eosinophilia and systemic symptoms (DRESS) 
have been reported in patients treated with KISQALI in the postmarketing setting.
If signs or symptoms of SCARs occur, interrupt KISQALI until the etiology of the reaction has been 
determined. Consultation with a dermatologist is recommended.

OVER

5
YEARS
mOS

See Dr Gabriel Hortobagyi share his perspectives on the data.
“ What this particular clinical trial has achieved…
is an enormous step forward.” —Gabriel Hortobagyi, MD 

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

The longest median overall survival 
ever reported in HR+/HER2- mBC

Hazard ratios are based on stratified Cox model.
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OVERALL SURVIVAL  |  KISQALI + AI2

MONALEESA-2: KISQALI + AI in 1L postmenopausal patients
At a median follow-up of 80 months

OVERALL SURVIVAL BENEFIT WITH KISQALI INCREASED OVER TIME2

At 6 years, the survival rate of patients receiving KISQALI® (ribociclib) + letrozole was 44% vs 32% 
with placebo + letrozole.

PFS: In the primary analysis at a median follow-up of 15 months, mPFS was not reached with 
KISQALI + letrozole (95% CI: 19.3-NR) vs 14.7 months with placebo + letrozole (95% CI: 13.0-16.5); 
HR=0.556 (95% CI: 0.429-0.720); P<0.0001. In an updated analysis with a median follow-up of 
26 months, mPFS was 25.3 months (95% CI: 23.0-30.3) vs 16.0 months (95% CI: 13.4-18.2).3-5

Study design: MONALEESA-2 was a randomized, double-blind, placebo-controlled phase III study 
of KISQALI + letrozole (n=334) vs placebo + letrozole (n=334) in postmenopausal patients with 
HR+/HER2- mBC who received no prior therapy for advanced disease. 
OS was a secondary end point; PFS was the primary end point.3,4
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Patient portrayal.

KISQALI is the only CDK4/6 inhibitor with 
statistically significant overall survival data reported in 

postmenopausal patients with an AI

IMPORTANT SAFETY INFORMATION (continued)

Interstitial lung disease/pneumonitis (continued). Monitor patients for pulmonary symptoms 
indicative of ILD/pneumonitis, which may include hypoxia, cough, and dyspnea. In patients who 
have new or worsening respiratory symptoms suspected to be due to ILD or pneumonitis, interrupt 
treatment with KISQALI immediately and evaluate the patient. Permanently discontinue treatment 
with KISQALI in patients with recurrent symptomatic or severe ILD/pneumonitis.
Severe cutaneous adverse reactions. Severe cutaneous adverse reactions (SCARs), including 
Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and drug-induced 
hypersensitivity syndrome (DiHS)/drug reaction with eosinophilia and systemic symptoms (DRESS) 
have been reported in patients treated with KISQALI in the postmarketing setting.
If signs or symptoms of SCARs occur, interrupt KISQALI until the etiology of the reaction has been 
determined. Consultation with a dermatologist is recommended.

OVER

5
YEARS
mOS

See Dr Gabriel Hortobagyi share his perspectives on the data.
“ What this particular clinical trial has achieved…
is an enormous step forward.” —Gabriel Hortobagyi, MD 

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

The longest median overall survival 
ever reported in HR+/HER2- mBC

Hazard ratios are based on stratified Cox model.
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OVERALL SURVIVAL  |  KISQALI + AI2

MONALEESA-2: KISQALI + AI in 1L postmenopausal patients
At a median follow-up of 80 months

OVERALL SURVIVAL BENEFIT WITH KISQALI INCREASED OVER TIME2

At 6 years, the survival rate of patients receiving KISQALI® (ribociclib) + letrozole was 44% vs 32% 
with placebo + letrozole.

PFS: In the primary analysis at a median follow-up of 15 months, mPFS was not reached with 
KISQALI + letrozole (95% CI: 19.3-NR) vs 14.7 months with placebo + letrozole (95% CI: 13.0-16.5); 
HR=0.556 (95% CI: 0.429-0.720); P<0.0001. In an updated analysis with a median follow-up of 
26 months, mPFS was 25.3 months (95% CI: 23.0-30.3) vs 16.0 months (95% CI: 13.4-18.2).3-5

Study design: MONALEESA-2 was a randomized, double-blind, placebo-controlled phase III study 
of KISQALI + letrozole (n=334) vs placebo + letrozole (n=334) in postmenopausal patients with 
HR+/HER2- mBC who received no prior therapy for advanced disease. 
OS was a secondary end point; PFS was the primary end point.3,4
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Please see additional Important Safety Information throughout and accompanying  
Brief Summary of Prescribing Information on the following pages.

1L=first line; AI=aromatase inhibitor; CDK=cyclin-dependent kinase; ET=endocrine therapy; HR=hazard ratio; mBC=metastatic 
breast cancer; mOS=median overall survival; mPFS=median progression-free survival; NR=not reached; OS=overall survival; 
PFS=progression-free survival.

Important Safety Information (continued)
Severe cutaneous adverse reactions (continued). If SCARs is confirmed, permanently 
discontinue KISQALI. Do not reintroduce KISQALI in patients who have experienced SCARs  
or other life-threatening cutaneous reactions during KISQALI treatment.
QT interval prolongation. KISQALI has been shown to prolong the QT interval in a 
concentration-dependent manner. Based on the observed QT prolongation during treatment, 
KISQALI may require dose interruption, reduction, or discontinuation. Across KISQALI treatment 
groups, 14 of 1054 patients (1%) had >500 ms postbaseline QTcF value, and 59 of 1054 (6%) had 
a >60 ms increase from baseline in QTcF intervals. These ECG changes were reversible with  
dose interruption and most occurred within the first 4 weeks of treatment. No cases of torsades de 
pointes were reported. In MONALEESA-2, on the KISQALI + letrozole treatment arm, there was 
1 (0.3%) sudden death in a patient with grade 3 hypokalemia and grade 2 QT prolongation. No 
cases of sudden death were reported in MONALEESA-7 or MONALEESA-3.
Assess ECG prior to initiation of treatment. Initiate treatment with KISQALI only in patients with 
QTcF values <450 ms. Repeat ECG at approximately Day 14 of the first cycle, at the beginning 
of the second cycle, and as clinically indicated. Monitor serum electrolytes (including potassium, 
calcium, phosphorus, and magnesium) prior to the initiation of treatment, at the beginning of 
each of the first 6 cycles, and as clinically indicated. Correct any abnormality before starting 
therapy with KISQALI. 
Avoid the use of KISQALI in patients who already have or who are at significant risk of developing 
QT prolongation, including patients with: 
• long QT syndrome 
•  uncontrolled or significant cardiac disease including recent myocardial infarction, congestive 

heart failure, unstable angina, and bradyarrhythmias 
• electrolyte abnormalities
Avoid using KISQALI with drugs known to prolong the QT interval and/or strong CYP3A inhibitors, 
as this may lead to prolongation of the QTcF interval.  
Increased QT prolongation with concomitant use of tamoxifen. KISQALI is not indicated for 
concomitant use with tamoxifen. In MONALEESA-7, the observed mean QTcF increase from 
baseline was ≥10 ms higher in the tamoxifen + placebo subgroup compared with the NSAI + 
placebo subgroup. In the placebo arm, an increase of >60 ms from baseline occurred in 6/90 
(7%) of patients receiving tamoxifen, and in no patients receiving an NSAI. An increase of >60 ms 
from baseline in the QTcF interval was observed in 14/87 (16%) of patients in the KISQALI and 
tamoxifen combination and in 18/245 (7%) of patients receiving KISQALI plus an NSAI.
Hepatobiliary toxicity. Across clinical trials in patients with advanced or metastatic breast 
cancer, increases in transaminases were observed. Across all trials, grade 3 or 4 increases in 
alanine aminotransferase (ALT) (10% vs 2%) and aspartate aminotransferase (AST) (7% vs 2%) 
were reported in the KISQALI and placebo arms, respectively. 
Among the patients who had grade ≥3 ALT/AST elevation, the median time to onset was 85 days 
and median time to resolution to grade ≤2 was 22 days for the KISQALI treatment groups.
In MONALEESA-2 and MONALEESA-3, concurrent elevations in ALT or AST greater than 3 times 
the ULN and total bilirubin greater than 2 times the ULN, with normal alkaline phosphatase, in  
the absence of cholestasis occurred in 6 (1%) patients and all patients recovered after 
discontinuation of KISQALI. No cases occurred in MONALEESA-7.  
Perform liver function tests (LFTs) before initiating therapy with KISQALI. Monitor LFTs every 2 
weeks for the first 2 cycles, at the beginning of each of the subsequent 4 cycles, and as 
clinically indicated. Based on the severity of the transaminase elevations, KISQALI may require 
dose interruption, reduction, or discontinuation. Recommendations for patients who have 
elevated AST/ALT grade ≥3 at baseline have not been established.   

References: 1. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)  
for Breast Cancer V.2.2022. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. Published  
December 20, 2021. Accessed January 11, 2022. To view the most recent and complete version of the guideline,  
go online to NCCN.org. 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. 2. Data on file. Novartis Pharmaceuticals Corp; 2021.  
3. Hortobagyi GN, Stemmer SM, Burris HA, et al. Ribociclib as first-line therapy for HR-positive, advanced breast cancer.  
N Engl J Med. 2016;375(18):1738-1748. doi:10.1056/NEJMoa1609709 4. Kisqali [prescribing information]. East Hanover, NJ: 
Novartis Pharmaceuticals Corp; 2022. 5. Hortobagyi GN, Stemmer SM, Burris HA, et al. Updated results from MONALEESA-2,  
a phase III trial of first-line ribociclib plus letrozole versus placebo plus letrozole in hormone receptor-positive, HER2-negative 
advanced breast cancer. Ann Oncol. 2018;29(7):1541-1547. doi:10.1093/annonc/mdy155

Neutropenia. Across trials, neutropenia was the most frequently reported adverse reaction (AR) (74%), 
and a grade 3/4 decrease in neutrophil count (based on laboratory findings) was reported in 58% of 
patients in the KISQALI treatment groups. Among the patients who had grade 2, 3, or 4 neutropenia, 
the median time to grade ≥2 was 16 days. The median time to resolution of grade ≥3 (to normalization 
or grade <3) was 12 days in the KISQALI treatment groups. Febrile neutropenia was reported in 1%  
of patients in the KISQALI treatment groups. Treatment discontinuation due to neutropenia was 0.8%. 
Perform complete blood count (CBC) before initiating therapy with KISQALI. Monitor CBC every  
2 weeks for the first 2 cycles, at the beginning of each of the subsequent 4 cycles, and as clinically 
indicated. Based on the severity of the neutropenia, KISQALI may require dose interruption,  
reduction, or discontinuation.
Embryofetal toxicity. Based on findings from animal studies and the mechanism of action, KISQALI can 
cause fetal harm when administered to a pregnant woman. In animal reproduction studies, administration 
of KISQALI to pregnant rats and rabbits during organogenesis caused embryofetal toxicities at maternal 
exposures that were 0.6 and 1.5 times the human clinical exposure, respectively, based on area under 
the curve. Advise pregnant women of the potential risk to a fetus. Advise women of reproductive potential 
to use effective contraception during therapy with KISQALI and for at least 3 weeks after the last dose.
Adverse reactions. Across clinical trials of patients with advanced or metastatic breast cancer,  
the most common ARs reported in the KISQALI treatment groups (pooled incidence ≥20%) were 
neutropenia (74% vs 5%), nausea (45% vs 27%), infections (41% vs 30%), fatigue (33% vs 30%), 
diarrhea (30% vs 22%), leukopenia (30% vs 3%), vomiting (27% vs 16%), alopecia (24% vs 12%), 
headache (24% vs 22%), constipation (24% vs 16%), rash (21% vs 9%), and cough (21% vs 16%).  
The most common grade 3/4 ARs (reported at a pooled frequency >5%) were neutropenia (59%  
vs 1%), leukopenia (16% vs 3%), abnormal LFTs (9% vs 2%), and lymphopenia (5% vs 1%).
Laboratory abnormalities. Across clinical trials of patients with advanced or metastatic breast  
cancer, the most common laboratory abnormalities reported in the KISQALI arm vs placebo arm (all 
grades, pooled incidence ≥20% and ≥5% higher than placebo arm) were leukocyte count decrease 
(94% vs 30%), neutrophil count decrease (93% vs 25%), hemoglobin decrease (66% vs 38%), 
lymphocyte count decrease (61% vs 26%), AST increase (47% vs 38%), ALT increase (44% vs 36%), 
creatinine increase (38% vs 13%), and platelet count decrease (31% vs 9%). The most common grade 
3/4 laboratory abnormalities (incidence >5%) were neutrophil count decrease (59% vs 2%), leukocyte 
count decrease (32% vs 1%), lymphocyte count decrease (15% vs 4%), ALT increase (10% vs 2%), 
and AST increase (7% vs 2%).
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Please see additional Important Safety Information throughout and accompanying  
Brief Summary of Prescribing Information on the following pages.

1L=first line; AI=aromatase inhibitor; CDK=cyclin-dependent kinase; ET=endocrine therapy; HR=hazard ratio; mBC=metastatic 
breast cancer; mOS=median overall survival; mPFS=median progression-free survival; NR=not reached; OS=overall survival; 
PFS=progression-free survival.

Important Safety Information (continued)
Severe cutaneous adverse reactions (continued). If SCARs is confirmed, permanently 
discontinue KISQALI. Do not reintroduce KISQALI in patients who have experienced SCARs  
or other life-threatening cutaneous reactions during KISQALI treatment.
QT interval prolongation. KISQALI has been shown to prolong the QT interval in a 
concentration-dependent manner. Based on the observed QT prolongation during treatment, 
KISQALI may require dose interruption, reduction, or discontinuation. Across KISQALI treatment 
groups, 14 of 1054 patients (1%) had >500 ms postbaseline QTcF value, and 59 of 1054 (6%) had 
a >60 ms increase from baseline in QTcF intervals. These ECG changes were reversible with  
dose interruption and most occurred within the first 4 weeks of treatment. No cases of torsades de 
pointes were reported. In MONALEESA-2, on the KISQALI + letrozole treatment arm, there was 
1 (0.3%) sudden death in a patient with grade 3 hypokalemia and grade 2 QT prolongation. No 
cases of sudden death were reported in MONALEESA-7 or MONALEESA-3.
Assess ECG prior to initiation of treatment. Initiate treatment with KISQALI only in patients with 
QTcF values <450 ms. Repeat ECG at approximately Day 14 of the first cycle, at the beginning 
of the second cycle, and as clinically indicated. Monitor serum electrolytes (including potassium, 
calcium, phosphorus, and magnesium) prior to the initiation of treatment, at the beginning of 
each of the first 6 cycles, and as clinically indicated. Correct any abnormality before starting 
therapy with KISQALI. 
Avoid the use of KISQALI in patients who already have or who are at significant risk of developing 
QT prolongation, including patients with: 
• long QT syndrome 
•  uncontrolled or significant cardiac disease including recent myocardial infarction, congestive 

heart failure, unstable angina, and bradyarrhythmias 
• electrolyte abnormalities
Avoid using KISQALI with drugs known to prolong the QT interval and/or strong CYP3A inhibitors, 
as this may lead to prolongation of the QTcF interval.  
Increased QT prolongation with concomitant use of tamoxifen. KISQALI is not indicated for 
concomitant use with tamoxifen. In MONALEESA-7, the observed mean QTcF increase from 
baseline was ≥10 ms higher in the tamoxifen + placebo subgroup compared with the NSAI + 
placebo subgroup. In the placebo arm, an increase of >60 ms from baseline occurred in 6/90 
(7%) of patients receiving tamoxifen, and in no patients receiving an NSAI. An increase of >60 ms 
from baseline in the QTcF interval was observed in 14/87 (16%) of patients in the KISQALI and 
tamoxifen combination and in 18/245 (7%) of patients receiving KISQALI plus an NSAI.
Hepatobiliary toxicity. Across clinical trials in patients with advanced or metastatic breast 
cancer, increases in transaminases were observed. Across all trials, grade 3 or 4 increases in 
alanine aminotransferase (ALT) (10% vs 2%) and aspartate aminotransferase (AST) (7% vs 2%) 
were reported in the KISQALI and placebo arms, respectively. 
Among the patients who had grade ≥3 ALT/AST elevation, the median time to onset was 85 days 
and median time to resolution to grade ≤2 was 22 days for the KISQALI treatment groups.
In MONALEESA-2 and MONALEESA-3, concurrent elevations in ALT or AST greater than 3 times 
the ULN and total bilirubin greater than 2 times the ULN, with normal alkaline phosphatase, in  
the absence of cholestasis occurred in 6 (1%) patients and all patients recovered after 
discontinuation of KISQALI. No cases occurred in MONALEESA-7.  
Perform liver function tests (LFTs) before initiating therapy with KISQALI. Monitor LFTs every 2 
weeks for the first 2 cycles, at the beginning of each of the subsequent 4 cycles, and as 
clinically indicated. Based on the severity of the transaminase elevations, KISQALI may require 
dose interruption, reduction, or discontinuation. Recommendations for patients who have 
elevated AST/ALT grade ≥3 at baseline have not been established.   

References: 1. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)  
for Breast Cancer V.2.2022. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. Published  
December 20, 2021. Accessed January 11, 2022. To view the most recent and complete version of the guideline,  
go online to NCCN.org. 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. 2. Data on file. Novartis Pharmaceuticals Corp; 2021.  
3. Hortobagyi GN, Stemmer SM, Burris HA, et al. Ribociclib as first-line therapy for HR-positive, advanced breast cancer.  
N Engl J Med. 2016;375(18):1738-1748. doi:10.1056/NEJMoa1609709 4. Kisqali [prescribing information]. East Hanover, NJ: 
Novartis Pharmaceuticals Corp; 2022. 5. Hortobagyi GN, Stemmer SM, Burris HA, et al. Updated results from MONALEESA-2,  
a phase III trial of first-line ribociclib plus letrozole versus placebo plus letrozole in hormone receptor-positive, HER2-negative 
advanced breast cancer. Ann Oncol. 2018;29(7):1541-1547. doi:10.1093/annonc/mdy155

Neutropenia. Across trials, neutropenia was the most frequently reported adverse reaction (AR) (74%), 
and a grade 3/4 decrease in neutrophil count (based on laboratory findings) was reported in 58% of 
patients in the KISQALI treatment groups. Among the patients who had grade 2, 3, or 4 neutropenia, 
the median time to grade ≥2 was 16 days. The median time to resolution of grade ≥3 (to normalization 
or grade <3) was 12 days in the KISQALI treatment groups. Febrile neutropenia was reported in 1%  
of patients in the KISQALI treatment groups. Treatment discontinuation due to neutropenia was 0.8%. 
Perform complete blood count (CBC) before initiating therapy with KISQALI. Monitor CBC every  
2 weeks for the first 2 cycles, at the beginning of each of the subsequent 4 cycles, and as clinically 
indicated. Based on the severity of the neutropenia, KISQALI may require dose interruption,  
reduction, or discontinuation.
Embryofetal toxicity. Based on findings from animal studies and the mechanism of action, KISQALI can 
cause fetal harm when administered to a pregnant woman. In animal reproduction studies, administration 
of KISQALI to pregnant rats and rabbits during organogenesis caused embryofetal toxicities at maternal 
exposures that were 0.6 and 1.5 times the human clinical exposure, respectively, based on area under 
the curve. Advise pregnant women of the potential risk to a fetus. Advise women of reproductive potential 
to use effective contraception during therapy with KISQALI and for at least 3 weeks after the last dose.
Adverse reactions. Across clinical trials of patients with advanced or metastatic breast cancer,  
the most common ARs reported in the KISQALI treatment groups (pooled incidence ≥20%) were 
neutropenia (74% vs 5%), nausea (45% vs 27%), infections (41% vs 30%), fatigue (33% vs 30%), 
diarrhea (30% vs 22%), leukopenia (30% vs 3%), vomiting (27% vs 16%), alopecia (24% vs 12%), 
headache (24% vs 22%), constipation (24% vs 16%), rash (21% vs 9%), and cough (21% vs 16%).  
The most common grade 3/4 ARs (reported at a pooled frequency >5%) were neutropenia (59%  
vs 1%), leukopenia (16% vs 3%), abnormal LFTs (9% vs 2%), and lymphopenia (5% vs 1%).
Laboratory abnormalities. Across clinical trials of patients with advanced or metastatic breast  
cancer, the most common laboratory abnormalities reported in the KISQALI arm vs placebo arm (all 
grades, pooled incidence ≥20% and ≥5% higher than placebo arm) were leukocyte count decrease 
(94% vs 30%), neutrophil count decrease (93% vs 25%), hemoglobin decrease (66% vs 38%), 
lymphocyte count decrease (61% vs 26%), AST increase (47% vs 38%), ALT increase (44% vs 36%), 
creatinine increase (38% vs 13%), and platelet count decrease (31% vs 9%). The most common grade 
3/4 laboratory abnormalities (incidence >5%) were neutrophil count decrease (59% vs 2%), leukocyte 
count decrease (32% vs 1%), lymphocyte count decrease (15% vs 4%), ALT increase (10% vs 2%), 
and AST increase (7% vs 2%).
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KISQALI® (ribociclib) tablets, for oral use 
Initial U.S. Approval: 2017 
BRIEF SUMMARY: Please see package insert for full prescribing information. 
  1  INDICATIONS AND USAGE 

KISQALI is indicated for the treatment of adult patients with hormone receptor (HR)-positive, human 
epidermal growth factor receptor 2 (HER2)-negative advanced or metastatic breast cancer in combi-
nation with: 
   •   an aromatase inhibitor as initial endocrine-based therapy; or 
   •   fulvestrant as initial endocrine-based therapy or following disease progression on endocrine 

therapy in postmenopausal women or in men. 
  4  CONTRAINDICATIONS 

None.  
  5  WARNINGS AND PRECAUTIONS 

5.1 Interstitial Lung Disease/Pneumonitis  
Severe, life-threatening, or fatal interstitial lung disease (ILD) and/or pneumonitis can occur in patients 
treated with KISQALI and other CDK4/6 inhibitors.  
Across clinical trials (MONALEESA-2, MONALEESA-3, MONALEESA-7), 1.1% of KISQALI-treated 
patients had ILD/pneumonitis of any grade, 0.3% had Grade 3 or 4, and 0.1% had a fatal outcome. 
Additional cases of ILD/pneumonitis have been observed in the postmarketing setting, with fatalities 
reported [see Adverse Reactions (6.2)].  
Monitor patients for pulmonary symptoms indicative of ILD/pneumonitis which may include hypoxia, 
cough, and dyspnea. In patients who have new or worsening respiratory symptoms suspected to be 
due to ILD or pneumonitis, interrupt KISQALI immediately and evaluate the patient. Permanently 
discontinue KISQALI in patients with recurrent symptomatic or severe ILD/pneumonitis [see Dosage 
and Administration (2.2) in the full prescribing information]. 
5.2 Severe Cutaneous Adverse Reactions 
Severe cutaneous adverse reactions (SCARs), including Stevens-Johnson Syndrome (SJS), toxic 
epidermal necrolysis (TEN), and drug-induced hypersensitivity syndrome (DiHS)/drug reaction with 
eosinophilia and systemic symptoms (DRESS) can occur in patients treated with KISQALI [see 
Adverse Reactions (6.2)].  
If signs or symptoms of severe cutaneous reactions occur, interrupt KISQALI until the etiology of 
the reaction has been determined [see Dosage and Administration (2.2) in the full prescribing infor-
mation]. Early consultation with a dermatologist is recommended to ensure greater diagnostic 
accuracy and appropriate management.  
If SJS, TEN, or DiHS/DRESS is confirmed, permanently discontinue KISQALI. Do not reintroduce 
KISQALI in patients who have experienced SCARs or other life threatening cutaneous reactions during 
KISQALI treatment.  
5.3 QT Interval Prolongation 
KISQALI has been shown to prolong the QT interval in a concentration-dependent manner [see  
Clinical Pharmacology (12.2) in the full prescribing information]. Based on the observed QT prolon-
gation during treatment, KISQALI may require dose interruption, reduction or discontinuation as 
described in Table 4 [see Dosage and Administration (2.2) in the full prescribing information and 
Drug Interactions (7.4)]. 
Across MONALEESA-2, MONALEESA-7, and MONALEESA-3 in patients with advanced or metastatic 
breast cancer who received the combination of KISQALI plus an aromatase inhibitor or fulvestrant, 
14 out of 1054 patients (1%) had a > 500 ms post-baseline QTcF value, and 59 out of 1054 patients 
(6%) had a > 60 ms increase from baseline in QTcF intervals. 
These ECG changes were reversible with dose interruption and the majority occurred within the first 
four weeks of treatment. There were no reported cases of Torsades de Pointes.  
In MONALEESA-2, on the KISQALI plus letrozole treatment arm, there was one (0.3%) sudden death 
in a patient with Grade 3 hypokalemia and Grade 2 QT prolongation. No cases of sudden death were 
reported in MONALEESA-7 or MONALEESA-3 [see Adverse Reactions (6)]. 
Assess ECG prior to initiation of treatment. Initiate treatment with KISQALI only in patients with QTcF 
values less than 450 ms. Repeat ECG at approximately Day 14 of the first cycle and the beginning of 
the second cycle, and as clinically indicated. 
Monitor serum electrolytes (including potassium, calcium, phosphorous and magnesium) prior to 
the initiation of treatment, at the beginning of the first 6 cycles, and as clinically indicated. Correct 
any abnormality before starting KISQALI therapy [see Dosage and Administration (2.2) in the full 
prescribing information]. 
Avoid the use of KISQALI in patients who already have or who are at significant risk of developing 
QT prolongation, including patients with:  
•   long QT syndrome  
•  uncontrolled or significant cardiac disease including recent myocardial infarction, congestive heart 

failure, unstable angina, and bradyarrhythmias  
•   electrolyte abnormalities 
Avoid using KISQALI with drugs known to prolong QT interval and/or strong CYP3A inhibitors as this 
may lead to prolongation of the QTcF interval. 
5.4 Increased QT Prolongation With Concomitant Use of Tamoxifen 
KISQALI is not indicated for concomitant use with tamoxifen. In MONALEESA-7, the observed mean 
QTcF increase from baseline was > 10 ms higher in the tamoxifen plus placebo subgroup compared 
with the non-steroidal aromatase inhibitors (NSAIs) plus placebo subgroup. In the placebo arm, an 
increase of > 60 ms from baseline occurred in 6/90 (7%) of patients receiving tamoxifen, and in no 
patients receiving an NSAI. An increase of > 60 ms from baseline in the QTcF interval was observed 
in 14/87 (16%) of patients in the KISQALI and tamoxifen combination and in 18/245 (7%) of patients 
receiving KISQALI plus an NSAI [see Clinical Pharmacology (12.2) in the full prescribing information]. 
5.5 Hepatobiliary Toxicity 
In MONALEESA-2, MONALEESA-7 and MONALEESA-3, increases in transaminases were observed. 
Across all studies, Grade 3 or 4 increases in alanine aminotransferase (ALT) (10% vs. 2%) and 
aspartate aminotransferase (AST) (7% vs. 2%) were reported in the KISQALI and placebo arms, 
respectively. 
Among the patients who had Grade ≥ 3 ALT/AST elevation, the median time-to-onset was 85 days 
for the KISQALI plus aromatase inhibitor or fulvestrant treatment group. The median time to resolution 
to Grade ≤ 2 was 22 days in the KISQALI plus aromatase inhibitor or fulvestrant treatment group. In 
MONALEESA-2 and MONALEESA-3, concurrent elevations in ALT or AST greater than three times 
the ULN and total bilirubin greater than two times the ULN, with normal alkaline phosphatase, in the 
absence of cholestasis occurred in 6 (1%) patients and all patients recovered after discontinuation 
of KISQALI. No cases occurred in MONALEESA-7. 
Perform liver function tests (LFTs) before initiating therapy with KISQALI. Monitor LFTs every 2 weeks 
for first 2 cycles, at the beginning of each subsequent 4 cycles, and as clinically indicated [see Dosage 
and Administration (2.2) in the full prescribing information].  

Based on the severity of the transaminase elevations, KISQALI may require dose interruption, 
reduction, or discontinuation as described in Table 5 (Dose Modification and Management for  
Hepatobiliary Toxicity) [see Dosage and Administration (2.2) in the full prescribing information]. 
Recommendations for patients who have elevated AST/ALT Grade ≥ 3 at baseline have not been 
established. 
5.6 Neutropenia  
In MONALEESA-2, MONALEESA-7, and MONALEESA-3, neutropenia was the most frequently reported 
adverse reaction (74%), and a Grade 3/4 decrease in neutrophil count (based on laboratory findings) 
was reported in 58% of patients receiving KISQALI plus an aromatase inhibitor or fulvestrant. Among 
the patients who had Grade 2, 3, or 4 neutro penia, the median time to Grade ≥ 2 neutropenia was 
16 days. The median time to resolution of Grade ≥ 3 (to normalization or Grade < 3) was 12 days in 
the KISQALI plus aromatase inhibitor or fulvestrant treatment group. Febrile neutropenia was reported 
in 1% of patients receiving KISQALI plus an aromatase inhibitor or fulvestrant. Treatment discontin-
uation due to neutropenia was 0.8%. 
Perform complete blood count (CBC) before initiating therapy with KISQALI. Monitor CBC every  
2 weeks for the first 2 cycles, at the beginning of each subsequent 4 cycles, and as clinically indicated. 
Based on the severity of the neutropenia, KISQALI may require dose interruption, reduction or  
discontinuation as described in Table 6 [see Dosage and Administration (2.2) in the full prescribing 
information]. 
5.7 Embryo-Fetal Toxicity 
Based on findings from animal studies and the mechanism of action, KISQALI can cause fetal harm 
when administered to a pregnant woman. In animal reproduction studies, administration of ribociclib 
to pregnant rats and rabbits during organogenesis caused embryo-fetal toxicities at maternal expo-
sures that were 0.6 and 1.5 times the human clinical exposure, respectively, based on area under the 
curve (AUC). Advise pregnant women of the potential risk to a fetus. Advise women of reproductive 
potential to use effective contraception during therapy with KISQALI and for at least 3 weeks after 
the last dose [see Use in Specific Population (8.1, 8.3) and Clinical Pharmacology (12.1) in the full 
prescribing information]. 

  6  ADVERSE REACTIONS 
The following adverse reactions are discussed in greater detail in other sections of the labeling: 
•   Interstitial Lung Disease/Pneumonitis [see Warnings and Precautions (5.1)] 
•   Severe Cutaneous Adverse Reactions [see Warnings and Precautions (5.2)] 
•   QT Interval Prolongation [see Warnings and Precautions (5.3, 5.4)] 
•   Hepatobiliary Toxicity [see Warnings and Precautions (5.5)] 
•   Neutropenia [see Warnings and Precautions (5.6)] 
6.1 Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 
MONALEESA-2: KISQALI in Combination with Letrozole 
Postmenopausal Women with HR-positive, HER2-negative Advanced or Metastatic Breast Cancer 
for Initial Endocrine-Based Therapy 
The safety data reported below are based on MONALEESA-2, a clinical study of 668 postmenopausal 
women receiving KISQALI plus letrozole or placebo plus letrozole. The median duration of exposure 
to KISQALI plus letrozole was 13 months with 58% of patients exposed for ≥ 12 months.  
Dose reductions due to adverse reactions (ARs) occurred in 45% of patients receiving KISQALI plus 
letrozole and in 3% of patients receiving placebo plus letrozole. Among patients receiving KISQALI 
plus letrozole, 7% were reported to have permanently discontinued both KISQALI and letrozole and 
7% were reported to have permanently discontinued KISQALI alone due to ARs. Among patients 
receiving placebo plus letrozole, 2% were reported to have permanently discontinued both and 
0.9% were reported to have permanently discontinued placebo alone due to ARs. Adverse reactions 
leading to treatment discontinuation of KISQALI in patients receiving KISQALI plus letrozole were 
ALT increased (4%), AST increased (3%), vomiting (2%). Antiemetics and antidiarrheal medications 
were used to manage symptoms as clinically indicated.   
On-treatment deaths, regardless of causality, were reported in three cases (0.9%) of KISQALI  
plus letrozole treated patients vs. one case (0.3%) of placebo plus letrozole treated patients. Causes 
of death on KISQALI plus letrozole included one case each of the following: progressive disease, 
death (cause unknown), and sudden death (in the setting of Grade 3 hypo kalemia and Grade 2  
QT prolongation).  
The most common ARs (reported at a frequency ≥ 20% on the KISQALI arm and ≥ 2% higher than 
placebo) were neutropenia, nausea, fatigue, diarrhea, leukopenia, alopecia, vomiting, constipation, 
headache, and back pain.  
The most common Grade 3/4 ARs (reported at a frequency ≥ 5%) were neutropenia, leukopenia, 
abnormal liver function tests, and lymphopenia. 
In MONALEESA-2, syncope occurred in 9 patients (3%) in the KISQALI plus letrozole arm vs. 3 (1%) 
in placebo plus letrozole arm. 
Adverse reactions and laboratory abnormalities occurring in patients in MONALEESA-2 are listed in 
Table 8 and Table 9, respectively. 

Table 8: Adverse Reactions Occurring in ≥ 10% and ≥ 2% Higher Than Placebo Arm in MONALEESA-2 
(All Grades) 

                                                       KISQALI + letrozole                             Placebo + letrozole 
                                                                 N = 334                                                N = 330 
                                         All Grades  Grade 3       Grade 4        All Grades  Grade 3       Grade 4 
Adverse Drug Reactions  %                 %                %                 %                 %                 % 

Infections and Infestations 
Urinary tract infection       11                1                  0                   8                  0                  0 

Blood and Lymphatic System Disorders 
Neutropenia                      75                50                10                 5                  1                  0 
Leukopenia                        33                20                1                   1                  < 1               0 
Anemia                              18                1                  < 1               5                  1                  0 
Lymphopenia                    11                6                  1                   2                  1                  0 

Metabolism and Nutrition Disorders 
Decreased appetite           19                2                  0                   15                < 1              0 

Nervous System Disorders 
Headache                          22                < 1              0                   19                < 1              0 
Insomnia                           12                < 1              0                   9                  0                  0 

Respiratory, Thoracic and Mediastinal Disorders 
Dyspnea                            12                1                  0                   9                  1                  0 
                                                                                                                                               (continued) 

Table 8: Adverse Reactions Occurring in ≥ 10% and ≥ 2% Higher Than Placebo Arm in MONALEESA-2 
(All Grades) 

                                                       KISQALI + letrozole                             Placebo + letrozole 
                                                                 N = 334                                                N = 330 
                                         All Grades  Grade 3       Grade 4        All Grades  Grade 3       Grade 4 
Adverse Drug Reactions  %                 %                %                 %                 %                 % 

Musculoskeletal and Connective Tissue Disorders 
Back pain                          20                2                  0                   18                < 1               0 

Gastrointestinal Disorders 
Nausea                              52                2                  0                   29                1                  0 
Diarrhea                            35                1                  0                   22                1                  0 
Vomiting                           29                4                  0                   16                1                  0 
Constipation                      25                1                  0                   19                0                  0 
Stomatitis                          12                < 1              0                   7                  0                  0 
Abdominal pain                 11                1                  0                   8                  0                  0 

Skin and Subcutaneous Tissue Disorders 
Alopecia                            33                0                  0                   16                0                  0 
Rash                                  17                1                  0                   8                  0                  0 
Pruritus                             14                1                  0                   6                  0                  0 

General Disorders and Administration-site Conditions 
Fatigue                              37                2                  < 1               30                1                  0 
Pyrexia                              13                < 1              0                   6                  0                  0 
Edema peripheral              12                0                  0                   10                0                  0 
Investigations 
Abnormal liver                  18                8                  2                   6                  2                  0 
function tests1 
Grading according to Common Terminology Criteria for Adverse Event (CTCAE) version 4.03. 
1Abnormal liver function tests: ALT increased, AST increased, blood bilirubin increased. 

