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by  BRITTANY LOVELY

Targeted treatment options for patients with lung cancer have expanded exponentially in the past 2 
years coupled with advances in immunotherapeutic regimens for early-stage resectable disease. Solange 
Peters, MD, PhD, unpacks how integrating these new treatments and synthesizing the available data rely 
on the teamwork across disciplines.
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Putting Data Into Practice
THE AMERICAN ASSOCIATION OF CANCER RESEARCH 2022 Annual Meeting high-
lighted advances for the treatment of patients with a variety of malignancies. However, 
it was the data presented for the integration of immunotherapy into the first-line setting 
for patients with early-stage lung cancer, that generated discussions among the thoracic 
oncology community. 

The data from CheckMate 816 (NCT02998528) showed that combination of nivolumab 
(Opdivo) plus platinum-doublet chemotherapy led to a significant improvement in event-
free survival (EFS) compared with chemotherapy alone when administered as a neoadjuvant 
treatment in patients with resectable non–small cell lung cancer (NSCLC). The median EFS 
was 31.6 months (95% CI, 30.2-not reached) in the nivolumab plus chemotherapy arm and 
20.8 months (95% CI, 14.0-26.7) in the control arm (HR, 0.63; 97.38% CI, 0.43-0.91).1

These data led to the FDA approval of the combination in March of this year.
In our cover story, European Society for Medical Oncology president, Solange Peters, MD, 

PhD, noted that meetings such as the 23rd Annual International Lung Cancer Congress® 
provide the opportunity to discuss data such as those from the CheckMate 816 trial influ-
ence practice around the world.

“When we meet with international colleagues it really puts in perspective, our very differ-
ent practices,” Peters said in an interview with OncologyLive®. “You have the advice of the 
environment in which you work, [you understand] the ways you can be flexible and can 
decide upon variations in your treatment, [and these can be] very different from when faced 
with the other one. What I mean by that is, by visiting the treatment options that we have in 
our country, we also revisit the evidence for each of our options.”

The meeting, hosted by Physician’s Education Resource® (PER®), LLC will take place July 
28-30, 2022, in Huntington Beach, California. The agenda for the 3-day meeting will provide 
clinicians with the opportunity to share ideas, present cases, and have touchpoints with key 
thought leaders to discuss novel agents and strategies with the potential to shape the future 
of lung cancer therapy. 

Peters will present the session “What Other Biomarkers Are Relevant for Peri-Operative 
Immunotherapy,”—a discussion that will bridge 2 topics she discusses in detail in this 
issue’s cover feature.

To learn more and to register for the meeting, please visit bit.ly/3ttemxr. As always, for 
coverage of the latest news and insights from key opinion leaders in the field, visit  
onclive.com and follow OncLive® on Twitter ,@OncLive. To find more information, register, 
and explore PER®’s robust menu of collaborative offerings, visit gotoper.com.

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

MJH Life Sciences®
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1. Girard N, Spicer J, Provencio M, et al. Nivolumab (NIVO) + platinum-doublet chemotherapy (chemo) vs chemo as neoadjuvant treatment for 
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American Association for Cancer Research Annual Meeting; April 8-13, 2022; New Orleans, LA. Accessed May 23, 2022. bit.ly/3wI1owv

JOIN US ON SOCIAL MEDIA | WWW.ONCLIVE.COM

FACEBOOK ONCLIVE | TWITTER @ONCLIVE

LINKEDIN ONCLIVE | YOUTUBE ONCLIVETV

SUBSCRIBE TO RECEIVE NEWS YOU CAN USE
Get the latest breaking news, specialty coverage,  
and conference coverage sent straight to your  
inbox and/or mailbox.



Please see full Important Safety Information on the following pages.

Indication
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Select Safety Information
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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  
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WHEN HER2+ MBC PROGRESSES

TUKYSA + trastuzumab + capecitabine vs  
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MBC = metastatic breast cancer; OS = overall survival; PFS = progression-free survival;  
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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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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

TUKYSA ARM CONTROL ARM

VS

93534_KING_PB.indd   2-393534_KING_PB.indd   2-3 1/6/22   3:42 PM1/6/22   3:42 PM



TUKYSA arm
Control arm

410
202

388
191

322
160

245
119

178
77

123
48

80
32

51
19

34
7

20
5

10
2

4
1

0
0

NUMBER AT RISK

100

60

20

80

40

0

Months Since Randomization

Pa
tie

nt
s 

Al
iv

e 
(%

)

0 63 9 12 15 18 21 24 27 30 3633

TUKYSA arm

Control arm

MEDIAN

SECONDARY ENDPOINT
HR = 0.66 (95% CI: 0.50-0.87) 
P = 0.0048P = 0.0048P

NUMBER OF EVENTS
TUKYSA arm: 130/410
Control arm: 85/202
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(95% CI: 13.6-19.9)

21.9 
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(95% CI: 18.3-31.0)

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

SGTU21BLNY4472_CL1_NEJM_King_size_BS_PDFx1a[1].pdf
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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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“As one of my former mentors said, ‘You’re an oncologist; you have 
to be optimistic.’ I am always optimistic. The data [we have] so far...

have not been positive It may very well be we simply do not have 
the right biomarkers... I am optimistic that there is a major role 
for immunotherapy in ovarian cancer. We just have not figured out 

that is yet...”
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Markman Highlights Key Areas  
of Investigation in Oncology
by MAURIE MARKMAN, MD

MAURIE MARKMAN, 
MD, editor in chief, 
is president of 
Medicine & Science 
at Cancer Treatment 
Centers of America 
in Philadelphia, PA. 

CONTACT
maurie.markman@ 
ctca-hope.com

FOLLOW
@DrMaurieMarkman

IN AN INTERVIEW WITH OncologyLive®, editor-in-chief 
Maurie Markman, MD, offers expert insights on the hurdles 
facing community oncologists, the uptake of biomarkers in 
the clinic, and an overview of what to look forward to in his 

area of expertise: gynecologic oncology.

Q What are some of the hurdles in the  
translation of molecular testing strategies  

into community settings?
The question of the use of genomic testing for targeted ther-
apeutics is a critically important one in oncology. There is 
no question that there are major advances occurring weekly 
and monthly in the cancer sphere in many diseases, [but] 
that is a problem. The community oncologist who is taking 
care of patients with many different types of tumors is simply 
overwhelmed. Every oncologist wants the best for his or her 
patients, but with the number of new genetic tests for unique 
markers that they [must] understand across dozens of differ-
ent diseases, it makes this [almost] impossible. And there is 
no universal decision support mechanism available to them to 
help them and, as a result, they fall behind.

For example, in the gynecologic cancer space, [the oncolo-
gist] looks at probably the best, most important single marker, 
which is BRCA, because we know the value of this testing. A 
recent study showed that 40% or fewer of patients, looking at 
electronic health records, have had the test. The recommenda-
tions from ASCO [the American Society of Clinical Oncology], 
the Society of Gynecologic Oncology, and the National Cancer 
Institute are very clear, but it is not being done—not because 
the doctors do not want to do the best for their patients, but 
because they are simply overwhelmed. And we need to figure 
out how to do something about this.

Lung cancer is another good example. We have progressed 
so far, yet we still have doctors who are trying to appropri-
ately figure out the best tests to order for their patients. And 

we now have multiple molecular tests, multiple different 
drugs with recommendations for frontline and second line, 
and multiple immune-therapeutic agents in 1 disease.

How can clinicians who take care of multiple different 
tumor types, including lung cancer, stay up to date on all the 
things that are going on in lung cancer? It is a very simple 
issue. We have got to figure out how to develop decision 
support mechanisms for doctors in the community.

Q What strategies should be further explored  
in ovarian cancer and beyond?

One is we have got to come up with decision support in the 
oncology community to figure out how to use these incred-
ibly important biomarkers and targeted therapy. This is 
true across the board. The fact that data have come out from 
several sources, looking at electronic medical record use, that 
less than 40% of patients with ovarian cancer will absolutely 
need BRCA testing and not have BRCA testing is a huge prob-
lem. We need to figure that out. 

The second thing we need is we [must] figure out how to 
do these comparative effectiveness trials. We have [several] 
drugs that have been approved and a number of strategies 
approved, and we are seeing more of them. [These are agents] 
that are approved by the FDA in the first line, second line, 
third line. The treating oncologist and their patients are 
going to ask, “What’s best?” and there will not be an answer 
because we have not done those kind of [comparative] trials. 
We have got to come up with a strategy.

If the patient asks what will work best for me and the oncol-
ogist says, “I don’t know,” where are we? And I would argue 
we’re still in the dark. But we can answer those questions. 
We don’t need 1000 patient studies [to] get a handle on [how 
these agents compare]. If they’re relatively the same, that’s 
great. You can pick based on toxicity. You can pick on the 
basis of efficacy. You can pick on the basis of convenience. 
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But we won’t know any of that because we will not have done those 
comparative trials.

The problem in the absence of comparative trials is that 1 trial may be 
an entirely different patient population that were compared with another. 
Beyond that is figuring out decision support for oncologists and figuring out 
how we’re going to do these comparative effectiveness trials. 

Q
Since the introduction of immune checkpoint inhibitors into 
clinical practice a decade ago, we have been hearing about 

the need for predictive biomarkers in response to treatment. We 
do not seem to have moved past PD-L1 as a biomarker, which 
often has been described as “imperfect.” Is there any progress on 
this front in terms of getting closer to more specifically defining 
the patient populations who would benefit?
It is clear we need biomarkers. For a number of diseases and drugs, immu-
notherapy is a classic example of that. And obviously we hoped we would 
be able to find them relatively easily, but this has not been the case. We 
had PD-L1 [expression as a marker] in some tumor types and it is actu-
ally predictive, not as a yes or no, but more as an expression of seeing the 
higher the probability of response. This is not perfect, because then you 
[must] ask, “Where is the cutoff?” as opposed to “yes or no?”

We also have the [tumor] mutational burden in tumors that has been used 
and FDA approved for several agents. Obviously, again, individuals who say 
that’s not perfect—nothing is perfect. One of the issues here is that we are 
looking for a universal marker in all tumor types. It is likely going to be the 
case that we will find some markers and tumor types that are more predic-
tive than others.

There may be universal relevance for immunotherapy across the tumors. 
[Microsatellite instability–high] MSI-H is a wonderful example of a tumor 
marker that was discovered serendipitously in retrospect. It should have 
worked because now you have all these neoantigens that were unknown 
until the people who examined the question found it to be relevant.

Hopefully, we will find those biomarkers as we move forward. It may take 
a different understanding of pathways. You are often looking now for single 
abnormalities. It may be a pathway that we were looking at as opposed to a 
particular biomarker, which only makes things more complicated.

Q What are some of the areas of focus for the future  
of ovarian cancer?

With ovarian cancer, clearly bevacizumab [Avastin] remains, although it is a 
biosimilar, an incredible standard care option. And, of course, we have PARP 
[inhibitors]. What has been disappointing is the use of checkpoint inhibitors 
in ovarian cancer. There are specific indications including a small percentage 
of patients who have MSI-high [disease] who would be eligible for a checkpoint 
inhibitor or patients with high tumor mutational burdens. Again, it is a small 
percentage of patients with ovarian cancer, where an immunotherapeutic 
agent would be relevant, but in terms of using this in the standard of care with 
chemotherapy or to subsidy chemotherapy, [several] trials have shown no bene-
fit for the addition of a checkpoint inhibitor.

I would have to say that though I am always optimistic. As one of my 
former mentors said, “You’re an oncologist; you have to be optimistic.” I 
am always optimistic. The data [we have] so far, whichever inhibitors of 
ovarian cancer, have not been positive. They are not positive to call this 
standard of care or to get FDA approval, except in the settings I noted.

It may very well be we simply that we do not have the right biomarkers. It 
also may be that we don’t have the right drugs. And there are other drugs 
that might work in this setting that need to be tested to be examined or it 
could be combination of checkpoint inhibitors. I am optimistic that there is 
a role a major role for immunotherapy in ovarian cancer. We just have not 
figured out what that is yet and I look forward to 2023, and 2024 being able 
to sort this out.  ■
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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

INSIDE THE PRACTICE
A Closer Look at Oncology-Related Urgent Care
An immediate care facility aimed at bridging the gap between cancer centers and emer-
gency departments is broadening the scope of care at Winship Cancer Institute of Emory 
University. Charise Gleason, MSN, NP-BC, AOCNP, the advanced practice provider chief 
at Winship Cancer Institute of Emory University, discusses the development of the Rollins 
Immediate Care Center and how specialized staff trained in triage, diagnostics, and 
treatments that can be unique to patients with cancer can prevent unnecessary hospi-
talizations. The center is staffed by cancer specialists to aid in addressing pressing but 
non–life threatening adverse effects including bleeding, dehydration, and fever.

 TO WATCH,  VISIT   bit. ly/3PPOlCf.

WELL-BEING CHECKUP
Mental Well-being for Health Care Providers 
The difficulty of the daily work facing oncologists tends to go unrecognized, according 
to Geoffrey Y. Ku, MD. He said the COVID-19 pandemic has brought global awareness 
to the challenges facing health care professionals and to the need for oncology profes-
sionals to be in touch with the signs of fatigue and burnout. Ku, a medical oncologist at 
Memorial Sloan Kettering Cancer Center, discusses how institutions can adapt  
to different work styles and provide institutional resources to those who cannot  
change environmental work factors, and the importance of the human factor in  
decision-making.

 TO WATCH,  VISIT   bit. ly/3lzcBdK.

AFTER HOURS
Biosimilars Expert Takes a Look at the Whole Picture
Sarfaraz K. Niazi, PhD, an expert on the biosimilars industry and an adjunct profes-
sor of biopharmaceutical sciences at the University of Illinois and the University of 
Houston, has a passion that lies outside the pharmaceutical trends: photography. He 
discusses what got him interested in the art form, what he likes about it, what types 
of photos he enjoys taking, and what equipment he uses. He also weighs in on big 
debates within the photography community, such as the ethics of taking candid photos, 
film vs digital photography, and the use of cell phones as cameras.

 TO WATCH,  VISIT   bit. ly/3wCk5So.
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Mirvetuximab Soravtansine Moves Ahead in FRα-High, Platinum-Resistant Ovarian Cancer

The FDA has accepted and filed a biologics license application for the 
antibody-drug conjugate mirvetuximab soravtansine (IMGN853) for the 
treatment of patients with folate receptor α (FRα)-high, platinum- 
resistant ovarian cancer who have previously received between 1 and  
3 systemic therapies.

The application received priority review designation and is supported by 
findings from the pivotal phase 3 SORAYA trial (NCT04296890). Top-line 
data from SORAYA showed that the trial met its primary end point; among 
106 patients the investigator-assessed overall response rate was 32.4% 
(95% CI, 23.6%-42.2%). 

Full data from the trial showed that among the 34 responders, mirvetux-
imab soravtansine elicited a complete response in 5 patients and a 
partial response in 29 patients. At a data cutoff of November 16, 2021, 
the median investigator-assessed duration of response was 6.9 months 
(95% CI, 5.6-8.1).

The FDA is expected to decide on the application by November 28, 2022, 
under the Prescription Drug User Fee Act. 

 TO READ MORE,  V ISIT   bit. ly/3MMWW6s.

Durvalumab Plus Chemotherapy Under Review in Biliary Tract Cancer

The FDA has accepted a supplemental biologics license application and 
granted priority review to the checkpoint inhibitor durvalumab (Imfinzi) 
plus standard gemcitabine and cisplatin for the treatment of patients with 
locally advanced or metastatic biliary tract cancer. The application was 
supported by results from the phase 3 TOPAZ-1 trial (NCT03875235).

The trial results showed that patients treated with the combina-
tion (n = 341) had a median overall survival of 12.8 months (95% CI, 
11.1-14.0) compared with 11.5 months (95% CI, 10.1-12.5) among 
the 344 patients who received chemotherapy alone (HR, 0.80; 95% CI, 
0.66-0.97; P = .021).

Moreover, the durvalumab regimen reduced the risk of disease progres-
sion or death by 25% vs chemotherapy alone. The median progression-free 
survival in the investigative arm was 7.2 months (95% CI, 6.7-7.4) vs 
5.7 months (95% CI, 5.6-6.7) in the control arm (HR, 0.75; 95% CI, 0.63-
0.89; P = .001).

The FDA will decide on the application during the third quarter of 2022.

 TO READ MORE,  V ISIT   bit. ly/3wJwZ0R.

Azacitidine Gets Green Light in JMML

The FDA has approved azacitidine (Vidaza) for pediatric patients with newly 
diagnosed juvenile myelomonocytic leukemia (JMML). The approval is 
based on results from the phase 2 AZA-JMML-001 trial (NCT02447666).

AZA-JMML-001 compared the safety and efficacy of azacitidine with 
historical controls in 18 pediatric patients with newly diagnosed  
myelodysplastic syndrome or JMML before hematopoietic stem cell trans-
plantation.Data showed that 50% (95% CI, 26%-74%) of patients who 
received azacitidine experienced confirmed clinical responses. Three 
patients achieved a complete remission and 6 had a clinical partial remis-
sion. The median time to response was 1.2 months (range, 0.95-1.87).

Regarding safety, all patients experienced at least 1 adverse effect (AE), 
and 55.6% of AEs were treatment related. Grade 3 or 4 treatment-related 
AEs were reported in 33% of patients. 

There were no AEs that led to dose reduction, dose interruption, or 
death. However, 1 patient had to discontinue treatment because of a 
serious AE that was determined to not be treatment related.

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

Repotrectinib Designation Provides Option for ROS1+ NSCLC

The FDA has granted a breakthrough therapy designation to the tyrosine 
kinase inhibitor (TKI) repotrectinib for the treatment of patients with meta-
static non–small cell lung cancer (NSCLC) with ROS1-rearrangements, who 
have been previously treated with a ROS1 TKI and have not received plat-
inum-based chemotherapy. The designation is backed by efficacy findings 
pooled from phase 1 and phase 2 of the TRIDENT-1 trial (NCT03093116), 
which included 6 expansion cohorts. 

The overall response rate (ORR) was 86% (95% CI, 57%-98%) among 
TKI-naïve patients with ROS1-positive disease (cohort 1; n = 14) and 50% 
(95% CI, 21%-79%) in patients with ROS1-positive disease who had received 

1 prior TKI with chemotherapy (cohort 2; n = 12). Among those with ROS1-
positive disease who received 1 prior TKI without chemotherapy (cohort 4; 
n = 9), the ORR was 67% (95% CI, 30%-93%).

Repotrectinib has 2 prior breakthrough therapy designations: for 
patients with ROS1-positive metastatic NSCLC who have not received 
a ROS1 TKI, and for patients with advanced solid tumors with an 
NTRK gene fusions.

 TO READ MORE,  V ISIT   bit. ly/3Gjb4C3.



While immune-mediated adverse reactions usually occur during treatment, 
they can also occur after discontinuation. Immune-mediated adverse 
reactions affecting more than one body system can occur simultaneously. 

 Important Safety Information
Warnings and Precautions
Severe and Fatal Immune-Mediated Adverse Reactions
Immune-mediated adverse reactions, which may be severe or fatal, can 
occur in any organ system or tissue at any time after starting treatment. 

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

NCCN Guidelines® for Non-Small Cell Lung Cancer recommend cemiplimab-rwlc (LIBTAYO) as a Category 1* (preferred)
systemic therapy option for advanced NSCLC2†

* Category 1 recommendation is based upon high-level evidence 
and uniform NCCN consensus that the intervention is appropriate.2

† See the NCCN Guidelines for the detailed recommendations, including other preferred options.

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.

  ALK=anaplastic lymphoma kinase; EGFR=epidermal growth factor receptor; 
NCCN=National Comprehensive Cancer Network; PD-1=programmed death receptor-1; 
PD-L1=programmed death ligand 1; ROS1=ROS proto-oncogene 1, receptor tyrosine kinase.

PD-L1–POSITIVE (≥50%) ADVANCED NSCLC
A  preferred PD-1 inhibitor2

Negative for actionable molecular markers and 
no contraindications to PD-1 or PD-L1 inhibitors2

NCCN
PREFERRED

OPTION FOR
ADVANCED NSCLC2

CATEGORY 1*

Category 1* (preferred) recommendation2

LIBTAYO is indicated for the fi rst-line treatment of patients with non–small cell lung cancer (NSCLC) 
whose tumors have high PD-L1 expression [tumor proportion score (TPS) ≥≥50%] as 
determined by an FDA-approved test, with no EGFR, ALK, or ROS1 aberrations, and is1:
•  Locally advanced where patients are not candidates for surgical resection or defi nitive 

chemoradiation or1

• Metastatic1

ADVANCED NSCLC
A FIRST-LINE TREATMENT OPTION INA FIRST-LINE TREATMENT OPTION IN

DOR=duration of response; ECOG=Eastern Cooperative Oncology Group; IRC=independent review committee; IV=intravenous; ORR=objective response rate; PFS=progression-free survival; 
PS=performance status; Q3W=every 3 weeks; RECIST=Response Evaluation Criteria in Solid Tumors.

Study design
EMPOWER-Lung 1 was a large, phase 3, randomized, open-label, multicenter study that included patients with locally advanced NSCLC who were not 
candidates for treatment with defi nitive concurrent chemoradiation or patients with stage IV disease who received no prior systemic treatment for recurrent or 
metastatic NSCLC. Key eligibility criteria included PD-L1 expression ≥50% and ECOG PS 0 or 1. Patients with type 1 diabetes mellitus or hypothyroidism only 
requiring hormone replacement were eligible. Patients with brain metastases that were treated and clinically stable (neurologically returned to baseline) for 
at least 2 weeks prior to randomization were permitted. Radiological confi rmation of stability or response was not required. Patients were excluded if they had 
EGFR, ALK, or ROS1 aberrations, a medical condition that required systemic immunosuppression, uncontrolled infections with hepatitis B, hepatitis C, or HIV, 
autoimmune disease that required systemic therapy within 2 years of treatment, and never-smokers.1,3,4

Patients were randomized 1:1 to receive LIBTAYO 350 mg IV Q3W for up to 108 weeks or investigator’s choice of the following platinum-doublet chemotherapy 
regimens for 4 to 6 cycles: paclitaxel + cisplatin or carboplatin; gemcitabine + cisplatin or carboplatin; or pemetrexed + cisplatin or carboplatin followed by 
optional pemetrexed maintenance in patients with nonsquamous histology. Treatment with LIBTAYO continued until RECIST 1.1-defi ned progressive disease, 
unacceptable toxicity, or for up to 108 weeks. Patients who experienced IRC-assessed RECIST 1.1-defi ned progressive disease on therapy with LIBTAYO were 
permitted to continue treatment with LIBTAYO 350 mg Q3W for up to 108 additional weeks, along with the addition of histology-specifi c chemotherapy for 
4 cycles until further progression was observed. Patients who experienced IRC-assessed RECIST 1.1-defi ned progressive disease on chemotherapy were 
permitted to receive treatment with LIBTAYO monotherapy until further progression, unacceptable toxicity, or for up to 108 weeks.1,3

The primary effi cacy endpoints were OS and PFS. Secondary endpoints included ORR (key), DOR, and safety and tolerability.1,4

The recommended dosage of LIBTAYO is 350 mg administered as an intravenous infusion over 30 minutes every 3 weeks until disease progression or 
unacceptable toxicity.1

HR=hazard ratio; NE=not evaluable; OS=overall survival.