Additional adverse reactions in MONALEESA-2 for patients receiving KISQALI plus letrozole 
included interstitial lung disease (0.3%), lung infiltration (0.3%), pneumonitis (0.3%), and pulmonary 
fibrosis (0.6%). 

Table 9: Laboratory Abnormalities Occurring in ≥ 10% of Patients in MONALEESA-2 
                                                       KISQALI + letrozole                             Placebo + letrozole 
                                                                 N = 334                                                N = 330 
                                         All Grades  Grade 3       Grade 4        All Grades  Grade 3       Grade 4 
Laboratory Parameters    %                 %                %                 %                 %                 % 

HEMATOLOGY 
Leukocyte                         93                31                3                   29                1                  < 1 
count decreased 
Neutrophil                         93                49                11                 24                1                  < 1 
count decreased 
Hemoglobin decreased     57                2                  0                   26                1                  0 
Lymphocyte                      51                12                2                   22                3                  1 
count decreased 
Platelet                              29                1                  < 1               6                  0                  < 1 
count decreased 

CHEMISTRY 
Alanine                              46                8                  2                   36                1                  0 
aminotransferase  
increased 
Aspartate                          44                6                  1                   32                2                  0 
aminotransferase 
increased 
Creatinine increased         20                1                  0                   6                  0                  0 
Phosphorous decreased   13                5                  1                   4                  1                  0 
Potassium decreased        11                1                  1                   7                  1                  0 

MONALEESA-7: KISQALI in Combination with an Aromatase Inhibitor 
Pre/perimenopausal Patients with HR-positive, HER2-negative Advanced or Metastatic Breast Cancer 
for Initial Endocrine-Based Therapy  
MONALEESA-7 was conducted in 672 pre/perimenopausal patients with HR-positive, HER2-negative 
advanced or metastatic breast cancer receiving either KISQALI plus a NSAI or tamoxifen plus goserelin 
or placebo plus NSAI or tamoxifen plus goserelin. The median duration of exposure on the KISQALI 
arm was 15.2 months with 66% of patients exposed for ≥ 12 months. The safety data reported below 
are based on 495 pre/perimenopausal patients receiving KISQALI plus NSAI plus goserelin or placebo 
plus NSAI plus goserelin.   
Dose reductions due to ARs occurred in 33% of patients receiving KISQALI plus NSAI plus goserelin, 
and in 4% of patients receiving placebo plus NSAI plus goserelin. Among patients receiving KISQALI 
plus NSAI, 3% were reported to have permanently discontinued both KISQALI and NSAI and 3% were 
reported to have permanently discontinued KISQALI alone due to ARs. Among patients receiving 
placebo plus NSAI, 2% were reported to have permanently discontinued both and 0.8% were reported 
to have permanently discontinued placebo alone due to ARs. Adverse reactions leading to treatment 
discontinuation on KISQALI in patients receiving KISQALI plus NSAI (as compared to the placebo 
arm) were ALT increased (2% vs. 0.8%), AST increased (2% vs. 0.8%), drug-induced liver injury 
(1% vs. 0.4%). One patient (0.4%) died while on treatment with KISQALI plus NSAI plus goserelin 
due to the underlying malignancy. 
The most common ARs (reported at a frequency ≥ 20% on the KISQALI arm and ≥ 2% higher than 
placebo) were neutropenia, infections, leukopenia, arthralgia, nausea, and alopecia. The most common 
Grade 3/4 ARs (reported at a frequency ≥ 5%) were neutro penia, leukopenia, and abnormal liver 
function tests. See Table 10 below. 
Adverse reactions and laboratory abnormalities occurring in patients in MONALEESA-7 are listed in 
Table 10 and Table 11, respectively. 

 

Additional adverse reactions in MONALEESA-7 for patients receiving KISQALI plus NSAI included 
asthenia (12%), thrombocytopenia (9%), dry skin (8%), oropharyngeal pain (7%), dyspepsia (5%), 
lacrimation increased (4%), dry eye (4%), vitiligo (3%), hypocalcemia, (2%), blood bilirubin 
increased (1%), syncope (0.4%), and pneumonitis (0.4%).  

 

MONALEESA-3: KISQALI in Combination with Fulvestrant 
Postmenopausal Patients with HR-positive, HER2-negative Advanced or Metastatic Breast Cancer 
for Initial Endocrine-Based Therapy or After Disease Progression on Endocrine Therapy  
The safety data reported below are based on MONALEESA-3, a clinical study of 724 postmenopausal 
women receiving KISQALI plus fulvestrant or placebo plus fulvestrant. The median duration of expo-
sure to KISQALI plus fulvestrant was 15.8 months with 58% of patients exposed for ≥ 12 months.  
Dose reductions due to ARs occurred in 32% of patients receiving KISQALI plus fulvestrant and in 
3% of patients receiving placebo plus fulvestrant. Among patients receiving KISQALI plus fulvestrant, 
8% were reported to have permanently discontinued both KISQALI and fulvestrant and 9% were 
reported to have discontinued KISQALI alone due to ARs. Among patients receiving placebo plus 
fulvestrant, 4% were reported to have permanently discontinued both and 2% were reported to have 
discontinued placebo alone due to ARs. Adverse reactions leading to treatment discontinuation of 
KISQALI in patients receiving KISQALI plus fulvestrant (as compared to the placebo arm) were ALT 
increased (5% vs. 0%), AST increased (3% vs. 0.6%), and vomiting (1% vs. 0%).  
On-treatment deaths, regardless of causality, were reported in seven patients (1.4%) due to the 
underlying malignancy and six patients (1.2%) due to other causes while on treatment with KISQALI 
plus fulvestrant. Causes of death included one pulmonary embolism, one acute respiratory distress 
syndrome, one cardiac failure, one pneumonia, one hemorrhagic shock, and one ventricular arrhythmia. 
Seven patients (2.9%) died due to the underlying malignancy and 1 patient (0.4%) died due to pul-
monary embolism while on placebo plus fulvestrant.  

Table 11: Laboratory Abnormalities Occurring in ≥ 10% of Patients in MONALEESA-7

KISQALI + NSAI + goserelin  
N = 248

Placebo + NSAI + goserelin  
N = 247

All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4
Laboratory Parameters % % % % % %

HEMATOLOGY
Leukocyte  
count decreased

93 34 2 30 < 1 < 1

Neutrophil  
count decreased

92 54 9 27 2 0

Hemoglobin decreased 84 2 0 51 < 1 0
Lymphocyte  
count decreased

55 12 2 18 2 < 1

Platelet count decreased 26 < 1 0 9 0 < 1
CHEMISTRY

Alanine  
aminotransferase 
increased

33 6 0 31 1 < 1

Aspartate  
aminotransferase 
increased

37 5 0 35 1 < 1

Creatinine increased 21 2 < 1 20 < 1 < 1
Phosphorous decreased 14 2 0 11 < 1 < 1
Potassium decreased 11 < 1 < 1 14 < 1 < 1
Gamma-glutamyl  
transferase increased

42 5 2 42 8 1

Glucose serum decreased 10 < 1 0 10 < 1 0

Table 10: Adverse Reactions Occurring in ≥ 10% and ≥ 2% Higher Than Placebo Arm in MONALEESA-7 
(NSAI) (All Grades)

KISQALI + NSAI + goserelin 
N = 248

Placebo + NSAI + goserelin 
N = 247

All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4
Adverse Drug Reactions % % % % % %

Infections and Infestations
Infections1 35 2 0 24 < 1 0

Blood and Lymphatic System Disorders
Neutropenia 78 55 10 7 2 < 1
Leukopenia 29 13 < 1 3 < 1 0
Anemia 19 3 0 8 1 0

Respiratory, Thoracic and Mediastinal Disorders
Cough 15 0 0 10 0 0

Musculoskeletal and Connective Tissue Disorders
Arthralgia 33 < 1 0 29 1 0

Gastrointestinal Disorders
Nausea 31 0 0 20 0 0
Constipation 16 0 0 12 0 0
Stomatitis 10 0 0 8 < 1 0

Skin and Subcutaneous Tissue Disorders
Alopecia 21 0 0 13 0 0
Rash 17 < 1 0 9 0 0
Pruritus 10 0 0 4 0 0

General disorders and Administration-site Conditions
Pyrexia 17 < 1 0 6 0 0
Pain in extremity 10 0 0 8 1 0

Investigations
Alanine  
aminotransferase 
increased

13 5 0 9 1 0

Aspartate  
aminotransferase 
increased

13 4 0 10 1 0

Abbreviation: NSAI, non-steroidal aromatase inhibitor. 
Grading according to Common Terminology Criteria for Adverse Event (CTCAE) version 4.03. 
1Infections: urinary tract infections; respiratory tract infections; gastroenteritis; sepsis (< 1%). 
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KISQALI® (ribociclib) tablets, for oral use 
Initial U.S. Approval: 2017 
BRIEF SUMMARY: Please see package insert for full prescribing information. 
  1  INDICATIONS AND USAGE 

KISQALI is indicated for the treatment of adult patients with hormone receptor (HR)-positive, human 
epidermal growth factor receptor 2 (HER2)-negative advanced or metastatic breast cancer in combi-
nation with: 
   •   an aromatase inhibitor as initial endocrine-based therapy; or 
   •   fulvestrant as initial endocrine-based therapy or following disease progression on endocrine 

therapy in postmenopausal women or in men. 
  4  CONTRAINDICATIONS 

None.  
  5  WARNINGS AND PRECAUTIONS 

5.1 Interstitial Lung Disease/Pneumonitis  
Severe, life-threatening, or fatal interstitial lung disease (ILD) and/or pneumonitis can occur in patients 
treated with KISQALI and other CDK4/6 inhibitors.  
Across clinical trials (MONALEESA-2, MONALEESA-3, MONALEESA-7), 1.1% of KISQALI-treated 
patients had ILD/pneumonitis of any grade, 0.3% had Grade 3 or 4, and 0.1% had a fatal outcome. 
Additional cases of ILD/pneumonitis have been observed in the postmarketing setting, with fatalities 
reported [see Adverse Reactions (6.2)].  
Monitor patients for pulmonary symptoms indicative of ILD/pneumonitis which may include hypoxia, 
cough, and dyspnea. In patients who have new or worsening respiratory symptoms suspected to be 
due to ILD or pneumonitis, interrupt KISQALI immediately and evaluate the patient. Permanently 
discontinue KISQALI in patients with recurrent symptomatic or severe ILD/pneumonitis [see Dosage 
and Administration (2.2) in the full prescribing information]. 
5.2 Severe Cutaneous Adverse Reactions 
Severe cutaneous adverse reactions (SCARs), including Stevens-Johnson Syndrome (SJS), toxic 
epidermal necrolysis (TEN), and drug-induced hypersensitivity syndrome (DiHS)/drug reaction with 
eosinophilia and systemic symptoms (DRESS) can occur in patients treated with KISQALI [see 
Adverse Reactions (6.2)].  
If signs or symptoms of severe cutaneous reactions occur, interrupt KISQALI until the etiology of 
the reaction has been determined [see Dosage and Administration (2.2) in the full prescribing infor-
mation]. Early consultation with a dermatologist is recommended to ensure greater diagnostic 
accuracy and appropriate management.  
If SJS, TEN, or DiHS/DRESS is confirmed, permanently discontinue KISQALI. Do not reintroduce 
KISQALI in patients who have experienced SCARs or other life threatening cutaneous reactions during 
KISQALI treatment.  
5.3 QT Interval Prolongation 
KISQALI has been shown to prolong the QT interval in a concentration-dependent manner [see  
Clinical Pharmacology (12.2) in the full prescribing information]. Based on the observed QT prolon-
gation during treatment, KISQALI may require dose interruption, reduction or discontinuation as 
described in Table 4 [see Dosage and Administration (2.2) in the full prescribing information and 
Drug Interactions (7.4)]. 
Across MONALEESA-2, MONALEESA-7, and MONALEESA-3 in patients with advanced or metastatic 
breast cancer who received the combination of KISQALI plus an aromatase inhibitor or fulvestrant, 
14 out of 1054 patients (1%) had a > 500 ms post-baseline QTcF value, and 59 out of 1054 patients 
(6%) had a > 60 ms increase from baseline in QTcF intervals. 
These ECG changes were reversible with dose interruption and the majority occurred within the first 
four weeks of treatment. There were no reported cases of Torsades de Pointes.  
In MONALEESA-2, on the KISQALI plus letrozole treatment arm, there was one (0.3%) sudden death 
in a patient with Grade 3 hypokalemia and Grade 2 QT prolongation. No cases of sudden death were 
reported in MONALEESA-7 or MONALEESA-3 [see Adverse Reactions (6)]. 
Assess ECG prior to initiation of treatment. Initiate treatment with KISQALI only in patients with QTcF 
values less than 450 ms. Repeat ECG at approximately Day 14 of the first cycle and the beginning of 
the second cycle, and as clinically indicated. 
Monitor serum electrolytes (including potassium, calcium, phosphorous and magnesium) prior to 
the initiation of treatment, at the beginning of the first 6 cycles, and as clinically indicated. Correct 
any abnormality before starting KISQALI therapy [see Dosage and Administration (2.2) in the full 
prescribing information]. 
Avoid the use of KISQALI in patients who already have or who are at significant risk of developing 
QT prolongation, including patients with:  
•   long QT syndrome  
•  uncontrolled or significant cardiac disease including recent myocardial infarction, congestive heart 

failure, unstable angina, and bradyarrhythmias  
•   electrolyte abnormalities 
Avoid using KISQALI with drugs known to prolong QT interval and/or strong CYP3A inhibitors as this 
may lead to prolongation of the QTcF interval. 
5.4 Increased QT Prolongation With Concomitant Use of Tamoxifen 
KISQALI is not indicated for concomitant use with tamoxifen. In MONALEESA-7, the observed mean 
QTcF increase from baseline was > 10 ms higher in the tamoxifen plus placebo subgroup compared 
with the non-steroidal aromatase inhibitors (NSAIs) plus placebo subgroup. In the placebo arm, an 
increase of > 60 ms from baseline occurred in 6/90 (7%) of patients receiving tamoxifen, and in no 
patients receiving an NSAI. An increase of > 60 ms from baseline in the QTcF interval was observed 
in 14/87 (16%) of patients in the KISQALI and tamoxifen combination and in 18/245 (7%) of patients 
receiving KISQALI plus an NSAI [see Clinical Pharmacology (12.2) in the full prescribing information]. 
5.5 Hepatobiliary Toxicity 
In MONALEESA-2, MONALEESA-7 and MONALEESA-3, increases in transaminases were observed. 
Across all studies, Grade 3 or 4 increases in alanine aminotransferase (ALT) (10% vs. 2%) and 
aspartate aminotransferase (AST) (7% vs. 2%) were reported in the KISQALI and placebo arms, 
respectively. 
Among the patients who had Grade ≥ 3 ALT/AST elevation, the median time-to-onset was 85 days 
for the KISQALI plus aromatase inhibitor or fulvestrant treatment group. The median time to resolution 
to Grade ≤ 2 was 22 days in the KISQALI plus aromatase inhibitor or fulvestrant treatment group. In 
MONALEESA-2 and MONALEESA-3, concurrent elevations in ALT or AST greater than three times 
the ULN and total bilirubin greater than two times the ULN, with normal alkaline phosphatase, in the 
absence of cholestasis occurred in 6 (1%) patients and all patients recovered after discontinuation 
of KISQALI. No cases occurred in MONALEESA-7. 
Perform liver function tests (LFTs) before initiating therapy with KISQALI. Monitor LFTs every 2 weeks 
for first 2 cycles, at the beginning of each subsequent 4 cycles, and as clinically indicated [see Dosage 
and Administration (2.2) in the full prescribing information].  

Based on the severity of the transaminase elevations, KISQALI may require dose interruption, 
reduction, or discontinuation as described in Table 5 (Dose Modification and Management for  
Hepatobiliary Toxicity) [see Dosage and Administration (2.2) in the full prescribing information]. 
Recommendations for patients who have elevated AST/ALT Grade ≥ 3 at baseline have not been 
established. 
5.6 Neutropenia  
In MONALEESA-2, MONALEESA-7, and MONALEESA-3, neutropenia was the most frequently reported 
adverse reaction (74%), and a Grade 3/4 decrease in neutrophil count (based on laboratory findings) 
was reported in 58% of patients receiving KISQALI plus an aromatase inhibitor or fulvestrant. Among 
the patients who had Grade 2, 3, or 4 neutro penia, the median time to Grade ≥ 2 neutropenia was 
16 days. The median time to resolution of Grade ≥ 3 (to normalization or Grade < 3) was 12 days in 
the KISQALI plus aromatase inhibitor or fulvestrant treatment group. Febrile neutropenia was reported 
in 1% of patients receiving KISQALI plus an aromatase inhibitor or fulvestrant. Treatment discontin-
uation due to neutropenia was 0.8%. 
Perform complete blood count (CBC) before initiating therapy with KISQALI. Monitor CBC every  
2 weeks for the first 2 cycles, at the beginning of each subsequent 4 cycles, and as clinically indicated. 
Based on the severity of the neutropenia, KISQALI may require dose interruption, reduction or  
discontinuation as described in Table 6 [see Dosage and Administration (2.2) in the full prescribing 
information]. 
5.7 Embryo-Fetal Toxicity 
Based on findings from animal studies and the mechanism of action, KISQALI can cause fetal harm 
when administered to a pregnant woman. In animal reproduction studies, administration of ribociclib 
to pregnant rats and rabbits during organogenesis caused embryo-fetal toxicities at maternal expo-
sures that were 0.6 and 1.5 times the human clinical exposure, respectively, based on area under the 
curve (AUC). Advise pregnant women of the potential risk to a fetus. Advise women of reproductive 
potential to use effective contraception during therapy with KISQALI and for at least 3 weeks after 
the last dose [see Use in Specific Population (8.1, 8.3) and Clinical Pharmacology (12.1) in the full 
prescribing information]. 

  6  ADVERSE REACTIONS 
The following adverse reactions are discussed in greater detail in other sections of the labeling: 
•   Interstitial Lung Disease/Pneumonitis [see Warnings and Precautions (5.1)] 
•   Severe Cutaneous Adverse Reactions [see Warnings and Precautions (5.2)] 
•   QT Interval Prolongation [see Warnings and Precautions (5.3, 5.4)] 
•   Hepatobiliary Toxicity [see Warnings and Precautions (5.5)] 
•   Neutropenia [see Warnings and Precautions (5.6)] 
6.1 Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 
MONALEESA-2: KISQALI in Combination with Letrozole 
Postmenopausal Women with HR-positive, HER2-negative Advanced or Metastatic Breast Cancer 
for Initial Endocrine-Based Therapy 
The safety data reported below are based on MONALEESA-2, a clinical study of 668 postmenopausal 
women receiving KISQALI plus letrozole or placebo plus letrozole. The median duration of exposure 
to KISQALI plus letrozole was 13 months with 58% of patients exposed for ≥ 12 months.  
Dose reductions due to adverse reactions (ARs) occurred in 45% of patients receiving KISQALI plus 
letrozole and in 3% of patients receiving placebo plus letrozole. Among patients receiving KISQALI 
plus letrozole, 7% were reported to have permanently discontinued both KISQALI and letrozole and 
7% were reported to have permanently discontinued KISQALI alone due to ARs. Among patients 
receiving placebo plus letrozole, 2% were reported to have permanently discontinued both and 
0.9% were reported to have permanently discontinued placebo alone due to ARs. Adverse reactions 
leading to treatment discontinuation of KISQALI in patients receiving KISQALI plus letrozole were 
ALT increased (4%), AST increased (3%), vomiting (2%). Antiemetics and antidiarrheal medications 
were used to manage symptoms as clinically indicated.   
On-treatment deaths, regardless of causality, were reported in three cases (0.9%) of KISQALI  
plus letrozole treated patients vs. one case (0.3%) of placebo plus letrozole treated patients. Causes 
of death on KISQALI plus letrozole included one case each of the following: progressive disease, 
death (cause unknown), and sudden death (in the setting of Grade 3 hypo kalemia and Grade 2  
QT prolongation).  
The most common ARs (reported at a frequency ≥ 20% on the KISQALI arm and ≥ 2% higher than 
placebo) were neutropenia, nausea, fatigue, diarrhea, leukopenia, alopecia, vomiting, constipation, 
headache, and back pain.  
The most common Grade 3/4 ARs (reported at a frequency ≥ 5%) were neutropenia, leukopenia, 
abnormal liver function tests, and lymphopenia. 
In MONALEESA-2, syncope occurred in 9 patients (3%) in the KISQALI plus letrozole arm vs. 3 (1%) 
in placebo plus letrozole arm. 
Adverse reactions and laboratory abnormalities occurring in patients in MONALEESA-2 are listed in 
Table 8 and Table 9, respectively. 

Table 8: Adverse Reactions Occurring in ≥ 10% and ≥ 2% Higher Than Placebo Arm in MONALEESA-2 
(All Grades) 

                                                       KISQALI + letrozole                             Placebo + letrozole 
                                                                 N = 334                                                N = 330 
                                         All Grades  Grade 3       Grade 4        All Grades  Grade 3       Grade 4 
Adverse Drug Reactions  %                 %                %                 %                 %                 % 

Infections and Infestations 
Urinary tract infection       11                1                  0                   8                  0                  0 

Blood and Lymphatic System Disorders 
Neutropenia                      75                50                10                 5                  1                  0 
Leukopenia                        33                20                1                   1                  < 1               0 
Anemia                              18                1                  < 1               5                  1                  0 
Lymphopenia                    11                6                  1                   2                  1                  0 

Metabolism and Nutrition Disorders 
Decreased appetite           19                2                  0                   15                < 1              0 

Nervous System Disorders 
Headache                          22                < 1              0                   19                < 1              0 
Insomnia                           12                < 1              0                   9                  0                  0 

Respiratory, Thoracic and Mediastinal Disorders 
Dyspnea                            12                1                  0                   9                  1                  0 
                                                                                                                                               (continued) 

Table 8: Adverse Reactions Occurring in ≥ 10% and ≥ 2% Higher Than Placebo Arm in MONALEESA-2 
(All Grades) 

                                                       KISQALI + letrozole                             Placebo + letrozole 
                                                                 N = 334                                                N = 330 
                                         All Grades  Grade 3       Grade 4        All Grades  Grade 3       Grade 4 
Adverse Drug Reactions  %                 %                %                 %                 %                 % 

Musculoskeletal and Connective Tissue Disorders 
Back pain                          20                2                  0                   18                < 1               0 

Gastrointestinal Disorders 
Nausea                              52                2                  0                   29                1                  0 
Diarrhea                            35                1                  0                   22                1                  0 
Vomiting                           29                4                  0                   16                1                  0 
Constipation                      25                1                  0                   19                0                  0 
Stomatitis                          12                < 1              0                   7                  0                  0 
Abdominal pain                 11                1                  0                   8                  0                  0 

Skin and Subcutaneous Tissue Disorders 
Alopecia                            33                0                  0                   16                0                  0 
Rash                                  17                1                  0                   8                  0                  0 
Pruritus                             14                1                  0                   6                  0                  0 

General Disorders and Administration-site Conditions 
Fatigue                              37                2                  < 1               30                1                  0 
Pyrexia                              13                < 1              0                   6                  0                  0 
Edema peripheral              12                0                  0                   10                0                  0 
Investigations 
Abnormal liver                  18                8                  2                   6                  2                  0 
function tests1 
Grading according to Common Terminology Criteria for Adverse Event (CTCAE) version 4.03. 
1Abnormal liver function tests: ALT increased, AST increased, blood bilirubin increased. 

Additional adverse reactions in MONALEESA-2 for patients receiving KISQALI plus letrozole 
included interstitial lung disease (0.3%), lung infiltration (0.3%), pneumonitis (0.3%), and pulmonary 
fibrosis (0.6%). 

Table 9: Laboratory Abnormalities Occurring in ≥ 10% of Patients in MONALEESA-2 
                                                       KISQALI + letrozole                             Placebo + letrozole 
                                                                 N = 334                                                N = 330 
                                         All Grades  Grade 3       Grade 4        All Grades  Grade 3       Grade 4 
Laboratory Parameters    %                 %                %                 %                 %                 % 

HEMATOLOGY 
Leukocyte                         93                31                3                   29                1                  < 1 
count decreased 
Neutrophil                         93                49                11                 24                1                  < 1 
count decreased 
Hemoglobin decreased     57                2                  0                   26                1                  0 
Lymphocyte                      51                12                2                   22                3                  1 
count decreased 
Platelet                              29                1                  < 1               6                  0                  < 1 
count decreased 

CHEMISTRY 
Alanine                              46                8                  2                   36                1                  0 
aminotransferase  
increased 
Aspartate                          44                6                  1                   32                2                  0 
aminotransferase 
increased 
Creatinine increased         20                1                  0                   6                  0                  0 
Phosphorous decreased   13                5                  1                   4                  1                  0 
Potassium decreased        11                1                  1                   7                  1                  0 

MONALEESA-7: KISQALI in Combination with an Aromatase Inhibitor 
Pre/perimenopausal Patients with HR-positive, HER2-negative Advanced or Metastatic Breast Cancer 
for Initial Endocrine-Based Therapy  
MONALEESA-7 was conducted in 672 pre/perimenopausal patients with HR-positive, HER2-negative 
advanced or metastatic breast cancer receiving either KISQALI plus a NSAI or tamoxifen plus goserelin 
or placebo plus NSAI or tamoxifen plus goserelin. The median duration of exposure on the KISQALI 
arm was 15.2 months with 66% of patients exposed for ≥ 12 months. The safety data reported below 
are based on 495 pre/perimenopausal patients receiving KISQALI plus NSAI plus goserelin or placebo 
plus NSAI plus goserelin.   
Dose reductions due to ARs occurred in 33% of patients receiving KISQALI plus NSAI plus goserelin, 
and in 4% of patients receiving placebo plus NSAI plus goserelin. Among patients receiving KISQALI 
plus NSAI, 3% were reported to have permanently discontinued both KISQALI and NSAI and 3% were 
reported to have permanently discontinued KISQALI alone due to ARs. Among patients receiving 
placebo plus NSAI, 2% were reported to have permanently discontinued both and 0.8% were reported 
to have permanently discontinued placebo alone due to ARs. Adverse reactions leading to treatment 
discontinuation on KISQALI in patients receiving KISQALI plus NSAI (as compared to the placebo 
arm) were ALT increased (2% vs. 0.8%), AST increased (2% vs. 0.8%), drug-induced liver injury 
(1% vs. 0.4%). One patient (0.4%) died while on treatment with KISQALI plus NSAI plus goserelin 
due to the underlying malignancy. 
The most common ARs (reported at a frequency ≥ 20% on the KISQALI arm and ≥ 2% higher than 
placebo) were neutropenia, infections, leukopenia, arthralgia, nausea, and alopecia. The most common 
Grade 3/4 ARs (reported at a frequency ≥ 5%) were neutro penia, leukopenia, and abnormal liver 
function tests. See Table 10 below. 
Adverse reactions and laboratory abnormalities occurring in patients in MONALEESA-7 are listed in 
Table 10 and Table 11, respectively. 

 

Additional adverse reactions in MONALEESA-7 for patients receiving KISQALI plus NSAI included 
asthenia (12%), thrombocytopenia (9%), dry skin (8%), oropharyngeal pain (7%), dyspepsia (5%), 
lacrimation increased (4%), dry eye (4%), vitiligo (3%), hypocalcemia, (2%), blood bilirubin 
increased (1%), syncope (0.4%), and pneumonitis (0.4%).  

 

MONALEESA-3: KISQALI in Combination with Fulvestrant 
Postmenopausal Patients with HR-positive, HER2-negative Advanced or Metastatic Breast Cancer 
for Initial Endocrine-Based Therapy or After Disease Progression on Endocrine Therapy  
The safety data reported below are based on MONALEESA-3, a clinical study of 724 postmenopausal 
women receiving KISQALI plus fulvestrant or placebo plus fulvestrant. The median duration of expo-
sure to KISQALI plus fulvestrant was 15.8 months with 58% of patients exposed for ≥ 12 months.  
Dose reductions due to ARs occurred in 32% of patients receiving KISQALI plus fulvestrant and in 
3% of patients receiving placebo plus fulvestrant. Among patients receiving KISQALI plus fulvestrant, 
8% were reported to have permanently discontinued both KISQALI and fulvestrant and 9% were 
reported to have discontinued KISQALI alone due to ARs. Among patients receiving placebo plus 
fulvestrant, 4% were reported to have permanently discontinued both and 2% were reported to have 
discontinued placebo alone due to ARs. Adverse reactions leading to treatment discontinuation of 
KISQALI in patients receiving KISQALI plus fulvestrant (as compared to the placebo arm) were ALT 
increased (5% vs. 0%), AST increased (3% vs. 0.6%), and vomiting (1% vs. 0%).  
On-treatment deaths, regardless of causality, were reported in seven patients (1.4%) due to the 
underlying malignancy and six patients (1.2%) due to other causes while on treatment with KISQALI 
plus fulvestrant. Causes of death included one pulmonary embolism, one acute respiratory distress 
syndrome, one cardiac failure, one pneumonia, one hemorrhagic shock, and one ventricular arrhythmia. 
Seven patients (2.9%) died due to the underlying malignancy and 1 patient (0.4%) died due to pul-
monary embolism while on placebo plus fulvestrant.  

Table 11: Laboratory Abnormalities Occurring in ≥ 10% of Patients in MONALEESA-7

KISQALI + NSAI + goserelin  
N = 248

Placebo + NSAI + goserelin  
N = 247

All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4
Laboratory Parameters % % % % % %

HEMATOLOGY
Leukocyte  
count decreased

93 34 2 30 < 1 < 1

Neutrophil  
count decreased

92 54 9 27 2 0

Hemoglobin decreased 84 2 0 51 < 1 0
Lymphocyte  
count decreased

55 12 2 18 2 < 1

Platelet count decreased 26 < 1 0 9 0 < 1
CHEMISTRY

Alanine  
aminotransferase 
increased

33 6 0 31 1 < 1

Aspartate  
aminotransferase 
increased

37 5 0 35 1 < 1

Creatinine increased 21 2 < 1 20 < 1 < 1
Phosphorous decreased 14 2 0 11 < 1 < 1
Potassium decreased 11 < 1 < 1 14 < 1 < 1
Gamma-glutamyl  
transferase increased

42 5 2 42 8 1

Glucose serum decreased 10 < 1 0 10 < 1 0

Table 10: Adverse Reactions Occurring in ≥ 10% and ≥ 2% Higher Than Placebo Arm in MONALEESA-7 
(NSAI) (All Grades)

KISQALI + NSAI + goserelin 
N = 248

Placebo + NSAI + goserelin 
N = 247

All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4
Adverse Drug Reactions % % % % % %

Infections and Infestations
Infections1 35 2 0 24 < 1 0

Blood and Lymphatic System Disorders
Neutropenia 78 55 10 7 2 < 1
Leukopenia 29 13 < 1 3 < 1 0
Anemia 19 3 0 8 1 0

Respiratory, Thoracic and Mediastinal Disorders
Cough 15 0 0 10 0 0

Musculoskeletal and Connective Tissue Disorders
Arthralgia 33 < 1 0 29 1 0

Gastrointestinal Disorders
Nausea 31 0 0 20 0 0
Constipation 16 0 0 12 0 0
Stomatitis 10 0 0 8 < 1 0

Skin and Subcutaneous Tissue Disorders
Alopecia 21 0 0 13 0 0
Rash 17 < 1 0 9 0 0
Pruritus 10 0 0 4 0 0

General disorders and Administration-site Conditions
Pyrexia 17 < 1 0 6 0 0
Pain in extremity 10 0 0 8 1 0

Investigations
Alanine  
aminotransferase 
increased

13 5 0 9 1 0

Aspartate  
aminotransferase 
increased

13 4 0 10 1 0

Abbreviation: NSAI, non-steroidal aromatase inhibitor. 
Grading according to Common Terminology Criteria for Adverse Event (CTCAE) version 4.03. 
1Infections: urinary tract infections; respiratory tract infections; gastroenteritis; sepsis (< 1%). 
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The most common ARs (reported at a frequency ≥ 20% on the KISQALI arm and ≥ 2% higher than 
placebo) were neutropenia, infections, leukopenia, cough, nausea, diarrhea, vomiting, constipation, 
pruritus, and rash. The most common Grade 3/4 ARs (reported at a frequency ≥ 5%) were neu-
tropenia, leukopenia, infections, and abnormal liver function tests. See Table 12. 
Adverse reactions and laboratory abnormalities occurring in patients in MONALEESA-3 are listed in 
Table 12 and Table 13, respectively. 

 

Additional adverse reactions in MONALEESA-3 for patients receiving KISQALI plus fulvestrant included 
asthenia (14%), dyspepsia (10%), thrombocytopenia (9%) dry skin (8%), dysgeusia (7%), dry mouth 
(5%), vertigo (5%), dry eye (5%), lacrimation increased (4%), erythema (4%), hypocalcemia (4%), 
blood bilirubin increased (1%), syncope (1%), interstitial lung disease (0.4%), pneumonitis (0.4%), 
hypersensitivity pneumonitis (0.2%), and acute respiratory distress syndrome (0.2%). 

Table 13: Laboratory Abnormalities Occurring in ≥ 10% of Patients in MONALEESA-3 
                                                     KISQALI + fulvestrant                           Placebo + fulvestrant 
                                                                 N = 483                                                 N = 241 
                                        All Grades   Grade 3        Grade 4        All Grades  Grade 3        Grade 4 
Laboratory  
Parameters                      %                 %                 %                 %                 %                 % 

HEMATOLOGY 
Leukocyte                        95                25                < 1               26                < 1               0 
count decreased 
Neutrophil                        92                46                7                  21                < 1               0 
count decreased 
Hemoglobin decreased    60                4                  0                  35                3                  0 
Lymphocyte                     69                14                1                  35                4                  < 1 
count decreased 
Platelet                             33                < 1               1                  11                0                  0 
count decreased 

CHEMISTRY 
Creatinine increased         65                < 1               < 1               33                < 1               0 
Gamma-glutamyl              52                6                  1                  49                8                  2 
transferase increased 
Aspartate                          49                5                  2                  43                3                  0 
aminotransferase  
increased 
Alanine                             44                8                  3                  37                2                  0 
aminotransferase  
increased 
Glucose serum                 23                0                  0                  18                0                  0 
decreased 
Phosphorous decreased  18                5                  0                  8                  < 1               0 
Albumin decreased          12                0                  0                  8                  0                  0 

COMPLEEMENT-1: KISQALI in Combination with Letrozole and Goserelin or Leuprolide 
Men with HR-positive, HER2-negative Advanced Breast Cancer for Initial Endocrine-Based Therapy 
The safety of KISQALI in combination with letrozole was evaluated in men (n=39) in an open-label, 
multicenter clinical study for the treatment of adult patients with HR-positive, HER2-negative, advanced 

breast cancer who received no prior hormonal therapy for advanced disease (COMPLEEMENT-1) 
[see Clinical Studies (14) in the full prescribing information]. 
The median duration of exposure to KISQALI was 20.8 months (range: 0.5 to 30.6 months). 
Other adverse reactions occurring in men treated with KISQALI plus letrozole and goserelin or  
leuprolide were similar to those occurring in women treated with KISQALI plus endocrine therapy. 
6.2 Postmarketing Experience  
The following adverse events have been reported during post-approval use of KISQALI. Because 
these events are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure.  
Respiratory disorders : Interstitial lung disease/pneumonitis 
Skin and Subcutaneous Tissue Disorders: Stevens-Johnson Syndrome (SJS), Toxic epidermal 
necrolysis (TEN), Drug-induced hypersensitivity syndrome (DiHS)/Drug reaction with eosinophilia 
and systemic symptoms (DRESS) 

  7  DRUG INTERACTIONS 
7.1 Drugs That May Increase Ribociclib Plasma Concentrations 
CYP3A4 Inhibitors  
Coadministration of a strong CYP3A4 inhibitor (ritonavir) increased ribociclib exposure in healthy 
subjects by 3.2-fold [see Clinical Pharmacology (12.3) in the full prescribing information]. Avoid 
concomitant use of strong CYP3A inhibitors (e.g., boceprevir, clarithromycin, conivaptan, grapefruit 
juice, indin avir, itraconazole, ketoconazole, lopinavir/ritonavir, nefazodone, nelfinavir, posaconazole, 
ritonavir, saquinavir, and voriconazole) and consider alternative concomitant medications with less 
potential for CYP3A inhibition. 
If coadministration of KISQALI with a strong CYP3A inhibitor cannot be avoided, reduce the dose of 
KISQALI to 400 mg once daily [see Dosage and Administration (2.2) in the full prescribing information]. 
Instruct patients to avoid grapefruit or grapefruit juice, which are known to inhibit cytochrome 
CYP3A enzymes and may increase the exposure to ribociclib [see Patient Counseling Information (17) 
in the full prescribing information]. 
7.2 Drugs That May Decrease Ribociclib Plasma Concentrations 
CYP3A4 Inducers  
Coadministration of a strong CYP3A4 inducer (rifampin) decreased the plasma exposure of 
ribociclib in healthy subjects by 89% [see Clinical Pharmacology (12.3) in the full prescribing infor-
mation]. Avoid concomitant use of strong CYP3A inducers and consider an alternate concomitant 
medication with no or minimal potential to induce CYP3A (e.g., phenytoin, rifampin, carbamazepine, 
and St John’s wort (Hypericum perforatum)).  
7.3 Effect of KISQALI on Other Drugs 
CYP3A Substrates with Narrow Therapeutic Index 
Coadministration of midazolam (a sensitive CYP3A4 substrate) with multiple doses of KISQALI  
(400 mg) increased the midazolam exposure by 3.8-fold in healthy subjects, compared with admin-
istration of midazolam alone [see Clinical Pharmacology (12.3) in the full prescribing information]. 
KISQALI given at the clinically relevant dose of 600 mg is predicted to increase the midazo lam AUC 
by 5.2-fold. Therefore, caution is recommended when KISQALI is administered with CYP3A substrates 
with a narrow therapeutic index. The dose of a sensitive CYP3A substrate with a narrow therapeutic 
index, including but not limited to alfentanil, cyclosporine, dihydroergot amine, ergotamine, everolimus, 
fentanyl, pimozide, quinidine, sirolimus and tacrolimus, may need to be reduced as ribociclib can 
increase their exposure. 
7.4 Drugs That Prolong the QT Interval  
Avoid coadministration of KISQALI with medicinal products with a known potential to prolong QT, 
such as antiarrhythmic medicines (including, but not limited to amiodarone, disopyramide, procain -
amide, quinidine, and sotalol), and other drugs that are known to prolong the QT interval (including, 
but not limited to, chloroquine, halofantrine, clarithro mycin, haloperidol, methadone, moxifloxacin, 
bepridil, pimozide, and ondansetron) [see Warnings and Precautions (5.3) and Clinical Pharmacology 
(12.2) in the full prescribing information]. 

  8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
Based on findings from animal studies and the mechanism of action, KISQALI can cause fetal harm 
when administered to a pregnant woman [see Clinical Pharmacology (12.1) in the full prescribing 
information].  
There are no available human data informing the drug-associated risk. In animal reproduction 
studies, administration of ribociclib to pregnant animals during organogenesis resulted in increased 
incidences of post implantation loss and reduced fetal weights in rats and increased incidences of 
fetal abnormalities in rabbits at exposures 0.6 or 1.5 times the exposure in humans, respectively, at 
the highest recommended dose of 600 mg/day based on AUC (see Data). Advise pregnant women 
of the potential risk to a fetus. 
The background risk of major birth defects and miscarriage for the indicated population is unknown. 
However, the background risk of major birth defects is 2%-4% and of miscarriage is 15%-20% of 
clinically recognized pregnancies in the U.S. general population. 
Data  
Animal Data 
In embryo-fetal development studies in rats and rabbits, pregnant animals received oral doses of 
ribociclib up to 1000 mg/kg/day and 60 mg/kg/day, respectively, during the period of organogenesis.  
In rats, 300 mg/kg/day resulted in reduced maternal body weight gain and reduced fetal weights 
accompanied by skeletal changes related to the lower fetal weights. There were no significant effects 
on embryo-fetal viability or fetal morphology at 50 or 300 mg/kg/day.  
In rabbits at doses ≥ 30 mg/kg/day, there were adverse effects on embryo-fetal development, includ-
ing increased incidences of fetal abnormalities (malformations and external, visceral and skeletal 
variants) and fetal growth (lower fetal weights). These findings included reduced/small lung lobes, 
additional vessel on the descending aorta, additional vessel on the aortic arch, small eyes, diaphragm -
atic hernia, absent accessory lobe or (partly) fused lung lobes, reduced/small accessory lung lobe, 
extra/rudimentary 13th ribs, misshapen hyoid bone, bent hyoid bone alae, and reduced number of 
phalanges in the pollex. There was no evidence of increased incidence of embryo-fetal mortality. 
There was no maternal toxicity observed at 30 mg/kg/day. 
At 300 mg/kg/day in rats and 30 mg/kg/day in rabbits, the maternal systemic exposures (AUC) were 
approximately 0.6 and 1.5 times, respectively, the exposure in patients at the highest recommended 
dose of 600 mg/day. 
8.2 Lactation 
Risk Summary 
It is not known if ribociclib is present in human milk. There are no data on the effects of ribociclib 
on the breastfed infant or on milk production. Ribociclib and its metabolites readily passed into the 
milk of lactating rats. Because of the potential for serious adverse reactions in breastfed infants from 

Table 12: Adverse Reactions Occurring in ≥ 10% and ≥ 2% Higher Than Placebo Arm in MONALEESA-3 
(All Grades) 

Adverse Drug Reactions

KISQALI + fulvestrant 
N = 483

Placebo + fulvestrant 
N = 241

All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4
% % % % % %

Infections and Infestations
Infections1 42 5 0 30 2 0

Blood and Lymphatic System Disorders
Neutropenia 69 46 7 2 0 0
Leukopenia 27 12 < 1 < 1 0 0
Anemia 17 3 0 5 2 0

Metabolism and Nutrition Disorders
Decreased appetite 16 < 1 0 13 0 0

Nervous System Disorders
Dizziness 13 < 1 0 8 0 0

Respiratory, Thoracic and Mediastinal Disorders
Cough 22 0 0 15 0 0
Dyspnea 15 1 < 1 12 2 0

Gastrointestinal Disorders
Nausea 45 1 0 28 < 1 0
Diarrhea 29 < 1 0 20 < 1 0
Vomiting 27 1 0 13 0 0
Constipation 25 < 1 0 12 0 0
Abdominal pain 17 1 0 13 < 1 0

Skin and Subcutaneous Tissue Disorders
Alopecia 19 0 0 5 0 0
Pruritus 20 < 1 0 7 0 0
Rash 23 < 1 0 7 0 0

General Disorders and Administration-site Conditions
Edema  
peripheral

15 0 0 7 0 0

Pyrexia 11 < 1 0 7 0 0
Investigations

Alanine  
aminotransferase 
increased

15 7 2 5 < 1 0

Aspartate  
aminotransferase 
increased

13 5 1 5 < 1 0

Grading according to Common Terminology Criteria for Adverse Event (CTCAE) version 4.03. 
1Infections: urinary tract infections; respiratory tract infections; gastroenteritis; sepsis (< 1%).

KISQALI, advise lactating women not to breastfeed while taking KISQALI and for at least 3 weeks 
after the last dose. 
Data  
In lactating rats administered a single dose of 50 mg/kg, exposure to ribociclib was 3.56-fold higher 
in milk compared to maternal plasma. 
8.3 Females and Males of Reproductive Potential  
Based on animal studies and mechanism of action, KISQALI can cause fetal harm when administered 
to a pregnant woman [see Use in Specific Populations (8.1)]. 
Pregnancy Testing 
Verify pregnancy status in females of reproductive potential prior to starting treatment with KISQALI. 
Contraception  
Females 
Advise females of reproductive potential to use effective contraception (methods that result in less 
than 1% pregnancy rates) during treatment with KISQALI and for at least 3 weeks after the last dose. 
Infertility  
Males 
Based on animal studies, KISQALI may impair fertility in males of reproductive potential [see Non-
clinical Toxicology (13.1) in the full prescribing information]. 
8.4 Pediatric Use 
The safety and efficacy of KISQALI in pediatric patients has not been established. 
8.5 Geriatric Use  
Of 334 patients who received KISQALI in MONALEESA-2, 150 patients (45%) were ≥ 65 years of 
age and 35 patients (11%) were ≥ 75 years of age. Of 484 patients who received KISQALI in  
MONALEESA-3, 226 patients (47%) were ≥ 65 years of age and 65 patients (14%) were ≥ 75 years 
of age. No overall differences in safety or effectiveness of KISQALI were observed between these 
patients and younger patients.  

8.6 Hepatic Impairment  
No dose adjustment is necessary in patients with mild hepatic impairment (Child-Pugh class A).  
A reduced starting dose of 400 mg is recommended in patients with moderate (Child-Pugh class B) 
and severe hepatic impairment (Child-Pugh class C) [see Dosage and Administration (2.2) in the full 
prescribing information]. Based on a pharmacokinetic trial in patients with hepatic impairment, mild 
hepatic impairment had no effect on the exposure of ribociclib. The mean exposure for ribociclib was 
increased less than 2-fold in patients with moderate (geometric mean ratio [GMR]: 1.44 for Cmax; 
1.28 for AUCinf) and severe (GMR: 1.32 for Cmax; 1.29 for AUCinf) hepatic impairment [see Clinical 
Pharmacology (12.3) in the full prescribing information].  
8.7 Renal Impairment 
Based on a population pharmacokinetic analysis, no dose adjustment is necessary in patients with 
mild (60 mL/min/1.73 m2 ≤ estimated glomerular filtration rate (eGFR) < 90 mL/min/1.73 m2) or 
moderate (30 mL/min/1.73 m2 ≤ eGFR < 60 mL/min/1.73 m2) renal impairment. Based on a renal 
impairment study in healthy subjects and non-cancer subjects with severe renal impairment (eGFR 
15 to < 30 mL/min/1.73 m2), a starting dose of 200 mg is recommended. KISQALI has not been 
studied in breast cancer patients with severe renal impairment [see Dosage and Administration (2.2) 
and Clinical Pharmacology (12.3) in the full prescribing information].  

10  OVERDOSAGE 
There is limited experience with reported cases of overdose with KISQALI in humans. General 
symptomatic and supportive measures should be initiated in all cases of overdose where necessary.  
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The most common ARs (reported at a frequency ≥ 20% on the KISQALI arm and ≥ 2% higher than 
placebo) were neutropenia, infections, leukopenia, cough, nausea, diarrhea, vomiting, constipation, 
pruritus, and rash. The most common Grade 3/4 ARs (reported at a frequency ≥ 5%) were neu-
tropenia, leukopenia, infections, and abnormal liver function tests. See Table 12. 
Adverse reactions and laboratory abnormalities occurring in patients in MONALEESA-3 are listed in 
Table 12 and Table 13, respectively. 

 

Additional adverse reactions in MONALEESA-3 for patients receiving KISQALI plus fulvestrant included 
asthenia (14%), dyspepsia (10%), thrombocytopenia (9%) dry skin (8%), dysgeusia (7%), dry mouth 
(5%), vertigo (5%), dry eye (5%), lacrimation increased (4%), erythema (4%), hypocalcemia (4%), 
blood bilirubin increased (1%), syncope (1%), interstitial lung disease (0.4%), pneumonitis (0.4%), 
hypersensitivity pneumonitis (0.2%), and acute respiratory distress syndrome (0.2%). 

Table 13: Laboratory Abnormalities Occurring in ≥ 10% of Patients in MONALEESA-3 
                                                     KISQALI + fulvestrant                           Placebo + fulvestrant 
                                                                 N = 483                                                 N = 241 
                                        All Grades   Grade 3        Grade 4        All Grades  Grade 3        Grade 4 
Laboratory  
Parameters                      %                 %                 %                 %                 %                 % 

HEMATOLOGY 
Leukocyte                        95                25                < 1               26                < 1               0 
count decreased 
Neutrophil                        92                46                7                  21                < 1               0 
count decreased 
Hemoglobin decreased    60                4                  0                  35                3                  0 
Lymphocyte                     69                14                1                  35                4                  < 1 
count decreased 
Platelet                             33                < 1               1                  11                0                  0 
count decreased 

CHEMISTRY 
Creatinine increased         65                < 1               < 1               33                < 1               0 
Gamma-glutamyl              52                6                  1                  49                8                  2 
transferase increased 
Aspartate                          49                5                  2                  43                3                  0 
aminotransferase  
increased 
Alanine                             44                8                  3                  37                2                  0 
aminotransferase  
increased 
Glucose serum                 23                0                  0                  18                0                  0 
decreased 
Phosphorous decreased  18                5                  0                  8                  < 1               0 
Albumin decreased          12                0                  0                  8                  0                  0 

COMPLEEMENT-1: KISQALI in Combination with Letrozole and Goserelin or Leuprolide 
Men with HR-positive, HER2-negative Advanced Breast Cancer for Initial Endocrine-Based Therapy 
The safety of KISQALI in combination with letrozole was evaluated in men (n=39) in an open-label, 
multicenter clinical study for the treatment of adult patients with HR-positive, HER2-negative, advanced 

breast cancer who received no prior hormonal therapy for advanced disease (COMPLEEMENT-1) 
[see Clinical Studies (14) in the full prescribing information]. 
The median duration of exposure to KISQALI was 20.8 months (range: 0.5 to 30.6 months). 
Other adverse reactions occurring in men treated with KISQALI plus letrozole and goserelin or  
leuprolide were similar to those occurring in women treated with KISQALI plus endocrine therapy. 
6.2 Postmarketing Experience  
The following adverse events have been reported during post-approval use of KISQALI. Because 
these events are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure.  
Respiratory disorders : Interstitial lung disease/pneumonitis 
Skin and Subcutaneous Tissue Disorders: Stevens-Johnson Syndrome (SJS), Toxic epidermal 
necrolysis (TEN), Drug-induced hypersensitivity syndrome (DiHS)/Drug reaction with eosinophilia 
and systemic symptoms (DRESS) 

  7  DRUG INTERACTIONS 
7.1 Drugs That May Increase Ribociclib Plasma Concentrations 
CYP3A4 Inhibitors  
Coadministration of a strong CYP3A4 inhibitor (ritonavir) increased ribociclib exposure in healthy 
subjects by 3.2-fold [see Clinical Pharmacology (12.3) in the full prescribing information]. Avoid 
concomitant use of strong CYP3A inhibitors (e.g., boceprevir, clarithromycin, conivaptan, grapefruit 
juice, indin avir, itraconazole, ketoconazole, lopinavir/ritonavir, nefazodone, nelfinavir, posaconazole, 
ritonavir, saquinavir, and voriconazole) and consider alternative concomitant medications with less 
potential for CYP3A inhibition. 
If coadministration of KISQALI with a strong CYP3A inhibitor cannot be avoided, reduce the dose of 
KISQALI to 400 mg once daily [see Dosage and Administration (2.2) in the full prescribing information]. 
Instruct patients to avoid grapefruit or grapefruit juice, which are known to inhibit cytochrome 
CYP3A enzymes and may increase the exposure to ribociclib [see Patient Counseling Information (17) 
in the full prescribing information]. 
7.2 Drugs That May Decrease Ribociclib Plasma Concentrations 
CYP3A4 Inducers  
Coadministration of a strong CYP3A4 inducer (rifampin) decreased the plasma exposure of 
ribociclib in healthy subjects by 89% [see Clinical Pharmacology (12.3) in the full prescribing infor-
mation]. Avoid concomitant use of strong CYP3A inducers and consider an alternate concomitant 
medication with no or minimal potential to induce CYP3A (e.g., phenytoin, rifampin, carbamazepine, 
and St John’s wort (Hypericum perforatum)).  
7.3 Effect of KISQALI on Other Drugs 
CYP3A Substrates with Narrow Therapeutic Index 
Coadministration of midazolam (a sensitive CYP3A4 substrate) with multiple doses of KISQALI  
(400 mg) increased the midazolam exposure by 3.8-fold in healthy subjects, compared with admin-
istration of midazolam alone [see Clinical Pharmacology (12.3) in the full prescribing information]. 
KISQALI given at the clinically relevant dose of 600 mg is predicted to increase the midazo lam AUC 
by 5.2-fold. Therefore, caution is recommended when KISQALI is administered with CYP3A substrates 
with a narrow therapeutic index. The dose of a sensitive CYP3A substrate with a narrow therapeutic 
index, including but not limited to alfentanil, cyclosporine, dihydroergot amine, ergotamine, everolimus, 
fentanyl, pimozide, quinidine, sirolimus and tacrolimus, may need to be reduced as ribociclib can 
increase their exposure. 
7.4 Drugs That Prolong the QT Interval  
Avoid coadministration of KISQALI with medicinal products with a known potential to prolong QT, 
such as antiarrhythmic medicines (including, but not limited to amiodarone, disopyramide, procain -
amide, quinidine, and sotalol), and other drugs that are known to prolong the QT interval (including, 
but not limited to, chloroquine, halofantrine, clarithro mycin, haloperidol, methadone, moxifloxacin, 
bepridil, pimozide, and ondansetron) [see Warnings and Precautions (5.3) and Clinical Pharmacology 
(12.2) in the full prescribing information]. 

  8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
Based on findings from animal studies and the mechanism of action, KISQALI can cause fetal harm 
when administered to a pregnant woman [see Clinical Pharmacology (12.1) in the full prescribing 
information].  
There are no available human data informing the drug-associated risk. In animal reproduction 
studies, administration of ribociclib to pregnant animals during organogenesis resulted in increased 
incidences of post implantation loss and reduced fetal weights in rats and increased incidences of 
fetal abnormalities in rabbits at exposures 0.6 or 1.5 times the exposure in humans, respectively, at 
the highest recommended dose of 600 mg/day based on AUC (see Data). Advise pregnant women 
of the potential risk to a fetus. 
The background risk of major birth defects and miscarriage for the indicated population is unknown. 
However, the background risk of major birth defects is 2%-4% and of miscarriage is 15%-20% of 
clinically recognized pregnancies in the U.S. general population. 
Data  
Animal Data 
In embryo-fetal development studies in rats and rabbits, pregnant animals received oral doses of 
ribociclib up to 1000 mg/kg/day and 60 mg/kg/day, respectively, during the period of organogenesis.  
In rats, 300 mg/kg/day resulted in reduced maternal body weight gain and reduced fetal weights 
accompanied by skeletal changes related to the lower fetal weights. There were no significant effects 
on embryo-fetal viability or fetal morphology at 50 or 300 mg/kg/day.  
In rabbits at doses ≥ 30 mg/kg/day, there were adverse effects on embryo-fetal development, includ-
ing increased incidences of fetal abnormalities (malformations and external, visceral and skeletal 
variants) and fetal growth (lower fetal weights). These findings included reduced/small lung lobes, 
additional vessel on the descending aorta, additional vessel on the aortic arch, small eyes, diaphragm -
atic hernia, absent accessory lobe or (partly) fused lung lobes, reduced/small accessory lung lobe, 
extra/rudimentary 13th ribs, misshapen hyoid bone, bent hyoid bone alae, and reduced number of 
phalanges in the pollex. There was no evidence of increased incidence of embryo-fetal mortality. 
There was no maternal toxicity observed at 30 mg/kg/day. 
At 300 mg/kg/day in rats and 30 mg/kg/day in rabbits, the maternal systemic exposures (AUC) were 
approximately 0.6 and 1.5 times, respectively, the exposure in patients at the highest recommended 
dose of 600 mg/day. 
8.2 Lactation 
Risk Summary 
It is not known if ribociclib is present in human milk. There are no data on the effects of ribociclib 
on the breastfed infant or on milk production. Ribociclib and its metabolites readily passed into the 
milk of lactating rats. Because of the potential for serious adverse reactions in breastfed infants from 

Table 12: Adverse Reactions Occurring in ≥ 10% and ≥ 2% Higher Than Placebo Arm in MONALEESA-3 
(All Grades) 

Adverse Drug Reactions

KISQALI + fulvestrant 
N = 483

Placebo + fulvestrant 
N = 241

All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4
% % % % % %

Infections and Infestations
Infections1 42 5 0 30 2 0

Blood and Lymphatic System Disorders
Neutropenia 69 46 7 2 0 0
Leukopenia 27 12 < 1 < 1 0 0
Anemia 17 3 0 5 2 0

Metabolism and Nutrition Disorders
Decreased appetite 16 < 1 0 13 0 0

Nervous System Disorders
Dizziness 13 < 1 0 8 0 0

Respiratory, Thoracic and Mediastinal Disorders
Cough 22 0 0 15 0 0
Dyspnea 15 1 < 1 12 2 0

Gastrointestinal Disorders
Nausea 45 1 0 28 < 1 0
Diarrhea 29 < 1 0 20 < 1 0
Vomiting 27 1 0 13 0 0
Constipation 25 < 1 0 12 0 0
Abdominal pain 17 1 0 13 < 1 0

Skin and Subcutaneous Tissue Disorders
Alopecia 19 0 0 5 0 0
Pruritus 20 < 1 0 7 0 0
Rash 23 < 1 0 7 0 0

General Disorders and Administration-site Conditions
Edema  
peripheral

15 0 0 7 0 0

Pyrexia 11 < 1 0 7 0 0
Investigations

Alanine  
aminotransferase 
increased

15 7 2 5 < 1 0

Aspartate  
aminotransferase 
increased

13 5 1 5 < 1 0

Grading according to Common Terminology Criteria for Adverse Event (CTCAE) version 4.03. 
1Infections: urinary tract infections; respiratory tract infections; gastroenteritis; sepsis (< 1%).

KISQALI, advise lactating women not to breastfeed while taking KISQALI and for at least 3 weeks 
after the last dose. 
Data  
In lactating rats administered a single dose of 50 mg/kg, exposure to ribociclib was 3.56-fold higher 
in milk compared to maternal plasma. 
8.3 Females and Males of Reproductive Potential  
Based on animal studies and mechanism of action, KISQALI can cause fetal harm when administered 
to a pregnant woman [see Use in Specific Populations (8.1)]. 
Pregnancy Testing 
Verify pregnancy status in females of reproductive potential prior to starting treatment with KISQALI. 
Contraception  
Females 
Advise females of reproductive potential to use effective contraception (methods that result in less 
than 1% pregnancy rates) during treatment with KISQALI and for at least 3 weeks after the last dose. 
Infertility  
Males 
Based on animal studies, KISQALI may impair fertility in males of reproductive potential [see Non-
clinical Toxicology (13.1) in the full prescribing information]. 
8.4 Pediatric Use 
The safety and efficacy of KISQALI in pediatric patients has not been established. 
8.5 Geriatric Use  
Of 334 patients who received KISQALI in MONALEESA-2, 150 patients (45%) were ≥ 65 years of 
age and 35 patients (11%) were ≥ 75 years of age. Of 484 patients who received KISQALI in  
MONALEESA-3, 226 patients (47%) were ≥ 65 years of age and 65 patients (14%) were ≥ 75 years 
of age. No overall differences in safety or effectiveness of KISQALI were observed between these 
patients and younger patients.  

8.6 Hepatic Impairment  
No dose adjustment is necessary in patients with mild hepatic impairment (Child-Pugh class A).  
A reduced starting dose of 400 mg is recommended in patients with moderate (Child-Pugh class B) 
and severe hepatic impairment (Child-Pugh class C) [see Dosage and Administration (2.2) in the full 
prescribing information]. Based on a pharmacokinetic trial in patients with hepatic impairment, mild 
hepatic impairment had no effect on the exposure of ribociclib. The mean exposure for ribociclib was 
increased less than 2-fold in patients with moderate (geometric mean ratio [GMR]: 1.44 for Cmax; 
1.28 for AUCinf) and severe (GMR: 1.32 for Cmax; 1.29 for AUCinf) hepatic impairment [see Clinical 
Pharmacology (12.3) in the full prescribing information].  
8.7 Renal Impairment 
Based on a population pharmacokinetic analysis, no dose adjustment is necessary in patients with 
mild (60 mL/min/1.73 m2 ≤ estimated glomerular filtration rate (eGFR) < 90 mL/min/1.73 m2) or 
moderate (30 mL/min/1.73 m2 ≤ eGFR < 60 mL/min/1.73 m2) renal impairment. Based on a renal 
impairment study in healthy subjects and non-cancer subjects with severe renal impairment (eGFR 
15 to < 30 mL/min/1.73 m2), a starting dose of 200 mg is recommended. KISQALI has not been 
studied in breast cancer patients with severe renal impairment [see Dosage and Administration (2.2) 
and Clinical Pharmacology (12.3) in the full prescribing information].  

10  OVERDOSAGE 
There is limited experience with reported cases of overdose with KISQALI in humans. General 
symptomatic and supportive measures should be initiated in all cases of overdose where necessary.  
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2022 SOCIETY OF GYNECOLOGIC  
ONCOLOGY ANNUAL MEETING  
ON WOMEN’S CANCERS

 March 18-21,  2022

Mirvetuximab Soravtansine Elicits Encouraging ORR  
in FRα-High, Platinum-Resistant Ovarian Cancer
by KRISTI ROSA

MIRVETUXIMAB SORAVTANSINE 
PRODUCED clinically meaningful antitumor 
activity with acceptable safety and tolerabil-
ity in patients with platinum-resistant ovarian 
cancer and high folate receptor α (FRα) expres-
sion, according to data from the phase 3 SORAYA 
trial (NCT04296890) presented during the 2022 
Society of Gynecologic Oncology Annual Meeting 
on Women’s Cancers.1

At a data cutoff of November 16, 2021, the 
antibody-drug conjugate (ADC) elicited an inves-
tigator-assessed objective response rate (ORR) 
of 32.4% (95% CI, 23.6%-42.2%) in the overall 
efficacy patient population (n = 105). 
Among the 34 responders, 5 patients 
achieved a complete response, and 
29 patients experienced a partial 
response. Further, 45.7% of patients 
achieved stable disease, and 19.0% had 
disease progression (TABLE).1

The median investigator-assessed 
duration of response (DOR) was 6.9 
months (95% CI, 5.6-8.1) with the agent. 
Moreover, the median progression-free 
survival (PFS) with mirvetuximab soravtansine 
was 4.3 months (95% CI, 3.7-5.1).1

“These results position mirvetuximab sora-
vtansine to become a practice-changing, 
biomarker-driven, standard-of-care treat-
ment option for patients with FRα-positive, 
platinum-resistant ovarian cancer,” Ursula 

A. Matulonis, MD, said in a presentation on 
the data. Matulonis is chief of the Division 
of Gynecologic Oncology, Brock-Wilson 
Family Chair, and a physician at Dana-
Farber Cancer Institute, as well as a professor 
of medicine at Harvard Medical School in 
Boston, Massachusetts.

In March 2022, ImmunoGen Inc, the devel-
oper of mirvetuximab soravtansine, submitted a 
biologics license application under the acceler-
ated approval pathway to the FDA based on data 
from the trial.2

Patients with platinum-resistant ovarian 
cancer have limited therapeutic options 
available to them. Treatment is largely 
comprised of single-agent chemother-
apy, which is known to have limited 
efficacy, with ORRs ranging from 
4% to 13%, and substantial toxicity, 
Matulonis said. No biomarker-driven 
approaches have been indicated for 
this population.1

Mirvetuximab soravtansine is 
comprised of an FRα-binding anti-

body, a cleavable linker, and the maytansinoid 
payload DM4. Investigators established the ratio-
nale for the SORAYA trial based on findings 
from a pooled analysis of the ADC in other stud-
ies, which showed that the agent elicited an 
ORR of 31.4%, a median DOR of 7.8 months, and 
a median PFS of 4.4 months in 70 patients with 

FRα-high, platinum-resistant ovarian cancer 
who previously received 1 to 3 therapies, which 
included bevacizumab (Avastin). Therefore, 
the global, single-arm, phase 3 SORAYA 
trial enrolled patients with platinum-resis-
tant ovarian cancer who were treated with 1 to 
3 prior regimens and experienced recurrence 
within 6 months after the last platinum dose 
they had received.1

SORAYA STUDY DESIGN
To be eligible for enrollment, patients needed 
to have high-grade serous histology and to 
have received prior bevacizumab. Tumors must 
demonstrate FRα-high membrane staining via 
immunohistochemistry PS2-positive scoring, 
defined as at least 75% of cells staining posi-
tive with at least 2+ staining intensity. Notably, 
patients were allowed to have received a prior 
PARP inhibitor; however, those with primary 
platinum-refractory disease were excluded.

Study participants were administered intra-
venous mirvetuximab soravtansine at a dose of 
6 mg/kg given once every 3 weeks. The primary 
end point of the trial was confirmed ORR per 
investigator assessment and ORR by blinded 
independent central review (BICR) for the sensi-
tivity analysis. A key secondary end point of 
the trial was DOR.

The median age of study participants was 
62 years (range, 35-85). Eighty percent of 

Ursula A. 
Matulonis, MD



Conference Highlights

Vol. 23 | No. 11 | JUNE 2022   45

S G O

patients had a primary cancer diagnosis of 
epithelial ovarian cancer, 11% had primary peri-
toneal cancer, and 8% had fallopian tube cancer. 
Most patients (59%) had stage III disease, 38% 
had stage IV disease, and 2% had stage I to stage 
II disease. Twenty percent of patients had tumors 
that harbored a BRCA mutation.1

Moreover, 51% of patients had received 3 prior 
systemic therapies, 39% received 2 prior lines, 
and 9% received 1 prior line of treatment. All 
patients received prior bevacizumab, and 48% 
of patients previously received a PARP inhib-
itor. Sixty percent of patients had a primary 
platinum-free interval ranging from 3 months 
to 12 months, and 40% had an interval of longer 
than 12 months. Platinum-free intervals ranging 
from 3 months to 6 months were reported in 60% 
of patients; 37% of patients had a platinum-free 
interval ranging from 0 months to 3 months.

SUBGROUP ANALYSIS AND  
SAFETY DATA 
Among the subset of patients who previously 
received 1 to 2 lines of treatment (n = 51), the 
ADC induced an ORR of 35.3% (95% CI, 22.4%-
49.9%), and the median DOR was 5.9 months  
(n = 18; 95% CI, 4.2-8.1). In those who received  
3 prior lines of treatment (n = 53), mirvetuximab 
soravtansine elicited an ORR of 30.2% (95% CI, 
18.3%-44.3%), with a median DOR of 7.0 months 
(n = 16; 95% CI, 3.5-not reached [NR]).1

Among those who previously received a 
PARP inhibitor (n = 50), the ORR achieved with 
the ADC was 38.0% (95% CI, 24.7%-52.8%) and 
the median DOR was 5.7 months (n = 19; 95% 
CI, 3.5-8.1). In those who were not previously 
exposed to a PARP inhibitor (n = 51), mirvetux-
imab soravtansine produced an ORR of 27.5% 
(95% CI, 15.9%-41.7%), with a median DOR of 
5.9 months (n = 14; 95% CI, 3.0-NR). Additional 

data showed that the BICR-assessed ORR was 
31.6% (95% CI, 22.4%-41.9%) among 95 patients, 
which included a complete response rate of 5.3% 
and a partial response rate of 26.3%. Moreover, 
55.8% of patients achieved stable disease, and 
8.4% experienced disease progression. The BICR-
assessed median DOR was 11.7 months (95% CI, 
5.0-NR), and the BICR-assessed median PFS was 
5.5 months (95% CI, 3.8-6.9).

Regarding safety, all-grade toxicities were 
experienced by 86% of patients; these effects 
were grade 3 in 27% of patients and grade 4 
in 1% of patients. Most adverse effects (AEs) 
were low-grade reversible ocular and gastro-
intestinal events. Serious grade 3 or higher 
treatment-related AEs (TRAEs) were experienced 
by 8% of patients.1

Specifically, the most common grade 3 effects 
experienced by those who received mirvetux-
imab soravtansine included keratopathy (8%), 
blurred vision (6%), dry eye (2%), diarrhea (2%), 
fatigue (1%), asthenia (1%), decreased appetite 
(1%), and neutropenia (1%). One patient experi-
enced grade 4 keratopathy.

Thirty-two percent of patients experienced 
TRAEs that resulted in dose delays, and 19% had 
TRAEs that required dose reductions. A total of 
7 patients discontinued treatment with the ADC 
because of toxicity. One death occurred on the 
trial and was determined to potentially be asso-
ciated with the study treatment; this patient 
experienced respiratory failure, and an autopsy 
did not reveal any evidence of drug reaction. 
Lung metastases were observed.

Keratopathy and blurred vision were flagged 
as unique events specific to mirvetuximab sora-
vtansine, with 47% of patients experiencing 
these events. Patients were provided with proac-
tive supportive care, which included lubricating 
artificial tears and corticosteroid eye drops. The 

median time to onset was cycle 2, which equated 
to approximately 1.5 months.

These effects were noted to be manageable 
with dose modifications, if needed. Twenty-two 
percent of 106 patients had a dose delay and/
or reduction. At the time of data cutoff, less 
than 80% of patients had grade 2 or 3 effects 
resolve to grade 0 or 1. Nine patients were still 
receiving the ADC or were being followed up 
for resolution.

Notably, less than 1% of patients had to discon-
tinue treatment because of ocular toxicities. One 
patient discontinued treatment because they 
experienced grade 4 keratopathy; however, this 
effect resolved within 15 days.

“The safety and tolerability profile of 
mirvetuximab soravtansine in SORAYA is 
consistent with what [has been] observed in 
previous studies,” Matulonis concluded. ■
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TABLE.  Pr imary and Subgroup Analysis  of  SORAYA 1

Intention-to-treat population

Outcome Mirvetuximab soravtansine (n = 105)

ORR (95% CI) 32.4% (23.6%-42.2%)

    CR 4.8%

    PR 27.6%

Median DOR, months (95% CI) 6.9 (5.6-8.1)

Lines of prior therapy

Outcome 1-2 (n = 51) ≥ 3 (n = 53)

ORR (95% CI) 35.3% (22.4%-49.9%) 30.2% (18.3%-44.3%)

Median DOR, months (95% CI) 5.9 (4.2-8.17.0) 7.0 (3.5-NR)

Prior PARP inhibitor

Outcome Yes (n = 50) No (n = 51)

ORR (95% CI) 38.0% (24.7%-52.8%) 27.5% (15.9%-41.7%)

Median DOR, months (95% CI) 5.7 (3.5-8.1) 5.9 (3.0-NR)
CR, complete response; DOR, duration of response; ORR, objective response rate; NR, not reached; PR, partial response.
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Olaparib Shows Comparable OS to Chemotherapy in BRCA+, 
Platinum-Sensitive, Relapsed Ovarian Cancer
by CHRIS RYAN

TREATMENT WITH SINGLE-AGENT 
olaparib (Lynparza) generated similar overall 
survival (OS) benefit compared with nonplat-
inum chemotherapy in heavily pretreated 
patients with platinum-sensitive, relapsed ovar-
ian cancer with BRCA mutations, according to 
the final analysis of the phase 3 SOLO3 trial 
(NCT02282020) presented at the 2022 Society 
of Gynecologic Oncology Annual Meeting on 
Women’s Cancers.1

At a median follow-up of 48.9 months in 
patients who received olaparib monotherapy, 
the median OS was 34.9 months. At 
a median follow-up of 25.4 months, 
patients who received chemotherapy 
had a median OS of 32.9 months (HR, 
1.07; 95% CI, 0.76-1.49; P = .714).

“Twenty-five percent of [patients 
who received] chemotherapy vs 11% of 
[patients who received] olaparib with-
drew from the study prior to death,” 
Richard T. Penson, MD, MRCP, clin-
ical director of medical gynecologic 
oncology at Massachusetts General Hospital 
and associate professor of medicine at Harvard 
Medical School in Boston, said during a presen-
tation of the data. “The survival status of 
some of these patients is unknown, which may 
contribute to the lower instance of death in the 
chemotherapy group.”