‡ Patients with locally advanced NSCLC who are not candidates 
for surgical resection or defi nitive chemoradiation or who have 
metastatic NSCLC.1

§Based on stratifi ed proportional hazards model.1

Approved in patients with advanced NSCLC‡ with PD-L1 ≥50% and no EGFR, ALK, or ROS1 aberrations1

LIBTAYO signifi cantly EXTENDED SURVIVAL vs platinum-based chemotherapy in EMPOWER-Lung 11,3 
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LIBTAYO: 22.1 months 
(95% CI, 17.7-NE)
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Chemotherapy 354 303 254 205  172 126 93  73  52  41 27 12 7 4 3 0 0
304 254 223 198  147 120 87 71 48 37 27 18 8 3 1 0356

(95% CI, 0.53-0.87)§

P=0.0022

Reduction in 
risk of death

HR=0.68

32%

•  Number of deaths: 30% of patients (108 out of 
356 patients) with LIBTAYO and 40% of patients 
(141 out of 354 patients)  with chemotherapy1

•  Nearly 3 out of 4 patients (74%) who 
progressed on platinum-based chemotherapy 
crossed over to LIBTAYO treatment1

Median OS: 22.1 months
(95% CI, 17.7-NE) with LIBTAYO vs 
14.3 months (95% CI, 11.7-19.2) 
with chemotherapy1
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equivalent) until improvement to Grade 1 or less. Upon improvement to 
Grade 1 or less, initiate corticosteroid taper and continue to taper over 
at least 1 month. Consider administration of other systemic 
immunosuppressants in patients whose immune-mediated adverse 
reactions are not controlled with corticosteroids. 
Immune-mediated pneumonitis: LIBTAYO can cause immune-mediated 
pneumonitis. In patients treated with other PD-1/PD-L1–blocking antibodies, 
the incidence of pneumonitis is higher in patients who have received prior 
thoracic radiation. Immune-mediated pneumonitis occurred in 3.2% 
(26/810) of patients receiving LIBTAYO, including Grade 4 (0.5%), Grade 3 
(0.5%), and Grade 2 (2.1%). Pneumonitis led to permanent discontinuation 
in 1.4% of patients and withholding of LIBTAYO in 2.1% of patients. 
Systemic corticosteroids were required in all patients with pneumonitis. 
Pneumonitis resolved in 58% of the 26 patients. Of the 17 patients in 
whom LIBTAYO was withheld, 9 reinitiated after symptom improvement; 
of these, 3/9 (33%) had recurrence of pneumonitis. Withhold LIBTAYO for 
Grade 2, and permanently discontinue for Grade 3 or 4. Resume in patients 
with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. 
Permanently discontinue if no complete or partial resolution within 
12 weeks of initiating steroids or inability to reduce prednisone to less than 
10 mg per day (or equivalent) within 12 weeks of initiating steroids.  

 Important Safety Information (continued)
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Early identifi cation and management are essential to ensuring safe use of 
PD-1/PD-L1–blocking antibodies. The defi nition of immune-mediated 
adverse reactions included the required use of systemic corticosteroids or 
other immunosuppressants and the absence of a clear alternate etiology. 
Monitor closely for symptoms and signs that may be clinical 
manifestations of underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid function at baseline and 
periodically during treatment. In cases of suspected immune-mediated 
adverse reactions, initiate appropriate workup to exclude alternative 
etiologies, including infection. Institute medical management promptly, 
including specialty consultation as appropriate.
No dose reduction for LIBTAYO is recommended. In general, withhold 
LIBTAYO for severe (Grade 3) immune-mediated adverse reactions. 
Permanently discontinue LIBTAYO for life-threatening (Grade 4) immune-
mediated adverse reactions, recurrent severe (Grade 3) immune-mediated 
adverse reactions that require systemic immunosuppressive treatment, or 
an inability to reduce corticosteroid dose to 10 mg or less of prednisone 
equivalent per day within 12 weeks of initiating steroids. 

Withhold or permanently discontinue LIBTAYO depending on severity. In 
general, if LIBTAYO requires interruption or discontinuation, administer 
systemic corticosteroid therapy (1 to 2 mg/kg/day prednisone or 

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

In an analysis of the subset of patients with advanced NSCLC* who had no EGFR, ALK, or ROS1 aberrations and known PD-L1 ≥50% (n=563):

Overall survival with LIBTAYO vs platinum-based chemotherapy in EMPOWER-Lung 13-5

For more information, 
scan this QR code with your phone, or visit LIBTAYOhcp.com/NSCLC

Clinical safety data1

• LIBTAYO was permanently discontinued due to adverse reactions in 6% of patients;
•  Adverse reactions resulting in permanent discontinuation in at least 2 patients were pneumonitis, pneumonia, ischemic stroke, and 

increased aspartate aminotransferase
• Serious adverse reactions occurred in 28% of patients receiving LIBTAYO;
• The most frequent serious adverse reactions in at least 2% of patients were pneumonia and pneumonitis

•  Number of deaths: 25% of patients (70 out of 
283 patients) with LIBTAYO and 38% of patients 
(105 out of 280 patients) with chemotherapy4,5

•  72% of patients  who progressed on 
platinum-based chemotherapy crossed 
over to LIBTAYO treatment6
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  Adapted with permission from Sezer et al, Lancet 2021.4

* Patients with locally advanced NSCLC who were not candidates for surgical resection or defi nitive chemoradiation or who had metastatic NSCLC.4 

 †Based on stratifi ed proportional hazards model.6

The EMPOWER-Lung 1 study was designed to enroll patients with PD-L1 ≥50%.4

•  A total of 710 patients were enrolled and randomized. For some patients, it was later determined that PD-L1 biomarker testing was not conducted 
according to the instructions for use, and required retesting4

•  An analysis was conducted in a subset of patients with known PD-L1 ≥50% (n=563). The analysis excluded 91 patients from the overall population 
whose PD-L1 status was unknown because their tumors could not be retested, and 56 patients from the overall population who had <50% PD-L1 
expression4 (LIBTAYO is not indicated in patients with <50% PD-L1 expression)

Median OS: Not Reached 
(95% CI,  17.9-NE) with LIBTAYO vs 
14.2 months  (95% CI, 11.2-17.5) 
with chemotherapy4,5
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Important Safety Information (continued) 
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Immune-mediated colitis: LIBTAYO can cause immune-mediated colitis. 
The primary component of immune-mediated colitis was diarrhea. 
Cytomegalovirus (CMV) infection/reactivation has been reported in patients 
with corticosteroid-refractory immune-mediated colitis treated with PD-1/
PD-L1–blocking antibodies. In cases of corticosteroid-refractory immune-
mediated colitis, consider repeating infectious workup to exclude alternative 
etiologies. Immune-mediated colitis occurred in 2.2% (18/810) of patients 
receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (1.1%). Colitis led 
to permanent discontinuation in 0.4% of patients and withholding of 
LIBTAYO in 1.5% of patients. Systemic corticosteroids were required in all 
patients with colitis. Colitis resolved in 39% of the 18 patients. Of the  
12 patients in whom LIBTAYO was withheld, 4 reinitiated LIBTAYO after 
symptom improvement; of these, 3/4 (75%) had recurrence. Withhold 
LIBTAYO for Grade 2 or 3, and permanently discontinue for Grade 4. Resume 
in patients with complete or partial resolution (Grade 0 to 1) after 
corticosteroid taper. Permanently discontinue if no complete or partial 
resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone to less than 10 mg per day (or equivalent) within 12 weeks of 
initiating steroids.  
Immune-mediated hepatitis: LIBTAYO can cause immune-mediated 
hepatitis. Immune-mediated hepatitis occurred in 2% (16/810) of patients 
receiving LIBTAYO, including fatal (0.1%), Grade 4 (0.1%), Grade 3 (1.4%), 
and Grade 2 (0.2%). Hepatitis led to permanent discontinuation of LIBTAYO 
in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in all patients with hepatitis. 
Additional immunosuppression with mycophenolate was required in 19% 
(3/16) of these patients. Hepatitis resolved in 50% of the 16 patients. Of the 
5 patients in whom LIBTAYO was withheld, 3 reinitiated LIBTAYO after 
symptom improvement; of these, none had recurrence.
For hepatitis with no tumor involvement of the liver: Withhold LIBTAYO if AST 
or ALT increases to more than 3 and up to 8 times the upper limit of normal 
(ULN) or if total bilirubin increases to more than 1.5 and up to 3 times the 
ULN. Permanently discontinue LIBTAYO if AST or ALT increases to more than  
8 times the ULN or total bilirubin increases to more than 3 times the ULN. 
For hepatitis with tumor involvement of the liver: Withhold LIBTAYO if 
baseline AST or ALT is more than 1 and up to 3 times ULN and increases to 
more than 5 and up to 10 times ULN. Also, withhold LIBTAYO if baseline AST 
or ALT is more than 3 and up to 5 times ULN and increases to more than  
8 and up to 10 times ULN. Permanently discontinue LIBTAYO if AST or ALT 
increases to more than 10 times ULN or if total bilirubin increases to more 
than 3 times ULN. If AST and ALT are less than or equal to ULN at baseline, 
withhold or permanently discontinue LIBTAYO based on recommendations for 
hepatitis with no liver involvement. 
Resume in patients with complete or partial resolution (Grade 0 to 1) after 
corticosteroid taper. Permanently discontinue if no complete or partial 
resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone to less than 10 mg per day (or equivalent) within  
12 weeks of initiating steroids.  
Immune-mediated endocrinopathies: For Grade 3 or 4 endocrinopathies, 
withhold until clinically stable or permanently discontinue depending on severity.
•  Adrenal insufficiency: LIBTAYO can cause primary or secondary adrenal 

insufficiency. For Grade 2 or higher adrenal insufficiency, initiate 
symptomatic treatment, including hormone replacement as clinically 
indicated. Withhold LIBTAYO depending on severity. Adrenal insufficiency 
occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 
(0.4%). Adrenal insufficiency led to permanent discontinuation of LIBTAYO 
in 1 (0.1%) patient. LIBTAYO was not withheld in any patient due to 
adrenal insufficiency. Systemic corticosteroids were required in all patients 
with adrenal insufficiency; of these, 67% (2/3) remained on systemic 
corticosteroids. Adrenal insufficiency had not resolved in any patient at the 
time of data cutoff

•  Hypophysitis: LIBTAYO can cause immune-mediated hypophysitis. 
Hypophysitis can present with acute symptoms associated with mass 
effect such as headache, photophobia, or visual field defects. Hypophysitis 
can cause hypopituitarism. Initiate hormone replacement as clinically 
indicated. Withhold or permanently discontinue depending on severity. 
Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, 
including Grade 3 (0.2%) and Grade 2 (0.1%) adverse reactions. 
Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) 
patient and withholding of LIBTAYO in 1 (0.1%) patient. Systemic 
corticosteroids were required in 67% (2/3) of patients with hypophysitis. 
Hypophysitis had not resolved in any patient at the time of data cutoff

•  Thyroid disorders: LIBTAYO can cause immune-mediated thyroid 
disorders. Thyroiditis can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement 
or medical management of hyperthyroidism as clinically indicated. 
Withhold or permanently discontinue LIBTAYO depending on severity 

•  Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving 
LIBTAYO, including Grade 2 (0.2%) adverse reactions. No patient 
discontinued LIBTAYO due to thyroiditis. Thyroiditis led to withholding of 
LIBTAYO in 1 patient. Systemic corticosteroids were not required in any 
patient with thyroiditis. Thyroiditis had not resolved in any patient at the 
time of data cutoff. Blood thyroid stimulating hormone increased and 
blood thyroid stimulating hormone decreased have also been reported

•  Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients 
receiving LIBTAYO, including Grade 2 (0.9%). No patient discontinued 
treatment and LIBTAYO was withheld in 0.5% of patients due to 
hyperthyroidism. Systemic corticosteroids were required in 3.8% (1/26)  
of patients. Hyperthyroidism resolved in 50% of 26 patients. Of the  
4 patients in whom LIBTAYO was withheld for hyperthyroidism, 2 patients 
reinitiated LIBTAYO after symptom improvement; of these, none had 
recurrence of hyperthyroidism

•  Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients 
receiving LIBTAYO, including Grade 2 (6%). Hypothyroidism led to permanent 
discontinuation of LIBTAYO in 1 (0.1%) patient. Hypothyroidism led to 
withholding of LIBTAYO in 1.1% of patients. Systemic corticosteroids were 
not required in any patient with hypothyroidism. Hypothyroidism resolved in 
8.3% of the 60 patients. Majority of the patients with hypothyroidism 
required long-term thyroid hormone replacement. Of the 9 patients in whom 
LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after 
symptom improvement; 1 required ongoing hormone replacement therapy 

•  Type 1 diabetes mellitus, which can present with diabetic ketoacidosis: 
Monitor for hyperglycemia or other signs and symptoms of diabetes. Initiate 
treatment with insulin as clinically indicated. Withhold LIBTAYO depending 
on severity. Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients, 
including Grade 4 (0.1%). No patient discontinued treatment due to type 1 
diabetes mellitus. Type 1 diabetes mellitus led to withholding of LIBTAYO in 
0.1% of patients

Immune-mediated nephritis with renal dysfunction: LIBTAYO can cause 
immune-mediated nephritis. Immune-mediated nephritis occurred in 0.6% 
(5/810) of patients receiving LIBTAYO, including fatal (0.1%), Grade 3 (0.1%), 
and Grade 2 (0.4%). Nephritis led to permanent discontinuation in 0.1% of 
patients and withholding of LIBTAYO in 0.4% of patients. Systemic corticosteroids 
were required in all patients with nephritis. Nephritis resolved in 80% of the  
5 patients. Of the 3 patients in whom LIBTAYO was withheld, 2 reinitiated 
LIBTAYO after symptom improvement; of these, none had recurrence. Withhold 
LIBTAYO for Grade 2 or 3 increased blood creatinine, and permanently 
discontinue for Grade 4 increased blood creatinine. Resume in patients with 
complete or partial resolution (Grade 0 to 1) after corticosteroid taper. 
Permanently discontinue if no complete or partial resolution within  
12 weeks of initiating steroids or inability to reduce prednisone to less than  
10 mg per day (or equivalent) within 12 weeks of initiating steroids.   
Immune-mediated dermatologic adverse reactions: LIBTAYO can cause 
immune-mediated rash or dermatitis. Exfoliative dermatitis, including 
Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and 
drug rash with eosinophilia and systemic symptoms (DRESS) has 
occurred with PD-1/PD-L1–blocking antibodies. Immune-mediated 
dermatologic adverse reactions occurred in 1.6% (13/810) of patients 
receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (0.6%). 
Immune-mediated dermatologic adverse reactions led to permanent 
discontinuation in 0.1% of patients and withholding of LIBTAYO in 1.4% 
of patients. Systemic corticosteroids were required in all patients with 
immune-mediated dermatologic adverse reactions. Immune-mediated 
dermatologic adverse reactions resolved in 69% of the 13 patients. Of 

Please see additional Important Safety Information and Brief Summary of full Prescribing Information on the following pages.
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References: 1. LIBTAYO (cemiplimab-rwlc) injection full U.S. prescribing 
information. Regeneron Pharmaceuticals, Inc., and sanofi-aventis U.S. LLC. 
2. Referenced with permission from the NCCN Clinical Practice Guidelines 
in Oncology (NCCN Guidelines®) for Non-Small Cell Lung Cancer V.5.2021. 
© National Comprehensive Cancer Network, Inc. 2021. All rights reserved. 
Accessed June 16, 2021. To view the most recent and complete version of the 
guidelines, go online to NCCN.org. 3. Sezer A, Kilickap S, Gümüş M, et al. 
Cemiplimab monotherapy for first-line treatment of advanced non-small-cell 
lung cancer with PD-L1 of at least 50%: a multicentre, open-label, global, 
phase 3, randomised, controlled trial. Lancet. 2021;397(10274)(suppl):1-178. 
4. Sezer A, Kilickap S, Gümüş M, et al. Cemiplimab monotherapy for first-line 
treatment of advanced non-small-cell lung cancer with PD-L1 of at least 
50%: a multicentre, open-label, global, phase 3, randomised, controlled 
trial. Lancet. 2021;397(10274):592-604. 5. PD-L1 IHC 22C3 pharmDx 
[instructions for use]. Carpinteria, CA: Dako, Agilent Pathology Solutions; 
2021. 6. Data on file. Regeneron Pharmaceuticals, Inc. 

Important Safety Information (continued) 
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Immune-mediated dermatologic adverse reactions (continued): the  
11 patients in whom LIBTAYO was withheld for dermatologic adverse 
reactions, 7 reinitiated LIBTAYO after symptom improvement; of these, 
43% (3/7) had recurrence of the dermatologic adverse reaction. Topical 
emollients and/or topical corticosteroids may be adequate to treat mild to 
moderate non-exfoliative rashes. Withhold LIBTAYO for suspected SJS, 
TEN, or DRESS. Permanently discontinue LIBTAYO for confirmed SJS, TEN, 
or DRESS. Resume in patients with complete or partial resolution (Grade 
0 to 1) after corticosteroid taper. Permanently discontinue if no complete 
or partial resolution within 12 weeks of initiating steroids or inability to 
reduce prednisone to less than 10 mg per day (or equivalent) within  
12 weeks of initiating steroids.  
Other immune-mediated adverse reactions: The following clinically 
significant immune-mediated adverse reactions occurred at an incidence of 
<1% in 810 patients who received LIBTAYO or were reported with the use of 
other PD-1/PD-L1–blocking antibodies. Severe or fatal cases have been 
reported for some of these adverse reactions.  
•  Cardiac/vascular: Myocarditis, pericarditis, and vasculitis. Permanently 

discontinue for Grades 2, 3, or 4 myocarditis  
•  Nervous system: Meningitis, encephalitis, myelitis and demyelination, 

myasthenic syndrome/myasthenia gravis (including exacerbation), 
Guillain-Barré syndrome, nerve paresis, and autoimmune neuropathy. 
Withhold for Grade 2 neurological toxicities and permanently discontinue 
for Grades 3 or 4 neurological toxicities. Resume in patients with complete 
or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently 
discontinue if no complete or partial resolution within 12 weeks of 
initiating steroids or inability to reduce prednisone to less than 10 mg per 
day (or equivalent) within 12 weeks of initiating steroids 

•  Ocular: Uveitis, iritis, and other ocular inflammatory toxicities. Some cases 
can be associated with retinal detachment. Various grades of visual 
impairment to include blindness can occur. If uveitis occurs in 
combination with other immune-mediated adverse reactions, consider a 
Vogt-Koyanagi-Harada–like syndrome, as this may require treatment with 
systemic steroids to reduce the risk of permanent vision loss

•  Gastrointestinal: Pancreatitis to include increases in serum amylase and 
lipase levels, gastritis, duodenitis, stomatitis

•  Musculoskeletal and connective tissue: Myositis/polymyositis, 
rhabdomyolysis, and associated sequelae including renal failure, arthritis, 
polymyalgia rheumatica

•  Endocrine: Hypoparathyroidism
•  Other (hematologic/immune): Hemolytic anemia, aplastic anemia, 

hemophagocytic lymphohistiocytosis, systemic inflammatory 
response syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenic purpura, solid 
organ transplant rejection

Infusion-related reactions
Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients 
receiving LIBTAYO as a single agent. Monitor patients for signs and 
symptoms of infusion-related reactions. The most common symptoms of 
infusion-related reaction were nausea, pyrexia, rash, and dyspnea. Interrupt 
or slow the rate of infusion for Grade 1 or 2, and permanently discontinue for 
Grade 3 or 4.
Complications of allogeneic HSCT 
Fatal and other serious complications can occur in patients who receive 
allogeneic hematopoietic stem cell transplantation (HSCT) before or after 
being treated with a PD-1/PD-L1–blocking antibody. Transplant-related 
complications include hyperacute graft-versus-host disease (GVHD), acute 
GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) after reduced 
intensity conditioning, and steroid-requiring febrile syndrome (without an 
identified infectious cause). These complications may occur despite 
intervening therapy between PD-1/PD-L1 blockade and allogeneic HSCT. 
Follow patients closely for evidence of transplant-related complications and 
intervene promptly. Consider the benefit versus risks of treatment with a 
PD-1/PD-L1–blocking antibody prior to or after an allogeneic HSCT.   

Embryo-fetal toxicity
LIBTAYO can cause fetal harm when administered to a pregnant woman due 
to an increased risk of immune-mediated rejection of the developing fetus 
resulting in fetal death. Advise women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception during 
treatment with LIBTAYO and for at least 4 months after the last dose.

Adverse Reactions
•  In the pooled safety analysis of 810 patients, the most common adverse 

reactions (≥15%) with LIBTAYO were musculoskeletal pain, fatigue, rash, 
and diarrhea  

•  In the pooled safety analysis of 810 patients, the most common  
Grade 3-4 laboratory abnormalities (≥2%) with LIBTAYO were 
lymphopenia, hyponatremia, hypophosphatemia, increased aspartate 
aminotransferase, anemia, and hyperkalemia    

Use in Specific Populations
•  Lactation: Because of the potential for serious adverse reactions in 

breastfed children, advise women not to breastfeed during treatment and 
for at least 4 months after the last dose of LIBTAYO

•  Females and males of reproductive potential: Verify pregnancy status in 
females of reproductive potential prior to initiating LIBTAYO

Please see Brief Summary of full Prescribing Information on the 
following pages.

© 2021 Regeneron Pharmaceuticals, Inc., and sanofi-aventis U.S. LLC. 
All rights reserved. LIB.21.08.0002  08/21
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LIBTAYO® (cemiplimab-rwlc) injection, for intravenous use  
Brief Summary of Prescribing Information 
1        INDICATIONS AND USAGE 
1.3     Non-Small Cell Lung Cancer 
LIBTAYO is indicated for the first-line treatment of patients with non-small cell lung cancer (NSCLC) whose 
tumors have high PD-L1 expression [Tumor Proportion Score (TPS) ≥ 50%] as determined by an FDA-
approved test [see Dosage and Administration (2.1) in the full prescribing information]), with no EGFR,  
ALK or ROS1 aberrations, and is: 
•   locally advanced where patients are not candidates for surgical resection or definitive chemoradiation or 
•   metastatic. 
4        CONTRAINDICATIONS 
None. 
5        WARNINGS AND PRECAUTIONS 
5.1    Severe and Fatal Immune-Mediated Adverse Reactions 
LIBTAYO is a monoclonal antibody that belongs to a class of drugs that bind to either the programmed 
death receptor-1 (PD-1) or PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 pathway, thereby removing 
inhibition of the immune response, potentially breaking peripheral tolerance and inducing immune- 
mediated adverse reactions. Important immune-mediated adverse reactions listed under Warnings and 
Precautions may not include all possible severe and fatal immune-mediated reactions. 
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or 
tissue. Immune-mediated adverse reactions can occur at any time after starting PD-1/PD-L1 blocking 
antibody. While immune-mediated adverse reactions usually manifest during treatment with PD-1/PD-L1 
blocking antibodies, immune-mediated adverse reactions can also manifest after discontinuation of  
PD-1/PD-L1 blocking antibodies. Immune-mediated adverse reactions affecting more than one body  
system can occur simultaneously. 
Early identification and management of immune-mediated adverse reactions are essential to ensure safe 
use of PD-1/PD-L1 blocking antibodies. Monitor closely for symptoms and signs that may be clinical  
manifestations of underlying immune-mediated adverse reactions. Evaluate liver enzymes, creatinine, and 
thyroid function at baseline and periodically during treatment. In cases of suspected immune-mediated 
adverse reactions, initiate appropriate workup to exclude alternative etiologies, including infection. 
Institute medical management promptly, including specialty consultation as appropriate. 
Withhold or permanently discontinue LIBTAYO depending on severity [see Dosage and Administration 
(2.3) in the full prescribing information]. In general, if LIBTAYO requires interruption or discontinuation, 
administer systemic corticosteroid therapy (1 to 2 mg/kg/day prednisone or equivalent) until improvement 
to Grade 1 or less. Upon improvement to Grade 1 or less, initiate corticosteroid taper and continue to taper 
over at least 1 month. Consider administration of other systemic immunosuppressants in patients whose 
immune-mediated adverse reactions are not controlled with corticosteroids. 
Toxicity management guidelines for adverse reactions that do not necessarily require systemic steroids 
(e.g., endocrinopathies and dermatologic reactions) are discussed below. 
Immune-Mediated Pneumonitis 
LIBTAYO can cause immune-mediated pneumonitis. The definition of immune-mediated pneumonitis 
included the required use of systemic corticosteroids or other immunosuppressants and the absence of a 
clear alternate etiology. In patients treated with other PD-1/PD-L1 blocking antibodies the incidence of 
pneumonitis is higher in patients who have received prior thoracic radiation. 
Immune-mediated pneumonitis occurred in 3.2% (26/810) of patients receiving LIBTAYO, including Grade 4 
(0.5%), Grade 3 (0.5%), and Grade 2 (2.1%) adverse reactions. Pneumonitis led to permanent 
discontinuation of LIBTAYO in 1.4% of patients and withholding of LIBTAYO in 2.1% of the patients. 
Systemic corticosteroids were required in all patients with pneumonitis. Pneumonitis resolved in 58% of 
the 26 patients. Of the 17 patients in whom LIBTAYO was withheld for pneumonitis, 9 reinitiated LIBTAYO 
after symptom improvement; of these, 3/9 (33%) had recurrence of pneumonitis. 
Immune-Mediated Colitis 
LIBTAYO can cause immune-mediated colitis. The definition of immune-mediated colitis included the 
required use of systemic corticosteroids or other immunosuppressants and the absence of a clear 
alternate etiology. The primary component of the immune-mediated colitis was diarrhea. Cytomegalovirus 
(CMV) infection/reactivation has been reported in patients with corticosteroid-refractory immune-mediated 
colitis treated with PD-1/PD-L1 blocking antibodies. In cases of corticosteroid-refractory colitis, consider 
repeating infectious workup to exclude alternative etiologies. 
Immune-mediated colitis occurred in 2.2% (18/810) of patients receiving LIBTAYO, including Grade 3 
(0.9%) and Grade 2 (1.1%) adverse reactions. Colitis led to permanent discontinuation of LIBTAYO in 
0.4% of patients and withholding of LIBTAYO in 1.5% of patients. 
Systemic corticosteroids were required in all patients with colitis. Colitis resolved in 39% of the 18 patients. 
Of the 12 patients in whom LIBTAYO was withheld for colitis, 4 reinitiated LIBTAYO after symptom 
improvement; of these, 3/4 (75%) had recurrence of colitis. 
Immune-Mediated Hepatitis 
LIBTAYO can cause immune-mediated hepatitis. The definition of immune-mediated hepatitis included  
the required use of systemic corticosteroids or other immunosuppressants and the absence of a clear 
alternate etiology. 
Immune-mediated hepatitis occurred in 2% (16/810) of patients receiving LIBTAYO, including fatal (0.1%), 
Grade 4 (0.1%), Grade 3 (1.4%), and Grade 2 (0.2%) adverse reactions. Hepatitis led to permanent 
discontinuation of LIBTAYO in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in all patients with hepatitis. Nineteen percent (19%) of these 
patients (3/16) required additional immunosuppression with mycophenolate. Hepatitis resolved in 50%  
of the 16 patients. Of the 5 patients in whom LIBTAYO was withheld for hepatitis, 3 patients reinitiated  
LIBTAYO after symptom improvement; of these, none had recurrence of hepatitis. 
Immune-Mediated Endocrinopathies 
Adrenal Insufficiency 
LIBTAYO can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal 
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically indicated. 
Withhold LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing 
information]. 
Adrenal insufficiency occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.4%) 
adverse reactions. Adrenal insufficiency led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. 
LIBTAYO was not withheld in any patient due to adrenal insufficiency. Systemic corticosteroids were 
required in all patients with adrenal insufficiency; of these 67% (2/3) remained on systemic 
corticosteroids. Adrenal insufficiency had not resolved in any patient at the time of data cutoff. 
Hypophysitis 
LIBTAYO can cause immune-mediated hypophysitis. Hypophysitis can present with acute symptoms 
associated with mass effect such as headache, photophobia, or visual field defects. Hypophysitis can 
cause hypopituitarism. Initiate hormone replacement as clinically indicated. Withhold or permanently 
discontinue LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing 
information]. 

Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.2%) and Grade 2 
(0.1%) adverse reactions. Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient 
and withholding of LIBTAYO in 1 (0.1%) patient. Systemic corticosteroids were required in 67% (2/3) 
patients with hypophysitis. Hypophysitis had not resolved in any patient at the time of data cutoff. 
Thyroid Disorders 
LIBTAYO can cause immune-mediated thyroid disorders. Thyroiditis can present with or without 
endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement or medical 
management of hyperthyroidism as clinically indicated. Withhold or permanently discontinue LIBTAYO 
depending on severity [see Dosage and Administration (2.3) in the full prescribing information]. 
Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving LIBTAYO, including Grade 2 (0.2%) 
adverse reactions. No patient discontinued LIBTAYO due to thyroiditis. Thyroiditis led to withholding of 
LIBTAYO in 1 patient. Systemic corticosteroids were not required in any patient with thyroiditis. Thyroiditis 
had not resolved in any patient at the time of data cutoff. 
Blood thyroid stimulating hormone increased and blood thyroid stimulating hormone decreased have also 
been reported.  
Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients receiving LIBTAYO, including 
Grade 2 (0.9%) adverse reactions. No patient discontinued treatment due to hyperthyroidism. 
Hyperthyroidism led to withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in 3.8% (1/26) of patients with hyperthyroidism. Hyperthyroidism 
resolved in 50% of the 26 patients. Of the 4 patients in whom LIBTAYO was withheld for hyperthyroidism,  
2 patients reinitiated LIBTAYO after symptom improvement; of these, none had recurrence of hyperthyroidism. 
Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients receiving LIBTAYO, including Grade 2 
(6%) adverse reactions. Hypothyroidism led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. 
Hypothyroidism led to withholding of LIBTAYO in 1.1% of patients. 
Systemic corticosteroids were not required in any patient with hypothyroidism. Hypothyroidism resolved 
in 8.3% of the 60 patients. The majority of patients with hypothyroidism required long-term thyroid  
hormone replacement. 
Of the 9 patients in whom LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after symptom 
improvement; 1 required ongoing hormone replacement therapy. 
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis. 
Monitor patients for hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with 
insulin as clinically indicated. Withhold LIBTAYO depending on severity [see Dosage and Administration 
(2.3) in the full prescribing information]. 
Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients, including Grade 4 (0.1%) adverse reactions. 
No patient discontinued treatment due to Type 1 diabetes mellitus. Type 1 diabetes mellitus led to 
withholding of LIBTAYO in 0.1% of patients. 
Immune-Mediated Nephritis with Renal Dysfunction 
LIBTAYO can cause immune-mediated nephritis. The definition of immune-mediated nephritis included  
the required use of systemic corticosteroids or other immunosuppressants and the absence of a clear 
alternate etiology. 
Immune-mediated nephritis occurred in 0.6% (5/810) patients receiving LIBTAYO, including fatal (0.1%), 
Grade 3 (0.1%) and Grade 2 (0.4%) adverse reactions. Nephritis led to permanent discontinuation of  
LIBTAYO in 0.1% of patients and withholding of LIBTAYO in 0.4% of patients. 
Systemic corticosteroids were required in all patients with nephritis. Nephritis resolved in 80% of the  
5 patients. Of the 3 patients in whom LIBTAYO was withheld for nephritis, 2 reinitiated LIBTAYO after 
symptom improvement; of these, none had recurrence of nephritis. 
Immune-Mediated Dermatologic Adverse Reactions 
LIBTAYO can cause immune-mediated rash or dermatitis. The definition of immune-mediated dermatologic 
adverse reaction included the required use of systemic corticosteroids or other immunosuppressants and 
the absence of a clear alternate etiology. Exfoliative dermatitis, including Stevens-Johnson Syndrome 
(SJS), toxic epidermal necrolysis (TEN), and DRESS (Drug Rash with Eosinophilia and Systemic Symptoms), 
has occurred with PD-1/PD-L1 blocking antibodies. Topical emollients and/or topical cortico steroids may 
be adequate to treat mild to moderate non-exfoliative rashes. Withhold or permanently discontinue 
LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing information]. 
Immune-mediated dermatologic adverse reactions occurred in 1.6% (13/810) of patients receiving LIBTAYO, 
including Grade 3 (0.9%) and Grade 2 (0.6%) adverse reactions. Dermatologic adverse reactions led to 
permanent discontinuation of LIBTAYO in 0.1% of patients and withholding of LIBTAYO in 1.4% of patients. 
Systemic corticosteroids were required in all patients with immune-mediated dermatologic adverse 
reactions. Immune-mediated dermatologic adverse reactions resolved in 69% of the 13 patients. Of the  
11 patients in whom LIBTAYO was withheld for dermatologic adverse reaction, 7 reinitiated LIBTAYO after 
symptom improvement; of these 43% (3/7) had recurrence of the dermatologic adverse reaction. 
Other Immune-Mediated Adverse Reactions 
The following clinically significant immune-mediated adverse reactions occurred at an incidence of < 1% 
in 810 patients who received LIBTAYO or were reported with the use of other PD-1/PD-L1 blocking 
antibodies. Severe or fatal cases have been reported for some of these adverse reactions. 
Cardiac/Vascular: Myocarditis, pericarditis, vasculitis 
Nervous System: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome / myasthenia  
gravis (including exacerbation), Guillain-Barre syndrome, nerve paresis, autoimmune neuropathy 
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities. Some cases can be associated with retinal 
detachment. Various grades of visual impairment to include blindness can occur. If uveitis occurs in 
combination with other immune-mediated adverse reactions, consider a Vogt-Koyanagi-Harada like 
syndrome, as this may require treatment with systemic steroids to reduce the risk of permanent vision loss. 
Gastrointestinal: Pancreatitis to include increases in serum amylase and lipase levels, gastritis, duodenitis,  
stomatitis 
Musculoskeletal and Connective Tissue: Myositis/polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica 
Endocrine: Hypoparathyroidism 
Other (Hematologic/Immune): Hemolytic anemia, aplastic anemia, hemophagocytic lymphohistiocytosis,  
systemic inflammatory response syndrome, histiocytic necrotizing lymphadenitis (Kikuchi lymphadenitis),  
sarcoidosis, immune thrombocytopenic purpura, solid organ transplant rejection 
5.2    Infusion-Related Reactions 
Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients receiving LIBTAYO as a single 
agent. Monitor patients for signs and symptoms of infusion-related reactions. The most common 
symptoms of infusion-related reaction were nausea, pyrexia, rash and dyspnea. 
Interrupt or slow the rate of infusion or permanently discontinue LIBTAYO based on severity of reaction 
[see Dosage and Administration (2.3) in the full prescribing information]. 
5.3    Complications of Allogeneic HSCT 
Fatal and other serious complications can occur in patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after being treated with a PD-1/PD-L1 blocking antibody. Transplant-
related complications include hyperacute graft-versus-host-disease (GVHD), acute GVHD, chronic GVHD, 
hepatic veno-occlusive disease (VOD) after reduced intensity conditioning, and steroid-requiring febrile 
syndrome (without an identified infectious cause). These complications may occur despite intervening 
therapy between PD-1/PD-L1 blockade and allogeneic HSCT. 
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Follow patients closely for evidence of transplant-related complications and intervene promptly. Consider the 
benefit versus risks of treatment with a PD-1/PD-L1 blocking antibody prior to or after an allogeneic HSCT. 
5.4    Embryo-Fetal Toxicity 
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman. 
Animal studies have demonstrated that inhibition of the PD-1/PD-L1 pathway can lead to increased risk of 
immune-mediated rejection of the developing fetus resulting in fetal death. Advise women of the potential 
risk to a fetus. Advise females of reproductive potential to use effective contraception during treatment 
with LIBTAYO and for at least 4 months after the last dose [see Use in Specific Populations (8.1, 8.3)]. 
6        ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in the labeling. 
•   Severe and Fatal Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1)] 
•   Infusion-Related Reactions [see Warnings and Precautions (5.2)] 
•   Complications of Allogeneic HSCT [see Warnings and Precautions (5.3)] 
6.1    Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in 
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice. 
The data described in Warnings and Precautions reflect exposure to LIBTAYO as a single agent in 810 patients 
in three open-label, single-arm, multicohort studies (Study 1423, Study 1540 and Study 1620), and one 
open-label randomized multi-center study (Study 1624). These studies included 219 patients with 
advanced CSCC (Studies 1540 and 1423), 132 patients with advanced BCC (Study 1620), 355 patients 
with NSCLC (Study 1624), and 104 patients with other advanced solid tumors (Study 1423). LIBTAYO was 
administered intravenously at doses of 3 mg/kg every 2 weeks (n=235), 350 mg every 3 weeks (n=543), 
or other doses (n=32; 1 mg/kg every 2 weeks, 10 mg/kg every 2 weeks, 200 mg every 2 weeks). Among 
the 810 patients, 57% were exposed for ≥ 6 months and 25% were exposed for ≥ 12 months. In this 
pooled safety population, the most common adverse reactions (≥15%) were musculoskeletal pain, fatigue, 
rash, and diarrhea. The most common Grade 3-4 laboratory abnormalities (≥2%) were lymphopenia, 
hyponatremia, hypophosphatemia, increased aspartate aminotransferase, anemia, and hyperkalemia. 
Non-Small Cell Lung Cancer (NSCLC) 
The safety of LIBTAYO was evaluated in 355 patients with locally advanced or metastatic NSCLC in Study 1624 
[see Clinical Studies (14.3) in the full prescribing information]. Patients received LIBTAYO 350 mg every  
3 weeks (n=355) or investigator’s choice of chemotherapy (n=342), consisting of paclitaxel plus cisplatin or 
carboplatin; gemcitabine plus cisplatin or carboplatin; or pemetrexed plus cisplatin or carboplatin followed 
by optional pemetrexed maintenance. The median duration of exposure was 27.3 weeks (9 days to 115 weeks) 
in the LIBTAYO group and 17.7 weeks (18 days to 86.7 weeks) in the chemotherapy group. In the LIBTAYO 
group, 54% of patients were exposed to LIBTAYO for ≥ 6 months and 22 % were exposed for ≥ 12 months. 

The safety population characteristics were: median age of 63 years (31 to 79 years), 44% of patients 65 or 
older, 88% male, 86% White, 82% had metastatic disease and 18% had locally advanced disease and ECOG 
performance score (PS) of 0 (27%) and 1 (73%). 

LIBTAYO was permanently discontinued due to adverse reactions in 6% of patients; adverse reactions 
resulting in permanent discontinuation in at least 2 patients were pneumonitis, pneumonia, ischemic stroke 
and increased aspartate aminotransferase. Serious adverse reactions occurred in 28% of patients. The most 
frequent serious adverse reactions in at least 2% of patients were pneumonia and pneumonitis.  

Table 6 summarizes the adverse reactions that occurred in ≥ 10% of patients and Table 7 summarizes Grade 3 
or 4 laboratory abnormalities in patients receiving LIBTAYO. 
Table 6:  Adverse Reactions in ≥ 10% of Patients with Locally Advanced or Metastatic NSCLC Receiving  

LIBTAYO in Study 1624 
 

 

(continued) 
 

 

6.2    Immunogenicity 
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed 
incidence of antibody (including neutralizing antibody) positivity in an assay may be influenced by several 
factors including assay methodology, sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison of the incidence of antibodies to 
cemiplimab-rwlc in the studies described below with the incidence of antibodies in other studies or to 
other products may be misleading. 
Anti-drug antibodies (ADA) were tested in 823 patients who received LIBTAYO. The incidence of cemiplimab-rwlc 
treatment-emergent ADAs was 2.2% using an electrochemiluminescent (ECL) bridging immunoassay; 0.4% 
were persistent ADA responses. In the patients who developed anti-cemiplimab-rwlc antibodies, there was 
no evidence of an altered pharmacokinetic profile of cemiplimab-rwlc. 
8        USE IN SPECIFIC POPULATIONS 
8.1    Pregnancy 
Risk Summary 
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman 
[see Clinical Pharmacology (12.1) in the full prescribing information]. There are no available data on the 
use of LIBTAYO in pregnant women. Animal studies have demonstrated that inhibition of the PD-1/PD-L1 
pathway can lead to increased risk of immune-mediated rejection of the developing fetus resulting in fetal 
death (see Data). Human IgG4 immunoglobulins (IgG4) are known to cross the placenta; therefore,  
LIBTAYO has the potential to be transmitted from the mother to the developing fetus. Advise 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 
Animal reproduction studies have not been conducted with LIBTAYO to evaluate its effect on reproduction 
and fetal development. A central function of the PD-1/PD-L1 pathway is to preserve pregnancy by 
maintaining maternal immune tolerance to the fetus. In murine models of pregnancy, blockade of PD-L1 
signaling has been shown to disrupt tolerance to the fetus and to result in an increase in fetal loss; therefore, 
potential risks of administering LIBTAYO during pregnancy include increased rates of abortion or stillbirth. 
As reported in the literature, there were no malformations related to the blockade of PD-1/PD-L1 signaling 
in the offspring of these animals; however, immune-mediated disorders occurred in PD-1 and PD-L1 
knockout mice. Based on its mechanism of action, fetal exposure to cemiplimab-rwlc may increase the 
risk of developing immune-mediated disorders or altering the normal immune response. 
8.2    Lactation 
Risk Summary 
There is no information regarding the presence of cemiplimab-rwlc in human milk, or its effects on the 
breastfed child or on milk production. Because of the potential for serious adverse reactions in breastfed 
children, advise women not to breastfeed during treatment and for at least 4 months after the last dose of 
LIBTAYO. 
8.3    Females and Males of Reproductive Potential 
Pregnancy Testing 
Verify pregnancy status in females of reproductive potential prior to initiating LIBTAYO [see Use in Specific 
Populations (8.1)]. 
Contraception 
LIBTAYO can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations 
(8.1)]. 
Females 
Advise females of reproductive potential to use effective contraception during treatment with LIBTAYO and 
for at least 4 months after the last dose. 
8.4    Pediatric Use 
The safety and effectiveness of LIBTAYO have not been established in pediatric patients. 
8.5    Geriatric Use 
Of the 810 patients who received LIBTAYO in clinical studies, 32% were 65 years up to 75 years and 22% 
were 75 years or older. No overall differences in safety or effectiveness were observed between these 
patients and younger patients. 
Of the 219 patients with mCSCC or laCSCC who received LIBTAYO in clinical studies, 34% were 65 years 
up to 75 years and 41% were 75 years or older. No overall differences in safety or effectiveness were 
observed between these patients and younger patients. 
Of the 132 patients with BCC who received LIBTAYO in Study 1620, 27% were 65 years up to 75 years, 
and 32% were 75 years or older. No overall differences in safety or effectiveness were observed between 
these patients and younger patients. 
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Adverse Reactions LIBTAYO  
N=355

Chemotherapy 
N=342

All Grades 
%

Grades 3-4 
%

All Grades 
%

Grades 3-4 
%

Musculoskeletal and connective tissue disorders

  Musculoskeletal paina 26 0.6 27 1.5

Skin and subcutaneous tissue disorders

  Rashb 15 1.4 6 0

Blood and lymphatic system disorders

  Anemia 15 3.4 50 16

General disorders and administration site conditions

  Fatiguec 14 1.1 26 2

Metabolism and nutrition disorders

  Decreased appetite 12 0.6 18 0.3

Infections and infestations

  Pneumoniad 11 5 12 5

Respiratory, thoracic and mediastinal disorders

  Coughe 11 0 8 0.3

Toxicity was graded per National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v.4.03 
a. Musculoskeletal pain is a composite term that includes back pain, arthralgia, pain in extremity, musculoskeletal pain, 

musculoskeletal chest pain, bone pain, myalgia, neck pain, spinal pain, and musculoskeletal stiffness 
b. Rash is a composite term that includes rash, dermatitis, urticaria, rash maculo-papular, erythema, rash erythematous, 

rash pruritic, psoriasis, autoimmune dermatitis, dermatitis acneiform, dermatitis allergic, dermatitis atopic, dermatitis 
bullous, drug eruption, dyshidrotic eczema, lichen planus, and skin reaction 

c. Fatigue is a composite term that includes fatigue, asthenia, and malaise 
d. Pneumonia is a composite term that includes atypical pneumonia, embolic pneumonia, lower respiratory tract infection, 

lung abscess, paracancerous pneumonia, pneumonia, pneumonia bacterial, and pneumonia klebsiella 
e. Cough is a composite term that includes cough and productive cough

Table 7:  Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥1% of Patients with  
Locally Advanced or Metastatic NSCLC Receiving LIBTAYO in Study 1624

Laboratory Abnormality LIBTAYO 
N=355

Chemotherapy 
N=342

Grades 3-4a 
%

Chemistry
Increased aspartate aminotransferase 3.9 1.2
Increased alanine aminotransferase 2.7 0.3
Increased alkaline phosphatase 2.4 0.3
Increased blood bilirubin 2.1 0.3

Table 7:  Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥1% of Patients with  
Locally Advanced or Metastatic NSCLC Receiving LIBTAYO in Study 1624 (continued)

Laboratory Abnormality LIBTAYO 
N=355

Chemotherapy 
N=342

Grades 3-4a 
%

Chemistry
Hypoalbuminemia 1.8 1.3
Increased creatinine 1.2 1.6

Hematology
Lymphopenia 7 9
Anemia 2.7 16

Electrolytes

Hyponatremia 6 7

Hyperkalemia 4.2 1.9

Hypocalcemia 3.9 3.4

Hypophosphatemia 2.4 4.1

Hypermagnesemia 2.1 1.6

Hypokalemia 1.5 2.2

Hypercalcemia 1.2 2.2

Toxicity graded per NCI CTCAE v. 4.03 
a. Percentages are based on the number of patients with at least 1 post-baseline value available for that parameter. 
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Drug Spotlight

20    Vol. 23 | No. 12 | JUNE 2022

LUTETIUM LU 177 VIP IVOTIDE TETRAXETAN  (PLUVICTO)

Radioligand Therapy Boosts Survival in mCRPC
by ONCLIVE® STAFF

THE PROSTATE SPECIFIC MEMBRANE antigen (PSMA)-targeting 
therapy, lutetium Lu 177 vipivotide tetraxetan (Pluvicto; formerly 177Lu-PSMA-
617), was approved by the FDA for patients with metastatic castration-resistant 
prostate cancer (mCRPC) in March.1

Investigators explored the efficacy of radioligand therapy lutetium Lu 177 
vipivotide tetraxetan in combination with standard care options including treat-
ments such as hormonal therapies radiation therapy, or glucocorticoid at 
any dose, in the phase 3 VISION trial (NCT03511664). Overall survival (OS) 
data supported the approval. The median OS among the 551 patients who 
received the combination was 15.3 months (95% CI, 14.2-16.9) vs 11.3 (95% CI, 
9.8-13.5) among the 280 patients who received standard care alone (HR, 0.62; 
95% CI, 0.52-0.74; P < .001).2 

“[PSMA-targeting] drugs are starting to become increasingly applied in 
patients who have not had good responses to the more standard ther-
apies,” Richard L. Wahl, MD, said in an interview with OncologyLive®. 
“I think [lutetium Lu 177 vipivotide tetraxetan] will become a rela-
tively standard part of the care of patients with advanced prostate 
cancer. [This drug] targets the PSMA protein on the surface of pros-
tate cancer [tumors]. Most metastatic prostate cancers have an 
abundance of PSMA on their surface and when the lutetium 177 
label molecule is injected, it will home in to those tumors and 
deliver radiation selectively to the tumor [rather than the] normal 
tissue.” Wahl is the Elizabeth E. Mallinckrodt Professor of Radiology, 
chair of the Department of Radiology, and director of the Mallinckrodt 
Institute of Radiology at the Washington University School of Medicine in 
St Louis, Missouri.