In 2014, olaparib received an FDA 
approval for the treatment of patients with 
deleterious or suspected deleterious germ-
line BRCA-mutated advanced ovarian cancer 
who have received at least 3 prior lines of 
chemotherapy.2 The SOLO3 trial enrolled a simi-
lar population of patients who progressed on 2 
or more prior lines of chemotherapy.

SOLO3 enrolled 266 patients with plati-
num-sensitive, relapsed, high-grade serious or 
endometroid ovarian, primary peritoneal and/
or fallopian tube cancer who harbored germ-
line BRCA mutations. Patients were required 
to have an ECOG performance status between 
0 and 2, at least 2 prior lines of platinum-
based chemotherapy, and no prior PARP 
inhibitor therapy.

Patients were randomly assigned 2:1. Those 
in the olaparib arm (n = 178) received 300 mg 
of the PARP inhibitor twice daily, and patients 
in the nonplatinum chemotherapy arm (n = 88) 
received either pegylated liposomal doxorubicin 
(n = 47), paclitaxel (n = 20), gemcitabine 
(n = 13), or topotecan (n = 8).

The primary end point of the trial was 
objective response rate (ORR) by blinded inde-
pendent central review (BICR) per RECIST 1.1 
criteria. Secondary end points included OS, 
progression-free survival (PFS), second PFS, 
time to first subsequent treatment, time to 
second subsequent treatment, time to treatment 
discontinuation or death, health-related quality 
of life, and safety.

In the olaparib arm, 51.7% of patients 
received 2 prior lines of chemotherapy,  
23.0% received 3 prior lines, and 25.3%  

received 4 or more prior lines. 
Additionally, 64.0% of patients were 
partially platinum sensitive and 36.0% 
were platinum sensitive. Furthermore, 
67.4% of patients had BRCA1-mutated 
disease, 28.1% had BRCA2-mutated 
disease, 1.1% were negative on 
testing, and 3.4% had missing BRCA-
mutation status.

Prior analysis of SOLO3 showed 
olaparib generated an ORR per BICR 

of 72% vs 51% with chemotherapy.3 The median 
PFS per BICR in the olaparib group was 13.4 
months compared with 9.2 months in the 
chemotherapy group, reducing the risk of 
disease progression or death by 38% (HR, 0.62; 
95% CI, 0.43-0.91; P = .013).

Updated data from the final analysis showed 
patients in the olaparib arm achieved a median 
second PFS of 23.6 months vs 19.6 months 
in the chemotherapy arm (HR, 0.80; 95% CI, 
0.56-1.15; P = .229). The median time to first 
subsequent treatment was 15.4 months in the 
olaparib arm vs 10.9 months in the chemother-
apy arm (HR, 0.49; 95% CI, 0.35-0.69; P < .001). 
Additionally, the median time to second subse-
quent treatment with olaparib was 25.2 months 
vs 19.9 months with chemotherapy (HR, 0.75; 
95% CI, 0.53-1.05; P = .089). The median time 
to treatment discontinuation or death was 13.1 
months in the olaparib group vs 5.1 months 
in the chemotherapy group (HR, 0.20; 95% CI, 
0.14-0.29; P < .001).

At the time of data cutoff, 11% of patients 
in the olaparib arm remained on treatment 
compared with no patients in the chemo-
therapy arm. Patients discontinued study 
treatment because of disease progression 
(72% and 34% in the olaparib and chemother-
apy arms, respectively), adverse effect (AE; 
10% and 17%), patient decision (4% and 11%), 
severe protocol noncompliance (1% and 0%), 

study-specific discontinuation criteria (0% 
and 2%), clinical progression or death (3% and 
3%), investigator decision (not evaluable and 
10%), and the completion of chemotherapy (not 
evaluable and 8%).

No new safety signals were generated in the 
final OS analysis. Treatment-emergent AEs 
(TEAEs) occurred in 98.3% of patients in the 
olaparib arm vs 96.1% in the chemotherapy arm. 
Moreover, 52.8% of patients receiving olaparib 
had a grade 3 or higher TEAE compared with 
48.7% of patients in the chemotherapy arm. 
The rates of serious AEs were 25.8% vs 18.4%, 
respectively. TEAE-related dose interruptions, 
dose reductions, and treatment discontinuation 
occurred in 50.0% vs 42.1%, 29.8% vs 32.9%, and 
10.1% vs 19.7% of patients in the olaparib and 
chemotherapy arms, respectively.

The most common TEAEs were nausea (64.6% 
and 34.2% in the olaparib and chemotherapy 
arms, respectively), anemia (52.8% and 25.0%), 
fatigue/asthenia (52.8% and 42.1%), vomiting 
(38.2% and 22.4%), diarrhea (29.2% and 17.1%), 
neutropenia (24.2% and 42.1%), abdominal pain 
(23.0% and 14.5%), headache (16.3% and 11.8%), 
constipation (13.5% and 22.4%), thrombocytope-
nia (12.4% and 11.8%), alopecia (6.2% and 15.8%), 
stomatitis (4.5% and 18.4%), peripheral neurop-
athy (2.8% and 10.5%), and palmar-plantar 
erythrodysesthesia (0.6% and 35.5%).

Notably, 6 patients presented 
with BRCA2 reversion mutations at baseline. 
Among those patients, no responses with olapa-
rib were observed, with a best response of 
stable disease. Further research is warranted in 
these patients, Penson noted. ■
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Niraparib Plus Bevacizumab Shows Promise  
in Managing High-Risk Ovarian Cancer 
by KYLE DOHERTY

NIRAPARIB (ZEJULA) IN COMBINATION 
with bevacizumab (Avastin) was efficacious 
following 1 line of platinum-based chemother-
apy in patients with newly diagnosed advanced 
ovarian cancer regardless of biomarker status, 
according to data from an updated analysis of the 
phase 2 OVARIO study (NCT03326193) presented 
during the 2022 Society of Gynecologic Oncology 
Annual Meeting on Women’s Cancers.

Lead study author Melissa Hardesty, 
MD, MPH, said the combination had 
a safety profile consistent with the 
known adverse effects (AEs) of each 
treatment as monotherapy.

At the June 16, 2021, data cutoff 
point, patients who received the PARP 
inhibitor niraparib plus the VEGF-A 
inhibitor bevacizumab (n = 105) 
achieved a median progression-free 
survival (PFS) of 19.6 months (95% CI, 
16.5-25.1). The 18-month PFS rate was 62% (95% 
CI, 52%-71%) and the 24-month PFS rate was 
53% (95% CI, 43%-63%). Median follow-up was 
28.7 months (IQR, 23.9-32.5).

“OVARIO enrolled a high-risk population,” 
Hardesty, a gynecologic oncologist with Alaska 
Women’s Cancer Care in Anchorage, said during 
her presentation. “More than half of the patients 
remained progression-free at 24 months. Clinical 
benefit was observed in the overall population 
and across biomarker subgroups in a continuum.”

OVARIO enrolled patients with high-grade 
serous or endometrioid stage IIIB to IV epithe-
lial ovarian, fallopian tube, or peritoneal cancer. 
Eligible patients had achieved a complete 
response (CR), partial response (PR), or had 
no evidence of disease (NED) after treatment 
with frontline platinum-based chemotherapy 
plus bevacizumab.

Patients weighing less than 77 kg and/or with 
a platelet count below 150,000 per µL (n = 82) 
received niraparib 200 mg daily plus bevaci-
zumab 15 mg/kg once every 3 weeks. All other 
patients (n = 23) were treated with niraparib 
300 mg daily plus bevacizumab 15 mg/kg once 
every 3 weeks. All patients underwent tissue 
testing for homologous recombination deficiency 
(HRD) at enrollment.

The primary end point of the trial 
was PFS rate at 18 months. Secondary 
end points included median PFS, 
overall survival (OS), time to first ther-
apy, and safety. PFS rates at 6 and 
12 months were exploratory end points.

The median age of participants was 
60 years (range, 37-82). Most patients 
had an ECOG performance status of 
0 (63%), stage IIIC disease at diag-
nosis (68%), and serous histology 

(95%). Investigators observed HRD positiv-
ity at a rate of 47%, and 63% of patients had 
undergone prior treatment with neoadjuvant 
chemotherapy or interval debulking surgery. 
A majority of patients had a CR or NED to their 
prior surgery or chemotherapy (58%), and 42% 
experienced a PR.

Median time to first subsequent treatment 
was 17.5 months (95% CI, 14.5-20.7). Notably, 
median time to second progression was not 
evaluable (NE; 95% CI, 32.1-NE). OS data were 
immature at the time of the analysis, with an 
event rate of 23.8%.

Investigators noted a higher median PFS 
patients in the HRD subgroup compared with 
the homologous recombination proficient and 
homologous recombination not determined 
subgroups, 28.3 months (n = 49; 95% CI, 19.9-
NE) vs 14.2 months (n = 38; 95% CI, 8.6-16.8) 

and 12.1 months (n = 18; 95% CI, 8-NE), respec-
tively. Within the HRD subgroup, patients 
with BRCA alterations (n = 29) had a median 
PFS of NE (95% CI, 19.3-NE), and patients 
with BRCA wild-type mutations (n = 16) had a 
median PFS of 28.3 months (95% CI, 12.1-NE).

No new safety signals were observed with the 
combination; all patients experienced a treat-
ment-related AE (TRAE) of any grade. Most 
patients (80%) had a TRAE of at least grade 3, 
with 77% of these determined to be related to 
niraparib and 51% attributed to bevacizumab. 
TRAEs leading to treatment interruption, 
dose reduction, or treatment discontinua-
tion were reported in 88%, 74%, and 40% of 
patients, respectively.

The most common TRAEs of any grade 
included thrombocytopenia (70%), fatigue (57%), 
anemia (52%), and nausea (52%). Commonly 
occurring TRAEs grade 3 or higher included 
thrombocytopenia (39%), anemia (34%), and 
hypertension (27%).

Investigators also noted that treatment with 
niraparib plus bevacizumab resulted in no clini-
cally meaningful effect on patient quality of life; 
the baseline score was 25.7 (standard deviation 
[SD], 3.79) with a mean change from baseline of 
–0.7 (SD, 0.35).

“There was no impact on quality of life as 
assessed by change in [Functional Assessment of 
Cancer Therapy-Ovarian Symptom Index] score,” 
Hardesty concluded. ■

R E F E R E N C E

Hardesty M, Krivak T, Wright GS, et al. OVARIO, a phase 2 study of niraparib + 

bevacizumab in advanced ovarian cancer following front-line platinum-based 

chemotherapy with bevacizumab: updated analysis. Presented at: 2022 So-

ciety of Gynecologic Oncology Annual Meeting on Women’s Cancers; March 

18-21, 2022; Phoenix, AZ. 

Melissa Hardesty, 
MD, MPH
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Maintenance Selinexor Improves PFS in Advanced  
or Recurrent Endometrial Cancer
by HAYLEY VIRGIL

MAINTENANCE SELINEXOR (XPOVIO) 
monotherapy was found to improve progres-
sion-free survival (PFS) compared with placebo 
in patients with advanced or recurrent endo-
metrial cancer, according to data from the 
phase 3 SIENDO/ENGOT-EN5/GOG-3055 study 
(NCT03555422) presented during the 2022 
Society of Gynecologic Oncology Annual Meeting 
on Women’s Cancers.

Investigators reported a median progres-
sion-free survival (PFS) of 5.7 months 
(95% CI, 3.81-9.20) in the selinexor 
arm vs 3.8 months (95% CI, 3.68-7.39) 
in the placebo arm in the intent-to-
treat population (ITT; HR, 0.705; 95% 
CI, 0.499-0.996; 1-sided P = .024). 
In the selinexor and placebo groups, 
respectively, the PFS rate at 3 months 
was 72.4% vs 66.4%, 48.2% vs 40.9% at 
6 months, 41.7% vs 34.1% at 9 months, 
and 35.3% vs 25.8% at 12 months.

When assessing PFS in patients by histologic 
subtype in the prespecified exploratory analysis, 
patients with endometrioid carcinoma achieved a 
PFS of 9.2 months with selinexor and 3.8 months 
with placebo (HR, 0.573; 95% CI, 0.348-0.944; 
1-sided P = .014). Those with serous histology 
experienced a median PFS of 3.8 months and 3.7 
months, respectively (HR, 0.859; 95% CI, 0.481-
1.533; P = .309). Additionally, in patients with 
wild-type p53 endometrial cancer, the median 
PFS was 13.7 months (95% CI, 9.20–not reached) 
in the selinexor arm and 3.7 months in the 
placebo arm (95% CI, 1.87-12.88; HR, 0.375; 95% 
CI, 0.210-0.670; 1-sided P = .0003).

“Selinexor demonstrated in the audited ITT 
population a 30% decrease in risk for progres-
sion and/or death compared with the placebo, 
but this was not significant in the nonaudited 

population,” Ignace B. Vergote, MD, PhD, head 
of the Department of Obstetrics and Gynecology 
and Gynecologic Oncology at Catholic 
University of Leuven in Belgium, said during 
the presentation.

Investigators enrolled patients with stage IV 
disease or those who had experienced their first 
relapse, including those with endometrioid, 
serous, undifferentiated, or carcinosarcoma 
histology. Patients needed to have had at least 

12 weeks of treatment with taxane 
and carboplatin followed by a partial 
response (PR) or complete response 
(CR). Previous surgery, radiotherapy, or 
hormonal therapy were allowed.

Patients were randomly assigned 2:1 
to receive either 80 mg of selinexor 
weekly until progressive disease  
(n = 174) or placebo (n = 89). The 
primary end point of the trial was 
investigator-assessed PFS, and key 

secondary end points included overall survival, 
PFS by blinded independent central review, 
and disease control rate. Predefined 
exploratory end points included 
histological subtype and molec-
ular subclassification.

In the selinexor cohort, 
33.3% of patients were 70 
years or older and most 
patients had an ECOG 
performance status of 
0 (56.9%) or 1 (40.8%). 
Most patients had endo-
metrioid (55.2%) and serous 
(28.2%) histology. At the time 
of treatment with the combination 
chemotherapy regimen, most patients 
had recurrent disease (55.2%) and 44.8% had 

stage IV disease. Additionally, 59.8% had a 
PR and 40.2% had a CR following most recent 
chemotherapy (TABLE).

Additionally, in the placebo cohort, 31.5% of 
patients were 70 years or older, all of whom 
had an ECOG performance status of 0 (60.7%) 
and 1 (39.3%). Most patients in the cohort had 
endometrioid (53.9%) and serous (31.5%) histol-
ogy. Moreover, 51.7% of patients had recurrent 
disease and 48.3% had stage IV disease at the 
time of combination chemotherapy. After the 
most recent chemotherapy treatment, 55.1% of 
patients had a PR and 44.9% had a CR.

Notably, investigators stated that stratification 
factors of CR and PR were incorrect for 7 patients 
and were corrected before the database’s lock 
and unblinding. The median follow-up was  
10.2 months (95% CI, 8.97-13.57).

In terms of safety, the most common any-grade 
treatment-emergent adverse effects (TEAEs) in 
the selinexor arm were nausea (84%), vomiting 
(52%), constipation (37%), and thrombocytopenia 

(37%). Grade 3/4 TEAEs included nausea 
(10%), neutropenia (9%), asthenia (6%), 

fatigue (6%), and thrombocytope-
nia (6%). For the placebo group, 

common any-grade TEAEs 
included constipation (38%), 
nausea (34%), diarrhea 
(23%), and asthenia (21%). 
Grade 3/4 TEAEs included 
constipation (2%), nausea 
(1%), vomiting (1%), fatigue 

(1%), and asthenia (1%).
Moreover, in the selinexor 

arm, 49.7% of patients required 
a dose reduction, 51.5% needed a 

dose interruption, and 10.5% discontin-
ued. For patients taking placebo, 3.4% needed 
a dose reduction, 18.2% had a dose interrup-
tion, and 1.1% discontinued. No TEAEs led to 
death in either arm.

In terms of patient-reported quality of life, 
investigators did not observe any significant 
differences in global health, physical function-
ing, or symptoms. ■
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TABLE.  Basel ine Pat ient  Character ist ics in  SIENDO/ENGOT-EN5/GOG-3055

Characteristic Selinexor (n = 174) Placebo (n = 89)

Median age, years 65.5 (40-81) 64.0 (33-81)

Number of prior antineoplastic regimens

1 98.8% 95.5%

2/3 1.1% 3.4%/1.1%

Disease at time of taxane-platinum 
combination therapy

Primary stage IV disease 44.8% 48.3%

Recurrent disease 55.2% 51.7%

Ignace B. Vergote, 
MD, PhD
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FORGE AHEAD
WITH A BOLD APPROACH

For appropriate patients faced with 
relapsed/refractory multiple myeloma IMPORTANT SAFETY INFORMATION

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

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

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

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

ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen; 
RRMM=relapsed or refractory multiple myeloma.

Target BCMA for RRMM
BLENREP is the � rst and only BCMA-targeted ADC monotherapy. 
So you can o� er your RRMM  patients a di� erent option.

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

IMPORTANT SAFETY INFORMATION

WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting 
in changes in vision, including severe vision loss and corneal 
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,      
and promptly for worsening symptoms. Withhold BLENREP 
until improvement and resume, or permanently discontinue, 
based on severity.
Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS.

Learn more at BLENREPHCP.com
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FORGE AHEAD
WITH A BOLD APPROACH

For appropriate patients faced with 
relapsed/refractory multiple myeloma IMPORTANT SAFETY INFORMATION

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

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

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

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

ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen; 
RRMM=relapsed or refractory multiple myeloma.

Target BCMA for RRMM
BLENREP is the � rst and only BCMA-targeted ADC monotherapy. 
So you can o� er your RRMM  patients a di� erent option.

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

IMPORTANT SAFETY INFORMATION

WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting 
in changes in vision, including severe vision loss and corneal 
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,      
and promptly for worsening symptoms. Withhold BLENREP 
until improvement and resume, or permanently discontinue, 
based on severity.
Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS.

Learn more at BLENREPHCP.com
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Permanent discontinuation due to an adverse reaction occurred in 8% of patients 
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction 
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients  
who received BLENREP. Adverse reactions which required a dosage interruption  
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%).

Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse 
reactions which required a dose reduction in >3% of patients included keratopathy 
(23%) and thrombocytopenia (5%). 

The most common adverse reactions (≥20%) were keratopathy, decreased visual 
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue.  
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes 
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased, 
creatinine increased, and gamma-glutamyl transferase increased.

Table 1 summarizes the adverse reactions in DREAMM-2 for patients who  
received the recommended dosage of 2.5 mg/kg once every 3 weeks.

Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP  
in DREAMM-2

Adverse Reactions

BLENREP
N = 95

All Grades 
(%)

Grade 3-4
(%)

Eye disorders

Keratopathya 71 44
Decreased visual acuityb 53 28
Blurred visionc 22 4

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

a   Keratopathy was based on slit lamp eye examination, characterized as corneal 
epithelium changes with or without symptoms.

b  Visual acuity changes were determined upon eye examination.
c  Blurred vision included diplopia, vision blurred, visual acuity reduced,  
and visual impairment.

d  Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e  Fatigue included fatigue and asthenia.
f  Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea, 
nausea, asthenia, hypertension, lethargy, tachycardia.

g  Upper respiratory tract infection included upper respiratory tract infection, 
nasopharyngitis, rhinovirus infections, and sinusitis.

Clinically relevant adverse reactions in <10% of patients included:

Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

 

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline  
in Patients Who Received BLENREP in DREAMM-2

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

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

The immunogenicity of BLENREP was evaluated using an electrochemiluminescence 
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies.  
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for anti-
belantamab mafodotin antibodies after treatment. One of the 2 patients tested positive 
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy. 
Due to the limited number of patients with antibodies against belantamab mafodotin-
blmf, no conclusions can be drawn concerning a potential effect of immunogenicity on 
pharmacokinetics, efficacy, or safety.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman, because it contains a genotoxic compound (the microtubule 
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin 
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has 
the potential to be transmitted from the mother to the developing fetus. There are 
no available data on the use of BLENREP in pregnant women to evaluate for drug-
associated risk. No animal reproduction studies were conducted with BLENREP.  
Advise pregnant women of the potential risk to a fetus.

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

Data

Animal Data: Animal reproductive or developmental toxicity studies were  
not conducted with belantamab mafodotin-blmf. The cytotoxic component  
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be  
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity  
and teratogenicity.

 
 
 
 

(continued on next page)(continued on next page)

The following is a brief summary only; see full Prescribing Information  
for complete product information.

 
1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple 
myeloma who have received at least 4 prior therapies, including an anti-CD38 
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.

This indication is approved under accelerated approval based on response rate 
[see Clinical Studies (14) of full Prescribing Information]. Continued approval for this 
indication may be contingent upon verification and description of clinical benefit  
in a confirmatory trial(s).

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety 
population. Ocular adverse reactions included keratopathy (76%), changes in visual 
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)]. 
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had 
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual 
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.

Keratopathy

Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3  
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative  
and infective keratitis) have been reported. Most keratopathy events developed within 
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients 
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower 
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28% 
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due  
to death, study withdrawal, or lost to follow up. For patients in whom events resolved,  
the median time to resolution was 2 months (range: 11 days to 8.3 months).

Visual Acuity Changes

A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing 
eye was observed in 19% of the 218 patients and of 20/200 or worse in  
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 22 days (range:  
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200  
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).

Monitoring and Patient Instruction

Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to  
each dose, and promptly for worsening symptoms. Perform baseline examinations 
within 3 weeks prior to the first dose. Perform each follow-up examination at least 
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold 
BLENREP until improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity [see Dosage and Administration (2.3)  
of full Prescribing Information]. 
Advise patients to use preservative-free lubricant eye drops at least 4 times a 
day starting with the first infusion and continuing until end of treatment. Avoid 
use of contact lenses unless directed by an ophthalmologist [see Dosage and 
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading. 
Advise patients to use caution when driving or operating machinery.

BLENREP is only available through a restricted program under a REMS  
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called  
the BLENREP REMS because of the risks of ocular toxicity [see Warnings  
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:

•  Prescribers must be certified with the program by enrolling and completing training 
in the BLENREP REMS.

•  Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity 
and the need for ophthalmic examinations prior to each dose.

•  Patients must be enrolled in the BLENREP REMS and comply with monitoring.

•  Healthcare facilities must be certified with the program and verify that patients  
are authorized to receive BLENREP.

•  Wholesalers and distributers must only distribute BLENREP to certified healthcare 
facilities.

Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.

5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population, 
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions 
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in 
9%, 2.8%, and 0.5% of patients, respectively.

Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient. 
Fatal adverse reactions included cerebral hemorrhage in 2 patients.

Perform complete blood cell counts at baseline and during treatment as clinically 
indicated. Consider withholding and/or reducing the dose based on severity  
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety 
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt  
the infusion and provide supportive treatment. Once symptoms resolve, resume  
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing 
Information]. Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide appropriate 
emergency care.

5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman because it contains a genotoxic compound (the microtubule 
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners of reproductive potential 
to use effective contraception during treatment with BLENREP and for 6 months after 
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere  
in the labeling:

• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)]. 
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared with rates  
in the clinical trials of another drug and may not reflect the rates observed in practice.

The pooled safety population described in Warnings and Precautions reflects exposure 
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose) 
administered intravenously once every 3 weeks in 218 patients in DREAMM-2.  
Of these patients, 194 received a liquid formulation (not the approved dosage form) 
rather than the lyophilized powder. Among the 218 patients, 24% were exposed  
for 6 months or longer.

Relapsed or Refractory Multiple Myeloma

The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical 
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the 
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks  
(n = 95). Among these patients, 22% were exposed for 6 months or longer.

Serious adverse reactions occurred in 40% of patients who received BLENREP. 
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%), 
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related 
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

 BLENREP caused changes in the corneal epithelium resulting in 
changes in vision, including severe vision loss and corneal ulcer, 
and symptoms, such as blurred vision and dry eyes [see Warnings 
and Precautions (5.1)].

Conduct ophthalmic exams at baseline, prior to each dose, and 
promptly for worsening symptoms. Withhold BLENREP until 
improvement and resume, or permanently discontinue, based on 
severity [see Dosage and Administration (2.3) of full Prescribing 
Information, Warnings and Precautions (5.1)].

Because of the risk of ocular toxicity, BLENREP is available  
only through a restricted program under a Risk Evaluation  
and Mitigation Strategy (REMS) called the BLENREP REMS  
[see Warnings and Precautions (5.2)].

WARNING: OCULAR TOXICITY
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Permanent discontinuation due to an adverse reaction occurred in 8% of patients 
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction 
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients  
who received BLENREP. Adverse reactions which required a dosage interruption  
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%).

Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse 
reactions which required a dose reduction in >3% of patients included keratopathy 
(23%) and thrombocytopenia (5%). 

The most common adverse reactions (≥20%) were keratopathy, decreased visual 
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue.  
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes 
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased, 
creatinine increased, and gamma-glutamyl transferase increased.

Table 1 summarizes the adverse reactions in DREAMM-2 for patients who  
received the recommended dosage of 2.5 mg/kg once every 3 weeks.

Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP  
in DREAMM-2

Adverse Reactions

BLENREP
N = 95

All Grades 
(%)

Grade 3-4
(%)

Eye disorders

Keratopathya 71 44
Decreased visual acuityb 53 28
Blurred visionc 22 4

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

a   Keratopathy was based on slit lamp eye examination, characterized as corneal 
epithelium changes with or without symptoms.

b  Visual acuity changes were determined upon eye examination.
c  Blurred vision included diplopia, vision blurred, visual acuity reduced,  
and visual impairment.

d  Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e  Fatigue included fatigue and asthenia.
f  Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea, 
nausea, asthenia, hypertension, lethargy, tachycardia.

g  Upper respiratory tract infection included upper respiratory tract infection, 
nasopharyngitis, rhinovirus infections, and sinusitis.

Clinically relevant adverse reactions in <10% of patients included:

Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

 

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline  
in Patients Who Received BLENREP in DREAMM-2

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

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

The immunogenicity of BLENREP was evaluated using an electrochemiluminescence 
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies.  
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for anti-
belantamab mafodotin antibodies after treatment. One of the 2 patients tested positive 
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy. 
Due to the limited number of patients with antibodies against belantamab mafodotin-
blmf, no conclusions can be drawn concerning a potential effect of immunogenicity on 
pharmacokinetics, efficacy, or safety.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman, because it contains a genotoxic compound (the microtubule 
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin 
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has 
the potential to be transmitted from the mother to the developing fetus. There are 
no available data on the use of BLENREP in pregnant women to evaluate for drug-
associated risk. No animal reproduction studies were conducted with BLENREP.  
Advise pregnant women of the potential risk to a fetus.

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

Data

Animal Data: Animal reproductive or developmental toxicity studies were  
not conducted with belantamab mafodotin-blmf. The cytotoxic component  
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be  
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity  
and teratogenicity.

 
 
 
 

(continued on next page)(continued on next page)

The following is a brief summary only; see full Prescribing Information  
for complete product information.

 
1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple 
myeloma who have received at least 4 prior therapies, including an anti-CD38 
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.

This indication is approved under accelerated approval based on response rate 
[see Clinical Studies (14) of full Prescribing Information]. Continued approval for this 
indication may be contingent upon verification and description of clinical benefit  
in a confirmatory trial(s).

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety 
population. Ocular adverse reactions included keratopathy (76%), changes in visual 
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)]. 
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had 
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual 
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.

Keratopathy

Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3  
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative  
and infective keratitis) have been reported. Most keratopathy events developed within 
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients 
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower 
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28% 
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due  
to death, study withdrawal, or lost to follow up. For patients in whom events resolved,  
the median time to resolution was 2 months (range: 11 days to 8.3 months).

Visual Acuity Changes

A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing 
eye was observed in 19% of the 218 patients and of 20/200 or worse in  
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 22 days (range:  
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200  
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).

Monitoring and Patient Instruction

Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to  
each dose, and promptly for worsening symptoms. Perform baseline examinations 
within 3 weeks prior to the first dose. Perform each follow-up examination at least 
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold 
BLENREP until improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity [see Dosage and Administration (2.3)  
of full Prescribing Information]. 
Advise patients to use preservative-free lubricant eye drops at least 4 times a 
day starting with the first infusion and continuing until end of treatment. Avoid 
use of contact lenses unless directed by an ophthalmologist [see Dosage and 
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading. 
Advise patients to use caution when driving or operating machinery.

BLENREP is only available through a restricted program under a REMS  
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called  
the BLENREP REMS because of the risks of ocular toxicity [see Warnings  
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:

•  Prescribers must be certified with the program by enrolling and completing training 
in the BLENREP REMS.

•  Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity 
and the need for ophthalmic examinations prior to each dose.

•  Patients must be enrolled in the BLENREP REMS and comply with monitoring.

•  Healthcare facilities must be certified with the program and verify that patients  
are authorized to receive BLENREP.

•  Wholesalers and distributers must only distribute BLENREP to certified healthcare 
facilities.

Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.

5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population, 
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions 
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in 
9%, 2.8%, and 0.5% of patients, respectively.

Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient. 
Fatal adverse reactions included cerebral hemorrhage in 2 patients.

Perform complete blood cell counts at baseline and during treatment as clinically 
indicated. Consider withholding and/or reducing the dose based on severity  
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety 
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt  
the infusion and provide supportive treatment. Once symptoms resolve, resume  
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing 
Information]. Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide appropriate 
emergency care.

5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman because it contains a genotoxic compound (the microtubule 
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners of reproductive potential 
to use effective contraception during treatment with BLENREP and for 6 months after 
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere  
in the labeling:

• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)]. 
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared with rates  
in the clinical trials of another drug and may not reflect the rates observed in practice.

The pooled safety population described in Warnings and Precautions reflects exposure 
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose) 
administered intravenously once every 3 weeks in 218 patients in DREAMM-2.  
Of these patients, 194 received a liquid formulation (not the approved dosage form) 
rather than the lyophilized powder. Among the 218 patients, 24% were exposed  
for 6 months or longer.

Relapsed or Refractory Multiple Myeloma

The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical 
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the 
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks  
(n = 95). Among these patients, 22% were exposed for 6 months or longer.

Serious adverse reactions occurred in 40% of patients who received BLENREP. 
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%), 
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related 
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

 BLENREP caused changes in the corneal epithelium resulting in 
changes in vision, including severe vision loss and corneal ulcer, 
and symptoms, such as blurred vision and dry eyes [see Warnings 
and Precautions (5.1)].

Conduct ophthalmic exams at baseline, prior to each dose, and 
promptly for worsening symptoms. Withhold BLENREP until 
improvement and resume, or permanently discontinue, based on 
severity [see Dosage and Administration (2.3) of full Prescribing 
Information, Warnings and Precautions (5.1)].

Because of the risk of ocular toxicity, BLENREP is available  
only through a restricted program under a Risk Evaluation  
and Mitigation Strategy (REMS) called the BLENREP REMS  
[see Warnings and Precautions (5.2)].

WARNING: OCULAR TOXICITY
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8.2 Lactation

Risk Summary

There is no data on the presence of belantamab mafodotin-blmf in human milk  
or the effects on the breastfed child or milk production. Because of the potential  
for serious adverse reactions in the breastfed child, advise women not to breastfeed 
during treatment with BLENREP and for 3 months after the last dose.

8.3 Females and Males of Reproductive Potential
BLENREP can cause fetal harm when administered to pregnant women  
[see Use in Specific Populations (8.1)].
Pregnancy Testing

Pregnancy testing is recommended for females of reproductive potential  
prior to initiating BLENREP.

Contraception

Females: Advise women of reproductive potential to use effective contraception  
during treatment and for 4 months after the last dose.

Males: Because of the potential for genotoxicity, advise males with female partners  
of reproductive potential to use effective contraception during treatment with BLENREP 
and for 6 months after the last dose [see Nonclinical Toxicology (13.1)  
of full Prescribing Information].
Infertility

Based on findings in animal studies, BLENREP may impair fertility in females  
and males. The effects were not reversible in male rats, but were reversible  
in female rats [see Nonclinical Toxicology (13.1) of full Prescribing Information].
8.4 Pediatric Use
The safety and effectiveness of BLENREP in pediatric patients have not  
been established.

8.5 Geriatric Use
Of the 218 patients who received BLENREP in DREAMM-2, 43% were aged 65  
to less than 75 years and 17% were aged 75 years and older. Clinical studies of 
BLENREP did not include sufficient numbers of patients aged 65 and older to determine 
whether the effectiveness differs compared with that of younger patients. Keratopathy 
occurred in 80% of patients aged less than 65 years and 73% of patients aged 65 
years and older. Among the patients who received BLENREP at the 2.5-mg/kg dose  
in DREAMM-2 (n = 95), keratopathy occurred in 67% of patients aged less than  
65 years and 73% of patients aged 65 years and older. Clinical studies did not include 
sufficient numbers of patients 75 years and older to determine whether they respond 
differently compared with younger patients.

8.6 Renal Impairment
No dose adjustment is recommended for patients with mild or moderate renal 
impairment (estimated glomerular filtration rate [eGFR] 30 to 89 mL/min/1.73 m2  
as estimated by the Modification of Diet in Renal Disease [MDRD] equation)  
[see Clinical Pharmacology (12.3) of full Prescribing Information]. The recommended 
dosage has not been established in patients with severe renal impairment  
(eGFR 15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with  
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis [see Clinical 
Pharmacology (12.3) of full Prescribing Information].
8.7 Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic impairment  
(total bilirubin ≤upper limit of normal [ULN] and aspartate aminotransferase  
(AST) >ULN or total bilirubin 1 to ≤1.5 × ULN and any AST).

The recommended dosage of BLENREP has not been established in patients with 
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN and any AST)  
[see Clinical Pharmacology (12.3) of full Prescribing Information].
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).

Ocular Toxicity

•  Advise patients that ocular toxicity may occur during treatment with BLENREP  
[see Warnings and Precautions (5.1)].

•  Advise patients to administer preservative-free lubricant eye drops as recommended 
during treatment and to avoid wearing contact lenses during treatment unless 
directed by a healthcare professional [see Dosage and Administration (2.3) of full 
Prescribing Information, Warnings and Precautions (5.1)].

•  Advise patients to use caution when driving or operating machinery as BLENREP  
may adversely affect their vision [see Warnings and Precautions (5.1)].

BLENREP REMS 

BLENREP is available only through a restricted program called BLENREP REMS 
[see Warnings and Precautions (5.2)]. Inform the patient of the following notable 
requirements:

 • Patients must complete the enrollment form with their provider.

 •  Patients must comply with ongoing monitoring for eye exams  
[see Warnings and Precautions (5.1)].

Thrombocytopenia

•  Advise patients to inform their healthcare provider if they develop signs  
or symptoms of bleeding [see Warnings and Precautions (5.3)].

Infusion-Related Reactions

•  Advise patients to immediately report any signs and symptoms of infusion-related 
reactions to their healthcare provider [see Warnings and Precautions (5.4)].

Embryo-Fetal Toxicity

•  Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential to inform their healthcare provider of a known or suspected 
pregnancy [see Warnings and Precautions (5.5), Use in Specific Populations  
(8.1, 8.3)].

•  Advise women of reproductive potential to use highly effective contraception during 
treatment and for 4 months after the last dose [see Warnings and Precautions (5.5), 
Use in Specific Populations (8.3)].

•  Advise males with female partners of reproductive potential to use effective 
contraception during treatment with BLENREP and for 6 months after the last dose 
[see Use in Specific Populations (8.3), Nonclinical Toxicology (13.1) of full Prescribing 
Information].

Lactation

•  Advise women not to breastfeed during treatment with BLENREP and  
for 3 months after the last dose [see Use in Specific Populations (8.2)].