Response was evaluated among those who had measurable disease at base-
line. The overall response rate was 30% (95% CI, 25%-35%) vs 2% (95% CI, 
0%-2%) among patients who received the combination (n = 319) vs those who 
received standard care (n = 120), respectively.2 The complete response rate and 
partial response rate with lutetium Lu 177 vipivotide tetraxetan and standard 
care were 6% and 24%, respectively. These rates were 0% and 2%, respectively, 
with standard care alone.2

The OS analysis was performed in the intention-to-treat population, which 
included all patients who had undergone randomization. The coprimary end 
point, imaging-based progression-free survival (PFS), was assessed in the 
population enrolled following a protocol amendment that required enhanced 
education measures at trial locations to address high withdrawal rates.3 

Among the 385 patients who received the combination the median image-
based PFS was 8.7 months vs 3.4 months with standard care alone (n = 196; 
HR, 0.40; 99.2% CI, 0.29-0.57; P < .001).3 A key secondary end point analyzed 
in this patient population was time to first symptomatic skeletal event. The 
median time to event onset was 11.5 months in the investigative arm vs  
6.8 months in the control arm (HR, 0.50; 95% CI, 0.40-0.62; P < .001).3

Adverse effects (AEs) were more prevalent in the lutetium Lu 177 vipivotide 
tetraxetan arm than the control arm; however, Wahl noted that the treatment 
was well tolerated. “[One] exciting thing about the therapy was how well toler-
ated it was,” Wahl said. “The adverse effect profile was quite manageable. 
[There was a] modest reduction in appetite that was not uncommon and some 
drops in red blood cell count and white cell count occurred.”

The most common all-grade AEs with the radiotherapy were fatigue (43.1%), 
dry mouth (38.8%), nausea (35.3%), and anemia (31.8%). Among patients in 
the control arm the most common all-grade AEs were fatigue (22.9%), nausea 
(16.6%), back pain (14.6%), and decreased appetite (14.6%).

“One thing [to note with lutetium Lu 177 vipivotide tetraxetan] is that it accu-
mulates in the salivary glands, so some patients could [experience] dry mouth,” 
Wahl said. He also noted that there were few contraindications for this therapy 
among this patient population.

INTEGRATING PSMA RADIOTHERAPY INTO PRACTICE
In addition to approving lutetium Lu 177 vipivotide tetraxetan, the FDA also 
approved gallium Ga 68 gozetotide (Locametz), a diagnostic agent adminis-
tered during a PET scan.1 “The PSMA-PET scan, a nuclear medicine procedure, 
is [used] to see if a small, safe tracer dose of the PSMA targeting agent will 
accumulate in tumors,” Wahl said. “If the tumors accumulate PSMA to a 
sufficient extent, then patients will be candidates for [lutetium Lu 177 vipiv-
otide tetraxetan].” 

Payment barriers regarding testing to identify eligible patients, and 
regarding the agent itself, represent one hurdle to integrating this 
agent into practice. “The scans that are done for this [patient popu-
lation] are important and necessary to identify individuals who have 
the PSMA target,” Wahl said. “But one of the challenges we’re facing 
in nuclear medicine is the availability of funding from Medicare to pay 
for these scans. When these scans are introduced, there’s a pass-
through period of 2 to 3 years when Medicare will pay the cost.” Wahl 
noted that after 3 years, if therapy is administered in the outpatient 
setting, reimbursement only covers a generic, nontargeted diagnostic 

agent. “One of the concerns is that the availability of the diagnostic agents may 
become limited if they weren’t paid for appropriately and that might limit access 
for patients to these innovative therapies. That’s something we want to avoid.” 

In terms of the longevity of nuclear therapy, Wahl said agents such as lute-
tium Lu 177 vipivotide tetraxetan “will make a real difference and change the 
way that prostate cancer is treated.” 

He added that one area that could be explored is moving the therapy into 
earlier settings. Ongoing trials of the agent include the phase 3 PSMAfore 
(NCT04689828), a trial evaluating lutetium Lu 177 vipivotide tetraxetan plus 
best supportive care vs androgen receptor–directed therapy (ARDT) in patients 
with mCRPC who previously received an alternate ARDT and who are naïve to 
taxane-based therapy. The investigational agent is also being compared with 
standard therapy among patients with metastatic hormone-sensitive prostate 
cancer in the phase 3 PSMAddition trial (NCT04720157).

Of note, Novartis, the developer of lutetium Lu 177 vipivotide tetraxetan, 
temporarily suspended production of the agent in May and halted enroll-
ment to ongoing clinical trials to address “potential quality issues in the 
production process.” 

In the news release, Novartis stated that they have set a target goal of 6 
weeks to the return to manufacturing of their radiopharmaceuticals, which also 
includes the approved agent lutetium Lu 177 dotatate (Lutathera).4 ■

R E F E R E N C E S

1. FDA approves Pluvicto for metastatic castration-resistant prostate cancer. FDA. March 23, 2022. Accessed 

May 20, 2022. bit.ly/3Mxr3yX

2. Pluvicto. Prescribing information. Advanced Accelerator Applications USA, Inc; 2022. Accessed May 20, 2022. 

bit.ly/3wCjPCV

3. Sartor O, de bono J, Chi KN, et al; VISION Investigators. Lutetium-177–PSMA-617 for metastatic castration- 

resistant prostate cancer. N Engl J Med. 2021;385(12):1091-1103. doi:10.1056/NEJMoa2107322

4. Novartis provides update on production of radioligand therapy medicines. News release. Novartis. May 5, 

2022. Accessed May 20, 2022. bit.ly/3luNTuZ

Richard L.  
Wahl, MD
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BASELINE PATIENT CHARACTERISTICS

Median age (years, range)

Lutetium Lu 177 vipivotide 
tetraxetan plus BSOC BSOC

70
(48-94)
n = 551

71.5
(40-89)
n = 280

BSOC, best standard of care.

Previous treatment with androgen receptor pathway inhibitor

Lutetium Lu 177 vipivotide 
tetraxetan plus BSOC BSOC

0%

10%

20%

30%

40%

50%

60%
54.1%

38.7%

7.3%

0%

10%

20%

30%

40%

50%

60%

45.7% 45.7%

8.6%

■ 1 regimen ■ 2 regimens ■ > 2 regimens

BSOC, best standard of care.

Site of metastatic disease

8.9%

11.4%

49.7%

91.5%

10%

13.6%

50.4%

91.4%

Lutetium Lu 177 vipivotide  
tetraxetan plus BSoC BSOC

BSOC, best standard of care.

R E F E R E N C E S 
1. Pluvicto. Prescribing information. Advanced Accelerator Applications USA, Inc; 2022. Accessed 

May 20, 2022. bit.ly/3wCjPCV
2. Sartor O, de bono J, Chi KN, et al; VISION Investigators. Lutetium-177–PSMA-617 for metastatic 

castration-resistant prostate cancer. N Engl J Med. 2021;385(12):1091-1103. doi:10.1056/
NEJMoa2107322

FDA approval—March 23, 2022
FDA grants approval to lutetium Lu 177 vipivotide tetraxetan (Pluvicto) for 
the treatment of adult patients with prostate-specific membrane antigen 
(PSMA)-positive metastatic castration-resistant prostate cancer (mCRPC) 
who have been treated with androgen receptor (AR) pathway inhibition and 
taxane-based chemotherapy. 

Mechanism of action 
• Lutetium Lu 177 vipivotide tetrax-

etan is a radioligand therapeu-
tic agent. Lutetium-177 binds 
to PSMA, delivering β particle 
radiation to the PSMA-expressing 
prostate cancer cells.

How supplied 
• 1000 MBq/mL (27 mCi/mL)  

in a single-dose vial 

Dose 
• 7.4 GBq (200 mCi) injection every 

6 weeks for up to 6 doses

Company: Advanced Accelerator 
Applications USA, Inc

PIVOTAL CLINICAL TRIAL
VISION (NCT03511664) was a multicenter, randomized, open label, clinical trial of 
patients with progressive, PSMA-positive mCRPC who were previously treated with at 
least 1 AR pathway inhibitor, and 1 or 2 prior taxane-based chemotherapy regimens. 
Patients were randomly assigned to lutetium Lu 177 vipivotide tetraxetan plus standard 
of care or standard of care alone.

WARNINGS AND PRECAUTIONS

• Risk from radiation exposure
• Myelosuppression
• Renal toxicity

• Embryo-fetal toxicity 
• Infertility

EFFICACY RESULTS IN THE VISION TRIAL 

Outcome Lutetium Lu 177 vipivotide 
tetraxetan plus BSOC (n = 551)a

BSOC 
(n = 280)a

Median OS, months (95% CI)
15.3 (14.2-16.9) 11.3 (9.8-13.5)

HR, 0.62; 0.52-0.74; P < .001

ORR (95% CI) 30% (25%-35%) 2% (0%-6%)

CR 6% 0%

PR 24% 2%

Outcome Lutetium Lu 177 vipivotide 
tetraxetan plus BSOC (n = 385)b

BSOC  
(n = 196)b

Median PFS, months
8.7 3.4

HR, 0.40; 99.2% CI, 0.29-0.57; P < .001

Time to symptomatic 
skeletal event, months

11.5 6.8

HR, 0.50; 95% CI, 0.40-0.62; P < .001

BSOC, best standard of care; CR, complete response; ORR, overall response rate; OS, overall survival; PFS, progression-free 
survival; PR, partial response.

aAll randomized patients.

bPatients enrolled after protocol amendment.

COMMONLY REPORTED ADVERSE EFFECTS IN THE VISION TRIAL 

Adverse effect Lutetium Lu 177 vipivotide 
tetraxetan plus BSOC (n = 551)

BSOC  
(n = 280)

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

Fatigue 43% 6% 23% 1.5%

Dry mouth 39% 0% 0.5% 0%

Nausea 35% 1.3% 17% 0.5%

Anemia 32% 13% 13% 4.9%

Decreased appetite 21% 1.9% 15% 0.5%

Constipation 20% 1.1% 11% 0.5%
 
BSOC, best standard of care.
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A Molecular 
Revolution Is 
Underway in  
Thoracic Oncology
by BRITTANY LOVELY

THE FRUITS OF DECADES of investigative 
efforts in thoracic oncology are ripe for pick-
ing, according to Solange Peters, MD, PhD. 
Targetable alterations including BRAF V600E, 
EGFR exon 20 insertions, KRAS G12C muta-
tions, MET exon 14 alterations, NTRK and RET 
rearrangements have taken up recent focus 
for investigators as data are pushing novel 
agents through the regulatory processes. 
However, there are several hurdles prevent-
ing the translation of these agents into practice 
including the integration of standardized 
molecular testing.1,2

In addition to novel therapies illuminating 
new treatment paths for patients, the success of 
immunotherapeutic regimens in the metastatic 
disease has driven investigators to evaluate 
the applications of the regimens in early-stage 
resectable disease.3,4

“As the trends move more toward targeted 
therapies [and we have] agents that are being 
integrated preresection and postresection, 
some of the barriers [we need to address are 
the] issues regarding molecular testing and 
really integrating that into practice, especially 
for these patients with early-stage disease,” 
Peters said in an interview with OncologyLive®. 
“Immunotherapy also has a large role to play 
early disease with surgery or any kind of radi-
cal treatment. That’s really a revolution.”

As a young investigator, Peters got her start 

in infectious disease research focusing the 
topic of her PhD at the Microbiology Institute at 
the University of Lausanne in Switzerland on 
the mechanisms of resistance for HIV infection. 
“If you think about HIV infection and the first 
treatment, we were [investigating] the clonal 
divergence of HIV viruses creating resistance. 
And if you think about my wording it reminds 
you of cancer, right? How [do we] address some-
thing which might kill [an individual] taking 
into consideration genetic changes over time.” 
As advances in HIV research plateaued, Peters 
looked for a way to translate her interest in 
genetic research to a new field.

“I was working in HIV as a biologist and an 
MD and, at the time, HIV [infection] was almost 
under control, I was looking for a field where in 
the sensitivity of first disease, a second grows, 
where there is an unmet need in bridging 
medicine and biology, but also bridging genet-
ics and genetic modifications with treatments. 
There is no better discipline than oncology,” 
Peters said. “I immediately found there what 
I loved in HIV. It’s amazing how [rapidly] the 
discoveries are now coming, [in particular] 
looking at genetics.”

Peters has earned a place of prominence 
among lung cancer investigators and in the 
oncology area as a whole. She is serving her 
second year as president of the European 
Society for Medical Oncology (ESMO). 

Additionally, Peters is chief of the Medical 
Oncology Service, an associate professor and 
chair of Thoracic Oncology, and the chief resi-
dent of thoracic malignancies in the Oncology 
Department at the University Hospital of 
Lausanne (CHUV) in Switzerland.

Peters is also an active participant in many 
scientific meetings, including the upcoming 
23rd Annual International Lung Cancer 
Congress® taking place July 28-30, 2022, in 
Huntington Beach, California. The program, 
hosted by Physician’s Education Resource® 
(PER®), LLC, will cover a wide range of topics 
in thoracic oncology including updates on 
biomarkers, surgical treatment modalities for 
resectable disease, and more (SIDEBAR).

“I want to know what my colleagues think 
about the [available]data,” Peters said. “I learn 
something about the nuance of the data, or 
the limitations, or maybe something I haven’t 
thought about. The Congress’ [agenda] is broad, 
so you do the same exercise [as in other meet-
ings], but in a very comprehensive fashion and 
this is of tremendous importance.”

TARGETED ADVANCES OPEN  
THE PLAYING FIELD
Lung cancer had beginnings in a category of 
diseases associated with very poor outcomes, 
Peters noted. “Using the traditional surgery, 
chemotherapy, and radiation, the outcomes for 
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[patients with] lung cancer have been very, very disappointing for years.” 
However, as data began to read out from several landmark trials, Peters 
said that a new story began to unfold in the field in 2 important chapters 
for thoracic malignancies. 

“The first chapter is molecular biology,” Peters said. “We’re trying to 
understand and discover what are the oncogenes leading to the malig-
nant phenotype. [This research] has led to a wonderful portfolio of 
targeted therapies.”.

This course of molecular discovery kicked off when investigators iden-
tified the role of EGFR mutations in non–small cell lung cancer (NSCLC) 
leading to the introduction of personalized medicine in the field, specifi-
cally with the EGFR inhibitor gefitinib (Iressa).2

In the following decade, progress to uncover aggressive mutations 
accelerated with the identification of 15 mutations that afford patients 
opportunities for therapy beyond chemotherapy and radiation. 

For example, in the past 2 years, treatment options for metastatic 
NSCLC have risen exponentially with agents including mobocertinib 
(Exkivity) and amivantamab-vmjw (Rybrevant) for patients with EGFR 
exon 20 insertions, tepotinib (Tepmetko) and capmatinib (Tabrecta) for 
patients with MET exon 14 skipping mutations, sotorasib (Lumakras) for 
patients with KRAS G12C mutations, and lorlatinib (Lorbrena) for patients 
with ALK-positive disease.5

“From time to time we will discover new compounds or new targets,” 
Peters said. “I think the low hanging fruits might have been caught by 
in terms of oncogenes.” Although progress has not stalled in discovery, 
Peters noted that the focus is now shifting toward improvements in the 
pharmacology of the agents being developed. “We have been handling 
more potent drugs, broader drugs in terms of preventing resistance, and 
very often drugs [developed for metastatic disease], which with lung 
cancer [can] spread over everywhere in the body, including the brain.”

Peters noted that faced with all progress in molecularly defined 
disease, testing rates across countries creates limitations in identifying 
appropriate patients for select therapies. “In Switzerland, [for example], 
we are very well served, I would say that today every patient with lung 
cancer can be tapped for the genetic alterations,” Peters said of her home 
country. “This is not the case elsewhere. Unfortunately, if you look at 
the picture of molecular testing in Europe, less than half of patients can 
get access to a decent testing. That’s probably where most advances are 
needed because it creates unacceptable inequities in the cancer journey.”

UNLOCKING NEW MECHANISMS OF ACTION
For lung cancer specialists, the plethora of actionable mutations has 
exploded over the past decade. Most recently, advances in the breast 
cancer space has opened new options for patients with lung cancer with 
HER2 amplification.

“This new journey lung cancer specialists are on is because of [discov-
eries in] breast cancer,” Peters said. In lung cancer, the development 
of HER2-targeted therapies required looking at the disease in a differ-
ent light. “We discovered that [in lung cancer] we don’t speak about the 
same HER2 alteration,” Peters said. “We call amplification, which trans-
lates into an overexpression, the quantity. It’s really a modification 
of the protein.”

Early efforts to identify therapies for patients with HER2-mutant 
disease—which accounts for approximately 2% of all NSCLC cases—found 
that translation of select agents deemed successful in breast cancer did 
not afford the same risk/benefit ratio for patients with lung cancer.6 
For example, 18 patients treated ado-trastuzumab emtansine (T-DM1; 
Kadcyla) in a phase 2 basket trial (NCT02675829) showed that among the 
overall response rate (ORR) was 44% (95% CI, 22%-69%) with a median 
progression-free survival (PFS) of 5 months (95% CI, 3.0-9.0).7

“We tried all of these drugs [that were successful in breast cancer], 

23rd Annual International  
Lung Cancer Congress® Agenda 
Highlights Decades of Progress

THE 23RD ANNUAL INTERNATIONAL Lung Cancer Congress® will distill 
the latest data on targeted agents, immunotherapy, surgery, and radia-
tion oncology for the management of lung cancer. As in previous years, 
key thought leaders will also preview novel agents and strategies with the 
potential to shape the future of lung cancer therapy. 

Through a series of cutting-edge lectures, extended panel discussions, 
multidisciplinary tumor boards, and question-and-answer sessions partici-
pants to engage with international and national experts as they share their 
perspectives and personal experiences of clinical challenges and ongoing 
controversies in lung cancer management.

“When we meet with international colleagues it really puts in perspective, 
our very different practices,” Solange Peters, MD, PhD, said. “You have the 
advice of the environment in which you work, [you understand] the ways 
you can be flexible and can decide upon variations in your treatment, [and 
these can be] very different from when faced with the another one. What I 
mean by that is, by reviewing the treatment options available in other coun-
tries, we also revisit the evidence for each of our options.

“[For example] we have some colleagues who have already started to use 
immunotherapy in early-stage disease. They teach us [how they use this 
approach even though] there are some countries in which it’s far from being 
recognized. It’s only by sharing perspectives that we can create improve-
ments in everything we do.

“I think [meetings such as this] really gives us the benefit of the advances 
being shared and being discussed and debated in a way, which will benefit all 
practice environments.”

The agenda will summarize optimal and personalized strategies 
for sequencing therapy leveraging the latest clinical trial evidence, 
performance status, and tumor characteristics. 

Some of most anticipated programming of the 23rd Annual International 
Lung Cancer Congress® include the following:

 Biomarkers and testing strategies to optimize selection of therapy in 
patients with thoracic malignancies:
  “Emerging Predictive Biomarkers for Immunotherapy,” presented by 

David R. Gandara, MD
  “Improving Efficacy of Targeted Therapies in Lung Cancer,” presented 

by Pasi Jänne, MD, PhD
Applications for recent clinical data on single-agent and combination 
immunotherapeutic approaches to care for patients with advanced 
thoracic malignancies:
  “First-Line, Single Agent Immunotherapy: When and Which Agent?” 

presented by Anne Chiang, MD, PhD
Recent data sets on targeted strategies for the management of 
patients with thoracic malignancies:
  “First- and Second-line Approaches for MET Exon 14 Mutations,” 

presented by Karen Reckamp, MD, MS
  “HER2 Mutation–Positive NSCLC: First- and Second-Line Therapy,” 

presented by Corey J. Langer, MD, FACP
  “Optimal Therapy for Less Common Sensitizing EGFR Mutations (eg, 

G719X),” presented by Natasha B. Leighl, MD, MMSc, FRCPC, FASCO

To see the full agenda and to register,  
scan the QR code or visit bit.ly/3ttemxr.
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as well as afatinib [Gilotrif], which is a 
pan-HER inhibitor, in lung cancer, [for patients 
with] exon 20 insertions,” Peters said. “These 
compounds have given rise to small activ-
ity, [but] if you try to [determine the] risk/
benefit assessment, none of them have really 
reached the bar which you would consider 
standard of care.”

However, data from a trial investigating 
the use of fam-trastuzumab deruxtecan-nxki 
(Enhertu) has resulted in a breakthrough for 
patients with HER2-mutant disease, regardless 
of mutation site.6,8 Data from the DESTINY-
Lung01 (NCT03505710), which evaluated a 
total of 91 patients with HER2-mutant NSCLC 
demonstrated that the antibody-drug conjugate 
elicited an objective response rate of 55% (95% 
CI, 44%-65%), the median duration of which was  
9.3 months (95% CI, 5.7-14.7) (TABLE). Further, 
the median PFS was 8.2 months (95% CI, 
6.0-11.9), and the median overall survival was 
17.8 months (95% CI, 13.8-22.1).8

“I wouldn’t say there were no options but 
there was no standard option in HER2-mutant 
NSCLC,” Peters said. “Suddenly this new gener-
ation antibody-drug conjugates have given rise 
to wonderful results in breast cancer [and now 
in] lung cancer, where suddenly you reach a 
threshold where probably with close to 60% 
response rate. We have gone through these 
limitations, and we [now] have an option.”

The FDA has accepted for priority review a 
supplemental biologics license application for 
trastuzumab deruxtecan for the treatment of 
adult patients with unresectable or metastatic 
NSCLC whose tumors have a HER2 mutation and 
who have received a prior systemic therapy.9

The application is supported by findings  
from the phase 2 DESTINY-Lung01 as well 
as data from the phase 1 DS8201-A-J101 
(NCT02564900) trial. In the phase 1 study, 
trastuzumab deruxtecan led to an overall 
response rate (ORR) of 72.7% (n = 8) among 
11 patients with HER2-mutant NSCLC.10 The 
median PFS in these patients was 11.3 months 
(95% CI, 8.1-14.3).

Regarding the agent’s safety profile, 
the adverse effects (AEs) observed with 

trastuzumab deruxtecan in DESTINY-Lung01 
were comparable with those reported in prior 
clinical trials.

The most common grade 3 or higher drug- 
related, treatment-emergent AEs included 
neutropenia (18.7%), anemia (9.9%), nausea 
(8.8%), fatigue (6.6%), leukopenia (4.4%), diar-
rhea (3.3%), and vomiting (3.3%).9

Twenty-three patients (25%) discontinued 
treatment because of drug-related, treat-
ment-emergent AEs. Of note, 26% of patients 
had interstitial lung disease (ILD) or pneumo-
nitis related to treatment per assessment by an 
independent committee. The majority of ILD 
events (75%) were low grade (grade 1, 12.5%; 
grade 2, 62.5%). Additionally, 4 grade 3 (4.4%) 
and 2 grade 5 (2.2%) ILD or pneumonitis events 
were reported. 

IMMUNOTHERAPY CARVES OUT  
A ROLE IN EARLY-STAGE DISEASE
The second chapter of the lung cancer revolu-
tion is one that Peters refers to as “exciting”: 
immunotherapy. “Immunotherapy has led to 
long term survival for some patients in lung 
cancer despite [having] metastatic disease,” 
Peters said. “When I started oncology, one could 
not conceive that the patient with metastatic 
[disease] would survive years. We now have 
very strong data showing that immunother-
apy should be used alone or in combination in 
nearly all metastatic patients.” 

Peters noted that the refinement of strate-
gies with immunotherapy is an area that will 
take investigators into the next wave of clinical 
advances. “Immunotherapies are now moving 
into early disease. When I say early these are 
[patients with] small nodules that are resected. 
These approaches are about combining [immu-
notherapy] with surgery and curative intent 
treatments. How can you make surgery more 
efficient in creating cure?”

Data for patients with early-stage disease 
have generated excitement including data 
from the phase 3 CheckMate 816 trial 
(NCT02998528). Investigators compared 
nivolumab (Opdivo) plus chemotherapy with 
chemotherapy alone for treatment of patients 
with resectable NSCLC.11 The median event-
free survival (EFS) was 31.6 months in the 
nivolumab plus chemotherapy arm vs 20.8 
months in the control arm (HR, 0.63; 97.38%, 
0.43-0.91). The 1-year EFS rate was 76% in the 
experimental arm and 63% in the control; the 
2-year EFS was 64% vs 45%, respectively.11

These data supported the approval of the 
combination, making it the first approval for 
patients in the neoadjuvant setting for patients 
with NSCLC in March 2022.12

In terms of adjuvant therapy for early-
stage disease, data from the IMpower010 
study, supported the approval of atezolizumab 
(Tecentriq) for patients with stage II-IIIA 
NSCLC whose tumors have PD-L1 expression of 
at least 1%.13 

The primary end point was disease-free 
survival (DFS). Among patients who received 
atezolizumab the median DFS was not reached 
(95% CI, 36.1-not estimable [NE]) vs 35.3 
months (95% CI, 29.0-NE) with best supportive 
care (HR, 0.66; 95% CI, 0.50-0.88; P = .004).

Investigators also assessed patients with 
PD-L1 expression of at least 50%, among whom 
the DFS benefit was more pronounced with 
atezolizumab compared with best supportive 
care (HR, 0.43; 95% CI, 0.27-0.68). However, an 
exploratory subgroup analysis of patients with 
PD-L1 expression 1%-49% the DFS benefit was 
less pronounced (HR 0.87; 95% CI, 0.60-1.26).

PETERS, CONTINUED ON PAGE 26 

TABLE.  Safety and Ef f icacy  
Data From DESTINY-Lung01

DESTINY-Lung01

Outcome Trastuzumab deruxtecan  
(n = 91)

Median PFS, months 8.2 (6.0-11.9)

Median OS, months 17.8 (13.8-22.1)

ORR 55% (44%-65%)

    CR 1%

    PR 54%

SD 37%

DCR rate 92%

Median time to response,  
months

1.5 

Median duration of  
response, months

9.3 

Safety events of note

Interstitial lung disease 26%

Grade 1, n 3

Grade 2, n 15

Grade 3, n 4

Grade 5, n 2

CR, complete response; DCR, disease control rate; ORR, overall response 
rate; OS, overall survival; PFS, progression-free survival; SD, stable 
disease.

“Suddenly this new generation of anti-
body-drug conjugates have given rise 
to wonderful results [in lung cancer]... 

We have gone through these limitations 
and now we have options.”

—SOLANGE PETERS, MD, PhD
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SAVE THE DATE This event 
is approved 
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Credits™.

• Perioperative use of targeted agents or immunotherapy in 
resectable non–small cell lung cancer (NSCLC)

• Targeted agents and the expanding array of oncogenic 
drivers in advanced disease

• Navigating choices for fi rst-line immunotherapy-based 
regimens in stage IV NSCLC

• Best practices in molecular testing 

• Network face-to-face with peers and expert faculty
• Learn about multidisciplinary advances in thoracic malignancies
• Hear expert perspectives on decision-making beyond the limits 

of clinical data

HOT TOPICS THIS YEAR

BENEFITS OF ATTENDING:

Personal Protection Protocols:
At Physicians Education Resource® (PER®), LLC, our top priority is the safety and security of attendees, faculty, staff, and operational personnel. As we develop the programming for  the 23rd Annual International Lung Cancer Congress®, we are working diligently to 
implement health- and safety-protocols based on the advice of health experts and the latest guidelines and local regulations to mitigate the risk of exposure to COVID-19 and to optimize health and safety conditions for attendees during the event.

Accreditation/Credit Designation
Physicians’ Education Resource®, LLC, is accredited by the Accreditation Council for Continuing Medical Education (ACCME) to provide continuing medical education for physicians.
This activity has been approved for AMA PRA Category 1 Credits™.
Physicians’ Education Resource®, LLC, is approved by the California Board of Registered Nursing, Provider #16669.

Successful completion of this CME activity, which includes participation in the evaluation component, enables participants to earn MOC points from the American Board of Internal Medicine’s (ABIM) Maintenance of Certifi cation (MOC) program. Participants will 
earn MOC points equivalent to the amount of CME credits claimed for the activity. It is the CME activity provider’s responsibility to submit participant completion information to ACCME for the purpose of granting ABIM MOC credit.
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“We are seeing the first data from these trials 
already,” Peters said, noting that the road for 
determining optimal treatment strategies for 
patients is a long one. “In the [next several] 
years there will be way more trials in early 
disease,” Peters said.

THE ROAD AHEAD
Peters remains hopeful about the future of the 
space, as it moves toward integration of molec-
ular testing strategies and opening up new and 
potentially curable avenues for patients with 
thoracic cancers. Within that pipeline she noted 
that prevention strategies that may shift the 
curve in terms of disease incidence.

“We need to do more screening for lung 
cancer and we need to start to implement 
programs for heavy smokers, [which incorpo-
rate] regular CT scans,” Peters said adding that 
with these efforts to improve the identification 
of early-stage disease coupled with improve-
ments in the landscape would be a step toward 
curable disease.

“I think what is really for us, something 
which really makes us feel differently as being 
lung cancer clinic and, is this new [direction 
of the] field—trying to cure more patients,” 
Peters said. “That’s maybe what differentiates 
us a lot from breast cancer specialists. When 

breast cancer specialists treat with chemother-
apy and hormonal therapy, as well as surgery, 
they get to cure individuals, the [survival] 
curves in breast cancer can be very, very high 
between 80% and 100%. In lung cancer, when 
you perform surgery, and maybe [adminis-
ter] chemotherapy for patients, only half of 
the patients will be cured, or even less, maybe 
40%. Even with all the lung specialists, we still 
[making efforts to] cure the disease.”

On a more personal note, Peters said that 
although being on the ground floor of break-
through research are moments in a career that 
standout, her attention is now on the future 
successes of her fellows and mentees. “My 
proudest moments now are to have one of my 
young fellows or mentees being recognized for 
something he or she has done,” Peters said. 

She noted that in preparing the next genera-
tion of investigators mentorship is of the utmost 
importance. “I was carried by wonderful mentors,” 
Peters said. “A mentor is someone who will put you 
on the scene, give your name to give a talk.” 

In addition to promoting early and last-
ing relationships among physician scientists, 
Peters said that promoting the interprofes-
sional dimension of cancer care is one of the 
items that she placed a focus on as the presi-
dent of ESMO. “The medical oncologist cannot 

work alone, everything has become multiprofes-
sional—molecular pathologists, the surgeons the 
radiologists, and so on—we need to understand 
that these data have to go through all these 
layers [to convey information.”

Broadening the scope of conveying infor-
mation, Peters spearheaded the creation of 
the International Cancer Foundation (ICF) at 
ESMO.14 The ICF aims to provide educational 
activities to clinicians in areas that are under-
served, opening the expansion of knowledge of 
advances in cancer to the world. 

“We’re doing the same thing we do in ESMO, 
but translating into a visibility concept, which 
can be also used in Africa, in South and Central 
America, and in all countries of India, for exam-
ple,” Peters said. “We realized that ESMO is 
in a position to reach out to them and address 
their specific needs and concerns. The ICF aims 
to support, financially and practically, activi-
ties that enhance cancer prevention, diagnosis, 
treatment and follow-up where they are most 
needed. If we can give a little bit of our energy 
to help the [clinicians who may be] a little bit 
delayed in receiving these data], it would be 
a good move.” ■

For a full list of references,  
see the article at  . 

23rd Annual International Lung Cancer Congress® Highlight  
What to Expect at This Year’s Meeting

“There has been an explosion of data on the 
use of immune therapy in the perioperative 
setting and we are going to be discussing that 
in depth at the conference we are also going to 
be talking about many of the exciting new drugs 
that have been approved including the anti-
body-drug conjugates and some novel targeted 
agents as well.

I always leave this meeting with a greater un-
derstand of all the new data relate to lung can-
cer how it fits into treatment options that we 
already had and how that landscape continues 
to changes for lung cancer. I love hearing the 
different perspectives from the different faculty 
and attendees and definitely take knowledge 
home to my practice every year.”

“It is unique among all lung cancer meetings in 
that it is designed to be highly interactive. What I 
mean by that is that there are a number of case-
based panel discussion in a variety of settings 
from early-stage non–small cell lung cancer to 
mesothelioma, where we have a panel of experts 
who weigh in on the case and most important the 
audience weighs in.”

“Some of the most beneficial topics at this 
meeting will be the updates in immunotherapy 
post [the American Society of Clinical  
Oncology] ASCO and [American Association for 
Cancer Research] AACR [meetings] and certain-
ly updates on some of the new targeted agents. 
You need a score card to keep track of all the 
new mutations and the drugs that are being 
developed for resistance for the many different 
pathways that we study. 

My favorite part of this meeting is the multi-
modality discussions—getting together with the 
surgeons, the radiation oncologists, the  
pulmonologists, those involved in health dispar-
ities to talk about how to give the best care to 
our patients.”

David R. Gandara, MD
UC Davis Health

Heather A. Wakelee, MD 
Stanford University 

Roy S. Herbst, MD, PhD 
Yale Cancer Center and Smilow 
Cancer Hospital
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A BALANCE OF DATA

SUPERIOR OS  vs sunitinib1-4*
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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

98.89% CI: 0.40-0.89
P=0.001
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sunitinib (n=328)

Patients at risk

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

MEDIAN

Median OS not reached in either treatment arm1

+

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.

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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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

72299_Exelixis_Cabometyx_HCP-Brief_KingSize_OncLive_10-75x13-75_r3v1jl.indd   272299_Exelixis_Cabometyx_HCP-Brief_KingSize_OncLive_10-75x13-75_r3v1jl.indd   2 2/22/22   9:25 AM2/22/22   9:25 AM



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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Fixed-Duration Ibrutinib Plus Venetoclax Demonstrates  
Efficacy in High-Risk CLL and SLL
by CHRIS RYAN

THE COMBINATION OF IBRUTINIB 
(Imbruvica) plus venetoclax (Venclexta) admin-
istered for a fixed duration elicited durable 
responses and a sustained progression-free 
survival (PFS) benefit in previously untreated, 
high-risk patients with chronic lympho-
cytic leukemia (CLL) and small lymphocytic 
lymphoma (SLL), according to data from the 
phase 2 CAPTIVATE trial (NCT02910583) 
presented at the 2022 AACR Annual Meeting.1

In patients with high-risk features who 
received fixed-duration ibrutinib and venetoclax 
(n = 129), the overall response rate (ORR) was 
98%, with a 56.6% complete response (CR) rate, 
a CR with incomplete blood count recovery (CRi) 
rate of 2.3%, and a partial response (PR) rate of 
38.8%. Notably, of the 76 patients who achieved a 
CR or CRi, the duration lasted 12 or more treat-
ment cycles in 87% of patients.

Among patients without high-risk features 
who were administered fixed-duration ibrutinib 
and venetoclax (n = 73), the ORR was 96%, with 
a 49.3% CR rate, 2.7% CRi rate, 42.5% PR rate, and 
a nodular PR rate of 1.4%. Of the 38 patients who 
experienced a CR or CRi, 95% had a duration of 
response lasting 12 or more weeks (TABLE1).

“These results continue to support first-line 
therapy with ibrutinib/venetoclax, which is an 
all-oral, once-daily, chemotherapy-free treat-
ment approach that offers a fixed duration 
[and] provides clinically meaningful PFS and 

treatment-free remissions, despite the fact of 
high-risk genomic features,” lead study author 
John N. Allan, MD, an assistant attending physi-
cian at NewYork-Presbyterian Hospital and an 
assistant professor of medicine at Weill Cornell 
Medical College, said in the presentation.

Ibrutinib- and venetoclax-based regi-
mens have demonstrated a PFS benefit 
over chemoimmunotherapy in patients 
with previously untreated CLL and SLL 
and high-risk genomic features that 
confer inferior outcomes with chemoim-
munotherapy. These genomic features 
include 17p deletions, TP53 mutations, 
and unmutated IGHV. Previous data 
from a phase 2 trial (NCT02756897) 
showed the addition of venetoclax to ibrutinib 
resulted in promising efficacy among patients 
with previously untreated CLL who harbored at 
least 1 high-risk genomic feature.2

Prior findings from the minimal residual 
disease (MRD) cohort of the CAPTIVATE trial 
showed the combination elicited deep, durable 
responses similar to placebo. Pooled findings 
from patients with high-risk features in the 
fixed-duration cohort were presented at the 
AACR meeting. CAPTIVATE enrolled patients 
between the ages of 18 and 70 years with previ-
ously untreated CLL or SLL.

In the fixed-duration cohort, patients received 
3 lead-in cycles of ibrutinib at 420 mg daily, 

followed by 12 cycles of ibrutinib plus oral 
venetoclax, which was ramped up to 400 mg 
daily. In the MRD cohort, patients received 
the same treatment before being randomized 
based on MRD status. Patients with confirmed 
undetectable MRD were randomized to ibru-

tinib or placebo, and patients with 
unconfirmed, undetectable MRD 
were randomized to ibrutinib with or 
without venetoclax.

For the pooled analysis of the 
fixed-duration cohort, patients with 
undetectable MRD who were random-
ized to receive placebo were also 
included (n = 43). The primary end 
point of the fixed-duration cohort was 

CR rate. Secondary end points for the fixed-du-
ration cohort were ORR, duration of response, 
MRD-negativity rate, tumor lysis syndrome 
risk reduction rate, PFS, overall survival 
(OS), and safety.

Of all patients enrolled in the fixed-dura-
tion cohort, 64% had high-risk features. Among 
these patients with high-risk features in the 
fixed-duration cohort, the median age was 
60 years (range, 33-70), and 66% of patients 
were male. Notably, 28% had Rai stage III or 
IV disease. High-risk features included unmu-
tated IGHV (92%), 17p deletion and TP53 mutation 
(22%), 17p deletion (16%), 11q deletion (26%), and 
complex karyotype (21%).

John N. Allan, MD
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Additionally, 36% of patients had any cytope-
nia, including an absolute neutrophil count less 
than or equal to 1.5 × 109/L (8%); hemoglobin 
11 g/dL (31%) or less; and platelets at a maxi-
mum100 × 109/L (8%). Moreover, 36% of patients 
had a lymph node diameter of at least 5 cm, and 
the median absolute lymphocyte count was  
67 × 109/L (range, 1-503). The median time on 
study for patients with high-risk features was 
28.7 months (range, 0.8-45.1).

Specifically in patients with both 17p deletions 
and TP53 mutations (n = 29), the ORR was 97%, 
with a 52% CR/CRi rate. In patients with unmu-
tated IGHV (n = 100), the ORR was 98%, with a 
61% CR/CRi rate.

Among high-risk patients, 88% and 72% had 
undetectable MRD in the peripheral blood and 
bone marrow, respectively. In patients without 
high-risk features, undetectable MRD rates in 
the peripheral blood and bone marrow were 70% 
and 62%, respectively. Specifically in patients 
with 17p deletions and TP53 mutations, the 
undetectable MRD rates in the peripheral blood 
and bone marrow were 83% and 45%, respec-
tively, and in patients with unmutated IGHV, the 
rates were 90% and 80% in the peripheral blood 
and bone marrow, respectively.

Additional results showed that ibrutinib 
plus venetoclax led to a 24-month PFS rate of 
94% (95% CI, 88%-97%) in patients with high-
risk features compared with 97% (95% CI, 
89%-99%) in patients without high-risk features. 
The 24-month PFS rate for patients with 17p 

deletions and TP53 mutations was 85% (95% CI, 
65%-94%); this rate was 96% (95% CI, 90%-99%) in 
patients with unmutated IGHV.

The 24-month OS rate in patients with high-
risk features was 98% (95% CI, 93%-99%) vs 
100% (95% CI, 100%-100%) in patients with-
out high-risk features. The 24-month OS rate 
was 96% (95% CI, 77%-99%) in patients with 
17p deletions and TP53 mutations compared 
with 98% (95% CI, 92%-99%) in patients with 
unmutated IGHV.

Regarding safety, the most frequent grade 
3 or 4 adverse effects (AEs) were neutrope-
nia (29% and 34% in the high-risk patients and 
non–high-risk patients, respectively); hyper-
tension (9% and 3%); and decreased neutrophil 
count (7% and 1%). AEs of clinical interest of any 
grade included atrial fibrillation (6% and 4%) 
and major hemorrhage (2% and 1%). Serious AEs 
were reported in 22% of both high-risk and non–
high-risk patients.

AEs leading to treatment discontinuation for 
ibrutinib only were 2% and 3% in the high-risk 
and non¬–high-risk patients, respectively; 0% 
and 0% for venetoclax only; and 1% and 3% for 
ibrutinib plus venetoclax. Additionally, dose 
reductions were reported for ibrutinib only (7% 
and 4%), venetoclax only (11% and 12%), and both 
agents (2% and 5%).

Notably, 94% of patients completed 12 cycles 
of fixed-duration ibrutinib plus venetoclax. The 
median duration on treatment was 13.8 months 
(range, 0.7-24.9). ■
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TABLE.  CAPTIVATE Findings in  Pr imary  
and Subgroup Analyses 1

Primary analysis

Outcome Ibrutinib plus venetoclax 
(n = 129)

ORR 98%

    CR 56.6%%

    CRi 38.8%

DOR ≥ 12 cycles 87%

High-risk features

Outcome Ibrutinib plus venetoclax 
(n = 73)

ORR 96%

    CR 49.3%

    CRi 42.5%

DOR ≥ 12 cycles 95%

CR, complete response; CRi, CR with incomplete blood count recovery; 

DOR, duration of response; ORR, overall response rate.

Nivolumab/Ipilimumab Produces Promising ORR  
in Advanced tTMB- and bTMB-High Solid Tumors
by KRISTI ROSA

THE DUAL IMMUNOTHERAPY combination 
of nivolumab (Opdivo) and ipilimumab (Yervoy) 
elicited encouraging and durable responses with 
acceptable safety in patients with advanced or 
metastatic tumor mutational burden (TMB)–high 
solid tumors that were refractory to standard 
therapies, meeting the primary end points of the 
phase 2 CheckMate-848 trial (NCT03668119).1

The data, which were presented during 
the 2022 AACR Annual Meeting, indicated that 
the doublet (n = 148) produced an objective 
response rate (ORR) of 35.3% (95% CI, 24.1%-47.8%) 
in the cohort of patients with tissue TMB–high 
(tTMB-H) disease (n = 68), vs 22.5% (95% CI, 
13.9%-33.2%) in the cohort of patients with blood 
TMB–high (bTMB-H) disease (n = 80). Among 
those who received nivolumab alone (n = 81), the 
immunotherapy elicited an ORR of 27.8% (95% CI, 

14.2%-45.2%) in the tTMB-H cohort (n = 36) and 
15.6% (95% CI, 6.5%-29.5%) in the bTMB-H cohort 
(n = 45) (FIGURE).1

“Nivolumab plus ipilimumab demonstrated 
clinical efficacy with a manageable 
safety profile in patients with advanced 
or metastatic tTMB-H and/or bTMB-H 
solid tumors that were refractory to 
standard therapies, with increased effi-
cacy observed in patients with tTMB-H 
tumors,” lead study author Michael 
Schenker, MD, PhD, of the University of 
Medicine and Pharmacy at Sf Nectarie 
Oncology Center in Craiova, Romania, 
said in a presentation on the data.

Because TMB is known to correlate with neoan-
tigen load, tumors that are TMB-H are expected 
to be more immunogenic and responsive to 

treatment with immunotherapy, according to 
Schenker. Data have also indicated that TMB is 
a key predictive biomarker for immunotherapy 
across several solid tumor types.

During the meeting, Schenker shared 
data from an interim analysis of the 
tTMB-H cohort and findings from 
final analyses of the bTMB-H cohort 
in CheckMate-848.

Patients with immunotherapy-naïve 
solid tumors that were refractory to 
standard therapies or who did not have 
standard treatment options available to 
them were enrolled. Patients needed to 
have tTMB and/or bTMB of at least 10 

mutations/megabase (mut/Mb). Those with mela-
noma, non–small cell lung cancer, and renal cell 
carcinoma were excluded.

Michael Schenker, 
MD, PhD
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Participants were prospectively randomized  
2:1 to receive either nivolumab at 240 mg every  
2 weeks plus ipilimumab at 1 mg/kg every 
6 weeks for up to 24 months or nivolumab at 
480 mg every 4 weeks for up to 24 months. 
Key stratification factors included line of ther-
apy, tTMB of at least 16 mut/Mb, and bTMB of at 
least 16 mut/Mb.

The primary end points were ORR in patients 
with tTMB-H tumors and ORR in those with 
bTMB-H tumors. Key secondary end points 
included duration of response (DOR), investi-
gator-assessed ORR, time to response, clinical 
benefit rate, progression-free survival (PFS), over-
all survival (OS), and safety.

To determine TMB in tissue specimens 
collected from participants, investigators used 
the FoundationOne CDx-based Clinical Trial 
Assay. To identify TMB in the collected blood 
specimens, they used the Foundation Medicine 
bTMB Clinical Trial Assay.