Infertility

•  Advise males and females of reproductive potential that BLENREP may impair  
fertility [see Use in Specific Populations (8.3)].
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Niraparib’s Clinical Benefit Leads to Push  
for Individualized Doses in Ovarian Cancer
by ARIANA PELOSCI

INDIVIDUALIZED STARTING DOSES OF 
maintenance niraparib (Zejula) resulted in a 
statistically significant and clinically meaning-
ful improvement in progression-free survival 
(PFS) vs placebo in patients with newly diag-
nosed ovarian cancer, irrespective of biomarker 
status, according to data from the phase 3 
PRIME study (NCT03709316) presented during 
the 2022 Society of Gynecologic Oncology 
Annual Meeting on Women’s Cancers.

The median PFS in the intention-to-treat (ITT) 
population was 24.8 months (95% CI, 19.2–not 
estimable [NE]) in the niraparib arm compared 
with 8.3 months (95% CI, 7.3-11.1) in the placebo 
group (HR, 0.45; 95% CI, 0.34-0.60; P < .001). 
The homologous recombination deficiency (HRD) 
subgroup had a median PFS that was not reached 
(NR; 95% CI, 22.3-NE) in the niraparib arm vs 
11.0 months (95% CI, 8.3-13.8) in the placebo 
group (HR, 0.48; 95% CI, 0.34-0.68; P < .001).

Patients with BRCA mutations had a 
median PFS that was NR (95% CI, 22.3-NE) vs 
10.8 months (95% CI, 8.3-19.3) in the nirapa-
rib and placebo cohorts, respectively (HR, 0.40; 
95% CI, 0.23-0.68; P < .001). Those with non–
germline BRCA (gBRCA) mutations had a median 
PFS of 19.3 months (95% CI, 13.8-NE) vs 8.3 
months (95% CI, 5.6-11.2) in the niraparib and 
placebo groups, respectively (HR, 0.48; 95% CI, 
0.34-0.67; P < .001).

In the non-gBRCA mutation subgroups, those 
without a gBRCA mutation and HRD had a 
median PFS of 24.8 months (95% CI, 14.0-NE) vs 
11.1 months (95% CI, 8.3-13.8) in the niraparib 
and placebo groups, respectively (HR, 0.58; 95% 
CI, 0.36-0.93; P = .022).

For those with non-gBRCA mutations who 
were homologous recombination proficient, the 
median PFS was 14.0 months (95% CI, 14.0-NE) 
vs 5.5 months (95% CI, 2.9-7.3) in the niraparib 
and placebo groups, respectively (HR, 
0.41; 95% CI, 0.25-0.65; P < .001).

“PRIME data continue to support 
niraparib monotherapy after first-line 
platinum-based chemotherapy regard-
less of biomarker status,” Ning Li, MD, 
of the National Cancer Center, Chinese 
Academy of Medical Sciences, in 
Beijing, said during the presentation.

A total of 384 patients were randomly 
assigned 2:1 and received either niraparib 
(n = 255) or placebo (n = 129) for 36 months or 
until disease progression, death, or unacceptable 
toxicity. Patients were eligible for treatment if 

they had International Federation of Gynecology 
and Obstetrics stage III or IV ovarian cancer, a 
high-grade or serous endometrioid tumor, previ-
ous primary or interval cytoprotective surgery 
despite postoperative residual disease status, 
and a complete (CR) or partial response (PR) to 
first-line platinum-based chemotherapy.

Stratification factors included gBRCA muta-
tional status, tumor HRD status, previous 
neoadjuvant chemotherapy, and response to first-
line platinum chemotherapy. The primary end 
point was PFS via blinded independent central 
review in the ITT population. Secondary end 
points were OS, time to first subsequent antican-
cer therapy in the ITT subgroup, PFS and overall 
survival (OS) in the HRD subgroup, and safety.

At data cutoff, 102 patients in the nirapa-
rib group and 29 in the placebo were still 
receiving treatment. The median follow-up 
was 27.5 months.

Patient characteristics included a median 
age of 53.0 years (range, 32-77) in the nirapa-
rib group vs 54.0 years (range, 33-77) in the 
placebo, and a median weight of 59.0 kg (range, 
39.5-100) in the niraparib group and 57.0 kg 
(range, 37.0-97.0) in the placebo group. A total of 
71.4% of patients in the niraparib arm had FIGO 
stage III disease vs 72.9% in the placebo arm 
and 28.6% vs 27.1% of patients in the respective 
groups had stage IV disease.

A total of 83.1% and 79.8% of patients had a 
CR with previous platinum-based chemother-
apy in the niraparib and chemotherapy groups, 
respectively. Additionally, prior treatment with 
chemotherapy resulted in a PR in 16.9% vs 
20.2% of patients, respectively. A total of 33.3% 
of patients in the niraparib group and 31.0% 
in the placebo group had a gBRCA mutation. 
Non-gBRCA mutations were observed in 66.7% 
of patients in the niraparib group and 69.0% in 

the placebo group.
At 24 months in the ITT group, 52.6% 

of patients in the niraparib group and 
30.4% in the placebo group did not have 
progressive disease or death. Those in 
the HRD subgroup without progres-
sive disease or death included 57.4% 
in the niraparib group and 33.9% in 
the placebo group.

OS data were immature in the ITT 
population (HR, 0.63; 95% CI, 0.38-1.03; P = .061). 
The median time to first subsequent antican-
cer therapy was 29.2 months (95% CI, 22.4-NE) 
in the niraparib group and 11.9 months (95% 

CI, 8.8-14.8) in the placebo group. “[Although] 
overall survival data are still immature, there 
is a trend in favor of niraparib at this data 
cutoff,” Li said.

Grade 3 or higher treatment-emergent adverse 
effects (TRAEs) were observed in 54.5% vs 17.8% 
of patients in the niraparib and placebo groups, 
respectively. Grade 3/4 treatment-related AEs 
were observed in 49.0% vs 7.0% in the niraparib 
and placebo groups, respectively. Serious TEAEs 
were observed in 18.8% vs 8.5% of patients 
in the niraparib and placebo groups, respec-
tively, of which 14.9% vs 3.9% were treatment 
related, respectively.

In the niraparib and placebo cohorts, TEAEs 
relating to treatment interruption were observed 
in 62.7% vs 19.4%, dose reductions in 40.4% vs 
6.2%, discontinuation in 6.7% vs 5.4%, and death 
in 0.4% vs 0% of patients, respectively. TEAEs of 
grade 3 or higher observed in more than 20% of 
patients in the niraparib and placebo cohorts, 
respectively, were decreased neutrophil count 
(17.3% vs 1.6%), decreased white blood cell count 
(6.7% vs 0.8%), anemia (18.0% vs 1.6%), decreased 
platelet count (14.1% vs 0.8%) and increased 
glutamyltransferase (5.1% vs 17.1%). ■
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BRUIN CLL-321 Aims to Expand BTK Inhibitor 
Options in CLL/SLL
by KYLE DOHERTY

PATIENTS WITH RELAPSED OR refractory 
chronic lymphocytic leukemia (CLL), small 
lymphocytic lymphoma (SLL), and other 
B-cell malignancies have previously achieved 
responses when treated with Bruton tyrosine 
kinase (BTK) inhibitors. However, these patients 
are often forced to discontinue treatment with 
these agents because of acquired resistance and 
safety concerns.1

“The initial therapy for patients with CLL used 
to be chemotherapy, then immunotherapy was 
added in the form of rituximab [Rituxan] and 
other monoclonal antibodies,” John M. Burke, 
MD, a hematologist and oncologist at Rocky 
Mountain Cancer Centers in Aurora, Colorado, 
said in an interview with OncologyLive®. “More 
recently, targeted therapies are providing for 
the most part better outcomes. One of these 
[effective therapies is] BTK inhibitors.”

Pirtobrutinib (previously LOXO 305) is an 
investigational, highly selective, and nonco-
valent BTK inhibitor that possesses high oral 
bioavailability and a long half-life, which leads 
to a high level of BTK target coverage indepen-
dent of high BTK protein turnover.2

According to Burke, pirtobrutinib is unique 
among the BTK inhibitors available for the 
treatment of B-cell malignancies in that it 
is reversible in its binding to BTK, whereas 
other agents for B-cell malignancies bind to 
BTK via a covalent bond, also known as an 
irreversible bond.

“One of the mechanisms of resistance to [BTK 
inhibitors], the reason that CLL can become 
resistant to [BTK inhibitors], is that the BTK 
protein itself and the gene making BTK undergo 
a mutation,” Burke said. “That mutation leads 
to a protein that is in a way that the 
BTK inhibitors can no longer bind 
effectively to it. So, when the BTK 
inhibitor cannot bind to BTK anymore, 
the cancer escapes and can grow. 
Pirtobrutinib binds in a way that its 
binding is not affected by the pres-
ence of some of these mutations in BTK 
that are causing resistance to the other 
BTK inhibitor.”

Burke went on to say that partially because 
of this mechanism of action, pirtobrutinib has 
demonstrated efficacy in preclinical studies 
even when responses with other BTK inhibitors 
have tailed off. The phase 3 BRUIN CLL-321 trial 
(NCT04666038) seeks to capitalize on the previ-
ously observed efficacy of BTK inhibitors in 
patients with CLL or SLL, as well as the unique 
characteristics of pirtobrutinib in overcoming 
BTK inhibitor resistance. The trial is designed 
to evaluate the agent head to head with investi-
gator’s choice of therapy.

PIRTOBRUTINIB MONOTHERAPY  
AND COMBINATIONS DISPLAY  
STRONG EFFICACY 
Initially, the phase 1/2 BRUIN study 

(NCT03740529) evaluated the safety and effi-
cacy of pirtobrutinib as a monotherapy and in 
combination with multiple agents in patients 
with previously treated B-cell malignancies. 
Phase 1 consisted of pirtobrutinib monother-

apy dose escalation and expansion 
parts with phase 1b evaluating pirto-
brutinib as combination therapy dose 
expansion. The primary end point in 
phase 1 was the maximum-tolerated 
dose and in phase 2 was the overall 
response rate (ORR).1 

A total of 323 patients with CLL, 
SLL, or non-Hodgkin lymphoma were 
treated with pirtobrutinib in phase 1. 

Pirtobrutinib was administered across 7 dose 
levels daily with linear dose-proportional expo-
sures: 25 mg, 50 mg, 100 mg, 150 mg, 200 mg, 
250 mg, and 300 mg. 

Results from phase 1 showed that among 121 
efficacy-evaluable patients with CLL or SLL 
who had previously been treated with a BTK 
inhibitor the ORR was 62% (95% CI, 53%-71%). 
Additionally, the ORR in patients with CLL who 
had developed previous covalent BTK inhibitor 
resistance (n = 79) was 67%, and 52% in patients 
with CLL and covalent BTK inhibitor intolerance 
(n = 42). Investigators determined the recom-
mended phase 2 dose to 200 mg daily and the 
maximum-tolerated dose was not reached.

Regarding safety, no dose-limiting toxicities 
were reported; 5 patients had to discontinue 
treatment due to a treatment-related adverse 
effect (TRAE). Common AEs of any grade 
included fatigue (20%), diarrhea (17%), and 
contusion (13%). No instances of grade 3 atrial 
fibrillation or flutter were reported, and 1 
patient experienced a grade 3 hemorrhage in the 
setting of mechanical trauma.

“[With] BTK inhibitors in general, the AEs of 
special interest are cardiac arrhythmias, partic-
ularly atrial fibrillation, and bleeding,” Burke 
said. “A very low number of patients are getting 
atrial fibrillation on pirtobrutinib and bleed-
ing has been relatively minor. It appears that 
the tolerability of pirtobrutinib is great and the 
number of patients who [must] discontinue it 
due to AEs is very low.”

Updated data from the phase 1b portion of 
the BRUIN study, presented at the American 
Association for Cancer Research 2022 Annual 
Meeting, showed that pirtobrutinib plus vene-
toclax with or without rituximab was well 

FIGURE.  BRUIN CLL-321 Phase 3 Tr ia l  Design 3

Inclusion criteria
  Confirmed diagnosis of CLL/SLL requiring 

therapy as defined by iwCLL 2018 criteria
  Previously treated with a covalent BTK inhibitor
  ECOG performance status of ≤ 2
  ANC ≥ 0.75 × 109/L without granulocyte-colony 

stimulating factor support
  Hemoglobin ≥ 8 g/dL not requiring transfusion 

support or growth factors within 14 days of C1D1
  Platelets ≥ 50 × 109/L not requiring 

transfusion support or growth factors within 
14 days of C1D1. If an investigator has chosen 
bendamustine/rituximab as the Arm B treatment, 
platelets must be ≥ (75 × 109/L).

  AST and ALT ≤ 3.0 x ULN.
  Total bilirubin ≤ 1.5 x ULN.
  Estimated creatinine clearance of ≥ 30 mL/min.

N
 =

 2
50

Experimental arm
  Oral pirtobrutinib

End points 

Primary
  PFS

Secondary
  ORR
  OS
  TTNT
  TTW of CLL/SLL  

related symptoms
  TTW of physical function

Comparator arm
  Oral idelalisib
  IV bendamustine
  IV rituximab

ANC, absolute neutrophil count; ALT, alanine transaminase; AST, aspartate aminotransferase; BTK, Bruton tyrosine kinase; C1D1, cycle 1 day 1; CLL, chronic 
lymphocytic leukemia; ORR, overall response rate; IV, intravenous; OS, overall survival; ORR, overall response rate; PFS, progression free survival; SLL, small 
lymphocytic lymphoma; TTNT, time to next treatment; TTW, time to worsening; ULN, upper limit of normal.

John M. Burke, MD
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tolerated with promising efficacy results. 
Among 22 efficacy-evaluable patients with 
relapsed/refractory CLL or SLL, the ORR was 
95.5% (95% CI, 77%-100%) at the November 3, 
2021, data cut-off date. The median duration of 
follow-up was 9 months (range, 3.9-15) and the 
median time to best response was 1.9 months 
(range, 1.6-5.4).2

In phase 1b, investigators randomly assigned 
adult patients with relapsed/refractory CLL or 
SLL to receive either pirtobrutinib plus vene-
toclax (n = 15; arm A) or pirtobrutinib plus 
venetoclax and rituximab (n = 10; arm B). In 
arm A, patients received pirtobrutinib 200 mg 
daily starting on day 1 of cycle 1, and veneto-
clax at a 5-week dose ramp up to 400 mg daily 
beginning on cycle 2, day 1. Patients in arm 
B were treated with rituximab 375 mg/m2 on 
day 1 of cycle 1, then 500 mg/m2 on the first 
day of cycles 2 to 6, pirtobrutinib 200 mg daily 
starting on day 3 of cycle 1, and venetoclax at 
a 5-week dose ramp up to 400 mg daily start-
ing on cycle 2, day 1. Both arms had a cycle 
length of 28 days.

To be eligible for the phase 1b part of the 
study, patients needed to have an ECOG perfor-
mance status of 2 or less and active disease in 
need of treatment. There was no requirement in 
terms of prior number of therapies and previ-
ous treatment with a BTK inhibitor was allowed; 
prior treatment with BCL2 inhibitors was not 
permitted. The key end points were safety and 
tolerability, pharmacokinetics, and the ORR of 
each combination.

Baseline patient characteristics were well 
balanced between the 2 arms; the median age in 
arm A was 66 years (range, 49-77) and 69 years 
(range, 39-78) in arm B. Most patients in both 
arms were male (87% and 70%, respectively). 
The median number of prior lines of systemic 
therapy was 1 (range, 1-2) in arm A and 2 
(range, 1-4) in arm B. Common prior therapies 
in arm A and arm B included BTK inhibi-
tors (73% and 60%, respectively), anti-CD20 
antibodies (73% and 70%), and chemother-
apy (53% and 60%).

In terms of safety, no patients in either arm 
experienced any dose-limiting toxicities and 
no patients had to discontinue treatment due 
to TRAEs. Investigators noted that the safety 
profile of both combinations were similar with 
no clear additive toxicities in patients with 
relapsed/refractory CLL.

In arm A, common treatment-emergent AEs 
(TEAEs) of any grade included fatigue (40%), 
nausea (40%), decreased neutrophil count (40%), 
and diarrhea (27%). Common grade 3/4 TEAEs 
were neutrophil count (40%), anemia (13%,) and 
diarrhea (7%). Common TRAEs of any grade 
included decreased neutrophil count (33%), 
fatigue (27%), and diarrhea (20%).

Similarly, in arm B, constipation (30%), diar-
rhea (30%), and infusion-related reactions (30%) 
were the most common TEAEs of any grade. 
Grade 3/4 TEAEs were rare and consisted of 
decreased neutrophil count (30%) and infu-
sion-related reactions (10%), with 1 patient 
experiencing grade 4 decreased neutrophil 
count. TRAEs of any grade included increased 
lipase (20%), headache (10%), diarrhea (10%), and 
decreased neutrophil count (10%).

“Pirtobrutinib has a high level of activ-
ity in patients with CLL,” Burke said. “Those 
[response] rates seem to be increasing with 
longer duration of therapy. It clearly is an 
effective treatment and is a very well toler-
ated treatment without much in the way 
of serious AEs.”

DETAILS OF THE BRUIN CLL-321 TRIAL
Considering the encouraging findings from 
phase 1b of the BRUIN study, investigators initi-
ated the BRUIN CLL-321 trial, a randomized, 
open-label study evaluating pirtobrutinib mono-
therapy compared with investigator’s choice of 
idelalisib (Zydelig) plus rituximab or bendamus-
tine (Bendeka) plus rituximab among patients 
with CLL or SLL who have previously received 
covalent BTK inhibitor treatment. Pirtobrutinib 
and idelalisib will be administered orally, 
whereas bendamustine and rituximab will be 
given intravenously.

Approximately 250 patients will be enrolled 
in the study. Patients will be randomly assigned 
1:1 and will be stratified by prior venetoclax 
therapy and 17p deletion. If disease progres-
sion occurs, patients in the comparator arm may 
crossover to the experimental arm. 

Eligible patients must have an ECOG perfor-
mance score of 2 or less, an absolute neutrophil 
count of at least 0.75 × 109/L without granulo-
cyte-colony stimulating factor support, and an 
estimated creatine clearance of at least 30 mL/
minute. Patients with ongoing drug-induced 
liver injury, significant cardiovascular disease, 
or prior exposure to a noncovalent BTK inhibitor 
will be excluded from the trial (FIGURE3).

Individuals with active uncontrolled auto-
immune cytopenia, significant cardiovascular 
disease, active hepatitis B or hepatitis C infec-
tion  are not eligible for enrollment.

The primary end point of the study is progres-
sion-free survival. Secondary end points, 
evaluated up to approximately 36 months, 
include ORR, overall survival, time to next 
treatment, time to worsening of CLL- or 
SLL-related symptoms, and time to worsening of 
physical function. 

The trial is actively recruiting patients  
and the expected completion date 
is June 2024. ■
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MORE ON Resistance to Noncovalent BTK Inhibitors Raises Questions Around Impact of Mutations

A recent study published in the New England Journal of Medicine demonstrated that a small proportion of a subset of patients (n = 9/55) with 
chronic lymphocytic leukemia (CLL) acquired mechanisms of genetic resistance to the novel noncovalent Bruton tyrosine kinase (BTK) inhibitor 
pirtobrutinib (LOXO-305). Investigators conducted a correlative analysis as part of a separate biospecimen protocol using specimens obtained 
from patients who were enrolled on the phase 1/2 BRUIN trial (NCT03740529) at Memorial Sloan Kettering Cancer Center.

“The exact mutation in BTK dictates which drug they might be resistant to,” study coauthor Justin W. Taylor, MD, assistant professor at 
Sylvester Comprehensive Cancer Center, University of Miami Health System, said in an interview with OncLive®. “For a long time, the only BTK 
mutations that we had to worry about were the C481 mutations. Now, we have other mutations, and each of them are slightly different.”
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EGFR Exon 20 Mutations Fuel Targeted Therapy 
Renaissance in NSCLC

by RYAN SCOTT

AMIVANTAMAB-VMJW (RYBREVANT) 
AND mobocertinib (Exkivity) have been 
integrated into treatment for patients with 
non–small cell lung cancer (NSCLC) harbor-
ing EGFR exon 20 mutations in the metastatic 
setting. As these agents continue to be 
explored, moving them into earlier lines of 
treatment could provide more benefits for 
this patient population, according to Edward 
S. Kim, MD, MBA.

“Targeted therapy has been a true renais-
sance in lung cancer. I still remember the days 
when we used doublet chemotherapy and were 
arguing about which adverse effects were better 
or worse, and in which patients. You 
would feel so helpless as a practi-
tioner if that’s the only thing you were 
really discussing [instead of treat-
ments] with greater efficacy. Now, 
though, we have made some incre-
mental progress. Precision medicine 
[has led to] this integration of targeted 
therapy,” Kim said in an interview 
with OncologyLive®.

In the interview, Kim discussed 
emerging targeted therapies in NSCLC, 
biomarker testing in the space, frontline 
immunotherapy in NSCLC, and the current 
management of small cell lung cancer (SCLC). 

“We want to measure the genomics of each 
individual’s cancer to see what comes up,” 
Kim, physician-in-chief at City of Hope Orange 
County, and vice physician-in-chief at the City 
of Hope National Medical Center in California 
said. “The menu of drugs that we can offer for 
specific targets has greatly expanded, and that’s 
exciting but also daunting because we know 
have so many targets and so many drugs now. 
Lung cancer is still in the middle of this change 
where we will continue to find more targets and 

more drugs. We have been a poster child for 
precision medicine.”

Q
What are some of the exciting 
emerging areas for targeted therapy 

in NSCLC?
We know that EGFR is expanding as far as 
the types of mutations that we’re finding, and 
now we have more drugs that are inclusive 
in this area that are FDA approved, including 
osimertinib [Tagrisso], amivantamab, and 
mobocertinib. These are drugs that are being 
implemented when we find these EGFR exon 20 
mutations and have now become part of the lung 

cancer armamentarium. [We are also 
aware that we] have to make sure we 
get comprehensive [genomic] testing 
in each patient.

[The approval of osimertinib] in the 
frontline setting has changed targeted 
therapies. Osimertinib is a drug that 
has high potency and high penetration 
into the central nervous system and it’s 
now being implemented in earlier- 
stage, surgically resectable disease. 

That excites me because this means we’re taking 
our wisdom, our scientific knowledge [that has 
been utilized] in the metastatic setting and 
moving it to the early-stage setting. We are 
following [the trend of] the breast cancer para-
digm, which is exciting.

KRAS is something that, if you asked [clini-
cians] in the early 2000s, we would have 
assumed that KRAS would have been the first 
biomarker to be clinically relevant. [Instead], it 
hasn’t been until recently that we finally have 
a drug that’s FDA approved for KRAS G12C–
mutated lung cancer [in sotorasib (Lumakras)], 
and that’s an exciting area. We expect other 
[mutations] to follow suit.

Q
Please expand on the importance  
of genomic testing and the timing  

of that testing.
I consider genomic testing essential [to treat-
ing any patient’s cancer], and I wish we would 
[include it] as part of the staging process. 
When you hear staging, you think of what CT 
scans, PET scans, or MRIs you have to conduct 
in order to stage [the cancer]. Then you think 
of what the diagnosis is, and the diagnosis is 
a histological diagnosis of NSCLC or SCLC and 
whatever subtype it is.

Biomarkers is a third bucket, but I would 
hope that we could put biomarkers and genomic 
testing in 1 of those 2 areas, as part of either 
staging or part of histological diagnosis. If 
you think of breast cancer, when patients get 
a diagnosis, it is not complete until you have 
the hormone markers, the HER2 status, and 
now other markers.

I hope lung cancer now shifts in that direction: 
that it [will be considered] incomplete staging or 
an incomplete diagnosis unless you have these 
genomic findings.

Q What options are available  
for patients with KRAS  

G12C–mutated NSCLC?
KRAS G12C mutations are a new area. It’s a 
subset of the KRAS gene, so it does not make 
up the entire 25% to 30% of lung cancer that 
harbors KRAS mutations. [KRAS] has multiple 
subtypes as well.

We have identified treatments that 
target KRAS G12C. The first agent is sotorasib, is 
an FDA-approved drug that is utilized in previ-
ously treated patients based on the phase 1/2 
CodeBreaK 100 trial [NCT03600883]. I’m glad we 
have a treatment, and we will have other treat-
ments down the road that are coming.

“Our menu of drugs that we can offer for specific targets has  
greatly expanded, and that’s exciting. However, it’s also daunting 

because there are so many targets and so many drugs now.  
Lung cancer is still in the middle of this change where we will  
continue to find more targets and more drugs. We have been  

a poster child for precision medicine.”

— EDWARD S. KIM, MD, MBA

Edward S. Kim, 
MD, MBA
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[There is also] the phase 1/2 KRYSTAL-1 trial 
[NCT03785249], which evaluated adagrasib; [that 
drug] is coming as well. We’re hopeful that other 
drugs in the pipeline will cover some of these 
other KRAS subtypes down the road.

Q
How has biomarker testing  
in lung cancer evolved?

We always focus on the technology platforms and 
how much tissue or blood we need, how quickly 
we can run the markers, and how many mark-
ers we can run. [The speed of these tests has 
been] increasing, and [the amount of blood or 
tissue needed has been] decreasing. It’s a rapidly 
changing area. The technology continues to 
improve. The types of specimens we are testing 
are changing, and the number of markers that 
we as clinicians want to have—not only to treat 
our patients in the clinic, but also to measure for 
research purposes—[are changing, too].

It’s [analogous to] what we’re doing with tele-
scopes in space. We launch a great telescope 
and can see things we’ve never seen before, but 
then we need a new one to see deeper and find 
other things. This is a similar type of paradigm, 
except we’re moving faster.

[Genomic testing] is of the utmost impor-
tance. We’re still trying to emphasize to our 
clinical colleagues that you have to do this up 
front. [Some] data [indicate that genomic test-
ing rates are] no [higher] than 90%, and that 
needs to change. We also understand that we 
have to make it easier to do this testing. There 
are hurdles in some rural areas, communi-
ty-based areas, and even metropolitan areas 
where it is challenging to get this done. We need 
to work on both sides: the attitudes and beliefs 
[on genomic testing] and the processes. We need 
to make it all better.

Q
How has immunotherapy changed 
historical approaches to treatment?

Frontline immunotherapy [is] another great 
frontier that has been crossed in patients who 
we are treating for lung cancer. [Some import-
ant trials include] the phase 3 CheckMate 227 
trial [NCT02477826] and the phase 3 CheckMate 
9LA trial [NCT03215706], as well as the phase 3 
EMPOWER-Lung 1 trial [NCT03088540]. We know 
that the established frontline regimen is a combi-
nation of chemotherapy and immunotherapy. We 
have multiple options on the table. We still use 
the phase 3 KEYNOTE-189 trial [NCT02578680] 
regimen of pembrolizumab [Keytruda] plus 
chemotherapy; that’s the most popular. But [these 
trials] have advanced the options of what we had 
with doublet chemotherapy or even with bevaci-
zumab [Avastin] in previous iterations.

We’re now at a point where immunother-
apy has completely changed not only how we 
treat patients but what our expectations of their 

outcomes are. I love the fact that we can use 
lesser toxic chemotherapies but also empower 
[a patient’s] immune system to help battle the 
cancer. This has changed the paradigm of our 
treatment approach.

Q
Are there any other key areas  
of targeted therapy that you  

want to highlight?
ALK was the second targeted therapy class in 
lung cancer, but now it has multiple generations 
of drugs. Most recently, the phase 3 CROWN 
trial [NCT03052608] was reported, and [lorla-
tinib (Lorbrena)] is being integrated into our 
treatment paradigms.

RET is an area that is new for lung cancer, 
and it is exciting as well. It is another marker 
that we’re measuring so that we can implement 
the appropriate treatments. There are a lot of 
changes, even in these rarer markers. There are 
more drugs and more options, which leads us 
down the road of how we sequence these drugs 
in patients who have this biomarker. What works 
best first? What works best in overcoming resis-
tance? These are the questions that we’re now 
asking, whether it’s with targeted therapies or 
immunotherapies because we want to be able to 
treat patients as long as possible and overcome 
resistance mechanisms that the cancers are 
constantly trying to fight us with.

Q What recent updates in SCLC  
have been exciting to hear?

We should not forget SCLC and leave it behind. 
For years, NSCLC and SCLC were equally frus-
trating in the treatments that we would offer 
with doublet chemotherapy. Just because one of 
our areas has advanced a lot, which is NSCLC, 
we shouldn’t leave the other behind.

SCLC is getting the attention that it deserves. 
We’re trying to find biomarkers and targeted 
therapies. You’ll hear [individuals] say that we’re 
not going to find [these biomarkers and targeted 
therapies], but we said that about NSCLC for 
many decades. It finally happened [in NSCLC], 
and I believe it will happen in SCLC as well.

[Pivotal trials include the] phase 3 CASPIAN 
trial [NCT03043872], the phase 3 IMpower133 
trial [NCT02763579], as well as what we do in 
the second-line setting of SCLC. It’s important 
to continue to include SCLC in our dialogues, 
discussions, and research because it constitutes 
approximately 15% of lung cancer. That puts it 
in line with an EGFR incidence or some of these 
other markers, such as KRAS G12C. This is an 
equally important population, and we need to 
continue to pursue and find the best treatment 
options, [especially] because our patients are 
still being diagnosed with SCLC, and SCLC can 
tend to be more aggressive. We urgently need to 
find these therapies. ■
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Evidence, Support, and Education Needed  
to Drive Precision Oncology
by MARY CAFFREY

IMPROVING UPTAKE OF precision medicine 
in community oncology practices will require a 
multistep process to arm physicians with both 
the right data and the right support, along with a 
rethinking of how education occurs, according to 
a global leader in medical technology.

Boris Bogdan, MD, MBA, manag-
ing director and global lead, Medical 
Practice and Center of Excellence 
for Precision Oncology, Accenture, 
discussed a survey of oncologists’ 
views—along with recommendations 
on how to bolster precision medicine—
during an interview with OncologyLive®.

The results and recommenda-
tions were included in Accenture’s 
2021 report, “The Future Is Now: How to Drive 
Precision Oncology Adoption.”1 The report adds 
to the chorus calling for greater sharing of data 
and improved standardization, so that academic 
centers and community practices alike can 
continually improve data sets used worldwide. 
Accenture’s findings align with the discussion 
held with global experts in real-world evidence 
(RWE) during a symposium at the 63rd American 
Society of Hematology Annual Meeting and 
Exposition in December 2021.2

Precision oncology is considered the future 
of cancer care: The Accenture report cites a 
2019 study estimating that up to 50% of patients 

could benefit from this approach.3 And yet, 
Accenture’s engagement of 130 oncologists in 
the United States and Europe found that 29% 
reported the practice of matching a treatment to 
a particular patient was not widely adopted in 

their daily work.1

Accenture has set out to hear directly 
from oncologists—especially those in 
community practice—about what it 
would take to achieve broader uptake 
of precision oncology, Bogdan said. 
This mission, he explained, “is to 
really understand what is it that they 
need in their everyday practice to be 
more successful.”

According to the report:
• 85% of respondents ranked outcomes and 

longitudinal data as the most critical data 
source to share.

• 20% or less of oncologists today do not 
routinely participate in molecular tumor 
boards or use clinical decision support tools.

• 66% of oncologists believe clinical practice 
is changing rapidly and will require them to 
master new skill sets.

“We’ve seen a significant difference between 
what somebody in a community practice needs 
vs somebody in academic medical center,” noted 
Bogdan, who is based on Basel, Switzerland. But 

both have needs in common: The groups of oncol-
ogists all have the desire to discuss specific 
therapies with colleagues.

The intersection between these two, he said, 
is the “sweet spot,” where the right type of data 
and decision support can make a difference. 
Technology can give community oncologists the 
same level of feedback and guidance that can be 
found within an academic center, where tumor 
boards allow for deep exchanges.

ACCENTURE’S REPORT OUTLINES  
A 3-STEP PROCESS:

1. Arming oncologists with the right evidence; 
2.  Offering clinical decision support to address 

uncertainties; and
3.  Education that offers a “comprehen-

sive foundational understanding of 
precision oncology.”

Giving oncologists at every level the right 
access to data, and the ability to discuss specific 
cases, is needed to take geography out of the 
equation in delivering quality care, Bodgan said. 
Already, some oncologists recommend genomic 
testing for every patient, although that is not 
the norm today.

And yet, Bodgan continued, even if patients 
can gain access to testing, oncologists still have 
questions. What are the right analytical diag-
nostic tools? What is the right biomarker? 
Accenture’s engagement has shown the need for 
an educational component, with opportunities for 
peer-to-peer discussions on the best approach. 
The former practice of just picking up the phone 
and calling someone is insufficient, given the 
amount of information a community oncolo-
gist must absorb.

Moving from the era of “medicine by anec-
dote” to true evidence-based practice requires 
what Bodgan described as a middle step. If data 
sharing becomes uniform and widespread, the 
possibility exists for “medicine by crowdsourc-
ing,” in that clinical opinion will still matter, 
but there will be strength in numbers and 
data behind it.

A community oncologist, Bodgan said, still 
appreciates the chance for a personal connec-
tion. “[Patients] appreciate having that quick 
break in the day to have chat and an exchange,” 
he said. This is especially true if access to a 
tumor board is limited or unavailable. Developing 
support tools that can create these opportuni-
ties would be valuable, based on Accenture’s 

Boris Bogdan,  
MD, MBA

For more AJMC® news, visit 
bit.ly/3r20lGM
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How a Digital Front Door Can Improve  
Patients’ Access to Care

by KEITH ALGOZZINE

DURING THE HEIGHT OF the COVID-19 
pandemic, patients often experienced a lack of 
access to care as doctors’ offices and hospi-
tals shut down nonessential services. Many 
delayed routine care such as annual physicals 
and bloodwork. Others discovered the ease and 
convenience of digital health as a replacement for 
in-person visits.

As waves of COVID-19 infection come and go 
and new layers of safety protocols are enforced, 
some patients are hesitant to visit their doctor’s 
office. In addition, pent-up demand for services 
from patients’ forgoing care and the shortage of 
health care professionals has left patients with 
long wait times to access care through traditional 
channels. Combine this with the new reality that 
patients expect digital-first health solutions much 
like they have digital-first solutions everywhere 
else in their lives, and it adds up to a watershed 
moment in health care.

According to a study by Carevoyance, most 
patients take an average of 24 days to schedule 
a first-time doctor’s appointment.1 Furthermore, 
in larger metropolitan areas, patients face signif-
icant hurdles to seeing physicians in a timely 
manner, especially specialists. A Merritt Hawkins 
survey reports the average wait time to be seen 
by a specialist, such as a cardiologist, is just over 
21 days.2 In rural areas, the time to see a doctor 
can be 32 days.3

Innovative platforms are becoming available 
that direct patients in the right direction, whether 
it’s a physical or digital experience, and provide 
access to readily available care, which leads to 
improved outcomes and reduces administra-
tive bottlenecks.

This online-first engagement—a digital front 
door—connects patients with the appropriate 
doctors and type of care relevant to their specific 
medical needs. Digital front-door access also 
streamlines logistics by linking patients, provid-
ers, payers, hospital systems, and electronic 
health records into a unified ecosystem.

Moreover, digital front doors can incorporate 
asynchronous or synchronous visits, automated 
symptom checkers, provider search tools, and 
even chatbots to assist patients in determining the 
correct source of care based on their answers to a 
series of questions. Doctors can respond via these 
platforms, set a treatment plan for the patient, and 
write prescriptions or guide other care as needed.4

Digital platforms help doctors prioritize which 
patients to see in-office and which to visit through 

a virtual appointment. This digital approach 
streamlines workflows while tracking patient 
outcomes. For example, when a specialist meets 
with a patient, they can avoid a cumbersome 
check-in process. Integrated systems offer a 
scheduled workflow, maximizing time and prior-
ities, enabling the provider to optimize time with 
each visit. This consolidates resources, lessen-
ing gridlock and regulatory burdens doctors often 
face. Access to provider teams, all-hour appoint-
ment scheduling, and 1-click convenience allows 
patients to connect with medical professionals 
whenever help is needed—whether from a smart-
phone, tablet, or laptop.