Participants were prospectively classified as 
being tTMB-H or bTMB-H utilizing a cutoff of 
10 mut/Mb or higher, according to Schenker. 
Patients were also stratified using a cutoff of at 
least 16 mut/Mb to ensure an even distribution 
of patients with relatively low TMB and relatively 
high TMB, as well as to allow for further analyses 
based on TMB stratification.

A total of 1954 patients were prescreened. Of 
these patients, 1141 had available tTMB data,  
1573 had available bTMB data, and 1017 had 
both bTMB and tTMB data available. A total of 
319 patients were screened, and 212 patients 
underwent randomization on the trial. Of the 
212 patients, 201 were refractory to stan-
dard therapies; 135 of these patients were 

determined to be tTMB-H and 147 patients were 
determined to be bTMB-H.

A total of 170 patients comprised the primary 
analysis population; 104 of these patients had 
tTMB-H tumors and 125 had bTMB-H tumors. 
Thirty-eight percent (n = 65) of the 170 patients 
were found to have both tTMB-H and bTMB-H 
tumors, Schenker said.

The trial population consisted of more than 40 
different tumor types, including biliary cancer 
(n = 7), carcinoma of unknown primary (n = 7), 
neuroendocrine cancer (n = 5), anal cancer 
(n = 5), sarcoma (n = 5), small bowel cancer 
(n = 4), squamous cell carcinoma (n = 3), glio-
blastoma (n = 3), adrenal cancer (n = 3), basal cell 
carcinoma (n = 3), vulvar cancer (n = 3), thymus 
cancer (n = 2), and penile cancer (n = 2).

“The patient characteristics of age, sex, and 
geographic region were comparable and well 
distributed across tTMB-H and bTMB-H cohorts 
and across the treatment arms,” Schenker noted. 
“Additionally, the number of previous standard 
treatments was comparable across groups; this was 
the second stratification factor after TMB status.”

The median DOR was not yet evaluable in any 
of the cohorts examined on the trial. A DOR of 
9 months or longer was observed in 91% (95% 
CI, 68%-98%) of those with tTMB-H disease who 
received the doublet (n = 68) and 88% (95% CI, 
61%-97%) of those in the bTMB-H cohort who 
received the combination (n = 80).

Moreover, 78% (95% CI, 37%-94%) of patients 
who had tTMB-H tumors and received nivolumab 
monotherapy (n = 36) and 86% (95% CI, 33%-98%) 
of those with bTMB-H tumors who received 
nivolumab alone (n = 45) experienced a DOR of at 
least 9 months.

“Regarding the subgroup analysis of ORR in 
the tTMB-H cohort, the most important obser-
vation is that responses were independent of 
bTMB-H status,” Schenker explained. “The 
responses were observed in those with micro-
satellite instability–high (MSI-H), microsatellite 
stable, PD-L1–positive, and PD-L1–negative 
subgroups. In the bTMB-H cohort, responses 
were improved with tTMB-H status. MSI-H 
prevalence was too small to reach any kind 
of conclusions.”

Similar depths of response were observed in 
those with tTMB-H tumors, regardless of bTMB 
status, Schenker added. In those with bTMB-H 
tumors who received the doublet, depth of 
response seemed to be driven by tTMB-H status, 
and similar findings were noted in those who 
received nivolumab alone.

Additionally, although the study was not 
designed to directly compare PFS in the tTMB-H 
and bTMB-H cohorts, a trend toward a prolonged 
median PFS was observed in those with tTMB-H 
tumors vs those with bTMB-H tumors who 
received nivolumab plus ipilimumab.

Within the doublet arm, the median PFS was 
4.1 months (95% CI, 2.8-11.3) in the tTMB-H 
cohort compared with 2.8 months (95% CI, 2.3-3.0) 
in the bTMB-H cohort. In the nivolumab-mono-
therapy arm, the median PFS was 2.9 months 
(95% CI, 2.6-5.7) in the tTMB-H cohort and 2.8 
months (95% CI, 2.6-3.2) in the bTMB-H cohort.

A similar trend was observed in terms of OS, 
according to Schenker. In the nivolumab/ipili-
mumab cohort, the median OS was 14.5 months 
(95% CI, 7.7–not evaluable [NE]) in the tTMB-H 
cohort and 8.5 months (95% CI, 5.8-10.5) in the 
bTMB-H cohort. In the nivolumab-alone cohort, 
the median OS was 11.7 months (95% CI, 5.3-NE) 
in the tTMB-H cohort and 11.3 months (95% CI, 
5.3-19.0) in the bTMB-H cohort.

Regarding safety, nivolumab plus ipilim-
umab was found to have a manageable toxicity 
profile; these profiles were consistent with what 
has previously been observed with the doublet 
and with nivolumab monotherapy. The most 
frequently experienced treatment-related adverse 
effects of any grade with the doublet included 
pruritus, diarrhea, and fatigue.

One patient who was included in both the 
tTMB-H and bTMB-H cohorts experienced a 
fatal toxicity (hyperglycemia) associated with 
a study drug. ■

R E F E R E N C E

1. Schenker M, Burotto M, Richardet M, et al. CheckMate 848: a 

randomized, open-label, phase 2 study of nivolumab in combination 

with ipilimumab or nivolumab monotherapy in patients with 

advanced or metastatic solid tumors of high tumor mutational 

burden. Presented at: American Association for Cancer Research 

Annual Meeting 2022; April 8-13, 2022; New Orleans, LA. Accessed 

May 21, 2022. bit.ly/3lBt4yc

FIGURE.  Response Rates in  the  
CheckMate 848 Tr ia l 1

bTMB-H, blood tumor mutational burden–high; tTMB-H, tissue tumor muta-
tional burden–high.

tTMB-H disease

bTMB-H disease

Nivolumab/ipilimumab
(n = 148)

Nivolumab/ipilimumab
(n = 81)

Nivolumab
(n = 36)

Nivolumab
(n = 45)

35.3%

22.5%

27.8%

15.6%

“Nivolumab plus ipilimumab 
demonstrated clinical efficacy 
with a manageable safety pro-
file in patients with advanced 
or metastatic tTMB-H and/

or bTMB-H solid tumors that 
were refractory to standard 
therapies, with increased 

efficacy observed in patients 
with tTMB-H tumors.”

— MICHAEL SCHENKER, 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

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

 
BLENREP
(belantamab mafodotin-blmf)  
for injection, for intravenous use
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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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Sotorasib Shows Impressive 2-Year OS Rate in KRAS G12C+ NSCLC
by GINA MAURO

SOTORASIB (LUMAKRAS) DEMON-
STRATED a 2-year overall survival (OS) rate 
of 32.5% (95% CI, 25.0%-40.2%) in patients 
with KRAS G12C–mutant non–small cell lung 
cancer (NSCLC), according to longer follow-up 
data from the phase 1/2 CodeBreaK 100 trial 
(NCT03600883) presented during the American 
Association for Cancer Research Annual 
Meeting 2022.1,2

Additional results showed that the overall 
response rate (ORR) achieved with sotorasib was 
40.7% (95% CI, 33.3%-48.4%), including a 2.9% 
complete response rate, and the disease control 
rate (DCR) was 83.7% (95% CI, 77.3%-88.9%). 
Moreover, the median duration of response (DOR) 
was 12.3 months (95% CI, 7.1-15.0), and 50.6% (95% 
CI, 37.4%-62.4%) of responders were in response 
for at least 12 months. The median progres-
sion-free survival (PFS) was 6.3 months (95% CI, 
5.3-8.2) and the median OS was 12.5 months (95% 
CI, 10.0-17.8). At 1-year, the OS rate was 
50.8% (95% CI, 42.8%-58.2%).

“In this longest follow-up of patients 
on any KRAS G12C inhibitor, sotora-
sib demonstrated very meaningful and 
durable efficacy, as well as a safety 
profile [that was] consistent with what 
had been [previously] reported,” Grace 
K. Dy, MD, chief of thoracic oncol-
ogy and professor of oncology at 
Roswell Park Comprehensive Cancer Center in 
Buffalo, New York, said in a press conference 
during the meeting. “We also reported a 2-year 
[OS rate] of [approximately] 33% in [patients 
with] pretreated KRAS G12C–mutated NSCLC, 
which compares favorably with what we would 
expect with historical treatment using docetaxel 
in this setting.”

In May 2021, the FDA approved sotorasib for 
the treatment of patients with locally advanced or 
metastatic KRAS G12C–mutant NSCLC who have 
received at least 1 prior therapy. The regulatory 
decision was based on earlier findings from the 
CodeBreaK 100 trial.3

The pooled CodeBreaK 100 trial enrolled a 
total of 174 patients with locally advanced or 
metastatic KRAS G12C–mutant solid tumors. 
Participants had received at least 1 prior systemic 
therapy or were ineligible or intolerant for 
treatment. Those with stable brain metastases 
were permitted.

During the trial, study participants received 
oral sotorasib at the FDA-approved dose of 960 
mg daily until disease progression. Radiographic 
scans were done every 6 weeks up to week 48 and 
then once every 12 weeks thereafter.

In the phase 1 portion of the research (n = 48), 
the primary end points were safety and 
tolerability; key secondary end points were phar-
macokinetics, ORR, DOR, PFS, and duration of 
stable disease. In phase 2 (n = 126), the primary 
outcome measure was ORR by RECIST v1.1 crite-
ria by blinded independent central review. Key 
secondary end points were DOR, DCR, PFS, OS, 
time to response, and safety.

In the updated analysis, investigators analyzed 
data from the 174 patients who were treated with 
sotorasib in the combined phase 1 and 2 portions 
of CodeBreaK 100. Notably, 82.8% of patients 
previously had received both platinum-based 
chemotherapy and anti–PD-1/PD-L1 treatment.

Additional findings showed that the clinical 
activity with sotorasib was observed regardless 
of PD-L1 expression and was seen in those with 
low PD-L1 levels.2

Further analyses were conducted on both 
tumor and plasma samples to iden-
tify biomarker profiles linked with 
durable clinical benefit. These studies 
showed that prolonged clinical bene-
fit was observed regardless of tumor 
mutation burden, PD-L1 expression, 
or STK11 commutation status (TABLE1).

In patients with a PD-L1 expression 
of less than 1% (n = 31), the PFS benefit 
with sotorasib lasted at least 12 months 

in 51.6% of patients; in those whose PD-L1 expres-
sion was between 1% and 49% (n = 21), this rate 
was 28.6%. In patients who had PD-L1 expression 
of at least 50% (n = 4), 25.0% of patients had a PFS 
benefit of at least 12 months.

In patients with STK11-mutant/KEAP1 wild-
type status (n = 13), the long-term PFS benefit 
was at least 12 months in 46.2%; this was true 
for 45.5% of those with STK11 wild-type/
KEAP1 wild-type disease (n = 33). In those 
with STK11-mutant/KEAP1-mutant disease 
(n = 12), a PFS benefit of at least 12 months was 
experienced by 16.7% of patients; this was also 
true for 14.3% of those with STK11 wild-type/
KEAP1-mutant disease (n = 7).

“Longer-term follow-up data are important to 
better define the safety and efficacy of sotorasib, 
since it is the first-in-class KRAS G12C inhibitor 
therapy to be approved for this patient popula-
tion,” Dy added in the press release. “For this 
particular analysis, we also sought to determine 
whether there are potential biomarkers that can 
identify patients who will derive long-term benefit 
from sotorasib treatment.”

No new safety concerns were observed with 
long-term treatment with sotorasib. Grade 

3/4 treatment-related adverse effects (TRAEs) 
occurred in 21% of patients, and 1 patient had 
a new onset grade 3 TRAE of hemolytic anemia 
after 1 year. Notably, no TRAE-related deaths 
occurred, nor did any TRAEs lead to discontinua-
tion after 1 year of therapy.

“[Overall], most toxicities were grade 1/2 in 
severity; major AEs were [gastrointestinal] in 
nature [with] nausea, diarrhea, [liver function 
test] abnormalities, and 22% of patients required 
dose modifications or dose interruptions; about 
[approximately] 6% required dose discontinu-
ation,” Ly said in the presentation, adding that 
approximately 25% of patients remain on treat-
ment after 1 year.

CodeBreaK 100 is a single-arm, non-ran-
domized trial, which investigators noted as a 
limitation. The randomized, global phase 3 trial 
CodeBreaK 200 study (NCT04303780) is ongo-
ing and includes a comparator arm of docetaxel in 
patients with KRAS G12C–mutant NSCLC.

“We eagerly await the results of the phase 3 
study, which likely will be available later this 
year, and expect that they will confirm our 
findings from CodeBreaK 100,” Dy said in a 
news release.2 ■

For a full list of references,  
see the article at  . 

TABLE.  B iomarker Analysis  
of  Durable PFS Benef i t 1 

PD-L1 expression

PFS ≥ 12 months

< 1% (n = 31)

51.6%

1%-49% (n = 21)

28.6%

≥ 50% (n = 4)

25.0%

Mutation status

PFS ≥ 12 months

STK11-mutant/KEAP1 wild-type 
disease (n = 13)

46.2%

STK11 wild-type/KEAP1 
wild-type disease (n = 33)

45.5%

STK11-mutant/KEAP1-mutant 
disease (n = 12)

16.7%

STK11 wild-type/KEAP1-mutant 
disease (n = 7)

14.3%

PFS, progression-free survival.

Grace K. Dy, MD
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CAR T-Cell Therapy Demonstrates Efficacy With  
or Without mRNA Vaccine in Solid Tumors
by JONAH FELDMAN

THE CHIMERIC ANTIGEN RECEPTOR 
(CAR) T-cell therapy BNT211 was effica-
cious and tolerable, according to data from a 
phase 1 trial (NCT04503278) presented at the 
American Association for Cancer Research 
Annual Meeting 2022.1

The trial of BNT211, consisting of a claudin-6 
(CLDN6)-targeting CAR T-cell product plus the 
CAR T-cell amplifying RNA vaccine (CARVac), 
elicited an overall response rate (ORR) 
of 43% and demonstrated an accept-
able safety profile in 14 patients with 
relapsed/refractory testicular cancer, 
ovarian cancer, or other solid tumors.

“We found robust engraftment of CAR 
T cells in all patients, which translated 
into a very encouraging clinical bene-
fit with an ORR of 43% and a disease 
control rate of 86%. CARVac supports 
the T-cell engraftment and also medi-
ates expansion,” John Haanen, MD, PhD, 
professor in the Department of Clinical Oncology 
at the Leiden University Medical Center, and 
head of the Division of Medical Oncology at The 
Netherlands Cancer Institute in Amsterdam, 
said during his presentation.

CAR T-cell therapy has demonstrated limited 
success in patients with solid tumors. CLDN6 
was identified as a tumor-specific antigen 
expressed in solid tumors but silenced in adult 
healthy tissue during organogenesis, lead-
ing to the development of a second-generation 
CAR T-cell product with high affinity and spec-
ificity for CLDN6. In addition, CARVac encoded 
with CLDN6 has previously been demon-
strated to promote expression and persistence of 
CLDN6 CAR T cells.2

In part 1 of the study, patients received 
1 course of lymphodepletion (LD) followed 
by dose escalation of CAR T cells to assess 
dose-limiting toxicities (DLTs) and determine a 
recommended phase 2 dose. In the second part, 
patients received a dose escalation of CAR T 
cells and CARVac starting on day 4. There were 
2 dose levels in each part. Doses were increased 
every 3 weeks and CARVac was administered 

every 6 weeks.1

As of March 10, 2022, 3 cohorts with 
a total of 16 patients were treated, and 
1 more cohort is ongoing. The patient 
population included  
8 patients with testicular cancer, 4 
with ovarian cancer, and 4 with other 
solid tumor types.

Robust CAR T-cell engraftment was 
seen in all patients across dose levels 
and in both parts. At an assessment 

6 weeks following infusion, 14 of 16 patients 
were evaluable. There were 6 partial responses 
(PR), 5 with stable disease (SD) with shrink-
age of target lesions, and 1 with SD alone. At 
12 weeks, patients with a PR showed a deepen-
ing of response including 1 complete response 
(CR), though investigators observed disease 
progression in 5 patients who had previ-
ously had SD or PR.

“These early responses unfortunately don’t 
appear to be as durable as we would have hoped 
because only 1 patient in the analysis set had a 
response past 18 weeks and that was the CR,” 
Vincent K. Lam, MD, assistant professor of 
oncology and director of the Esophageal Cancer 
Research Program at Johns Hopkins University, 
said during the conference presentation. “We do 
note, though, that there’s another patient with 
ongoing PR at [approximately] 6 weeks and we 
await further follow-up.”

The patient with CR had failed  
6 previous lines of treatment for testicular 
cancer. His remission included a lowered level of 
α-fetoprotein that has lasted for  
6 months. This patient’s CAR T cells persisted 
for 150 days and had a dominant phenotype 

of effector memory cells reexpressing 
CD45RA, while other patients had a 

phenotype of effector memory cells 
negative for CCR7 and CD45RA.

Two cases of DLTs were 
observed, 1 in each arm. In the 

monotherapy arm, prolonged cytopenia 
was observed after LD in a patient with 

testicular cancer who had recently received 
high-dose chemotherapy and autologous stem 
cell transplant, leading to the creation of a 
cohort who would receive reduced or no LD. 
Hemophagocytic lymphohistiocytosis occurred 
in a patient with ovarian cancer in the CARVac 
arm before CARVac was started. Both toxicities 
were managed successfully.

Grade 3 or higher adverse events were mainly 
caused by LD or were asymptomatic enzyme 
elevations. Manageable grade 1 or 2 cytokine 
release syndrome occurred in 8 patients, 7 
of whom were in the CARVac arm and 70% of 
whom were treated with the higher dose level. 
These patients showed an increase in IL-6 
and elevated lipase but were confirmed to not 
have pancreatitis.

“CARVac appears safe in combination with 
CLDN6 CAR T, but CAR T persistence does not 
appear to be consistently enhanced yet,” Lam 
said. He suggested that more optimal timing, 
dose, and duration of CARVac could maxi-
mize its effectiveness in mediating CAR T 
cell persistence. 

Though these data are preliminary and the 
study population is small, there appears to be 
a future role for CAR T cells in solid tumors 
including testicular and ovarian cancer as well 
as CLDN6’s potential as a targetable biomarker.

“The infusion of CLDN6 CAR T, alone or 
in combination with CARVac, is safe and 
holds promise for patients with CLDN6-
positive cancers,” Haanen stated in a press 
release.3 “CLDN6 was never targeted before 
with cellular therapy, but in our study this 
approach is already showing efficacy that may 
be better than the data from other CAR T trials 
in solid tumors.” ■
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Nivolumab Plus Chemotherapy Improves  
Event-Free Survival in Resectable NSCLC
by JORDYN SAVA

THE COMBINATION OF NIVOLUMAB 
(Opdivo) plus platinum-doublet chemotherapy 
led to a significant improvement in event-free 
survival (EFS) compared with chemotherapy  
alone as neoadjuvant treatment in patients 
with resectable non–small cell lung cancer 
(NSCLC), according to findings from the phase 3 
CheckMate 816 trial (NCT02998528).1

“EFS benefit favored nivolumab plus chemo-
therapy in most subgroups,” Nicolas Girard, MD, 
pneumonologist, professor, respiratory medicine 
at the University of Versailles Saint-Quentin-en- 
Yvelines and head of the Curie-Montsouris 
Thorax Institute, Institut Curie in Paris, 
France, said in a presentation at the American 
Association for Cancer Research (AACR) Annual 
Meeting 2022. “Preliminary overall survival [OS] 
analysis showed a trend of improvement with 
nivolumab plus chemotherapy vs chemother-
apy alone with a hazard ratio of 0.57 [99.67% CI, 
0.30-1.07]. The study continues to mature with a 
longer follow-up.”

The hazard ratio for the EFS benefit observed 
with neoadjuvant nivolumab and chemother-
apy vs chemotherapy alone was 0.63 (97.38% 
CI, 0.43-0.91).

The randomized, open-label, phase 
3 trial enrolled 358 patients with 
early stage IB-IIIA, operable NSCLC, a 
lung capacity capable of tolerating the 
proposed lung surgery, an ECOG perfor-
mance status of 0 or 1, and available 
tissue of primary lung tumor.2

Patients were randomly assigned 1:1 
to receive either nivolumab at 360 mg 
and chemotherapy for 3 cycles or  chemotherapy 
alone. The majority of patients were men with a 
median age in the nivolumab plus chemotherapy 
arm of 64 years (range, 41-82).

Of the 358 participants randomized in 
CheckMate 816, 94% completed the neoadjuvant 
treatment. In addition 83% of patients  
(n = 149) In the experimental arm and 75%  
(n = 135) in the chemotherapy arm had defin-
itive surgery. Additionally, 20% of patients 
in the experimental arm received adjuvant 
therapy (n = 35) compared with 32% in the 
control arm (n = 56).1

The dual primary end points of the study 
included EFS and pathological complete response 
at the time of surgery. Secondary end points 
included OS, major pathological response 
at the time of surgery, and time to death or 
distant metastases. 

The study met its primary end point of 
pathological complete response at a median 
follow-up of 29.5 months. The median EFS was 

31.6 months (95% CI, 30.2-not reached) 
in the nivolumab plus chemotherapy 
arm and 20.8 months (95% CI, 14.0-
26.7) in the control arm. The 1-year 
EFS was 76% in the experimental arm 
and 63% in the control; the 2-year EFS 
was 64% versus 45%, respectively. 
EFS was consistently approved across 
most subgroups observed in the 
trial (TABLE1).

These findings revealed a statistically signif-
icant and clinically meaningful improvement 
in EFS in patients given nivolumab plus chemo-
therapy, including in patients who had a partial 
complete response.

OS did not cross predefined statistical bound-
aries. This was expected, given the small 
number of OS events, but future research should 
help experts learn more.

Regarding safety, adverse effects (AEs) of 
any grade occurred in 93% of patients in the 
nivolumab plus chemotherapy arm and in 97% of 
those who received chemotherapy alone. Grade 
3 or 4 AEs occurred in 41% in the experimental 
arm versus 44% in the control arm. Additionally, 
treatment-related AEs of any grade led to discon-
tinuation in 10% of patients given nivolumab 
and chemotherapy as well as 10% of those given 
chemotherapy alone.

There were 2 patients in the nivolumab 
plus chemotherapy arm who reported grade 5 
surgery-related AEs consisting of pulmonary 
embolism and aortic rupture, but they were 
deemed to be unrelated to the study.

Neoadjuvant nivolumab plus chemother-
apy demonstrated a safety profile consistent 
with previous reports and did not change the 
feasibility of surgery when compared with 
chemotherapy alone.