Patients and doctors can even avoid a virtual 
consult altogether through diagnosis and treat-
ment through online screening and prioritizing 
of needs based on the severity of each patient. 
On the opposite side of the spectrum, should 
someone find themselves in a crisis, a digital 
front door health platform can offer immediate 
connection to an emergency department, trauma 
doctor, or send medical first responders to the 
patient’s location.

A digital front door platform helps to remove 
barriers to medical care by streamlining a 
complex, blanketed, and layered process into a 
focused, patient-centered, and accommodating 
online experience. It offers an all-encompass-
ing, start-to-finish experience that lets patients 
schedule an appointment, see a doctor, provide 
insurance information, process payments, and 
send prescriptions to a local pharmacy.

Providers and payers that offer access to a digi-
tal front-door platform can improve the patient 
experience: saving time, money, and taking steps 
towards higher-quality health care. ■

This story has been edited for space. For the full 
story visit: bit.ly/3wlGYL2
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findings, he said. A key will be to bring standard-
ization to the data sharing process, which Bodgan 
said will take effort given the lack of uniformity 
in Europe alone.

Achieving data standardization will be a 
huge, expensive undertaking, Bodgan acknowl-
edged, and the roles for academia, community 
oncology, payers, pharmaceutical companies, 
and the government are still being defined. But 
standardization and open-source data shar-
ing must happen.

“The quality of care 10 years from now 
shouldn’t be decided by [where] you are living.” 
Bodgan emphasized. “Rather, we must have a 
system in place, so that any place that you’re 
going to see an oncologist, they are enabled to 
make great decisions.

“We need to come to a point where we recognize 
that we cannot practice oncology in the future 
without the right data,” Bodgan said. “And when 
we talk about data, these are not hospital-specific 
data. These are data across systems—commu-
nity and academic medical centers—all sharing 
to benefit the patient. That is where I hope we are 
going to get.” ■
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“The quality of care  
10 years from now shouldn’t 

be decided by [where you]  
are living. Rather, we must 

have a system in place,  
so that any place that you’re 
going to see an oncologist, 
they are enabled to make 

great decisions.”

—BORIS BOGDEN, MD, MBA
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Immunotherapeutics Aim for Larger  
Role in Prostate Cancer
by DAVID KOSOFF, MD

HIGHLY EFFECTIVE TOOLS, such as immunotherapeutic 
agents, have emerged for the treatment of patients with a wide 
range of malignancies. However, they have demonstrated rela-
tively limited benefit in the treatment of patients with prostate 
cancer. Intensive research is under way to identify what factors 
limit the efficacy of immune-based therapies in prostate cancer 
and to determine how to more effectively leverage immunother-
apy to treat men with this disease. 

As positive data continue to accumulate, it is becoming clear 
that there may indeed be a future where immunotherapeutics 
play a vital role in prostate cancer treatment. However, this will 
depend on the ability to identify patient-specific factors that 
can predict response to immune-based therapies, determine 
the optimal disease setting to use them, and establish which 
treatments to combine for maximum therapeutic effect. 

VACCINE THERAPIES
For many cancers, genomic alterations within tumor cells 
result in the production of novel proteins known as neoan-
tigens, which can be recognized by the immune system 
and produce powerful tumor-directed immune responses.1 
Unfortunately, in prostate cancer, tumor mutational burden 
characteristically is low. The resulting effect is that there is 
frequently lack of antigens on prostate cancer cells capable of 
eliciting an effective immune response.2 In order to overcome 
this, investigators have developed an array of vaccine strate-
gies designed to promote an immune attack against the normal 
antigens expressed on prostate cells. This approach has argu-
ably been the most effective immunotherapeutic strategy in 
prostate cancer to date and led to the FDA-approved treatment 
sipuleucel-T (Provenge), which is still in use.

Sipuleucel-T is an autologous dendritic-cell vaccine designed 
to stimulate a T-lymphocyte response against cells express-
ing prostatic acid phosphatase, a prostate-specific protein 
expressed on the majority of prostate adenocarcinomas. It was 
approved for use in patients with metastatic castrate-resis-
tant prostate cancer (mCRPC) in 2010 based on the results of 
the phase 3 IMPACT trial (NCT00065442), which demonstrated 
a 4-month improvement in overall survival (OS) with sipuleu-
cel-T treatment compared with placebo (25.8 vs 21.7 months, 
respectively).3 Unfortunately, despite this approval and OS 
benefit, widespread use of sipuleucel-T has been hindered by 
limitations in patient eligibility (they must have asymptomatic 
or minimally symptomatic disease), lack of a pharmacody-
namic biomarkers (no effect on prostate-specific antigen 
[PSA] levels), high cost (nearly $100,000 for entire treatment 
course), and treatment inconvenience (requires leukapheresis 
followed by reinfusion with each cycle). As a result, the effect 
of sipuleucel-T on patient care has ultimately been modest, 
at best, and there continues to be room to improve on this 
treatment approach.4

Two other notable vaccines that have been developed for 
the treatment of patients with prostate cancer are rilimo-
gene galvacirepvec (PSA-TRICOM; PROSTVAC-VF) and GVAX. 

Unlike sipuleucel-T, which uses dendritic cells as a vector for 
the vaccine, PSA-TRICOM and GVAX use allogeneic vectors to 
stimulate immune destruction of prostate cells. Specifically, 
PSA-TRICOM uses viral vectors (vaccinia and fowlpox) in a 
prime-boost strategy, whereas GVAX is composed of 2 irradi-
ated allogeneic prostate cancer cell lines (LNCaP and PC-3), 
which constitutively express granulocyte-macrophage colony- 
stimulating factor.5-8

Early phase trials of PSA-TRICOM were highly encouraging, 
with a phase 2 trial (NCT00078585) demonstrating an improve-
ment in median overall survival of 25.1 months among patients 
who received PSA-TRICOM compared with 16.1 months among 
those in the placebo arm.5 The subsequent phase 3 PROSPECT 
trial (NCT01322490), however, failed to confirm a survival 
benefit for PSA-TRICOM treatment. As a result, this therapy 
was ultimately not approved for patient use.6 

Similar to PSA-TRICOM, the GVAX vaccine also had promis-
ing results in early phase trials, which were ultimately followed 
by 2 disappointing phase 3 trials—VITAL-1 (NCT00089856) and 
VITAL-2 (NCT00133224).7,8 As a result, GVAX does not have an 
approved indication.

Although phase 3 trial outcomes for PSA-TRICOM and GVAX 
along with the practical challenges of sipuleucel-T may have 
tempered some of the enthusiasm for vaccine therapy, there 
also has been evidence that some patients with prostate cancer 
can derive tremendous benefit from this treatment strategy. In 
the case of sipuleucel-T, there have been reports of patients who 
have experienced dramatic and durable responses to treatment, 
suggesting that there may be patient-specific factors that are 
relevant to the vaccine response.9,10 It is not clear which specific 
factors are relevant and future research may help to guide the 
targeting of these therapies to those patients who are most 
likely to respond. 

Additionally, although the above-mentioned trials focused 
on patients in the castrate-resistant setting, there are data 
suggesting that vaccines may be more effective in the early 
stages of prostate cancer when disease burden is low and 
tumors are less aggressive.11,12 Vaccines may need to be 
combined with other therapies, such as immune-directed or 
standard-of-care treatments, to overcome the immunosuppres-
sive environment within prostate tumors.10,13 Investigators 
continue to explore these approaches, as well as other novel 
vaccine concepts, at the preclinical and clinical stages and have 
already demonstrated intriguing results. Additional time will 
be required to see which, if any, of these approaches will prove 
to be effective in late phase trials. 

IMMUNE CHECKPOINT INHIBITORS
Because of the immense success of immune checkpoint inhib-
itors (ICI) in solid and hematologic malignancies, these 
therapies have been extensively evaluated in prostate cancer 
as well. At present, pembrolizumab (Keytruda), which received 
tumor agnostic approval in 2017 for microsatellite instabil-
ity–high/mismatch repair–deficient (dMMR) tumors, is the 



Partner Perspectives

Vol. 23 | No. 11 | JUNE 2022   69

only ICI with FDA approval for prostate cancer.14 
Subsequent studies have supported the use 
of pembrolizumab in this patient population; 
however trials evaluating pembrolizumab in 
unselected patients with prostate cancer have 
yet to demonstrate a clear role for this agent.15 
The largest of these studies is KEYNOTE-199 
(NCT02787005), a phase 2 study that evaluated 
pembrolizumab treatment in multiple cohorts 
of patients with metastatic castration-resistant 
prostate cancer (mCRPC). The first 3 of these 
cohorts evaluated pembrolizumab monotherapy 
in patients who had been treated with docetaxel 
chemotherapy and 1 or more targeted endo-
crine therapies. The next 2 cohorts evaluated 
the combination of pembrolizumab plus enzalut-
amide (Xtandi) in patients with mCRPC who had 
progressed on enzalutamide therapy. 

Data from this study have not been over-
whelmingly positive thus far; however, there 
have been some suggestion of antitumor activ-
ity for pembrolizumab. For instance, although 
the objective (≤ 6%) and PSA (≤ 8%) response 
rates to pembrolizumab monotherapy were low 
in the first 3 cohorts, there did appear to be some 
evidence that in those who did have a response, 
the responses were durable.16 In the enzalut-
amide plus pembrolizumab cohorts, the objective 
response rate was better (12%), signifying possi-
ble synergy with the combination approach. The 
disease control rate (51%), 12-month PFS rate 
(17%-23%), and time to next anticancer therapy  
(> 9 months) also suggested possible benefit with 
the combination.17 

Data evaluating ICIs with other therapies come 
from another multicohort study, KEYNOTE-365 
(NCT02861573), which combined pembroli-
zumab with olaparib (Lynparza), docetaxel, and 
enzalutamide in men with mCRPC in a phase 
1b/2 approach. The most updated PSA and objec-
tive response rates for pembrolizumab in this 
study were 9% and 8%, 28% and 18%, and 22% and 
12% in combination with olaparib, docetaxel, and 
enzalutamide, respectively.18-20 

Data from other ICIs, including ipilimumab 
(Yervoy) and nivolumab (Opdivo), also have 
suggested that a combination therapy approach 
may be needed in order for ICIs to be successful 
in prostate cancer. These agents have had mini-
mal success in trials as monotherapies but have 
demonstrated promise in combination with each 
other as well as with other therapies in prostate 
cancer. For example, CheckMate 650 
(NCT02985957) is currently evaluating the 
combination of ipilimumab and nivolumab in 
men with mCRPC who have progressed after 
at least 1 second-generation hormone therapy. 
Interim results presented at the 2019 American 
Society for Clinical Oncology Genitourinary 
Cancers Symposium demonstrated overall and 
PSA response rates of 26% and 18%, respectively, 

in men who were docetaxel naïve, and 10% and 
10%, respectively, for men post docetaxel. In 
patients with a PD-L1 expression level of at least 
1%, the overall response rate increased to 50% and 
25% for men who were pre- and post docetaxel, 
respectively.21 

Unfortunately, these exciting results were 
somewhat marred by the high rates of adverse 
events (AEs), which included rates of grade 3/4 
events that exceeded 50%. To address these toxic-
ities, dose and schedule modifications have been 
implemented in patients still receiving treatment 
in this ongoing trial.21 

Patients with strong immunogenic signatures 
also have provided support for the use of ipilim-
umab and nivolumab, specifically in data from 
the phase 2 NEPTUNES trial (NCT03061539). 
NEPTUNES evaluated the ICI combination in men 
with mCRPC who had at least 1 of the following: 
dMMR, DNA damage repair deficiency, or a high 
level (> 20%) of tumor-infiltrating lymphocytes. 
In the results presented at American Association 
for Cancer Research 2021 Annual Meeting, 28.6% 
of participants had a radiologic response, a PSA 
response of at least 50%, conversion of circulat-
ing tumor cells at 9 weeks, or combination of 
any of the 3.22 

Further data for ICIs in prostate cancer come 
from trials investigating the use of atezolizumab 
(Tecentriq). The phase 3 IMbassador250 trial 
(NCT03016312 ) compared enzalutamide plus 
atezolizumab with enzalutamide alone in patients 
with mCRPC who had progressed on abiraterone 
and docetaxel or were not candidates for 

chemotherapy. At the interim analysis, no differ-
ence was noted between the 2 groups in terms of 
overall survival, which was the study’s primary 
end point.23 These findings, in addition to the 
higher rates of AEs in the combination arm (77.8% 
vs 51.1%), ultimately led to early termination of 
trial. Fortunately, more promising outcomes were 
reported in the basket phase 1b COSMIC-021 trial 
(NCT03170960), which evaluated cabozantinib 
(Cabometyx) in combination with atezolizumab. 
In the 44 eligible patients with mCRPC, the 
objective response rate was 32%, 2 patients expe-
rienced a complete response, and the overall 
disease control rate was 80%.24 

Taken as a whole, data from these trials and 
others suggest that, as with vaccines, the future 
role of ICIs in prostate cancer will likely depend 
on identifying the right timing, patient popula-
tion, and therapeutic combination. A wide array 
of approaches and combinations are under inves-
tigation and data from many of these trials are 
anticipated over the next few years. This informa-
tion will almost assuredly have a major effect on 
the types of roles and subsequent studies for ICIs 
in the coming years.

THE ROAD AHEAD
A wide array of additional immunotherapeutic 
strategies also are under investigation. However, 
data from these approaches are much less robust. 
Two of the more intriguing strategies are chime-
ric antigen receptor (CAR) T-cell therapy and 
bispecific T-cell engagers (BiTEs). Both of these 
strategies work by directing engaging T cells 
with tumor cells. In CAR-T cell approaches, this 
is accomplished by engineering an individual’s 
T cells to express a receptor for a tumor antigen. 
BiTEs, on the other hand, are bispecific mono-
clonal antibodies, which bind to both T cells and 
tumor cells and bring them into direct contact. 
Although each of these approaches has been 
successful in hematologic malignancies, the chal-
lenge of overcoming an immunosuppressive 
tumor microenvironment have limited their effi-
cacy in solid tumors.25 Strategies to overcome 
these barriers are under investigation in a range 
of solid tumors, including in prostate cancer. 

Although the role of immunotherapeutics in 
prostate cancer treatment is currently quite 
limited, studies have demonstrated that admin-
istering immunotherapies in the right context 
can result in a substantial treatment effect. 
Ongoing studies will hopefully help to clarify 
which immune-based therapies have a role in 
prostate cancer treatment and how best to utilize 
them for maximum patient benefit. The results 
of these studies over the next few years are 
eagerly anticipated. ■

For a full list of references,  
see the article at  . 

“The future role of ICIs in 
prostate cancer  will likely 

depend on identifying  
the right timing, patient  

population, and therapeutic 
combination.”

—DAVID KOSOFF, MD
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Ovarian Suppression With GnRH Agonists Opens 
Doors for Fertility Preservation in Breast Cancer
by KYLE DOHERTY

WOMEN WITH BREAST CANCER often 
experience premature menopause as a long-term 
adverse effect (AE) of treatment with chemo-
therapy.1 However, treatment regimens that 
include ovarian suppression with a gonadotro-
pin-releasing hormone (GnRH) agonist have 
gained momentum in recent years as a poten-
tial solution to address treatment-related 
early menopause.

“A [premenopausal] woman who initially 
[receives a] diagnosis [of breast cancer] and 
undergoes chemotherapy will come out of 
that chemotherapy with ovaries that 
are not as highly functioning as 
they were before,” Kathryn J. Ruddy, 
MD, a consultant in the Division of 
Medical Oncology in the Department of 
Oncology at Mayo Clinic in Rochester, 
Minnesota, said in an interview with 
OncologyLive®. “For some patients, that 
means they go into an immediate meno-
pause during chemotherapy. For others, 
it may mean they do not go into meno-
pause, but their ovarian function and fertility 
will not be the same as it [was before]. They 
will also often go through menopause earlier 
than they would have otherwise because of this 
ovarian toxicity.”

The American Society of Clinical Oncology 
(ASCO) guidelines for fertility preservation in 
patients with cancer recommend oncologists 

discuss the possibility of infertility as soon 
as possible before commencing treat-

ment. The guidelines cite embryo 
cryopreservation, cryopreservation 

of unfertilized oocytes, ovarian 
transposition, and conserva-
tive gynecologic surgery as 
proven methods for fertility 
preservation.2 

The ASCO guidelines include 

recommendations for ovarian suppression with 
a GnRH agonist or other agent for fertility pres-
ervation when proven methods are not feasible 
(FIGURE2). Ovarian suppression was cited as an 
option for young women with breast cancer to 
reduce the incidence of ovarian insufficiency 
caused by chemotherapy toxicity.2

“The field of fertility preservation is fairly new 
when we think about [it, arising within the past] 
1 or 2 decades, but has really taken off,” Zaraq 
Khan, MBBS, a reproductive endocrinologist in 
the Department of Obstetrics and Gynecology at 

the Mayo Clinic, said in an interview 
with OncologyLive®. “We look at the 
gold standard as being egg or embryo 
freezing. Embryo freezing is considered 
a little better than egg freezing because 
embryos thaw better than an egg. 
[There is also] ovarian tissue freezing, 
[which] has been going on in Europe for 
quite some time and has now become 
clinical practice in the US.” 

THE ROLE OF GNRH AGONISTS IN 
PREMENOPAUSAL BREAST CANCER
GnRH agonists function by downregulat-
ing GnRH receptors in the pituitary gland, which 
suppresses the release of luteinizing hormone 
and follicle-stimulating hormone (FSH). The 
suppression of these hormones reduces the 
production of estradiol in the ovaries.3

“The goal is to reduce estrogen 
when you are treating patients with 
hormone-sensitive breast cancer,” Ann 
H. Partridge, MD, MPH, said in an 
interview with OncologyLive®. “When 
you are trying to preserve ovarian 
function, the goal is to stop ovulation. 
If you stop ovulation, the theoreti-
cal belief is that you put the ovaries 
to sleep, so to speak. Therefore, there may be 
[reduction in the] effect of the chemotherapy on 
sleeping ovaries than there would have been on 
active, cycling ovaries through chemotherapy.”

Partridge is the vice chair of medical oncol-
ogy, founder and director of the Program 

for Young Adults with Breast Cancer, and 
the director of the Adult Survivorship 

Program at Dana-Farber Cancer 
Institute in Boston, Massachusetts.

GnRH agonists have been eval-
uated for efficacy and safety in 
patients with breast cancer in 

several trials. However, the only trial to date 
with reported number of pregnancies as a 
preplanned end point was the phase 3 POEMS 

trial (NCT00068601).1

Results showed that premenopausal 
patients with breast cancer treated 
with GnRH agonist goserelin (Zoladex) 
plus chemotherapy (n = 105) expe-
rienced a 70% reduction in ovarian 
failure at 2 years on study vs those who 
received chemotherapy alone (n = 113). 
Additionally, the 5-year cumulative 
incidence of pregnancy was 23.1% (95% 

CI, 15.3%-31.9%) compared with 12.2% (95% CI, 
6.8%-19.2%), respectively (P = .04).1 

Updated survival findings also favored treat-
ment with goserelin plus chemotherapy. The 
5-year overall survival (OS) rate with the 
combination was 91.7% (95% CI, 84.0%-95.8%) 
compared with 83.1% (95% CI, 74.4%-89.0%) 
with chemotherapy alone. The adjusted hazard 
ratio for disease-free survival (DFS) was 0.72 
(95% CI, 0.39-1.32; P = .29) and 0.46 (95% CI, 
0.22-0.99; P = .05) for OS.

The primary end point of the trial was the 
rate of ovarian failure and FSH levels in the 

FIGURE.  Snapshot of  ASCO Guidel ine  
Recommendations 2

CLINICAL QUESTION: What is the quality of 
evidence supporting current and forthcoming 
options for preservation of fertility?
  Embryo cryopreservation

  Cryopreservation of unfertilized oocytes

  Ovarian transposition

  Conservative gynecologic surgery

  Ovarian suppression with GnRH

  Ovarian tissue cryopreservation and transplantation

CLINICAL QUESTION: What should providers 
discuss with patients about fertility preservation?
  Oncologists should be prepared to discuss infertility 

as a potential risk of therapy. This discussion should 
take place as soon as possible following a diagnosis of 
cancer and can occur simultaneously with staging and 
the formulation of a treatment plan.

  Refer patients who express an interest in fertility, and 
those who are ambivalent or uncertain, to reproductive 
specialists as soon as possible.

ASCO, American Society of Clinical Oncology;  
GnRH, gonadotropin-releasing hormone.

Kathryn J.  
Ruddy, MD

Zaraq Khan, MBBS
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postmenopausal 
range at 2 years. 

Ovarian failure was 
defined as amenorrhea for 

the preceding 6 months. 
Secondary end points included preg-
nancy within 5 years and ovarian 
dysfunction, defined as amenorrhea for 
the preceding 3 months, as well as FSH, 
estradiol, or inhibin B levels in the 
postmenopausal range.4

The median age for patients treated 
with the combination was 38 years 
(range, 25-49) vs 37 years (range, 
26-48) for patients who received chemo-
therapy alone. The median follow-up time was 
5.07 months (range, 0.44-10.89) and 5.04 months 
(range, 0.13-11.1), respectively.1

In terms of safety, previously reported find-
ings found that the combination of goserelin 
plus chemotherapy was well tolerated. Among 
103 patients evaluable for safety, common grade 
2 AEs included hot flashes (n = 29), headaches 
(n = 12), vaginal dryness (n = 12), and sweat-
ing (n = 7). Grade 3 hot flashes occurred in 
4 patients and the only grade 4 AE was  
1 instance of thromboembolism.4

Comparatively in the safety-evaluable chemo-
therapy arm (n = 111), common AEs included 
hot flashes (n = 14), vaginal dryness (n = 9), 
and sweating (n = 7). Grade 3 AEs consisted 
of hot flashes (n = 3), agitation (n = 1), joint 
pain (n = 1), and headache (n = 1). No grade 4 
AEs were reported.

Results from additional clinical trials have 
shown that ovarian suppression therapy in 
combination with other treatment modalities, 
such as estrogen modulators, led to survival 
benefits and a decreased risk of recurrence 
among premenopausal patients with breast 
cancer. Combined data from the phase 3 SOFT 
(NCT00066690) and TEXT (NCT00066703) trials 
evaluated the long-term benefits of ovarian 
suppression in patients with hormone receptor–
positive breast cancer.

The TEXT trial randomly assigned women, 
who were within 12 weeks to 5 years of surgery 
to receive adjuvant treatment with aromatase 

inhibitor exemestane (Aromasin) plus ovarian 
function suppression via GnRH agonist triptore-
lin (Trelstar) or tamoxifen plus ovarian function 
suppression. Treatment with chemotherapy 

was optional and was administered 
concurrently with ovarian function 
suppression therapy.5

In SOFT, patients were randomly 
assigned to exemestane plus ovarian 
function–suppression therapy with trip-
torelin or oophorectomy, tamoxifen plus 
ovarian function suppression, or tamox-
ifen alone. Treatment was given within 
12 weeks of surgery if no chemother-
apy was planned, or within 8 months of 

completing neoadjuvant chemotherapy.5

The primary end point of the combined  
analysis was DFS. Secondary end points included 
invasive breast cancer–free interval (BCFI), OS, 
and distant recurrence–free interval (DRFI). 

At the May 2021 data cutoff date, the 12-year 
DFS rate was 80.5% in the combined exemestane 
plus ovarian function–suppression population 
(n = 2346) compared with 75.9% among the 
2344 patients in the combined tamoxifen plus 
ovarian function–suppression arm (HR, 0.79; 
95% CI, 0.70-0.90). 

There was also a 4.1% improvement in 12-year 
BCFI rate and a 1.8% improvement in 12-year 
DRFI rate in the exemestane plus ovarian func-
tion suppression population compared with 
tamoxifen plus ovarian function suppression.5

Investigators also noted an emerging OS bene-
fit for patients treated with exemestane plus 
ovarian function suppression compared with 
tamoxifen plus ovarian function suppression 
in both trials among patients with HER2-
negative disease. These patients were also 
treated with chemotherapy. In SOFT, the 12-year 
OS rates were 84.4% and 81.1%, respectively. 
In TEXT, the 12-year OS rates were 86.8% and 
83.5%, respectively.5

Determining which patients are suited for 
treatment with a GnRH agonist or other ovar-
ian suppression treatment for the purpose of 
preserving fertility can be challenging, and 
some debate is ongoing as far as precisely which 
patients this treatment is right for. Although 

more proven options, such as embryo or unfer-
tilized oocytes cryopreservation, remain the 
preferred option in this field, factors such as 
cost, timing, and the need for a partner can limit 
the fertility preservation options for younger 
patients. For this patient population, ovarian 
suppression with a GnRH agonist may pres-
ent a more accessible option and can still be 
used in addition to established fertility preser-
vation measures.4

“Reproductive endocrinologists make the 
ultimate decision about what the best strategy 
for fertility preservation is for any individ-
ual,” Ruddy said. “The gold standard for almost 
[every patient] would be egg harvesting and 
freezing, but that is not always feasible for all 
women. Some women decide to receive GnRH 
agonists in addition to egg harvesting. So they 
are not necessarily mutually exclusive. There 
are probably more women using GnRH agonists 
in the setting of hormonally insensitive tumors, 
although I cannot say I have seen data on that. I 
would defer to reproductive endocrinology and 
the preferences of an individual patient.” ■
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Ann H. Partridge, 
MD, MPH

“Reproductive endocrinologists make the ultimate decision about 
what the best strategy for fertility preservation   

is for any individual.”

—KATHRYN J. RUDDY, MD
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Early Data Make B7-H3 a Checkpoint Contender  
in Prostate Cancer and Beyond
by JANE de LARTIGUE, PhD

B7-H3, A MEMBER OF the same protein 
family as PD-L1, has garnered attention as one 
of a slew of alternative targets riding the wave of 
success of immune checkpoint inhibitors (ICIs) in 
cancer immunotherapy.1 Also known by the name 
of the CD276 gene that encodes the protein, B7-H3 
has costimulatory and coinhibitory functions in 
the immune system that investigators are trying 
to leverage for new therapies.1 

However, although B7-H3 is overexpressed in 
a range of cancer types,1 clinical development of 
drugs targeting the protein has been challeng-
ing. So far, the pipeline frontrunner has been 
omburtamab, a B7-H3 monoclonal antibody (mAb) 
radiolabeled with iodine 131 (131I-omburtamab). 

The agent demonstrated promise in pediatric 
patients with central nervous system (CNS) 
or leptomeningeal metastases from neuro-
blastoma but faltered in 2020 when the FDA 
refused to review a biologics license application 
(BLA) for the drug and instead requested addi-
tional information.2 Other B7-H3–targeted drugs 
also have failed to find their footing in clini-
cal development.3

Nevertheless, investigators continue to explore 
omburtamab along with other novel strategies 
directed at B7-H3 activity (TABLE 1). Y-mAbs 
Therapeutics, Inc, the company developing 
omburtamab, is testing several versions of the 
drug using different radioisotopes.4 Company 

representatives met with FDA officials in January 
2022 and plan to resubmit the application for 
131I-omburtamab this year.2 

Meanwhile, antibody-drug conjugates (ADCs) 
that target B7-H3 are generating early excitement 
among investigators in prostate cancer, which has 
been largely unresponsive to currently approved 
ICIs.5 MGC018 and DS-7300 both demonstrated 
promising clinical activity in patients with 
metastatic castration-resistant prostate cancer 
(mCRPC), according to data from ongoing phase 
1/2 clinical trials presented at recent confer-
ences.6,7 The antibody enoblituzumab (MGA271) 
also recently showed promise in a phase 2 study 
(NCT02923180) in the neoadjuvant setting in 
patients with resectable prostate cancer.8

Several other B7-H3–targeted drugs are in clin-
ical development across a range of cancer types, 
including naked antibodies and chimeric antigen 
receptor T-cell therapies.9,10 

B7-H3: AN ALTERNATIVE CHECKPOINT
During the past 20 years, immunotherapy has 
cemented its place as the fourth pillar of cancer 
care.11 In particular, ICIs targeting the PD-1 
receptor and its ligands have proved highly effec-
tive in numerous cancer types.12

Immune checkpoints are cell-surface recep-
tors and their ligands that provide a secondary 
signal to T cells primed by antigen recognition. 
This secondary signal is either stimulatory or 
inhibitory, resulting in full activation or anergy, 
respectively, of the T cell. Cancer cells can co-opt 
the inhibitory signals in order to dampen the 
antitumor immune response. ICIs are mAbs that 
target coinhibitory receptors and ligands, such 
as PD-1 and PD-L1, and are designed to reinstate 
that immune response.13

Despite the success of ICIs, only a minority of 
patients benefit; finding ways to broaden these 
agents’ efficacy has become a central goal of 
ongoing research.12,14 To that end, other immuno-
regulatory proteins have become drug targets. 
Among them is B7-H3, a peripheral membrane 
protein that shares sequence homology with 
PD-L1 and has been shown to have similar T cell–
inhibitory activity.1,9,15

The cellular roles of B7-H3 are still incom-
pletely characterized. Importantly, however, 
B7-H3 protein expression is limited in normal 
tissues, whereas it is highly expressed across 
numerous tumor types, including breast, 
lung, ovarian, gastric, liver, and kidney cancer 

TABLE 1.  Cl in ical  Development of  B7-H3–Targeted Therapies

Drug/sponsor Phase Clinical setting Trial name/
ClinicalTrials.gov identifier

Humanized mAb

Enoblituzumab (MGA271)/
MacroGenics

2 Neoadjuvant treatment of localized prostate cancer NCT02923180a

2
In combination with retifanlimab (PD-1 mAb)  

or tebotelimab (PD-1–LAG-3 bispecific antibody)  
in head and neck cancer

NCT04634825

Radiolabeled mAbs

131I-omburtamab/
Y-mAbs Therapeutics

2/3
Neuroblastoma CNS/leptomeningeal metastases  

for patients aged up to 18 years
Study 101/

NCT03275402

2
Desmoplastic small round cell tumors and other 

solid tumors in the peritoneum
NCT04022213

1 DIPG previously treated with external-beam RT NCT05063357b

177Lu-DTPA-omburtamab/
Y-mAbs Therapeutics

1/2 Leptomeningeal metastases from solid tumors NCT04315246b

1/2 Recurrent/refractory medulloblastoma NCT04167618

Antibody-drug conjugates

MGC018/MacroGenics 1/2
Alone or in combination with retifanlimab  

in advanced solid tumors
NCT03729596

DS-7300 (B7-H3 DXd)/
Daiichi Sankyo 1/2 Advanced solid tumors NCT04145622

Adaptive cell therapy with B7-H3–targeted CAR T-cell therapies

UNC Lineberger Comprehensive 
Cancer Center 1 Recurrent epithelial ovarian cancer NCT04670068

Seattle Children’s Hospital 1
Solid tumors in children and young adults  

aged up to 26 years
NCT04483778

St Jude Children’s  
Research Hospital 1 Solid tumors in patients aged up to 21 years NCT04897321b

Seattle Children’s Hospital 1
DIPG, diffuse midline glioma, and recurrent/  
refractory pediatric CNS tumors in patients  

aged 1 to 26 years
NCT04185038

CAR, chimeric antigen receptor; CNS, central nervous system; DIPG, diffuse intrinsic pontine glioma; DXd, deruxtecan; mAb, monoclonal antibody;  
RT, radiation therapy.

aStudy is ongoing but not actively recruiting participants.

bStudy is not yet recruiting.
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(TABLE 215-26). Notably, B7-H3 is highly expressed 
in tumor types that display low or no PD-L1 
expression in which ICIs have not gained a foot-
hold, such as prostate cancer.8,9,15

In one of the largest studies of B7-H3 expres-
sion, more than 17,000 prostate cancer specimens 
were analyzed. B7-H3 protein expression was 
observed in 47% of tumors, with moderate and 
strong expression in 21.1% and 13.5% of samples, 
respectively. High levels of B7-H3 expression 
were associated with advanced pathological 
tumor stage, higher Gleason score, lymph node 
metastasis, high Ki67 labeling index, and early 
prostate-specific antigen (PSA) recurrence  
(P < .0001 each).16

B7-H3 is expressed in both localized and meta-
static prostate cancer, although high levels of 
expression are more common in the latter.27,28 
Additionally, B7-H3 expression is observed in 
both castration-sensitive and castration-resistant 
metastatic disease, with no significant change 
in expression as tumors progress from one state 
to the other.29

OMBURTAMAB: A PUSH FOR 
REGULATORY APPROVAL
Omburtamab, a murine IgG1-based mAb that 
specifically targets B7-H3, has been developed as 
a carrier for radioimmunotherapy.9 Conjugating 
the antibody to a radioactive isotope allows for 
more precise delivery of radioactivity to B7-H3–
expressing cancer cells, with the aim of reducing 
systemic toxicity.8 Investigators are pairing 
omburtamab with 131I, iodine 124, or lutetium 177 
in phase 1 and 2 clinical trials.4

131I-omburtamab demonstrated efficacy for 
the treatment of patients with neuroblastoma 
involving CNS/leptomeningeal metastases in 
2 trials: the phase 2/3 study 101 (NCT03275402) 
and the phase 1 study 03-133 (NCT00089245). 
Results from these trials have not yet been 
published; however, according to data released 
by Y-mAbs Therapeutics, among 107 evaluable 
patients who received 131I-omburtamab in the 
03-133 study, median overall survival (OS) was 
50.8 months compared with a historical median 
OS of approximately 6 to 9 months.2 The FDA 
granted omburtamab, then known as burtomab, 
a breakthrough therapy designation for pediatric 
relapsed or refractory neuroblastoma with CNS or 
leptomeningeal metastasis in 2017.30

Based on results from both studies, Y-mAbs 
Therapeutics submitted a BLA to the FDA in 
August 2020,31 but shortly thereafter received a 
“refusal to file” letter. The agency cited the need 
for further detail in parts of the chemistry, manu-
facturing, and control module of the BLA, in 
addition to supplementary clinical trial data, as 
its reasons for not further reviewing the market-
ing application.32 The company said it has been 
working with the FDA to resolve these issues.2

ENOBLITUZUMAB: 
A NAKED  
ANTIBODY JOINS 
THE ROSTER 
Advanced Cancers
Enoblituzumab is a 
humanized B7-H3–
targeted mAb with an 
Fc domain that has 
been engineered to 
increase its binding 
to the activating Fcγ 
receptor and reduce 
binding to the inhib-
itory Fcγ receptor to 
enhance the effector 
functions of the anti-
body and optimize 
antitumor activity.8,33 

The agent has been 
studied in several clinical trials as monother-
apy and in combination with the PD-1 inhibitor 
pembrolizumab (Keytruda) in patients with 
B7-H3–expressing solid tumors.34,35 Results of a 
phase 1/2 trial (NCT02475213) published in the 
Journal for ImmunoTherapy of Cancer showed that 
dual checkpoint inhibition with enoblituzumab 
and pembrolizumab elicited antitumor activity 
and an acceptable safety profile among all treated 
patients, with notable responses in patients 
with melanoma, head and neck squamous cell 
carcinoma (HNSCC), and non–small cell lung 
cancer (NSCLC).36

In terms of efficacy, the interim analysis 
showed that patients with ICI-naïve HNSCC 
(n = 18) or NSCLC (n = 14) derived the most benefit 
from the combination. The overall response rate 

(ORR) among patients with HNSCC in this popula-
tion was 33.3%, with 1 complete response (CR),  
5 partial responses (PRs), and 5 patients with 
stable disease (SD), for a clinical benefit rate 
(CBR) of 61.1%. The median progression-free 
survival (PFS) was 3.48 months (95% CI, 1.35-not 
reached [NR]), with a 6-month PFS rate of 42.1%. 
The median OS in this patient subset was  
17.38 months (9.17-NR), with an estimated 79.9% 
of patients alive at 6 months.36 

Investigators noted that most patients in this 
group had experienced disease progression 
following platinum-based chemotherapy and that 
response rates for this population were higher 
than what had previously been observed with anti–
PD-L1 monotherapy.36 In contrast, no patients with 
HNSCC who had received prior PD-1/PD-L1 ther-
apy (n = 19) had a response to the doublet therapy, 
but SD was achieved in 47.4% of this group.

Among ICI-naïve patients with NSCLC, the 
ORR was 35.7%, with all 5 responses being PRs. 
Notably, 57.1% of patients in this cohort achieved 
SD, for a CBR of 92.9%. The median PFS was  
4.83 months (95% CI, 2.60-12.22), with a 6-month 
PFS rate of 43.3%. The median OS was  
12.32 months (95% CI, 5.65-NR), with an esti-
mated 6-month OS rate of 80.0%.22 Similar to 
patients who had received prior anti–PD-1 ther-
apy in the HNSCC group, pretreated patients with 
NSCLC (n = 21) experienced a small benefit with 
the combination (ORR, 9.5%; SD, 52.4%).36

The trial’s 2 other patient groups, cutaneous 
melanoma (n = 13) and urothelial cancer (n = 17), 
were not subdivided by prior treatment status. 
Despite a low ORR (7.7%) in the cutaneous mela-
noma group, the median OS was 14.19 months 
(95% CI, 4.76-NR), with a 6-month OS rate of 
78.6%. For patients with urothelial cancer, the 
ORR, PR rate, SD rate, and CBR were 5.9%, 5.9%, 
47.1%, and 59.2%, respectively. The median PFS 
was 2.18 months (95% CI, 1.28-5.52) in this group, 

TABLE 2.  B7-H3 Protein Expression Across Cancer Types 15-26

Cancer type B7-H3 expression (%) Number of specimens 

Breast cancer 56.8% 74

NSCLC 74% 82

Ovarian cancer 93% 103

Meningioma 76.2% 21

Gastric cancer 69.2% 120

Esophageal SCC 69.7% 66

Cutaneous SCC 85% 66

Prostate cancer 47% 17, 747

Pancreatic cancer 88.2% 68

Hepatocellular carcinoma 88.6% 70

Colorectal cancer 96.6% 117

Clear cell RCC 97.6% 82

NSCLC, non–small cell lung cancer; RCC, renal cell carcinoma; SCC, squamous cell carcinoma.

B7-H3, CONTINUED ON PAGE 75 

High levels of B7-H3 expression significantly correlate with  
negative prognostic markers in prostate cancer, including  
advanced pathological tumor stage, higher Gleason score, and 
early prostate-specific antigen recurrence. 
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The Network THE B7 CHECKPOINT FAMILY IN ACTION

FIGURE. B7-H3’s Role in  Promoting Cancer 1

This illustration depicts the diverse functions of B7-H3 in the tumor microenvironment, with question marks indicating areas in which uncertainty remains about its role in the immune system. In cancer, B7-H3 activation directly and  
indirectly affects cell-signaling networks that promote proliferation, drug resistance, invasion, and metastasis.

APC, antigen-presenting cells; IFN, interferon; Ig, immunoglobulin; IL, interleukin; NK, natural killer.

Adapted under a Creative Commons license from Zhou WT, Jin WL. Front Immunol. 2021;12:701006. doi:10.3389/fimmu.2021.701006.

PI3K/AKT/mTOR and  
JAK2/STAT3 networks

Processes affected: cell viability, proliferation, drug resistance, chemotherapy response,  
tumor growth, invasion, and metastasis
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B7-H3 receptor
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by JANE de LARTIGUE, PhD

B7-H3 IS A MEMBER of the B7 family, a group of structurally related 
proteins that play an important role in immune regulation. The most renowned 
members of this family are the immune checkpoint proteins PD-L1 and PD-L2 
(also known as B7-H1 and B7-DC, respectively), the ligands of the PD-1 recep-
tor, which negatively regulate T-cell activation. Nearly 30% of the amino acid 
sequence of the B7-H3 protein is identical to that of PD-L1.1-3 

B7-H3, also known as CD276, is a transmembrane protein that passes once 
through the membrane. In addition to its transmembrane domain, it also 
consists of an extracellular domain and a short cytoplasmic tail. The latter is 
largely unstructured, containing no known signaling motifs, but several amino 
acids within this region may undergo posttranslational modification.1-4

The extracellular domain of B7-H3 contains immunoglobulin-like domains 
that mediate protein-protein interactions. Different configurations of these 
domains generate 2 isoforms, with the dominant form containing 2 identical 
pairs of these domains. A third isoform, soluble B7-H3, also has been detected 
in human plasma and serum. Soluble B7-H3 is generated via alternative splic-
ing, creating a form of the protein that lacks the transmembrane domain, or via 
proteolytic cleavage of the extracellular region of B7-H3 from the membrane.1-4

B7-H3 gene transcripts are broadly expressed across most tissues, but 
expression of the protein is much more limited, suggesting tight posttranscrip-
tional gene regulation. Indeed, several microRNAs that regulate the expression 
of B7-H3 have been identified.1-3

Compared with PD-L1, the function of B7-H3 is much less well understood. 
To date, no receptor has been identified; studies in mice suggested the TREM-
like transcript 2 (TLT-2) protein as a potential candidate but this has not been 
confirmed in humans. In fact, B7-H3 appears to play contradictory roles in the 
immune response in addition to proposed nonimmunomodulatory functions, 
which suggests the possibility of multiple receptors.1,3-5

Initially described as a costimulatory molecule (providing the secondary 
signal for full T-cell activation), B7-H3 was subsequently found to also play a 
coinhibitory role (negatively regulating T-cell activation in the same manner as 
PD-L1/L2). It inhibits T-cell proliferation and cytotoxic effector functions and 
also may inhibit the activity of natural killer (NK) cells, thus potentially regulat-
ing innate and adaptive immunity.1-5

Although not constitutively expressed on immune cells, its expression can 
be induced on B, T, NK, and dendritic cells.1 B7-H3 also exerts functions beyond 
the immune response; it is essential for osteoblast differentiation and bone 
mineralization, for example, as well as sperm motility.1-3

Whereas B7-H3 protein expression is limited in normal cells, it is highly 
expressed in numerous types of cancers and on tumor-associated vasculature. 
Although there are a few examples of high tumor B7-H3 expression associ-
ated with better patient outcomes, in large part it has been shown to correlate 
with adverse clinical and pathologic features, poor prognosis, and resis-
tance to therapy.1-4
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with a 6-month PFS rate of 14.0%. The median 
OS was 5.72 months (95% CI, 3.09-11.1), with a 
6-month OS rate of 47.6%.36

Investigators noted that, unlike other 
dual-checkpoint blockade regimens, no new 
safety signals were reported with the combina-
tion of enoblituzumab and pembrolizumab and 
that reported toxicities were comparable to those 
seen with monotherapy. The authors concluded 
that the doublet represents a potential chemother-
apy-free option for select patients.36

MacroGenics, Inc, is evaluating enoblituzumab 
in combination with another of the company’s 
investigational agents, either the PD-1 inhibitor 
retifanlimab (MGA012) or the PD-1–LAG-3 
bispecific antibody tebotelimab (MGD013), in a 
phase 2 trial in patients with recurrent or meta-
static HNSCC (NCT04634825).

Prostate Cancer
At the 2021 European Society for Medical 
Oncology (ESMO) Congress, results from an ongo-
ing phase 2 trial of enoblituzumab as neoadjuvant 

Various protumorigenic functions have been 
ascribed to B7-H3, including promotion of 
migration and invasion, inhibition of apoptosis, 
and contribution to metabolic reprogramming 
via its activation of numerous signaling path-
ways, such as PI3K/AKT, JAK/STAT, and  
MAPK (FIGURE1).1,2 ■
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therapy in men with operable intermediate-risk 
to high-risk prostate cancer were presented. 
Investigators enrolled 32 patients in the trial, who 
received enoblituzumab intravenously at  
15 mg/kg weekly for 6 weeks beginning 50 days 
before radical prostatectomy. Prostate glands 
were retained for analysis at the time of radical 
prostatectomy, 14 days after the final dose of 
enoblituzumab.10,37 

A preprostatectomy reduction in PSA levels of 
at least 10% was observed in 34% of patients (95% 
CI, 20%-52%). One year after prostatectomy, 66% 
of men (95% CI, 48%-80%) had undetectable PSA. 
Median time to PSA recurrence was not reached 
(95% CI, 9.4 months-not evaluable). Finally, a 
reduction in Gleason grade occurred in 50% of 
patients, whereas 37.5% experienced no grade 
change and 12.5% saw an increase. Additionally, 
enoblituzumab treatment led to an apparent 
change in the tumor microenvironment, with 
increased infiltration of cytotoxic T cells.10

ADCs: SIGNS OF EFFICACY  
IN PROSTATE CANCER
Several other B7-H3–targeted drugs have demon-
strated activity in patients with prostate cancer. 
MGC018 and DS-7300 are 2 ADCs in clinical 
development, both consisting of a humanized 
B7-H3–targeted mAb conjugated to a cytotoxic 
drug via a cleavable linker.8,38

In MGC018, the cytotoxic agent is the prodrug 
seco-duocarmycin hydroxybenzamide azain-
dole (DUBA), an alkylating agent that induces 
DNA damage. MGC018 has a drug to antibody 
ratio (DAR) of 2.7, meaning that an average of 
2.7 DUBA molecules are carried by each anti-
body molecule.39

The cytotoxic drug in DS-7300, on the other 
hand, is the exatecan derivative deruxtecan, a 
potent topoisomerase inhibitor.38 Deruxtecan 
has already been successfully deployed as a 
payload in the FDA-approved HER2-targeted ADC 
fam-trastuzumab deruxtecan-nxki (Enhertu).40 
DS-7300 has a DAR of 4.38 Both drugs are being 
evaluated in ongoing phase 1/2 dose-escalation 
and -expansion trials in patients with 
advanced solid tumors.

MGC018 monotherapy demonstrated a manage-
able toxicity profile and preliminary antitumor 
activity in patients with mCRPC and melanoma 
treated during an ongoing phase 1/2 trial 
(NCT03729596) in patients with advanced solid 
tumors, according to findings presented at the 
2021 American Society of Clinical Oncology 
(ASCO) Annual Meeting. In all, 11 of 22 patients 
with mCRPC treated during dose-escalation and 
dose-expansion phases experienced a reduction 
in PSA levels of at least 50%, and 3 of 3 patients 
with melanoma had PRs with at least 24% reduc-
tion in target lesions.41

Dose-expansion cohorts are enrolling patients 

with several types of relapsed/refractory cancer. 
Preliminary results for the 40 patients with 
mCRPC and 21 patients with NSCLC who had 
been enrolled and treated with the recommended 
phase 2 dose (3 mg/kg every 3 weeks) at data 
cutoff (August 2021) were presented at the 2021 
ESMO Congress.6 

Among 32 patients who were evaluable for 
response (16 CRPC, 16 NSCLC), 4 patients in each 
cohort experienced PRs, defined as a reduction 
in target lesion sums from baseline greater than 
30%. Among patients with mCRPC, 39 were evalu-
able for PSA response, and 53.8% had a reduction 
in PSA level from baseline greater than 50%.6

The most common treatment-related adverse 
events (TRAEs) were fatigue, neutropenia, 
palmar-plantar erythrodysesthesia, pleu-
ral effusion, nausea, and asthenia. Grade 3 or 
higher TRAEs occurred in 50% of patients and 
27.9% of patients had at least 1 serious TRAE.6 
MacroGenics also plans to test the combination of 
MGC018 and retifanlimab as part of this trial.

Results from the dose-escalation portion of 
an ongoing phase 1/2 trial (NCT04145622) of 
DS-7300 were also presented at the 2021 ESMO 
Congress. Doses ranging from 0.8 to 16 mg/kg 
were administered every 3 weeks. Among 56 
patients enrolled as of April 2021, there were 9 
PRs in patients with mCRPC (3), esophageal squa-
mous cell carcinoma (2), small cell lung cancer 
(2), squamous NSCLC (1), and endometrial cancer 
(1); an additional 28 patients experienced SD. 
There were no dose-limiting toxicities, the only 
grade 3 or higher TRAE was neutropenia, and 
there were no serious TRAEs.42

Combined results from the dose-escalation 
and expansion portions of this trial in patients 
with mCRPC were reported at the 2022 ASCO 
Genitourinary Cancers Symposium. As of August 
2021, 29 evaluable patients with mCRPC had been 
treated with DS-7300 monotherapy at doses rang-
ing from 6.4 to 16.0 mg/kg (24 dose escalation 
and 5 dose expansion). There were 9 PRs  
(6 confirmed and 3 unconfirmed) and 19 patients 
had tumor shrinkage for a DCR of 72.4%. Among 
19 evaluable patients treated at the dose- 
expansion level of 12.0 mg/kg, 5 achieved PRs  
(4 confirmed and 1 unconfirmed). 

There were also preliminary indications of 
improvement in PSA levels and bone metastases. 
The most common any-grade treatment- 
emergent AEs were nausea, infusion-related reac-
tion, fatigue, chills, vomiting, anemia, diarrhea, 
and dehydration, and the most common grade 3 or 
higher AE event was anemia.7 ■

Jane de Lartigue, PhD, is a freelance medical writer 
based in Gainesville, Florida.

For a full list of references,  
see the article at  . 



She needs a treatment shown to reduce risk of 
recurrence in high-risk early breast cancer (EBC)1

The first FDA-approved addition to 
adjuvant ET in nearly 2 decades1-9

ET=endocrine therapy; HER2−=human epidermal growth factor receptor 2–negative; HR+=hormone 
receptor–positive.
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INDICATION
VERZENIO® (abemaciclib) is indicated in combination with endocrine therapy (tamoxifen or an aromatase 
inhibitor) for the adjuvant treatment of adult patients with hormone receptor (HR)-positive, human 
epidermal growth factor receptor 2 (HER2)-negative, node-positive, early breast cancer at high 
risk of recurrence and a Ki-67 score ≥20% as determined by an FDA-approved test.1

SELECT IMPORTANT SAFETY INFORMATION

Severe diarrhea associated with dehydration and infection occurred in patients treated with Verzenio. 
Across four clinical trials in 3691 patients, diarrhea occurred in 81 to 90% of patients who received 
Verzenio. Grade 3 diarrhea occurred in 8 to 20% of patients receiving Verzenio. Most patients experienced 
diarrhea during the fi rst month of Verzenio treatment. The median time to onset of the fi rst diarrhea event 
ranged from 6 to 8 days; and the median duration of Grade 2 and Grade 3 diarrhea ranged from 6 to 11 
days and 5 to 8 days, respectively. Across trials, 19 to 26% of patients with diarrhea required a Verzenio 
dose interruption and 13 to 23% required a dose reduction.

Instruct patients to start antidiarrheal therapy, such as loperamide, at the fi rst sign of loose stools, increase 
oral fl uids, and notify their healthcare provider for further instructions and appropriate follow-up. For Grade 
3 or 4 diarrhea, or diarrhea that requires hospitalization, discontinue Verzenio until toxicity resolves to 
≤Grade 1, and then resume Verzenio at the next lower dose.

Neutropenia, including febrile neutropenia and fatal neutropenic sepsis, occurred in patients treated with Verzenio. 
Across four clinical trials in 3691 patients, neutropenia occurred in 37 to 46% of patients receiving Verzenio. A Grade 
≥3 decrease in neutrophil count (based on laboratory fi ndings) occurred in 19 to 32% of patients receiving Verzenio. 
Across trials, the median time to fi rst episode of Grade ≥3 neutropenia ranged 
from 29 to 33 days, and the median duration of Grade ≥3 neutropenia ranged from 11 to 16 days. Febrile 
neutropenia has been reported in <1% of patients exposed to Verzenio across trials. Two deaths due to neutropenic 
sepsis were observed in MONARCH 2. Inform patients to promptly report any episodes of 
fever to their healthcare provider.

Monitor complete blood counts prior to the start of Verzenio therapy, every 2 weeks for the fi rst 2 months, 
monthly for the next 2 months, and as clinically indicated. Dose interruption, dose reduction, or delay in 
starting treatment cycles is recommended for patients who develop Grade 3 or 4 neutropenia.

Severe, life-threatening, or fatal interstitial lung disease (ILD) or pneumonitis can occur in patients treated 
with Verzenio and other CDK4/6 inhibitors. In Verzenio-treated patients in EBC (monarchE), 3% of patients 
experienced ILD or pneumonitis of any grade: 0.4% were Grade 3 or 4 and there was one fatality (0.1%). In Verzenio-
treated patients in MBC (MONARCH 1, MONARCH 2, MONARCH 3), 3.3% of Verzenio-treated 
patients had ILD or pneumonitis of any grade: 0.6% had Grade 3 or 4, and 0.4% had fatal outcomes. Additional 
cases of ILD or pneumonitis have been observed in the postmarketing setting, with fatalities reported. 

Monitor patients for pulmonary symptoms indicative of ILD or pneumonitis. 
Symptoms may include hypoxia, cough, dyspnea, or interstitial infi ltrates 
on radiologic exams. Infectious, neoplastic, and other causes for such 
symptoms should be excluded by means of appropriate investigations. Dose 
interruption or dose reduction is recommended in patients who develop 
persistent or recurrent Grade 2 ILD or pneumonitis. Permanently discontinue 
Verzenio in all patients with Grade 3 or 4 ILD 
or pneumonitis.

TAKE HOPE 
FURTHER

Please see Select Important Safety 
Information throughout and Brief Summary 
of full Prescribing Information for Verzenio 
on the following pages.
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AND
4+ nodes OR 1-3 nodes with 

Grade 3 disease or tumor size ≥5 cm

Consider Verzenio for your patients with

NODE-POSITIVE
DISEASE

Ki-67
≥20%

APPROVAL BASED ON RESULTS IN PATIENTS WITH THE INDICATED 
CLINICAL AND PATHOLOGICAL RISK FACTORS (n=2,003)1

4+ nodes OR 1-3 nodes 
Grade 3 disease 

Consider Verzenio for your patients with

NODE-POSITIVE

APPROVAL BASED ON RESULTS IN PATIENTS WITH THE INDICATED 
CLINICAL AND PATHOLOGICAL RISK FACTORS (

IDFS=invasive disease–free survival; 
SoC=standard of care.

monarchE was a phase III clinical trial that 
enrolled 5,637 peri- and postmenopausal 
adult women and men with HR+, HER2−, 
node-positive EBC at high risk of recurrence. 
High risk was defi ned as 4+ positive nodes, 
or 1-3 positive nodes with Grade 3 disease 
or tumor size ≥5 cm (central Ki-67 testing 
was conducted retrospectively for patients 
with untreated breast tissue samples), or 1-3 
positive nodes with Ki-67 ≥20%. All patients 
completed primary treatment prior to 1:1 
randomization to receive either 150-mg, 
twice-daily Verzenio plus SoC ET or SoC ET 
alone for 2 years. ET continued through 5-10 
years as clinically indicated. The primary 
endpoint was IDFS.1,2

SELECT IMPORTANT SAFETY INFORMATION  (cont’d)
Grade ≥3 increases in alanine aminotransferase (ALT) (2 to 6%) and aspartate aminotransferase (AST) (2 to 3%) were reported in 
patients receiving Verzenio. Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to 
onset of Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. The 
median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to Grade <3 ranged from 
11 to 15 days. 

Monitor liver function tests (LFTs) prior to the start of Verzenio therapy, every 2 weeks for the fi rst 2 months, monthly for the next 2 
months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in starting treatment cycles is 
recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 4 hepatic transaminase elevation.

Please see Select Important Safety Information throughout and Brief Summary 
of full Prescribing Information for Verzenio on the following pages.

Verzenio: FDA-APPROVED
for patients with HR+, HER2–, 
node-positive EBC at high risk of 
recurrence and a Ki-67 score ≥20%1-3
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In patients with HR+, HER2−, node-positive EBC at high risk of recurrence and a Ki-67 score ≥20% (n=2,003) 

Verzenio: The only CDK4 & 6 inhibitor to reduce 
risk of recurrence in combination with ET 1,7-9

* Statistical signifi cance was achieved for this 
subpopulation earlier at the fi nal IDFS analysis. 
The result in this post hoc analysis cannot be 
interpreted as statistically signifi cant.1

OS was immature. A total of 95 (4.7%) 
patients had died. Long-term follow-up 
is planned.1,2

This post hoc effi cacy analysis was 
performed at a median follow-up of 27.1 months. 
Additional exploratory analyses were performed 
at this time; effi cacy results for the subpopulation 
with high-risk clinicopathological features and 
Ki-67 
≥20% are provided.3*

HR=hazard ratio; OS=overall survival.

SELECT IMPORTANT SAFETY INFORMATION (cont’d)
Venous thromboembolic events (VTE) were reported in 2 to 5% of patients across three clinical trials in 
3559 patients treated with Verzenio (monarchE, MONARCH 2, MONARCH 3). VTE included deep vein 
thrombosis, pulmonary embolism, pelvic venous thrombosis, cerebral venous sinus thrombosis, subclavian 
and axillary vein thrombosis, and inferior vena cava thrombosis. In clinical trials, deaths due to VTE have 
been reported in patients treated with Verzenio.

Verzenio has not been studied in patients with early breast cancer who had a history of VTE. Monitor 
patients for signs and symptoms of venous thrombosis and pulmonary embolism and treat as medically 
appropriate. Dose interruption is recommended for EBC patients with any grade VTE and for MBC patients 
with a Grade 3 or 4 VTE.

Verzenio can cause fetal harm when administered to a pregnant woman, based on fi ndings from animal 
studies and the mechanism of action. In animal reproduction studies, administration of abemaciclib to 
pregnant rats during the period of organogenesis caused teratogenicity and decreased fetal weight at 
maternal exposures that were similar to the human clinical exposure based on area under the curve (AUC) 
at the maximum recommended human dose. Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective contraception during treatment with Verzenio 
and for 3 weeks after the last dose. Based on fi ndings in animals, Verzenio may impair fertility in males 
of reproductive potential. There are no data on the presence of Verzenio in human milk or its effects on 
the breastfed child or on milk production. Advise lactating women not to breastfeed during Verzenio
treatment and for at least 3 weeks after the last dose because of the potential for serious 
adverse reactions in breastfed infants. 

At 3 years, Verzenio reduced the risk
of recurrence by more than a third1

86.1% of patients remained 
recurrence-free with Verzenio plus ET 

vs 79.0% with ET alone.1

The number of events at the time 
of analysis was 104 with Verzenio plus ET vs 

158 with ET alone.1

See the breakthrough results at 
VerzenioData.com/EBC

Verzenio: FDA-APPROVED
for patients with HR+, HER2–, 
node-positive EBC at high risk of 
recurrence and a Ki-67 score ≥20%1-3
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SELECT IMPORTANT SAFETY INFORMATION (cont’d)

The most common adverse reactions (all grades, ≥10%) observed in monarchE for Verzenio plus tamoxifen or an aromatase inhibitor 
vs tamoxifen or an aromatase inhibitor, with a difference between arms of ≥2%,  were diarrhea (84% vs 9%), infections (51% vs 39%), 
neutropenia (46% vs 6%),  fatigue (41% vs 18%),  leukopenia (38% vs 7%),  nausea (30% vs 9%), anemia (24% vs 4%),  headache (20% vs 
15%), vomiting (18% vs 4.6%), stomatitis (14% vs 5%), lymphopenia (14% vs 3%), thrombocytopenia (13% vs 2%), decreased appetite (12% 
vs 2.4%), ALT increased (12% vs 6%), AST increased (12% vs 5%), dizziness (11% vs 7%), rash (11% vs 4.5%), and alopecia (11% vs 2.7 %).

The most frequently reported ≥5% Grade 3 or 4 adverse reaction that occurred in the Verzenio arm vs the tamoxifen or an aromatase 
inhibitor arm of monarchE were neutropenia (19.6% vs 1%), leukopenia (11% vs <1%), diarrhea (8% vs 0.2%), and lymphopenia (5% vs <1%).

Lab abnormalities (all grades; Grade 3 or 4) for monarchE in ≥10% for Verzenio plus tamoxifen or an aromatase inhibitor with a 
difference between arms of ≥2% were increased serum creatinine (99% vs 91%; .5% vs <.1%), decreased white blood cells (89% vs 28%; 
19.1% vs 1.1%), decreased neutrophil count (84% vs 23%; 18.7% vs 1.9%), anemia (68% vs 17%; 1% vs .1%), decreased lymphocyte count 
(59% vs 24%; 13.2 % vs 2.5%), decreased platelet count (37% vs 10%; .9% vs .2%), increased ALT (37% vs 24%; 2.6% vs 1.2%), increased 
AST (31% vs 18%; 1.6% vs .9%), and hypokalemia (11% vs 3.8%; 1.3% vs 0.2%).

Strong and moderate CYP3A inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically meaningful 
extent and may lead to increased toxicity. Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of 
abemaciclib by up to 16-fold. In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the 
Verzenio dose to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have had 
a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the Verzenio dose to 50 mg twice daily with concomitant 
use of strong CYP3A inhibitors. If a patient taking Verzenio discontinues a strong CYP3A inhibitor, increase the Verzenio dose (after 3 to 
5 half-lives of the inhibitor) to the dose that was used before starting the inhibitor. With concomitant use of moderate CYP3A inhibitors, 
monitor for adverse reactions and consider reducing the Verzenio dose in 50 mg decrements. Patients should avoid grapefruit products. 

Avoid concomitant use of strong or moderate CYP3A inducers and consider alternative agents. Coadministration of strong or 
moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its active metabolites and may lead to reduced 
activity. 

With severe hepatic impairment (Child-Pugh C), reduce the Verzenio dosing frequency to once daily. The pharmacokinetics of Verzenio 
in patients with severe renal impairment (CLcr <30 mL/min), end stage renal disease, or in patients on dialysis is unknown. No dosage 
adjustments are necessary in patients with mild or moderate hepatic (Child-Pugh A or B) and/or renal impairment (CLcr ≥30-89 mL/min). 

Please see Select Important Safety Information throughout 
and Brief Summary of full Prescribing Information for Verzenio 
on the following pages.
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Brief Summary: Consult the package insert for complete prescribing information.

INDICATIONS AND USAGE 

VERZENIO® (abemaciclib) is indicated:
•  in combination with endocrine therapy (tamoxifen or an aromatase inhibitor) for the adjuvant treatment of adult patients

with hormone receptor (HR)-positive, human epidermal growth factor receptor 2 (HER2)-negative, node-positive, early 
breast cancer at high risk of recurrence and a Ki-67 score ≥20% as determined by an FDA-approved test.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS

Diarrhea

Severe diarrhea associated with dehydration and infection occurred in patients treated with VERZENIO.

Across four clinical trials in 3691 patients, diarrhea occurred in 81% to 90% of patients who received VERZENIO. 
Grade 3 diarrhea occurred in 8% to 20% of patients receiving VERZENIO.

Most patients experienced diarrhea during the first month of VERZENIO treatment. The median time to onset of the first 
diarrhea event ranged from 6 to 8 days; and the median duration of Grade 2 and Grade 3 diarrhea ranged from 6 to 
11 days and 5 to 8 days, respectively. Across trials, 19% to 26% of patients with diarrhea required a VERZENIO dose 
interruption and 13% to 23% required a dose reduction.

Instruct patients to start antidiarrheal therapy such as loperamide at the first sign of loose stools, increase oral fluids, 
and notify their healthcare provider for further instructions and appropriate follow up. For Grade 3 or 4 diarrhea, or 
diarrhea that requires hospitalization, discontinue VERZENIO until toxicity resolves to ≤Grade 1, and then resume 
VERZENIO at the next lower dose.

Neutropenia

Neutropenia, including febrile neutropenia and fatal neutropenic sepsis, occurred in patients treated with VERZENIO.

Across four clinical trials in 3691 patients, neutropenia occurred in a 37% to 46% of patients receiving VERZENIO. A 
Grade ≥3 decrease in neutrophil count (based on laboratory findings) occurred in 19% to 32% of patients receiving 
VERZENIO. Across trials, the median time to the first episode of Grade ≥3 neutropenia ranged from 29 days to 33 days, 
and the median duration of Grade ≥3 neutropenia ranged from 11 days to 16 days.

Febrile neutropenia has been reported in <1% of patients exposed to VERZENIO across trials. Two deaths due to neutropenic 
sepsis were observed in MONARCH 2. Inform patients to promptly report any episodes of fever to their healthcare provider.

Monitor complete blood counts prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly for 
the next 2 months, and as clinically indicated. Dose interruption, dose reduction, or delay in starting treatment cycles is 
recommended for patients who develop Grade 3 or 4 neutropenia.

Interstitial Lung Disease (ILD) or Pneumonitis

Severe, life-threatening, or fatal interstitial lung disease (ILD) or pneumonitis can occur in patients treated with 
VERZENIO and other CDK4/6 inhibitors. In VERZENIO-treated patients in early breast cancer (monarchE, N=2791), 3% 
of patients experienced ILD or pneumonitis of any grade: 0.4% were Grade 3 or 4 and there was one fatality (0.1%). In 
VERZENIO-treated patients in advanced or metastatic breast cancer (N=900) (MONARCH 1, MONARCH 2, MONARCH 3), 
3.3% of VERZENIO-treated patients had ILD or pneumonitis of any grade: 0.6% had Grade 3 or 4, and 0.4% had fatal 
outcomes. Additional cases of ILD or pneumonitis have been observed in the postmarketing setting, with fatalities reported.

Monitor patients for pulmonary symptoms indicative of ILD or pneumonitis. Symptoms may include hypoxia, cough, 
dyspnea, or interstitial infiltrates on radiologic exams. Infectious, neoplastic, and other causes for such symptoms 
should be excluded by means of appropriate investigations.

Dose interruption or dose reduction is recommended for patients who develop persistent or recurrent Grade 2 ILD or 
pneumonitis. Permanently discontinue VERZENIO in all patients with Grade 3 or 4 ILD or pneumonitis.

Hepatotoxicity

Grade ≥3 ALT (2% to 6%) and AST (2% to 3%) were reported in patients receiving VERZENIO.

Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to onset of 
Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. 
The median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to 
Grade <3 ranged from 11 to 15 days.

Monitor liver function tests (LFTs) prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly 
for the next 2 months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in 
starting treatment cycles is recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 
Grade 4 hepatic transaminase elevation.

Venous Thromboembolism

Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), venous thromboembolic events 
were reported in 2% to 5% of patients treated with VERZENIO. Venous thromboembolic events included deep vein 
thrombosis, pulmonary embolism, pelvic venous thrombosis, cerebral venous sinus thrombosis, subclavian and axillary 
vein thrombosis, and inferior vena cava thrombosis. In clinical trials, deaths due to venous thromboembolism have 
been reported in patients treated with VERZENIO.

VERZENIO has not been studied in patients with early breast cancer who had a history of venous thromboembolism. 
Monitor patients for signs and symptoms of venous thrombosis and pulmonary embolism and treat as medically 
appropriate. Dose interruption is recommended for early breast cancer patients with any grade venous thromboembolic 
event and for advanced or metastatic breast cancer patients with a Grade 3 or 4 venous thromboembolic event.

Embryo-Fetal Toxicity

Based on findings from animal studies and the mechanism of action, VERZENIO can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, administration of abemaciclib to pregnant rats 
during the period of organogenesis caused teratogenicity and decreased fetal weight at maternal exposures that 
were similar to the human clinical exposure based on area under the curve (AUC) at the maximum recommended 
human dose.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with VERZENIO and for 3 weeks after the last dose.

ADVERSE REACTIONS

Clinical Studies Experience

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

The safety population described in the Warnings and Precautions reflect exposure to VERZENIO in 3691 patients from 
four clinical trials: monarchE, MONARCH 1, MONARCH 2, and MONARCH 3. The safety population includes exposure 
to VERZENIO as a single agent at 200 mg twice daily in 132 patients in MONARCH 1 and to VERZENIO at 150 mg 
twice daily in 3559 patients administered in combination with fulvestrant, tamoxifen, or an aromatase inhibitor in 
monarchE, MONARCH 2, and MONARCH 3. The median duration of exposure ranged from 4.5 months in MONARCH 1 
to 24 months in monarchE. The most common adverse reactions (incidence ≥20%) across clinical trials were: diarrhea, 
neutropenia, nausea, abdominal pain, infections, fatigue, anemia, leukopenia, decreased appetite, vomiting, headache, 
alopecia, and thrombocytopenia.

Early Breast Cancer

monarchE: VERZENIO in Combination with Tamoxifen or an Aromatase Inhibitor as Adjuvant Treatment

Adult patients with HR-positive, HER2-negative, node-positive early breast cancer at a high risk of recurrence

The safety of VERZENIO was evaluated in monarchE, a study of 5591 adult patients receiving VERZENIO plus endocrine 
therapy (tamoxifen or an aromatase inhibitor) or endocrine therapy (tamoxifen or an aromatase inhibitor) alone. 
Patients were randomly assigned to receive 150 mg of VERZENIO orally, twice daily, plus tamoxifen or an aromatase 
inhibitor, or tamoxifen or an aromatase inhibitor, for two years or until discontinuation criteria were met. The median 
duration of VERZENIO treatment was 24 months.

The most frequently reported (≥5%) Grade 3 or 4 adverse reactions were neutropenia, leukopenia, diarrhea, and 
lymphopenia.

Fatal adverse reactions occurred in 0.8% of patients who received VERZENIO plus endocrine therapy (tamoxifen or 
an aromatase inhibitor), including: cardiac failure (0.1%), cardiac arrest, myocardial infarction, ventricular fibrillation, 
cerebral hemorrhage, cerebrovascular accident, pneumonitis, hypoxia, diarrhea and mesenteric artery thrombosis  
(0.03% each).

Permanent VERZENIO treatment discontinuation due to an adverse reaction was reported in 19% of patients receiving 
VERZENIO, plus tamoxifen or an aromatase inhibitor. Of the patients receiving tamoxifen or an aromatase inhibitor, 
1% permanently discontinued due to an adverse reaction. The most common adverse reactions leading to VERZENIO 
discontinuations were diarrhea (5%), fatigue (2%), and neutropenia (0.9%).

Dose interruption of VERZENIO due to an adverse reaction occurred in 62% of patients receiving VERZENIO plus 
tamoxifen or aromatase inhibitors. Adverse reactions leading to VERZENIO dose interruptions in ≥5% of patients were 
diarrhea (20%), neutropenia (16%), leukopenia (7%), and fatigue (5%).

Dose reductions of VERZENIO due to an adverse reaction occurred in 44% of patients receiving VERZENIO plus 
endocrine therapy (tamoxifen or an aromatase inhibitor). Adverse reactions leading to VERZENIO dose reductions in 
≥5% were diarrhea (17%), neutropenia (8%), and fatigue (5%).

The most common adverse reactions reported (≥20%) in the VERZENIO, plus tamoxifen or an aromatase inhibitor, arm 
and ≥2% higher than the tamoxifen or an aromatase inhibitor arm were: diarrhea, infections, neutropenia, fatigue, 
leukopenia, nausea, anemia, and headache. Adverse reactions are shown in Table 1 and laboratory abnormalities are 
shown in Table 2.

Table 1: Adverse Reactions (≥10%) of Patients Receiving VERZENIO Plus Tamoxifen or an Aromatase  
Inhibitor [with a Difference between Arms of ≥2%] in monarchE

VERZENIO Plus 
Tamoxifen or an 

Aromatase Inhibitor
N=2791

Tamoxifen or an 
Aromatase Inhibitor

N=2800
All Gradesa

%
Grade 3

%
Grade 4

%
All Gradesb

%
Grade 3

%
Grade 4

%
Gastrointestinal Disorders

Diarrhea 84 8 0 9 0.2 0
Nausea 30 0.5 0 9 <0.1 0
Vomiting 18 0.5 0 4.6 0.1 0
Stomatitisc 14 0.1 0 5 0 0

Infections and Infestations
Infectionsd 51 4.9 0.6 39 2.7 0.1

General Disorders and Administration Site Conditions
Fatiguee 41 2.9 0 18 0.1 0

Nervous System Disorders
Headache 20 0.3 0 15 0.2 0
Dizziness 11 0.1 0 7 <0.1 0

Metabolism and Nutrition Disorders
Decreased appetite 12 0.6 0 2.4 <0.1 0
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VERZENIO® (abemaciclib) tablets, for oral use
Initial U.S. Approval: 2017

Brief Summary: Consult the package insert for complete prescribing information.