“CheckMate 816 is the first phase 3 study with 
a neoadjuvant immunotherapy-based combi-
nation for resectable NSCLC to show improved 
event-free survival and partial complete 
response, along with promising overall survival 
results,” Girard said. “These results support 
neoadjuvant nivolumab in combination with 
chemotherapy as a standard of care for patients 
with resectable NSCLC.” ■
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TABLE.  EFS Across Subgroups in  CheckMate 816 1

Median EFS, months (95% CI)

Subgroup Number of patients Nivolumab plus chemotherapy  
(n = 179)

Chemotherapy
(n = 179)

Overall 358 31.6 (30.2-NR) 20.8 (14.0-26.7)

PD-L1 expression level

< 1% 155 25.1 (14.6-NR) 18.4 (13.9-26.2)

≥ 1% 178 NR (NR-NR) 21.1 (11.5-NR)

1%-49% 98 NR (27.8-NR) 26.7 (11.5-NR)

≥ 50% 80 NR (NR-NR) 19.6 (8.2-NR)

ECOG performance status

0 241 NR (30.2-NR) 22.7 (16.6-NR)

1 117 30.5 (14.6-NR) 14.0 (9.8-26.2)

Disease stage at baseline

IB/II 127 NR (27.8-NR) NR (16.8-NR)

IIIA 228 31.6 (26.6-NR) 15.7 (10.8-22.7)

EFS, event-free survival; NR, not reached

Nicolas Girard, MD



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
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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. 
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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
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Investigators Seek to Push Combination Therapy  
to the Frontline Treatment of aGVHD
by BRITTANY LOVELY

HIGH-DOSE SYSTEMIC STEROID 
administration has limited durability for patients 
who develop acute graft-vs-host disease (aGVHD). 
Novel agents seek to improve and expand the effi-
cacy of the current standard of care for patients, 
specifically those with high-risk disease.

“We all want to find new agents that are 
more effective as frontline therapy for 
[patients with] aGVHD,” said Corey S. 
Cutler, MD, MPH, FRCPC, in an inter-
view with OncologyLive®. “Even with 
a very potent anti-inflammatory [such 
as] steroids, only 50% of our patients 
are getting a real benefit. Anything 
that we could use in the frontline 
setting that will help improve those 
response rates certainly seems like 
it will be a very welcome addition to 
our armamentarium.”

A complication of allogeneic hematopoi-
etic stem cell transplant, aGVHD occurs in up 
to approximately 50% of patients who undergo 
this procedure.1 Onset of aGVHD usually occurs 
within 100 days of transplant and involves the 
skin, liver, and gastrointestinal (GI) tracts. 
Initiation of high-dose corticosteroids is the 
current standard of care; however, nearly half of 
patients become refractory to treatment.1

Efficacy data for high-dose corticosteroids 
alone have demonstrated inferior response rates 
among individuals with high-risk aGVHD vs 
those with standard aGVHD. For example, a 
retrospective analysis stratified patients by risk 
status and reported that the overall response 
rate (ORR) at day 28 after treatment was 44% 

(95% CI, 38%-50%) among 269 patients 
with high-risk aGVHD vs 68% (95% CI, 
66%-70%) among 1454 patients with 
standard-risk aGVHD.2 The complete 
response (CR) rates were 27% (95% CI, 
22%-33%) and 48% (95% CI, 45%-51%), 
respectively with partial response rates 
of 16% (95% CI, 12%-21%) and 21% (95% 
CI, 19%-23%), respectively.2

To address this unmet need, investi-
gators have initiated the pivotal phase 3 

EQUATOR trial (NCT05263999), which will eval-
uate the novel monoclonal antibody, itolizumab 
(Alzumab), in combination with standard-of-
care corticosteroids vs placebo in patients with 
aGVHD.3 “We know that CD6 is a costimulatory 
receptor found on activated CD4 and CD8 T cells. 
We also know that the ligand called ALCAM, is 
expressed on antigen-presenting cells, as well 
as the inflamed tissues in the skin and GI tract. 
[Because] those [receptors] are [present in] the 

target organs of aGVHD, preventing these T cells 
from getting to their target makes a lot of sense 
[and] itolizumab is a promising compound,” said 
Cutler, who is medical director of the Adult Stem 
Cell Transplantation Program, director of clinical 
research, stem cell transplantation, and direc-
tor of the Stem Cell Transplantation Survivorship 
Program at Dana-Farber Cancer Institute in 
Boston, Massachusetts.

Itolizumab, a first-in-class anti-CD6 monoclonal 
antibody, targets the CD6–activated leukocyte 
cell adhesion molecule (ALCAM) pathway, which 
modulates the activity of T cells that drive immu-
noinflammatory diseases, and has demonstrated 
early activity as a first-line therapy for patients 
with high-risk aGVHD in the phase 1/2 EQUATE 
trial (NCT03763318).4,5 

“Itolizumab is a monoclonal antibody that 
binds to the CD6 [protein], which is expressed 
on immune effector, or proinflammatory T cells; 
it is part of the costimulation pathway,” John 
Koreth, MBBS, DPhil, said in an interview with 
OncologyLive®. “Interestingly, [itolizumab] is 
slightly different [from other agents] in that it 
does not delete or kill the cells that it binds to, 
but results [in the] shedding of CD6 from the 
surface of the cells, and switches [these cells] 
from a CD6-high to a [CD6]-low state. By doing 

Corey S. Cutler, 
MD, MPH, FRCPC

FIGURE.  F i rst - l ine I to l izumab Is  Under Explorat ion in  EQUATOR3 

NCT05263999
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Primary end point
•  CR at day 29

Secondary end points
•  Durability of CR from day 29 

through day 99
•  ORR at day 29

Itolizumab plus SOC

1.6 mg/kg initial dose of itolizumab followed by 
6 doses of 0.8 mg/kg once every 2 weeks, plus 

systemic corticosteroids

Placebo plus SOC

7 doses of placebo once every 2 weeks,  
plus systemic corticosteroids

Tampering of steroid useN
 =

 2
00

Ra
nd

om
iz

ed
 1

:1

R

aGVHD, acute graft-vs-host disease; CR, complete response; HSCT, hematopoietic stem-cell transplantation; GI, gastrointestinal; MAGIC, Mount Sinai Acute GVHD International Consortium; ORR, overall response rate; SOC, standard of care.
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so, it appears to switch them from a proinflamma-
tory immune effector cell to a less inflammatory, 
regulatory T-cell phenotype. That is part of the 
mechanism [of action of the agent,] 
and interfering with the CD6 costim-
ulation is another way of blunting the 
inappropriate immune activity that we 
believe is part of the underlying pathol-
ogy in GVHD,” explained Koreth, who 
is the director of Translation Research 
and Stem Cell Transplantation at Dana-
Farber Cancer Institute and a professor 
of medicine at Harvard Medical School 
in Boston, Massachusetts.

EARLY EFFICACY FOR  
HIGH-RISK PATIENTS
EQUATE comprised 2 parts: a 3 + 3 dose-esca-
lation portion and a randomized double-blind 
phase.6 “The phase 1b/2 trial tested 3 dose levels—
0.4, 0.8, and 1.6 mg/kg,” Cutler said. “According 
to our pharmacokinetic and pharmacodynamic 
studies, the 0.4-mg/kg dose was probably insuf-
ficient, but there was really no advantage of the 
1.6-mg/kg dose [compared with] 0.8 mg/kg.”

At the 48th Annual Meeting of the European 
Society for Blood and Marrow Transplantation, 
investigators reported updated data from 
EQUATE. At day 15 of treatment, the CR rate was 
52% among the 20 patients who received itoli-
zumab and was maintained through day 29. The 
ORR was also assessed at days 15 and 29 and was 
reported at 74% and 65%, respectively. At day 29, 
72% of patients were still receiving treatment 
with corticosteroids.5

End of treatment was considered day 57, at 
which time 50% of patients had durable response. 
In a follow-up analysis, 45% of patients had an 
ongoing response at day 169 and the nonrelapse 
mortality rate was 35% with an estimated overall 
survival rate of 65%.5

An observational end point of EQUATE was 
the reduction of corticosteroid use; investigators 
reported that patients either maintained steroid 
reduction from day 29 or continued tapering 
through day 169. “These are the patients who we 
are concerned would not be likely to achieve a good 
response to the standard of care, which is corti-
costeroids alone,” Koreth said. “No FDA-approved 
therapies [are available] for this indication, but we 
do have patients who are routinely treated with 
steroids [around] the world.”

In terms of safety, at the interim analysis inves-
tigators reported that all participants experienced 
at least 1 adverse effect (AE), with serious AEs 
reported among 65% of patients.  A concern for 
this patient population is infection, which was 
reported among 43% of participants.5  “I want to 
underscore that this is a sick population; these 
are patients with acute involvement, typically of 
the lower intestinal tract,” Koreth said, noting 

that individuals often present with ulceration 
of the intestinal epithelium, risk of bleed-
ing, and diarrhea.

“We expect high rates of severe [AEs] 
based on the nature of this illness. [That 
being said, we] did see infections [with 
the agent, although] the rates were not 
dramatically different than what we 
would have expected. Although there 
were rates of significant AEs, including a 
significant rate of infections, that did not 
differ from what we would have expected 
a priori going into the study, given the 
illness of these patients,” Koreth said.

EQUATOR EXPLORES BENEFIT  
OF FIRST-LINE TREATMENT
Building on EQUATE, Koreth highlighted the data 
used to inform the protocol for the phase 3 design. 
“When [investigators] looked [at] the specific 
subset of patients who were treated within 3 days 
of the onset of steroids, which is the trial design 
for the [phase 3] study, the CR rate was [61%] and 
the ORR was [67%]—again, this is across all dose 
levels,” Koreth said. “[These findings] did suggest 
a response rate that was substantial. [It is import-
ant to remember, however, that this] was an 
uncontrolled analysis, which is why the follow-up 
[phase 3] study is so critical.”

EQUATOR will enroll approximately  
200 patients with grade 3/4 aGVHD, or grade 2 
aGVHD with lower GI involvement, a population 
of patients at higher risk of developing steroid 
refractory disease, Cutler said (FIGURE3). “The 
randomized trial is an extension of the phase 
1b/2 study [and] is the proof phase [in which] 
that we will [use] the preliminary data that 
we’ve gathered [to meet] the main objective [of 
the study]: to determine whether the addition 
of itolizumab to corticosteroids is in fact better 
than steroids alone for the initial therapy of 
aGVHD,” Cutler said.

Staging will be determined using the Mount 
Sinai Acute GVHD International Consortium 
(MAGIC) grading criteria.3 Grade 3 disease is 
defined as stage II/III liver and/or stage II/III 
lower GI involvement with stage 0-III skin and/or 
stage 0/I upper GI involvement. Grade 4 disease 
is defined as stage IV skin, liver, or lower GI 
involvement with stage 0/I upper GI involvement.7 
Additionally, patients must be 12 years or older 
and have undergone initial allogenic hematopoi-
etic stem cell transplant and have evidenced of 
myeloid engraftment.3

Patients will be randomly assigned to receive 
itolizumab within 3 days of the first administra-
tion of high-dose corticosteroids or placebo. Based 
on the data from EQUATE, itolizumab adminis-
tered at 0.8 mg/kg once every 2 weeks for 6 doses 
will be used in EQUATOR following an initial dose 
of 1.6 mg/kg.3 Steroid tapering is recommended. 

“We’re [evaluating] itolizumab in the front-
line setting for [patients with] aGVHD [in an 
attempt to] both increase the response rate to 
initial therapy with corticosteroids, as well as 
prevent patients from having early relapses when 
we start tapering their corticosteroids,” Cutler 
said. “Steroids are very toxic in the acute setting 
and anything we can do to minimize our patients’ 
exposure to this class of drugs will be beneficial 
in the long term, as long as response rates are not 
compromised by giving lower doses of steroids.”

The primary end point is early disease response 
evaluated at 29 days after initiation of treatment. 
The secondary objectives include durability of 
response, corticosteroid use, survival outcomes, 
and chronic GVHD incidence.

“[Itolizumab] could be a potential game 
changer,” Koreth said. “If patients have a ther-
apy that can rapidly induce a CR that is durable, 
allows us to taper steroids, and improves survival, 
then that would be the new standard of care 
for these patients, who at this point have a very 
significant unmet medical need. [This] is a rigor-
ous trial design, and I hope, if successful, there 
will be a straight path to approval of the medica-
tion so that patients in need can receive it.” ■
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Nivolumab Offers Long-Term DFS Benefits  
in Urothelial Carcinoma

by KYLE DOHERTY

PATIENTS WITH HIGH-RISK muscle-invasive 
urothelial carcinoma continued to experience 
clinically meaningful improvements in disease-
free survival (DFS) when treated with adjuvant 
nivolumab (Opdivo) vs placebo, according 
to longer follow-up data from the phase 3 
CheckMate 274 trial (NCT02632409). The data 
were presented at the 2022 American Urological 
Association Annual Meeting.1

With an additional 5 months of follow-up 
patients in the intention-to-treat population 
who received nivolumab (n = 353) experienced 
a median DFS of 22.0 months (95% CI, 17.7-36.9) 
compared with 10.9 months (95% CI, 8.3-14.0) 
among the 356 patients who received placebo 
(HR, 0.70; 95% CI, 0.57-0.85). The 12-month DFS 
rates were 63.5% vs 46.9%, respectively.1

The DFS benefit was even more pronounced 
in patients with PD-L1 expression of at least 
1%. The median DFS was not reached (NR; 95% 
CI, 22.1-not estimable [NE]) in the nivolumab 
cohort (n = 140) vs 8.4 months (95% CI, 
5.6-20.0) in the placebo cohort (n = 142; HR, 
0.53; 95% CI, 0.38-0.75).1 The 12-month DFS 

rates were 67.6% vs 46.3%, respectively. In 
terms of non–urothelial tract recurrence-free 
survival (NUTRFS), the median was 26.0 
months (95% CI, 19.5-41.1) in the nivolumab arm 
compared with 13.7 months (95% CI, 8.4-20.0) 
in the placebo arm (HR 0.71; 95% CI, 0.58-0.88), 
with 46.7% vs 55.9% of patients experiencing 
events, respectively. Among patients 
with a PD-L1 expression of at least 
1%, the median NUTRFS was NR (95% 
CI, 25.8-NE) vs 10.8 months (95% CI, 
5.7-20.7), respectively (HR, 0.54; 95% 
CI, 0.39-0.77).

Investigators also observed a bene-
fit in distant metastasis-free survival 
(DMFS) among patients who received 
nivolumab compared with placebo. The 
median DMFS was 41.1 months (95% 
CI, 26.0-NE) vs 29.2 months (95% CI, 15.2-NE), 
respectively (HR, 0.73;  
95% CI, 0.58-0.92). 

Patients with PD-L1 at or over 1% had a 
median DMFS of NR (95% CI, 26.0-NE) when 
treated with nivolumab compared with 20.7 
months (95% CI, 10.8-NE) when treated with 
placebo (HR, 0.60; 95% CI, 0.41-0.88).1 DFS 
benefits were also seen with nivolumab treat-
ment across most of the subgroups analyzed, 
including age, sex, ECOG performance 
status, nodal status, and use of prior cispla-
tin-based chemotherapy.

“These results support adjuvant nivolumab 
as a standard of care for high-risk [patient 
with] muscle-invasive urothelial carcinoma 
after radical surgery,” Matthew Galsky, MD, 
and colleagues wrote. Galsky is a professor 
medicine (hematology and medical oncology), 
director of genitourinary medical oncology at 
the Icahn School of Medicine at Mount Sinai, in 
New York, New York. He also serves as the codi-
rector of the Center of Excellence for Bladder 
Cancer and associate director for translational 
research at The Tisch Cancer Institute.

Adjuvant nivolumab monotherapy was previ-
ously approved on August 19, 2021, for patients 
with urothelial carcinoma who are at high risk 
of recurrence after undergoing radical resec-
tion based on findings from CheckMate 274.2

The double-blind CheckMate 274 trial 
randomly assigned patients 1:1 to receive either 
nivolumab 240 mg twice weekly or placebo for a 
total adjuvant treatment time of 1 year or until 
disease recurrence or discontinuation. Eligible 
patients underwent radical surgery within 

120 days before randomization with or with-
out neoadjuvant cisplatin therapy. Patients were 
stratified by PD-L1 status, pathological nodal 
status, and prior chemotherapy use.3

The coprimary end points of the study 
were DFS in the entire population and 
among patients with PD-L1 expression of 1% 

or greater. Secondary end points 
included NUTRFS, overall survival, 
and disease-specific survival. DMFS 
was also included as an explor-
atory end point.3

The baseline patient characteris-
tics in the trial were well balanced 
between the 2 arms. The mean age was 
65.3 years (range, 30-92) and  
65.9 years (range, 42-88) in the 
nivolumab and placebo arms, respec-

tively. Most patients in both cohorts were 
men (75.1% vs 77.2%), White (74.8% vs 76.4%), 
and had an ECOG performance status of 0 
(63.5% vs 62.1%).3

Regarding safety, 351 patients in the exper-
imental arm and 348 in the placebo arm were 
evaluable. Adverse effects (AEs) of any cause 
and any grade occurred in 98.9% and 95.4% 
of patients, respectively. Common AEs of any 
grade in the nivolumab arm included pruritus 
(23.1%), fatigue (17.4%), and diarrhea (16.8%). In 
the placebo arm, the most common AEs of any 
grade were fatigue (12.1%), pruritus (11.5%), and 
diarrhea (10.9%).3

Two patients in the nivolumab group died, 
with both deaths attributed to pneumoni-
tis. Treatment-related AEs of any grade led 
to discontinuation in 12.8% of patients in the 
nivolumab arm compared with 2.0% of patients 
in the placebo arm. The most common treat-
ment-related AEs in the investigative arm 
were pneumonitis (1.7%), rash (1.1%), and 
colitis (0.9%).3 ■

R E F E R E N C E S

1. Galsky M, Witjes JA, Gschwend JE, et al. Disease-free survival with 

longer follow-up from the CheckMate 274 trial of adjuvant nivolumab 

in patients after surgery for high-risk muscle-invasive urothelial 

carcinoma. J Urol. 2022;207(suppl 5):e183.  

doi:10.1097/JU.0000000000002536.01

2. FDA approves nivolumab for adjuvant treatment of urothelial carci-

noma. News release. FDA. Updated February 2, 2022. Accessed May 

13, 2022. bit.ly/39nf4Fq

3. Bajorin DF, Witjies JA, Gschwend JE, et al. Adjuvant nivolumab versus 

placebo in muscle-invasive urothelial carcinoma. N Engl J Med. 

2021;384(22):2102-2114. doi:10.1056/NEJMoa2034442

MORE ON

Galsky on Updated CheckMate 274 
Data With Adjuvant Nivolumab  
in Urothelial Carcinoma

In an exclusive interview with OncLive®, Matthew 
Galsky, MD, contextualizes the implications 
of the clinical benefit reported with adjuvant 
nivolumab (Opdivo) in the intention-to-treat and 
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Emerging Chemotherapy-Free Approaches Raise 
Sequencing Questions in MCL Management

by RYAN SCOTT

ALTHOUGH CHEMOTHERAPY AND 
autologous stem cell transplant (ASCT) have 
historically served as standard-of-care (SOC) 
treatment options for patients with mantle cell 
lymphoma (MCL), the paradigm continues to 
evolve and expand with novel combinations 
comprised of BCL2 and Bruton tyrosine kinase 
(BTK) inhibitors and the emergence of chimeric 
antigen receptor (CAR) T-cell therapy, accord-
ing to Martin F. Dietrich, MD, PhD. Dietrich 
projected that the future of care will focus on 
chemotherapy-free approaches.

“We are currently experiencing a cultural 
clash between the traditionally established 
chemotherapy-based regimens and newer 
targeted- or immunotherapy-based approaches 
by either monoclonal antibody blockade or cell-
based CAR T-cell approaches,” Dietrich said. 
“[As such], the question [goes beyond] what are 
the unmet needs are [and shifts to]: What is the 
right sequence for patients? How can we provide 
an optimal outcome in the long run for patients 
that is including the curative-intent setting as 
well as maintaining the best quality of life and 
the lowest [toxicity] burden?”

In an interview with OncologyLive®, Dietrich, 
a medical oncologist at the Florida Cancer 
Specialists and Research Institute and an 
assistant professor of internal medicine at the 
University of Central Florida in Orlando, high-
lighted recent updates in MCL treatment, 
explained how new developments have raised 
sequencing questions, and projected where 
future research efforts will focus.

Q What is the current  
SOC for MCL?

MCL is a complex disease; it is a 
highly aggressive lymphoma subtype. 
Treatment has tremendously evolved 
over the past couple years. First-
line treatment is dependent on the 
risk assessment of the disease [and] 
a patient’s performance status. It 
typically consists of combination therapy, 
[specifically] chemotherapy plus rituximab 
[Rituxan] for clinically fit and higher-risk 
patients, and de-escalatory chemotherapy strat-
egies for patients with lower-risk disease or 
[those with] poor performance status.

In follow-up to high-risk disease, ASCT has 
found a role, [although] it is [unclear] whether 
this [approach] is going to be as impactful now, 
as subsequent lines of therapy have improved. 

[Regardless], ASCT is certainly still 
recommended in many circumstances, 
as well as maintenance rituximab for 
those in the postchemotherapy setting 
after initial induction.

Q The phase 2 WINDOW-1 trial 
(NCT02427620) examined the 

combinations of ibrutinib 
(Imbruvica) and rituximab in the 
frontline setting. What are the 

clinical implications of using this 
chemotherapy-free regimen?
The WINDOW-1 study evaluated the possibility 
of utilizing a chemotherapy-free combina-
tion option in the first-line setting, followed by 
chemotherapy, allowing for an interim anal-
ysis of response to treatment up front. We 
have seen fantastic responses to BTK inhibi-
tors in second-line treatment. We have [seen] 
FDA approvals for 3 agents that are currently 

available for treatment. [These agents] have 
served not only as a bridge to CAR T-cell therapy 
but [also] as stand-alone treatment. [They have 
been] well developed [for] single-agent [use]. 
We have seen improving efficacy with the addi-
tion of rituximab.

WINDOW-1 was an attempt to learn from our 
experiences in the second-line setting [and 
apply these lessons] to the first-line setting, 
[and it had] an overwhelming effect. [We saw] a 
response rate of 98%, with a tremendous amount 
of pathological responses [TABLE1]. [The data 
demonstrated that] ibrutinib and rituximab 
hold not only the potential of being moved into 
the first-line setting as a combination strategy 
but [also [potentially] in a standalone setting, 
[although data are still maturing]. It may be 

Martin F. Dietrich, 
MD, PhD

TABLE. WINDOW-1 Tr ia l  Snapshot 1

WINDOW-1 (NCT02427620): a phase 2 trial examining induction ibrutinib plus rituximab followed by consolidation 
hyper-CVAD chemotherapy in younger patients (≤ 65 years) with newly diagnosed MCL.

Outcomes after induction therapy

Outcome Rituximab plus ibrutinib (n = 131)

ORR (95% CI) 98% (95%-100%)

    CR (95% CI) 87% (80%-92%)

    PR (95% CI) 11% (7%-18%)

Post-hoc analysis after induction therapy

Outcome High risk (n = 58) Low risk (n = 59)

ORR 98% 100%

Blastoid disease (n = 15) Pleomorphic disease (n = 112)

ORR 99% 98%

TP53 mutation (n = 11) TP53 wild-type (n = 23)

ORR 91% 100%

    CR 55% 91%

Outcomes after hyper-CVAD

Outcome Evaluable population (n = 118)

ORR (95% CI) 90% (84%-95%)

    CR (95% CI) 89% (83%-94%)

    PR (95% CI) 1% (0.2%-4.2%)

Median PFS, months NR

3-year PFS rate (95% CI) 79% (70%-85%)

Median OS, months NR

3-year OS rate (95% CI) 95% (89%-98%)

CR, complete response; hyper-CVAD, hyperfractionated cyclophosphamide, vincristine, doxorubicin, and dexamethasone; MCL, mantle cell lymphoma; NR, not 
reached; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; PR, partial response.
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possible to take [ibrutinib and rituximab] out of 
the second-line setting and maybe spare patients 
from significant toxicities [they had been experi-
encing with] first-line therapy.