INDICATIONS AND USAGE 

VERZENIO® (abemaciclib) is indicated:
•  in combination with endocrine therapy (tamoxifen or an aromatase inhibitor) for the adjuvant treatment of adult patients

with hormone receptor (HR)-positive, human epidermal growth factor receptor 2 (HER2)-negative, node-positive, early 
breast cancer at high risk of recurrence and a Ki-67 score ≥20% as determined by an FDA-approved test.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS

Diarrhea

Severe diarrhea associated with dehydration and infection occurred in patients treated with VERZENIO.

Across four clinical trials in 3691 patients, diarrhea occurred in 81% to 90% of patients who received VERZENIO. 
Grade 3 diarrhea occurred in 8% to 20% of patients receiving VERZENIO.

Most patients experienced diarrhea during the first month of VERZENIO treatment. The median time to onset of the first 
diarrhea event ranged from 6 to 8 days; and the median duration of Grade 2 and Grade 3 diarrhea ranged from 6 to 
11 days and 5 to 8 days, respectively. Across trials, 19% to 26% of patients with diarrhea required a VERZENIO dose 
interruption and 13% to 23% required a dose reduction.

Instruct patients to start antidiarrheal therapy such as loperamide at the first sign of loose stools, increase oral fluids, 
and notify their healthcare provider for further instructions and appropriate follow up. For Grade 3 or 4 diarrhea, or 
diarrhea that requires hospitalization, discontinue VERZENIO until toxicity resolves to ≤Grade 1, and then resume 
VERZENIO at the next lower dose.

Neutropenia

Neutropenia, including febrile neutropenia and fatal neutropenic sepsis, occurred in patients treated with VERZENIO.

Across four clinical trials in 3691 patients, neutropenia occurred in a 37% to 46% of patients receiving VERZENIO. A 
Grade ≥3 decrease in neutrophil count (based on laboratory findings) occurred in 19% to 32% of patients receiving 
VERZENIO. Across trials, the median time to the first episode of Grade ≥3 neutropenia ranged from 29 days to 33 days, 
and the median duration of Grade ≥3 neutropenia ranged from 11 days to 16 days.

Febrile neutropenia has been reported in <1% of patients exposed to VERZENIO across trials. Two deaths due to neutropenic 
sepsis were observed in MONARCH 2. Inform patients to promptly report any episodes of fever to their healthcare provider.

Monitor complete blood counts prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly for 
the next 2 months, and as clinically indicated. Dose interruption, dose reduction, or delay in starting treatment cycles is 
recommended for patients who develop Grade 3 or 4 neutropenia.

Interstitial Lung Disease (ILD) or Pneumonitis

Severe, life-threatening, or fatal interstitial lung disease (ILD) or pneumonitis can occur in patients treated with 
VERZENIO and other CDK4/6 inhibitors. In VERZENIO-treated patients in early breast cancer (monarchE, N=2791), 3% 
of patients experienced ILD or pneumonitis of any grade: 0.4% were Grade 3 or 4 and there was one fatality (0.1%). In 
VERZENIO-treated patients in advanced or metastatic breast cancer (N=900) (MONARCH 1, MONARCH 2, MONARCH 3), 
3.3% of VERZENIO-treated patients had ILD or pneumonitis of any grade: 0.6% had Grade 3 or 4, and 0.4% had fatal 
outcomes. Additional cases of ILD or pneumonitis have been observed in the postmarketing setting, with fatalities reported.

Monitor patients for pulmonary symptoms indicative of ILD or pneumonitis. Symptoms may include hypoxia, cough, 
dyspnea, or interstitial infiltrates on radiologic exams. Infectious, neoplastic, and other causes for such symptoms 
should be excluded by means of appropriate investigations.

Dose interruption or dose reduction is recommended for patients who develop persistent or recurrent Grade 2 ILD or 
pneumonitis. Permanently discontinue VERZENIO in all patients with Grade 3 or 4 ILD or pneumonitis.

Hepatotoxicity

Grade ≥3 ALT (2% to 6%) and AST (2% to 3%) were reported in patients receiving VERZENIO.

Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to onset of 
Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. 
The median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to 
Grade <3 ranged from 11 to 15 days.

Monitor liver function tests (LFTs) prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly 
for the next 2 months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in 
starting treatment cycles is recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 
Grade 4 hepatic transaminase elevation.

Venous Thromboembolism

Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), venous thromboembolic events 
were reported in 2% to 5% of patients treated with VERZENIO. Venous thromboembolic events included deep vein 
thrombosis, pulmonary embolism, pelvic venous thrombosis, cerebral venous sinus thrombosis, subclavian and axillary 
vein thrombosis, and inferior vena cava thrombosis. In clinical trials, deaths due to venous thromboembolism have 
been reported in patients treated with VERZENIO.

VERZENIO has not been studied in patients with early breast cancer who had a history of venous thromboembolism. 
Monitor patients for signs and symptoms of venous thrombosis and pulmonary embolism and treat as medically 
appropriate. Dose interruption is recommended for early breast cancer patients with any grade venous thromboembolic 
event and for advanced or metastatic breast cancer patients with a Grade 3 or 4 venous thromboembolic event.

Embryo-Fetal Toxicity

Based on findings from animal studies and the mechanism of action, VERZENIO can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, administration of abemaciclib to pregnant rats 
during the period of organogenesis caused teratogenicity and decreased fetal weight at maternal exposures that 
were similar to the human clinical exposure based on area under the curve (AUC) at the maximum recommended 
human dose.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with VERZENIO and for 3 weeks after the last dose.

ADVERSE REACTIONS

Clinical Studies Experience

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

The safety population described in the Warnings and Precautions reflect exposure to VERZENIO in 3691 patients from 
four clinical trials: monarchE, MONARCH 1, MONARCH 2, and MONARCH 3. The safety population includes exposure 
to VERZENIO as a single agent at 200 mg twice daily in 132 patients in MONARCH 1 and to VERZENIO at 150 mg 
twice daily in 3559 patients administered in combination with fulvestrant, tamoxifen, or an aromatase inhibitor in 
monarchE, MONARCH 2, and MONARCH 3. The median duration of exposure ranged from 4.5 months in MONARCH 1 
to 24 months in monarchE. The most common adverse reactions (incidence ≥20%) across clinical trials were: diarrhea, 
neutropenia, nausea, abdominal pain, infections, fatigue, anemia, leukopenia, decreased appetite, vomiting, headache, 
alopecia, and thrombocytopenia.

Early Breast Cancer

monarchE: VERZENIO in Combination with Tamoxifen or an Aromatase Inhibitor as Adjuvant Treatment

Adult patients with HR-positive, HER2-negative, node-positive early breast cancer at a high risk of recurrence

The safety of VERZENIO was evaluated in monarchE, a study of 5591 adult patients receiving VERZENIO plus endocrine 
therapy (tamoxifen or an aromatase inhibitor) or endocrine therapy (tamoxifen or an aromatase inhibitor) alone. 
Patients were randomly assigned to receive 150 mg of VERZENIO orally, twice daily, plus tamoxifen or an aromatase 
inhibitor, or tamoxifen or an aromatase inhibitor, for two years or until discontinuation criteria were met. The median 
duration of VERZENIO treatment was 24 months.

The most frequently reported (≥5%) Grade 3 or 4 adverse reactions were neutropenia, leukopenia, diarrhea, and 
lymphopenia.

Fatal adverse reactions occurred in 0.8% of patients who received VERZENIO plus endocrine therapy (tamoxifen or 
an aromatase inhibitor), including: cardiac failure (0.1%), cardiac arrest, myocardial infarction, ventricular fibrillation, 
cerebral hemorrhage, cerebrovascular accident, pneumonitis, hypoxia, diarrhea and mesenteric artery thrombosis  
(0.03% each).

Permanent VERZENIO treatment discontinuation due to an adverse reaction was reported in 19% of patients receiving 
VERZENIO, plus tamoxifen or an aromatase inhibitor. Of the patients receiving tamoxifen or an aromatase inhibitor, 
1% permanently discontinued due to an adverse reaction. The most common adverse reactions leading to VERZENIO 
discontinuations were diarrhea (5%), fatigue (2%), and neutropenia (0.9%).

Dose interruption of VERZENIO due to an adverse reaction occurred in 62% of patients receiving VERZENIO plus 
tamoxifen or aromatase inhibitors. Adverse reactions leading to VERZENIO dose interruptions in ≥5% of patients were 
diarrhea (20%), neutropenia (16%), leukopenia (7%), and fatigue (5%).

Dose reductions of VERZENIO due to an adverse reaction occurred in 44% of patients receiving VERZENIO plus 
endocrine therapy (tamoxifen or an aromatase inhibitor). Adverse reactions leading to VERZENIO dose reductions in 
≥5% were diarrhea (17%), neutropenia (8%), and fatigue (5%).

The most common adverse reactions reported (≥20%) in the VERZENIO, plus tamoxifen or an aromatase inhibitor, arm 
and ≥2% higher than the tamoxifen or an aromatase inhibitor arm were: diarrhea, infections, neutropenia, fatigue, 
leukopenia, nausea, anemia, and headache. Adverse reactions are shown in Table 1 and laboratory abnormalities are 
shown in Table 2.

Table 1: Adverse Reactions (≥10%) of Patients Receiving VERZENIO Plus Tamoxifen or an Aromatase  
Inhibitor [with a Difference between Arms of ≥2%] in monarchE

VERZENIO Plus 
Tamoxifen or an 

Aromatase Inhibitor
N=2791

Tamoxifen or an 
Aromatase Inhibitor

N=2800
All Gradesa

%
Grade 3

%
Grade 4

%
All Gradesb

%
Grade 3

%
Grade 4

%
Gastrointestinal Disorders

Diarrhea 84 8 0 9 0.2 0
Nausea 30 0.5 0 9 <0.1 0
Vomiting 18 0.5 0 4.6 0.1 0
Stomatitisc 14 0.1 0 5 0 0

Infections and Infestations
Infectionsd 51 4.9 0.6 39 2.7 0.1

General Disorders and Administration Site Conditions
Fatiguee 41 2.9 0 18 0.1 0

Nervous System Disorders
Headache 20 0.3 0 15 0.2 0
Dizziness 11 0.1 0 7 <0.1 0

Metabolism and Nutrition Disorders
Decreased appetite 12 0.6 0 2.4 <0.1 0

PP-AL-US-3237_Verzenio EBC Multi-Page Targeted Oncology.indd   6PP-AL-US-3237_Verzenio EBC Multi-Page Targeted Oncology.indd   6 14/04/22   7:02 PM14/04/22   7:02 PM



VERZENIO® (abemaciclib) tablets, for oral use AL HCP BS_MonE 12OCT2021 VERZENIO® (abemaciclib) tablets, for oral use AL HCP BS_MonE 12OCT2021

Verzenio,  AL HCP BS_MonE 12OCT2021 - 10.5 x 13.75 PRINTER VERSION 2 OF 2

VERZENIO Plus 
Tamoxifen or an 

Aromatase Inhibitor
N=2791

Tamoxifen or an 
Aromatase Inhibitor

N=2800
All Gradesa

%
Grade 3

%
Grade 4

%
All Gradesb

%
Grade 3

%
Grade 4

%
Skin and Subcutaneous Tissue Disorders

Rashf 11 0.4 0 4.5 0 0
Alopecia 11 0 0 2.7 0 0

a Includes the following fatal adverse reactions: diarrhea (n=1), and infections (n=4)
b Includes the following fatal adverse reactions: infections (n=5)
c Includes mouth ulceration, mucosal inflammation, oropharyngeal pain, stomatitis.
d  Includes all reported preferred terms that are part of the Infections and Infestations system organ class. Most 

common infections (>5%) include upper respiratory tract infection, urinary tract infection, and nasopharyngitis.
e  Includes asthenia, fatigue.
f  Includes exfoliative rash, mucocutaneous rash, rash, rash erythematous, rash follicular, rash generalized, rash 

macular, rash maculo-papular, rash maculovesicular, rash morbilliform, rash papular, rash papulosquamous, rash 
pruritic, rash vesicular, vulvovaginal rash.

Clinically relevant adverse reactions in <10% of patients who received VERZENIO in combination with tamoxifen or an 
aromatase inhibitor in monarchE include:
• Pruritus-9%
• Dyspepsia-8%
•  Nail disorder-6% (includes nail bed disorder, nail bed inflammation, nail discoloration, nail disorder, nail dystrophy, 

nail pigmentation, nail ridging, nail toxicity, onychalgia, onychoclasis, onycholysis, onychomadesis)
• Lacrimation increased-6%
• Dysgeusia-5%
•  Interstitial lung disease (ILD)/pneumonitis-3% (includes pneumonitis, radiation pneumonitis, interstitial lung 

disease, pulmonary fibrosis, organizing pneumonia, radiation fibrosis – lung, lung opacity, sarcoidosis)
•  Venous thromboembolic events (VTEs)-3% (includes catheter site thrombosis, cerebral venous thrombosis, 

deep vein thrombosis, device related thrombosis, embolism, hepatic vein thrombosis, jugular vein occlusion, 
jugular vein thrombosis, ovarian vein thrombosis, portal vein thrombosis, pulmonary embolism, subclavian vein 
thrombosis, venous thrombosis limb)

Table 2: Laboratory Abnormalities (≥10%) in Patients Receiving VERZENIO Plus Tamoxifen or an  
Aromatase Inhibitor [with a Difference between Arms of ≥2%] in monarchE

VERZENIO
Plus Tamoxifen or an 
Aromatase Inhibitor

N=2791

Tamoxifen or an 
Aromatase Inhibitor

N=2800
All Grades

%
Grade 3

%
Grade 4

%
All Grades

%
Grade 3

%
Grade 4

%
Creatinine increased 99 0.5 0 91 <0.1 0
White blood cell decreased 89 19 <0.1 28 1.1 0
Neutrophil count decreased 84 18 0.7 23 1.6 0.3
Anemia 68 1.0 0 17 0.1 0
Lymphocyte count decreased 59 13 0.2 24 2.4 0.1
Platelet count decreased 37 0.7 0.2 10 0.1 0.1
Alanine aminotransferase increased 37 2.5 <0.1 24 1.2 0
Aspartate aminotransferase increased 31 1.5 <0.1 18 0.9 0
Hypokalemia 11 1.2 0.1 3.8 0.1 0.1

DRUG INTERACTIONS 

Effect of Other Drugs on VERZENIO

CYP3A Inhibitors
Strong and moderate CYP3A4 inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically 
meaningful extent and may lead to increased toxicity.

Ketoconazole
Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of abemaciclib by up to 16-fold.

Other Strong CYP3A Inhibitors
In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the VERZENIO dose 
to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have 
had a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the VERZENIO dose to 50 mg 
twice daily with concomitant use of strong CYP3A inhibitors. If a patient taking VERZENIO discontinues a strong CYP3A 
inhibitor, increase the VERZENIO dose (after 3-5 half-lives of the inhibitor) to the dose that was used before starting the 
inhibitor. Patients should avoid grapefruit products.

Moderate CYP3A Inhibitors
With concomitant use of moderate CYP3A inhibitors, monitor for adverse reactions and consider reducing the 
VERZENIO dose in 50 mg decrements, if necessary.

Strong and Moderate CYP3A Inducers
Coadministration of strong or moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its 
active metabolites and may lead to reduced activity. Avoid concomitant use of strong or moderate CYP3A inducers and 
consider alternative agents.

USE IN SPECIFIC POPULATIONS

Pregnancy

Risk Summary
Based on findings in animals and its mechanism of action, VERZENIO can cause fetal harm when administered to a 
pregnant woman. There are no available human data informing the drug-associated risk. Advise pregnant women 
of the potential risk to a fetus. In animal reproduction studies, administration of abemaciclib during organogenesis 
was teratogenic and caused decreased fetal weight at maternal exposures that were similar to human clinical 
exposure based on AUC at the maximum recommended human dose (see Data). Advise pregnant women of the 
potential risk to a fetus.

The background risk of major birth defects and miscarriage for the indicated population is unknown. However, the 
background risk in the U.S. general population of major birth defects is 2 to 4% and of miscarriage is 15 to 20% of 
clinically recognized pregnancies.

Data

Animal Data
In an embryo-fetal development study, pregnant rats received oral doses of abemaciclib up to 15 mg/kg/day during 
the period of organogenesis. Doses ≥4 mg/kg/day caused decreased fetal body weights and increased incidence of 
cardiovascular and skeletal malformations and variations. These findings included absent innominate artery and aortic 
arch, malpositioned subclavian artery, unossified sternebra, bipartite ossification of thoracic centrum, and rudimentary 
or nodulated ribs. At 4 mg/kg/day in rats, the maternal systemic exposures were approximately equal to the human 
exposure (AUC) at the recommended dose.

Lactation

Risk Summary
There are no data on the presence of abemaciclib in human milk, or its effects on the breastfed child or on milk 
production. Because of the potential for serious adverse reactions in breastfed infants from VERZENIO, advise lactating 
women not to breastfeed during VERZENIO treatment and for 3 weeks after the last dose.

Females and Males of Reproductive Potential

Based on animal studies, VERZENIO can cause fetal harm when administered to a pregnant woman.

Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating treatment with VERZENIO.

Contraception

Females
Advise females of reproductive potential to use effective contraception during VERZENIO treatment and for 3 weeks 
after the last dose.

Infertility

Males
Based on findings in animals, VERZENIO may impair fertility in males of reproductive potential.

Pediatric Use

The safety and effectiveness of VERZENIO have not been established in pediatric patients.

Geriatric Use

Of the 2791 VERZENIO-treated patients in monarchE, 15% were 65 years of age or older and 2.7% were 75 years of 
age or older.

Of the 900 patients who received VERZENIO in MONARCH 1, MONARCH 2, and MONARCH 3, 38% were 65 years of age 
or older and 10% were 75 years of age or older. The most common adverse reactions (≥5%) Grade 3 or 4 in patients 
≥65 years of age across MONARCH 1, 2, and 3 were: neutropenia, diarrhea, fatigue, nausea, dehydration, leukopenia, 
anemia, infections, and ALT increased.

No overall differences in safety or effectiveness of VERZENIO were observed between these patients and younger 
patients.

Renal Impairment

No dosage adjustment is required for patients with mild or moderate renal impairment (CLcr ≥30-89 mL/min, 
estimated by Cockcroft-Gault [C-G]). The pharmacokinetics of abemaciclib in patients with severe renal impairment 
(CLcr <30 mL/min, C-G), end stage renal disease, or in patients on dialysis is unknown.

Hepatic Impairment
No dosage adjustments are necessary in patients with mild or moderate hepatic impairment (Child-Pugh A or B).

Reduce the dosing frequency when administering VERZENIO to patients with severe hepatic impairment (Child-Pugh C). 

Additional information can be found at www.verzenio.com

AL HCP BS_MonE 12OCT2021

Table 1: Adverse Reactions (≥10%) of Patients Receiving VERZENIO Plus Tamoxifen or an Aromatase  
Inhibitor [with a Difference between Arms of ≥2%] in monarchE (Cont.)
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Toolbox Overflows With  
First-Line Combination Regimens 
for Advanced RCC
by BRITTANY LOVELY

SYSTEMIC TREATMENT OPTIONS for 
patients with advanced clear cell renal cell carci-
noma (RCC) have expanded in the first line, with 
combination strategies headlining as preferred 
regimens across guidelines. Leveraging 
the synergistic effects of immune check-
point inhibitors (ICIs) with tyrosine 
kinase inhibitors (TKIs) and other ICIs, 
several approved options set up a crowded 
landscape for clinicians to navigate.1

“We have at least 4 very effective 
regimens in our toolbox,” Mehmet 
A. Bilen, MD, said during a recent 
OncLive Peer Exchange®. “[Clinic] visits 
tend to be longer each year because 
we need to cover all these important data and 
then make a final decision.” He added that with-
out a validated predictive biomarker for patients 
with RCC, selecting a frontline treatment option  
must consider a variety of clinical features. Risk 
stratification models, prognostic factors, and 
agent-specific concerns all play a role 
in identifying the right patient for the 
right combination.1

Bilen and a panel of RCC experts 
discussed the preferred treatment 
options for patients with intermedi-
ate-risk or high-risk advanced RCC and 
the clinical features that may influence 
their decisions.

NIVOLUMAB PLUS IPILIMUMAB
The combination that paved the way for frontline 

regimens is one that moderator Tian Zhang, 
MD, refers to as the “oldie but goodie” combi-
nation of nivolumab (Opdivo) plus ipilimumab 
(Yervoy). The dual PD-1/CTLA-4 blockade was 

the first ICI combination to tackle the 
previous standard of care in the space, 
sunitinib (Sutent). Results of the phase 
3 CheckMate 214 trial (NCT02231749) 
led to the approval of the combination 
for patients with intermediate-risk or 
poor-risk advanced RCC in 2018.2

“It really was superior to sunitinib on 
all accounts at the time [the data were] 
originally published the in the land-
mark New England Journal of Medicine 

article in 2018,” David A. Braun, MD, PhD, 
said, adding that the updated analysis with 
5-year follow-up confirmed this response and 
provided key information regarding the dura-
bility of the regimen. “Something that we’re 
hoping for is not just a response but long-lasting 

response. Sometimes responses might 
last indefinitely. This really provides a 
window into that.”

At the time of the updated analy-
sis, 74 patients from the nivolumab/
ipilimumab arm and 65 patients from 
the sunitinib arm were included. 
The median overall survival (OS) for 
patients in the combination arm was 
48.6 months (95% CI, 25.2-not estima-

ble [NE]) vs 14.2 months (95% CI, 9.3-22.9) in the 
sunitinib arm (HR, 0.46; 95% CI, 0.29-0.71; 
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P = .0004). The 60-month OS rates were 47% and 
21%, respectively. In terms of progression-free 
survival (PFS), the median PFS with nivolumab/
ipilimumab was 26.5 months (95% CI, 7.2-NE) 
vs 5.5 months (95% CI, 4.1-6.9) with sunitinib 
(HR, 0.50; 95% CI, 0.32-0.80; P = .0036). The 
60-month PFS rates were 46% and  
12%, respectively.3 

LENVATINIB PLUS PEMBROLIZUMAB
Data from the phase 3 CLEAR trial 
(NCT02811861) solidified the role of lenvatinib 

(Lenvima) in combination with pembrolizumab 
(Keytruda) for the first-line treatment 
of patients with advanced RCC, garner-
ing FDA approval in August 2021.4,5 
The combination of lenvatinib plus 
pembrolizumab outperformed 2 other 
regimens: lenvatinib plus everolimus 
(Afinitor) and sunitinib alone. 

The median PFS was 23.9 months 
(95% CI, 20.8-27.7) with lenvati-
nib/pembrolizumab vs 14.7 months 
(95% CI, 11.1-16.7) with lenvatinib/

everolimus, vs 9.2 months (95% CI, 6.0-11.0),with 
sunitinib. Lenvatinib plus pembroli-
zumab improved the risk of disease 
progression by 61% vs standard-of-care 
sunitinib (HR, 0.39; 95% CI, 0.32-
0.49; P < .001).4 

In terms of safety, adverse effects 
(AEs) were more prevalent in the 
combination arms. However, inves-
tigators noted that the median time 
to discontinuation due to AEs was 
8.97 months in the lenvatinib/pembroli-

zumab arm compared with 5.49 months in the 
lenvatinib/everolimus arm, and 4.57 months in 
the sunitinib arm.4

The approved dose of lenvatinib plus 
pembrolizumab is 20 mg orally once daily with 
pembrolizumab 200 mg administered as an 
intravenous infusion over 30 minutes every 
3 weeks or 400 mg administered as an intrave-
nous infusion over 30 minutes every 6 weeks.5 
However, Bilen noted that patient fitness may 
influence starting dose considerations.

“If this is not a frail patient, I start with 20 mg 
of lenvatinib, which is the dose that was used 
in the CLEAR trial,” Bilen said. “Based on toler-
ance, dose reductions and [treatment pauses] 
are helpful. This is [applicable for] approxi-
mately 60% to 70% of the patients I see in the 
clinic. Lenvatinib doesn’t have a very long half-
life [and] because of this reason, if an AE occurs 
after holding the dose, we see improvement rela-
tively quickly.”

AXITINIB PLUS PEMBROLIZUMAB
Axitinib (Inlyta) has demonstrated efficacy in 
combination with immune checkpoint inhibi-
tors for the treatment of patients with advanced 
RCC. The TKI was first approved by the FDA in 
combination with pembrolizumab in 2019 based 
on data from the phase 3 KEYNOTE-426 study 
(NCT02853331).6 A second approval was granted 
in May 2019 to the combination of axitinib plus 
avelumab (Bavencio) based on data from the 
JAVELIN Renal 101 trial (NCT02684006).7 Both 
studies were designed to evaluate the combina-
tions vs single-agent sunitinib.6,7 

The preferred regimen for patients with inter-
mediate-risk or high-risk disease is axitinib 
plus pembrolizumab.1 An updated analysis of 
KEYNOTE-426 demonstrated that the combina-
tion maintained the efficacy and safety profile 
at 42.8-month follow-up. Compared with suni-
tinib, axitinib/pembrolizumab reduced the risk 
of death by 27% with median OS of 45.7 months 
(95% CI, 43.6-not reached) vs 40.1 months (95% 
CI, 34.3-44.2) with sunitinib (HR, 0.73; 95% CI, 
0.60-0.88; P < .001). The median PFS was  
15.7 months (95% CI, 13.6-20.2) vs 11.1 months 
(95% CI, 8.9-12.5), respectively (HR, 0.68; 95% 
CI, 0.58-0.80; P < .0001). In terms of response, 

TABLE.  Select  Outcomes of  Preferred Combinat ion Regimens for  Advanced RCC 3,4,8,10

Nivolumab plus ipilimumab

Mechanism of action: PD-1 inhibitor/CTLA-4 inhibitor

Pivotal trial: CheckMate 214 (NCT02231749)

Median follow-up for analysis: 60 months

Outcome Nivolumab/ipilimumab (n = 74) Sunitinib (n = 65)

Median OS, months (95% CI)
48.6 (25.2-NE) 14.2 (9.3-22.9)

HR, 0.46; 95% CI, 0.29-0.71; P = .0004

Median PFS, months (95% CI)
26.5 (7.2-NE) 5.5 (4.1-6.9)

HR, 0.50; 95% CI, 0.32-0.80; P = .0036

ORR (95% CI) 60.8% (48.8%-72.0%) 23.1% (13.5%-35.2%)

Lenvatinib plus pembrolizumab

Mechanism of action: VEGFR TKI/PD-1 inhibitor

Pivotal trial: CLEAR (NCT02811861)

Median follow-up for analysis: 26.6 months

Outcome Lenvatinib/pembrolizumab (n = 355) Sunitinib (n = 357)

Median PFS, months (95% CI)
23.9 (20.8-27.7) 9.2 (6.0-11.0)

HR, 0.39; 95% CI, 0.32-0.49; P < .001

ORR (95% CI) 71.0% (66.3%-75.7%) 36.1% (31.2%-41.1%)

Median DOR, months (95% CI) 25.8 (22.1-27.9) 14.6 (9.4-16.7)

Axitinib plus pembrolizumab

Mechanism of action: VEGFR TKI/PD-1 inhibitor

Pivotal trial: KEYNOTE-426 study (NCT02853331)

Median follow-up for analysis: 42.8 months

Outcome Axitinib/pembrolizumab (n = 432) Sunitinib (n = 429)

Median OS, months (95% CI)
45.7 (43.6-NR) 40.1 (34.3-44.2)

HR, 0.73; 95% CI, 0.60-0.88; P < .001

Median PFS, months (95% CI)
15.7 (13.6-20.2) 11.1 (8.9-12.5)

HR, 0.68; 95% CI, 0.58-0.80; P < .0001

ORR (95% CI) 60.4% (55.6%-65.1%) 39.6% (35.0%-44.4%)

Cabozantinib plus nivolumab

Mechanism of action: multitargeted TKI/PD-1 inhibitor

Pivotal trial: CheckMate 9ER trial (NCT03141177)

Median follow-up for analysis: 32.9 months

Outcome Cabozantinib/nivolumab (n = 323) Sunitinib (n = 328)

Median OS, months (95% CI)
37.7 (35.5-NE) 34.3 (29.0-NE)

HR, 0.70; 95% CI, 0.55-0.90

Median PFS, months (95% CI)
16.6 (12.8-19.8) 8.3 (7.0-9.7)

HR, 0.56; 95% CI, 0.46-0.68

ORR (95% CI) 55.7% (50.1%-61.2%) 28.4% (23.5%-33.6%)

DOR, duration of response; NE, not estimable; NR, not reached; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; RCC, renal 
cell carcinoma; TKI, tyrosine kinase inhibitor.
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the combination elicited an objective response of 
60.4% (95% CI, 55.6%-65.1%) among 432 patients 
treated with axitinib/pembrolizumab vs 39.6% 
(95% CI, 35.0%-44.4%) among the 429 
patients who received sunitinib. The 
complete response (CR) rates were 
10.0% and 3.5%, respectively.8

“From the efficacy perspective, the 
updated data [provided] confirma-
tion of very interesting results with a 
high response rate of approximately 
60%, including approximately 10% of 
responses being complete responses,” 
Pedro C. Barata, MD, MSc, said. 
“According to what we saw early on, I would 
say from the efficacy profile [that] this combi-
nation regimen continued to demonstrate 
value and continued to help patients in this 
first-line setting.”

Barata also discussed the safety profile of the 
combination noting that no unexpected toxici-
ties were observed. “I should just mention that 
it was clever the way [investigators] designed 
this study because they allowed for dose titra-
tion specifically for the TKI,” Barata said. “You 
could go up on the dose and you could also down, 
titrate it down, to 3 and then 2 mg orally once 
daily, which allowed patients to remain on treat-
ment [while] the regimen was active.”

CABOZANTINIB PLUS NIVOLUMAB
Approved by the FDA in January 2021, cabozan-
tinib (Cabometyx) and nivolumab introduced 
the multikinase inhibitor and ICI combination 
to the treatment landscape.9 The approval was 
supported by data from the phase 3 CheckMate 
9ER trial (NCT03141177).

At the 2022 American Society of Clinical 
Oncology Genitourinary Symposium (ASCO 
GU) the final OS analysis of CheckMate 9ER 
was presented with a median follow-up of 
32.9 months. The median OS for patients who 
received the combination was 37.7 months (95% 
CI, 35.5-NE) compared with 34.3 months (95% 
CI, 29.0-NE) with single-agent sunitinib (HR, 
0.70; 95% CI, 0.55-0.90).10 The median 
PFS was 16.6 months (95% CI, 12.8-
19.8) vs 8.3 months (95% CI, 7.0-9.7), 
respectively (HR, 0.56; 95% CI, 0.46-
0.68). Confirmed objective responses, 
including CRs, were nearly double 
among patients who received cabozan-
tinib/nivolumab (n = 323) vs those who 
received sunitinib (n = 328). The objec-
tive response rate was 55.7% (95% CI, 
50.1%-61.2%) vs 28.4% (95% CI, 23.5%-
33.6%), respectively, with CR rates of 12.4% and 
5.2%, respectively.10

“Looking at these landmark OS and PFS anal-
yses, notably the 24-month mark, is important 
because it really gives you a sense of what you 

can tell a patient to expect at 2 years,” Moshe 
C. Ornstein, MD, MA, said. The 24-month OS 
and PFS rates with cabozantinib/nivolumab 

were 70.3% and 39.5%, respec-
tively, compared with 60.3% vs 20.9% 
with sunitinib.10

 “What we see from the updated  
analysis is not only are the efficacy 
results holding up but the [regimen] 
seems to be tolerable. The OS holds up 
at landmark analyses and the CR rates 
look very impressive for cabozantinib 
and nivolumab. Taken together these 
data establish it as one of the standards 

of care for patients [with] treatment-naïve meta-
static RCC,” Ornstein said.

AE MITIGATION STRATEGIES
Despite investigators reporting no unexpected 
safety signals across these trials, AEs associ-
ated with ICIs and TKIs were common. “These 
drugs have been around now for a long time 
and some of the AEs are easily recognizable,” 
Ornstein said. 

Regarding a clinical scenario for managing 
treatment-emergent AEs, Ornstein noted, “You’re 
either giving steroids for the immune-related 
AE or you’re giving supportive care, breaks in 
therapy, dose reductions, etc, for a TKI-mediated 
toxicity. For AEs that have potential overlap, say 
diarrhea or elevated liver enzymes, one option 
is to hold both agents, or especially the TKI, and 
to wait a couple of days to see if there’s resolu-
tion. It’s important with all these combinations 
to really pay attention to the toxicity because we 
know that patients need to be on these drugs for 
longer period of time.”

CREATING A ROAD MAP FOR 
TREATMENT SELECTION
Results from several molecular analyses were 
presented during 2022 ASCO GU marked the 
slow and steady progress toward identifying 
predictive biomarkers. In a review of the data, 
Braun said that early signals across studies were 

not robust or conclusive, but ongoing 
efforts are exciting and encouraging for 
future exploration.

“The overall answer is that I hope 
we get there someday,” Braun said. 
“We’re making progress, but we’re 
definitely not there in terms of molec-
ular biomarkers helping us choose 
the right drug for the right patient. 
What’s needed is more sophisticated 
analyses—high-dimensional analyses, 

single-cell RNA sequencing, and spatial tech-
nologies. [We also need] better approaches to 
incorporate these data. Not looking at 1 feature 
at a time, 1 gene, or 1 protein, but intubat-
ing a lot of things, including clinical factors, to 

create an integrative analysis. Those are going 
to be the key.”

In the absence of these markers, the panel 
turned to the agent- and patient-specific factors 
that influence their treatment decisions in clini-
cal practice (TABLE3,4,8,10). 

For example, Ornstein noted that the half-life 
of agents may aid in identifying toxicities faster. 
“There’s a benefit to the axitinib and pembroli-
zumab combination because the axitinib has the 
shortest half-life so it’s easiest to stop it and to 
tease out the toxicity,” he said.

Braun noted that considering the durabil-
ity of the regimens boils down to the available 
data. “For some of the immuno-oncology/TKI 
combinations there’s at least the question of 
whether that durability holds up to the same 
degree. I know some [individuals] have been 
following the hazard ratios for OS or PFS and 
maybe they start to trend up a little bit. I think 
that’s an open question,” he said, adding that 
the robust data from CheckMate 214 offers the 
durability clinicians may be looking for when 
making a selection. 

He highlighted the fact that the hazard ratio 
for the nivolumab/ipilimumab combination 
held up in the 5-year analysis. “Here’s a situa-
tion where we really have extensive follow-up, 
so we can see how [data] compare over time. If 
we go back to 2018, the hazard ratio for overall 
survival for the [patients who are intermediate 
risk or poor risk] was 0.63. Now it’s 0.68. Thus, 
[it is] really stable…The PFS looks like it’s gotten 
better—the hazard ratio was 0.82 when it was 
first reported in 2018 and now it is improved to 
0.73 in favor of nivolumab/ipilimumab. To me 
that’s just [an] incredible statistic.”

Ornstein concluded that head-to-head trials 
of the combinations will never come to frui-
tion; however, when making treatment decisions 
for his patients he compares the efficacy and 
safety the benefits of each. “If I have an elderly 
patient with multiple comorbidities and I know 
that I need to stop the toxicity right away if it 
happens, I’m more likely to use axitinib and 
pembrolizumab. But for the patient who is 
highly symptomatic and I need that response 
rate regardless of toxicity, I’m more inclined to 
use lenvatinib and pembrolizumab because the 
response rate is 71% and the PFS is close to  
2 years,” he said. 

“It goes back to being able to [treat] patients on 
any one of [the combinations] because the toxic-
ities can be similar and the one that we’re most 
comfortable with keeping the patients on for the 
longest duration of time is probably the option 
that’ll provide the most benefit to an individual 
patient,” Ornstein said. ■

For a full list of references,  
see the article at  . 
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