Q
As strategies, such as CAR T-cell 
therapies, targeted therapies, and 

immunotherapy-based approaches 
continue to emerge, what are some of the 
factors that need to be considered when 
making treatment decisions?
We have seen very impressive and durable 
responses in the ZUMA-2 trial [NCT02601313], 
targeting surface epitopes in the [patients with] 
MCL population. Those can be a viable carrier of 
antitumor response and effective in [providing] 
long-term, durable control. Oftentimes, unfor-
tunately, [these products] have been used in a 
setting where patients already have had signifi-
cant pretreatment. We [must] figure out what the 
right sequence is for patients.

Cost is also something we [must] keep in 
mind—not [only the cost] for individual ther-
apies but [also] a whole-cost analysis. When 
looking at chemotherapy plus ASCT plus main-
tenance rituximab, which is the current SOC in 
the first-line setting, that [may] not have to be 
cheaper and more cost effective than a later-line 
CAR T-cell therapy. It is going to require addi-
tional experience and economic analysis to aid 
in that decision-making to harden the scientific 
evidence that first-line usage of targeted ther-
apies and immunotherapy-based therapies is 
feasible [and] cost efficient.

From a patient perspective, this would be 
highly desirable. Although those medications 
are not free [of toxicities], the overall experience 
for patients is more favorable. We see a lesser 
burden of [toxicity] and the chance for long-term, 
positive disease outcomes.

Q
Where is research headed?
For [the] future of MCL treatment, we are 

going to see a [pattern of] development [that 
is like what] we have [observed] in chronic 
lymphocytic leukemia and other hematologic 
malignancies, where we are moving away from 
chemotherapy into combination strategies.

One particular interest is the targeting of anti-
apoptotic proteins—the BCL2 inhibitors that 
are going to be feasible, [because] we know a 
favorable toxicity profile already exists [with 
them] both in combination with BTK inhibitors 
[and] combinations with anti-CD20 antibod-
ies. This might be coming sooner rather than 
later and may push the need for chemother-
apy back further.

[It will also be important to make] therapy 
accessible and available for patients [who have] 
poorer performance status or for those who are 
declining chemotherapy, based on age or concern 

about [adverse events]. The combination strate-
gies and the sequencing questions being posed 
are going to be the most important next steps for 
the development of MCL treatment. 

I am excited about all the new [advances] 
we have [made]. Just a few years ago, chemo-
therapy [alone] and chemotherapy plus [ASCT] 
were the only available options in the multiline 
setting of relapses. Opening this space for more 
precise and elegant therapies is tremendous 
progress for patients. Plenty more therapies will 
[emerge]. The question will then become: How 
do we optimize the individual application [of 
these new agents]? Are there certain factors that 
would favor [the use of one agent over another in 
certain] patients?

Going back to the ibrutinib/rituximab combi-
nation [examined] in WINDOW-1, many patients 
did not seem to require chemotherapy. Allowing 
chemotherapy to become obsolete eventu-
ally is one of the major points of excitement 
for MCL treatment.

Q What is your take-home message 
regarding key advances in MCL that 

your colleagues should be aware of?
MCL is now becoming a more complex disease. 
We must discuss and present a patient with all 
options. This is especially [important] for those 
of us who are community based. For both ASCT 
and CAR T-cell therapy, the involvement of an 
academic center [is needed], as their broad avail-
ability is not yet ready. [Regardless], these 
[options] should be discussed. This is also an 
opportunity for clinical trials and innovative 
cell-based therapies that should be reviewed in a 
multidisciplinary setting from the get-go.

Clearly, the MCL patient population is still 
facing a high-risk disease. Working together 
as a team and providing the best possible care 
[through] a multidisciplinary approach is the key 
to optimizing outcomes and simplifying the expe-
rience for patients.

CAR T-cell therapies, like other therapies, have 
been democratized in their geographical distribu-
tion. Hopefully, they will be available soon in many 
more locations so [more] patients will have access. 
I also hope we will be able to move these therapies 
up in our treatment paradigm. This is a complex 
space, and I always recommend a second opinion 
for these difficult-to-treat diseases. [We must] look 
at all aspects of a patient’s care, [then follow this 
with the] execution of a plan with a goal of cure 
[and a long-term remission] for patients. ■
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Oncology Care Providers Play Vital Role  
in Mitigating CRC Screening Disparities 

by RYAN SCOTT

STRATEGIES TO HELP IMPROVE colorectal 
cancer (CRC) screening rates among patients in 
the broader community rely on receptive diagnos-
tic centers and available and engaged oncologists 
for patient referral, according to Denalee O’Malley, 
PhD. Structural racism, income inequality, and 
geographic barriers can all affect screening 
access, but, leveraging the provision of resources 
and support available to qualified health centers 
can help combat these barriers.

“The barriers are multilevel, but most of them 
can be resolved with additional resources. At the 
patient level, there are [barriers to] transporta-
tion, time off work, and access to appointments,” 
said O’Malley, an assistant professor of family 
medicine and community health at Rutgers 
Robert Wood Johnson Medical School in 
New Brunswick, New Jersey, in an inter-
view with OncologyLive®. “The centers at 
the clinic sites need test kits to be able 
to send to patients for first-line screen-
ing. They need personnel to prepare and 
mail them, postage, staff time to follow 
up and coordinate both the abnormal 
and the positive results, and they need 
to [be able to] support patients in the 
transition to oncology [care].”

One strategy that is being used to improve 
screening rates in underserved communities 
is through programs such as ScreenNJ. The 
program partners with community organizations, 
federally qualified health centers, and others 
to improve outreach and community education, 
support provider awareness, and strengthen peer 
support and patient navigation programming.1

In the interview, O’Malley, shed light on racial 
and ethnic disparities in CRC screening. And 
discussed strategies that can be used to address 
existing barriers in the clinic and beyond.

Q
What are some existing barriers to 
testing and appropriate care?

There is structural racism embedded in the 
health care delivery system, and the dispari-
ties that affect CRC screening are intersectional. 
Racism, income inequality, geographic dispar-
ities, and how healthcare is organized and 
delivered all [influence] CRC screening and care.

Multiple types of CRC screening tests [exist], 
which makes [things] more complicated, and they 
have different levels of efficacy and [need to be 
performed at] different intervals. For example, 
a FIT [fecal immunochemical test] needs to be 
administered every year. A colonoscopy, if the test 

comes back normal, has a 10-year interval, based 
on the current guidelines.

Community health centers are considered 
the primary care safety net. A little over 20% of 
community health center patient populations are 
uninsured, and the largest payer nationally in the 
community health setting is Medicaid.

When you use a first-line FIT, there are multi-
ple steps between an abnormal FIT and a cancer 
diagnosis and transition to care. There is the 
screening itself, the cancer detection, the pathol-
ogy report, and then, the transition to a cancer 
center or an oncologist. Barriers at the patient 
level can include not having a reliable telephone 
to get the [test result] information [returned 
to them], not being able to take off work to get 

a colonoscopy if the test is found to 
be abnormal, the inability to get an 
appointment that accommodates their 
schedule, and the need to get transporta-
tion if anesthesia is involved.

At the health system level, there can 
be an insufficient number of special-
ists who offer the diagnostic tests at 
different centers. There can be any 
constellation of these problems. In the 
study focused on patients with diabe-

tes, there is also a cumulative risk involved 
with having another medical condition. Patients 
who have diabetes have a 27% greater lifetime 
risk of having CRC. Diabetes disproportionately 
affects the Hispanic and African American popu-
lations, and in the community health center 
setting, we see a much larger proportion of uncon-
trolled diabetes than you would in a traditional 
primary care setting. What that means in the 
care space is that if a patient comes in with an 
acute health need, preventive health needs might 
take a backseat.

Q
How can your colleagues in the 
community better address existing 

disparities to help close the gap?
Awareness about prevention and clear messaging 
is important. We are living in a time when misin-
formation is abundantly available. [Ensuring] we 
have outlets in the community that can provide 
patients with reliable information about the bene-
fits of screening is important.

[We also need] to develop creative solutions, 
based in the community, for the barriers that 
populations face. [Some of these] can be univer-
sal; we see [some] across different sites, but 
others may be different. Some places have an 

environment that has better transportation, so 
that may not be an issue in one place and a huge 
barrier in another.

The other piece is to be more mindful about 
what we accept as a normal course of business 
and [consider] why we do things the way we do 
them. [We need to ask ourselves who] is this 
intervention benefiting and who is it potentially 
leaving out. Those are ways that we can do a 
better job at closing that gap.

Q How pivotal is screening in terms  
of diagnosis and outcomes in CRC?

With most prevention, the famous slogan to follow 
is, “An ounce of prevention is worth a pound 
of cure.” CRC is a clear example of that. If CRC 
was prevented, such as removing a polyp [prior 
to diagnosis], the potential life saved would be 
6.5 years on average. The main takeaway is that 
[screening and treatment of CRC] is all connected. 
Our primary care system and its strength affect 
what we see later down the road in cancer care.

This is all connected in the sense that a patient 
who comes in for cancer care comes as a whole 
person who has other illnesses. Since cancer 
is generally a condition of the aging, chances 
of someone coming to a cancer diagnosis with 
chronic illness matters and affects that jour-
ney. We need to be intentional about that earlier 
in the care pathway because we could be more 
intentional about preventing what can be more 
cumulative risks as someone lives longer.

Q Please discuss the research you are 
conducting in the realm of racial 

disparities in CRC screening and care.
I am currently working on a project funded by 
the National Cancer Institute called “Optimizing 
CRC Screening Among Patients with Diabetes 
in Safety-Net Primary Care Settings” to target 
implementation approaches. This study exam-
ines differences in the types of CRC screenings 
utilized by patients who receive most of their care 
in the community health-center system, which is 
the primary care safety net.

The goal is to identify and overcome barriers 
at multiple levels—the patient, the clinic, and the 
health system—that can all affect optimal use of 
CRC screening tests, and then develop strategies 
that can be implemented based on context-specific 
needs of clinics. ■

For a full list of references,  
see the article at  . 

Denalee  
O’Malley, PhD
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DURABLE STRENGTHDURABLE STRENGTH
THE NINLAROTHE NINLARO®® ( (ixazomibixazomib) REGIMEN* OFFERS EXTENDED ) REGIMEN* OFFERS EXTENDED 
EFFICACY AND MANAGEABLE TOLERABILITYEFFICACY AND MANAGEABLE TOLERABILITY1-61-6

The NINLARO regimen extended median PFS by ~6 months vs the Rd 
regimen.* Median PFS: 20.6 vs 14.7 months for the NINLARO and Rd 

regimens, respectively; HR=0.74 (95% CI, 0.59-0.94); P=0.012.1,4†

IMPORTANT SAFETY INFORMATION 
WARNINGS AND PRECAUTIONS

•  Thrombocytopenia has been reported with NINLARO. During treatment, monitor platelet counts at least monthly, and 
consider more frequent monitoring during the first three cycles. Manage thrombocytopenia with dose modifications 
and platelet transfusions as per standard medical guidelines. Adjust dosing as needed. Platelet nadirs typically occurred 
between Days 14-21 of each 28-day cycle and recovered to baseline by the start of the next cycle.

• Gastrointestinal Toxicities, including diarrhea, constipation, nausea and vomiting, were reported with NINLARO and 
may occasionally require the use of antidiarrheal and antiemetic medications, and supportive care. Diarrhea resulted in 
the discontinuation of one or more of the three drugs in 1% of patients in the NINLARO regimen and < 1% of patients in 
the placebo regimen. Adjust dosing for severe symptoms.

Please see additional Important Safety Information  
on the next page and accompanying Brief Summary.

All trademarks are property of their respective owners. 
©2021 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved. 
10/21 USO-IXA-0248
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Continuous treatment with a proteasome inhibitor (PI)-based  
regimen is associated with clinical benefits in multiple myeloma.1,7,8 

*The NINLARO regimen included NINLARO+lenalidomide+dexamethasone. The Rd regimen included 
placebo+lenalidomide+dexamethasone.

 †TOURMALINE-MM1: a global, phase 3, randomized (1:1), double-blind, placebo-controlled study 
that evaluated the safety and efficacy of NINLARO (an oral PI) vs placebo, both in combination with 
lenalidomide and dexamethasone, until disease progression or unacceptable toxicity in 722 patients 
with relapsed and/or refractory multiple myeloma who received 1-3 prior therapies.1,4

NINLARO is indicated in combination with lenalidomide and dexamethasone for 
the treatment of patients with multiple myeloma who have received at least one 
prior therapy.

REFERENCES: 1. Moreau P, Masszi T, Grzasko N, et al; for TOURMALINE-MM1 
Study Group. Oral ixazomib, lenalidomide, and dexamethasone for multiple 
myeloma. N Engl J Med. 2016;374(17):1621-1634. 2. NINLARO. Prescribing 
Information. Takeda Pharmaceutical Company Limited; 3/2021. 3. Manda 
S, Yimer HA, Noga SJ, et al. Feasibility of long-term proteasome inhibition in 
multiple myeloma by in-class transition from bortezomib to ixazomib. Clin 
Lymphoma Myeloma Leuk. 2020;20(11):e910-e925. 4. Terpos E, Ramasamy 
K, Maouche N, et al. Real-world effectiveness and safety of ixazomib-
lenalidomide-dexamethasone in relapsed/refractory multiple myeloma. Ann 
Hematol. 2020;99(5):1049-1061. 5. Hájek R, Minař.k J, Straub J, et al. Ixazomib-
lenalidomide-dexamethasone in routine clinical practice: effectiveness in 
relapsed/refractory multiple myeloma. Future Oncol. Published online March 
26, 2021. doi:10.2217/fon-2020-1225. 6. Minarik J, Pika T, Radocha J, et al. 
Survival benefit of ixazomib, lenalidomide and dexamethasone (IRD) over 
lenalidomide and dexamethasone (Rd) in relapsed and refractory multiple 
myeloma patients in routine clinical practice. BMC Cancer. 2021;21(1):7. 7. 
Gandolfi S, Laubach JP, Hideshima T, Chauhan D, Anderson KC, Richardson 
PG. The proteasome and proteasome inhibitors in multiple myeloma. Cancer 
Metastasis Rev. 2017;36(4):561-584. 8. Palumbo A, Gay F, Cavallo F, et al. 
Continuous therapy versus fixed duration of therapy in patients with newly 
diagnosed multiple myeloma. J Clin Oncol. 2015;33(30):3459-3466.

• Peripheral Neuropathy (predominantly sensory) was 
reported with NINLARO. The most commonly reported 
reaction was peripheral sensory neuropathy (19% and 
14% in the NINLARO and placebo regimens, respectively). 
Peripheral motor neuropathy was not commonly 
reported in either regimen (< 1%). Peripheral neuropathy 
resulted in discontinuation of one or more of the three 
drugs in 1% of patients in both regimens. Monitor 
patients for symptoms of peripheral neuropathy and 
adjust dosing as needed.

• Peripheral Edema was reported with NINLARO. Monitor 
for fluid retention. Investigate for underlying causes 
when appropriate and provide supportive care as 
necessary. Adjust dosing of dexamethasone per its 
prescribing information or NINLARO for Grade 3 or 4 
symptoms.

• Cutaneous Reactions: Rash, most commonly maculo-
papular and macular rash, was reported with NINLARO. 
Rash resulted in discontinuation of one or more of the 
three drugs in < 1% of patients in both regimens. Manage 
rash with supportive care or with dose modification.

• Thrombotic Microangiopathy: Cases, sometimes fatal, 
of thrombotic microangiopathy, including thrombotic 
thrombocytopenic purpura/hemolytic uremic syndrome 
(TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS.  
If the diagnosis is suspected, stop NINLARO and evaluate. 
If the diagnosis of TTP/HUS is excluded, consider 
restarting NINLARO. The safety of reinitiating NINLARO 
therapy in patients previously experiencing TTP/HUS is 
not known.

• Hepatotoxicity has been reported with NINLARO. 
Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have 
each been reported in < 1% of patients treated with 
NINLARO. Events of liver impairment have been reported 
(6% in the NINLARO regimen and 5% in the placebo 
regimen). Monitor hepatic enzymes regularly during 
treatment and adjust dosing as needed.

• Embryo-fetal Toxicity: Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive 
potential to use effective non-hormonal contraception 
during treatment with NINLARO and for 90 days 
following the final dose. Advise males with female 
partners of reproductive potential to use effective 
contraception during treatment with NINLARO and for  
90 days following the final dose. NINLARO can cause  
fetal harm.

ADVERSE REACTIONS
The most common adverse reactions (≥ 20%) in the 
NINLARO regimen and greater than the placebo regimen, 
respectively, were diarrhea (42%, 36%), constipation (34%, 
25%), thrombocytopenia (78%, 54%; pooled from adverse 
events and laboratory data), peripheral neuropathy (28%, 
21%), nausea (26%, 21%), peripheral edema (25%, 18%), 
vomiting (22%, 11%), and back pain (21%, 16%). Serious 
adverse reactions reported in ≥ 2% of patients included 
thrombocytopenia (2%) and diarrhea (2%).

DRUG INTERACTIONS: Avoid concomitant administration 
of NINLARO with strong CYP3A inducers.

SPECIAL POPULATIONS
• Hepatic Impairment: Reduce the NINLARO starting dose 

to 3 mg in patients with moderate or severe hepatic 
impairment.

• Renal Impairment: Reduce the NINLARO starting dose to  
3 mg in patients with severe renal impairment or end-
stage renal disease requiring dialysis. NINLARO is not 
dialyzable.

• Lactation: Advise women not to breastfeed during 
treatment with NINLARO and for 90 days after the  
last dose.

Please see accompanying Brief Summary on the  
following pages.
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reported in either regimen (< 1%). Peripheral neuropathy 
resulted in discontinuation of one or more of the three 
drugs in 1% of patients in both regimens. Monitor 
patients for symptoms of peripheral neuropathy and 
adjust dosing as needed.

• Peripheral Edema was reported with NINLARO. Monitor 
for fluid retention. Investigate for underlying causes 
when appropriate and provide supportive care as 
necessary. Adjust dosing of dexamethasone per its 
prescribing information or NINLARO for Grade 3 or 4 
symptoms.

• Cutaneous Reactions: Rash, most commonly maculo-
papular and macular rash, was reported with NINLARO. 
Rash resulted in discontinuation of one or more of the 
three drugs in < 1% of patients in both regimens. Manage 
rash with supportive care or with dose modification.

• Thrombotic Microangiopathy: Cases, sometimes fatal, 
of thrombotic microangiopathy, including thrombotic 
thrombocytopenic purpura/hemolytic uremic syndrome 
(TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS.  
If the diagnosis is suspected, stop NINLARO and evaluate. 
If the diagnosis of TTP/HUS is excluded, consider 
restarting NINLARO. The safety of reinitiating NINLARO 
therapy in patients previously experiencing TTP/HUS is 
not known.

• Hepatotoxicity has been reported with NINLARO. 
Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have 
each been reported in < 1% of patients treated with 
NINLARO. Events of liver impairment have been reported 
(6% in the NINLARO regimen and 5% in the placebo 
regimen). Monitor hepatic enzymes regularly during 
treatment and adjust dosing as needed.

• Embryo-fetal Toxicity: Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive 
potential to use effective non-hormonal contraception 
during treatment with NINLARO and for 90 days 
following the final dose. Advise males with female 
partners of reproductive potential to use effective 
contraception during treatment with NINLARO and for  
90 days following the final dose. NINLARO can cause  
fetal harm.

ADVERSE REACTIONS
The most common adverse reactions (≥ 20%) in the 
NINLARO regimen and greater than the placebo regimen, 
respectively, were diarrhea (42%, 36%), constipation (34%, 
25%), thrombocytopenia (78%, 54%; pooled from adverse 
events and laboratory data), peripheral neuropathy (28%, 
21%), nausea (26%, 21%), peripheral edema (25%, 18%), 
vomiting (22%, 11%), and back pain (21%, 16%). Serious 
adverse reactions reported in ≥ 2% of patients included 
thrombocytopenia (2%) and diarrhea (2%).

DRUG INTERACTIONS: Avoid concomitant administration 
of NINLARO with strong CYP3A inducers.

SPECIAL POPULATIONS
• Hepatic Impairment: Reduce the NINLARO starting dose 

to 3 mg in patients with moderate or severe hepatic 
impairment.

• Renal Impairment: Reduce the NINLARO starting dose to  
3 mg in patients with severe renal impairment or end-
stage renal disease requiring dialysis. NINLARO is not 
dialyzable.

• Lactation: Advise women not to breastfeed during 
treatment with NINLARO and for 90 days after the  
last dose.

Please see accompanying Brief Summary on the  
following pages.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

1 INDICATION
NINLARO (ixazomib) is indicated in combination with lenalidomide and 
dexamethasone for the treatment of patients with multiple myeloma who have 
received at least one prior therapy.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day  
cycle and recovery to baseline by the start of the next cycle. Three percent  
of patients in the NINLARO regimen and 1% of patients in the placebo  
regimen had a platelet count ≤ 10,000/mm3 during treatment. Less than 1% of 
patients in both regimens had a platelet count ≤ 5000/mm3 during treatment. 
Discontinuations due to thrombocytopenia were similar in both regimens (< 1% 
of patients in the NINLARO regimen and 2% of patients in the placebo regimen 
discontinued one or more of the three drugs).The rate of platelet transfusions 
was 6% in the NINLARO regimen and 5% in the placebo regimen. 
Monitor platelet counts at least monthly during treatment with NINLARO. 
Consider more frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet transfusions as per 
standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting, 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 42% 
of patients in the NINLARO regimen and 36% in the placebo regimen, 
constipation in 34% and 25%, respectively, nausea in 26% and 21%, 
respectively, and vomiting in 22% and 11%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 1% of patients in the 
NINLARO regimen and < 1% of patients in the placebo regimen. Adjust dosing 
for Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 14% in the placebo 
regimen) and Grade 2 (8% in the NINLARO regimen and 5% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens; there were no Grade 4 or serious adverse reactions. 
The most commonly reported reaction was peripheral sensory neuropathy (19% 
and 14% in the NINLARO and placebo regimen, respectively). Peripheral motor 
neuropathy was not commonly reported in either regimen (< 1%). Peripheral 
neuropathy resulted in discontinuation of one or more of the three drugs in 1% 
of patients in both regimens. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 25% and 18% of 
patients in the NINLARO and placebo regimens, respectively. The majority  
of peripheral edema adverse reactions were Grade 1 (16% in the NINLARO 
regimen and 13% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 4% in the placebo regimen).
Grade 3 peripheral edema was reported in 2% and 1% of patients in the 
NINLARO and placebo regimens, respectively. There was no Grade 4 peripheral 
edema reported. There were no discontinuations reported due to peripheral 
edema. Evaluate for underlying causes and provide supportive care, as 
necessary. Adjust dosing of dexamethasone per its prescribing information or 
NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 19% of patients in the 
NINLARO regimen and 11% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (10% in the NINLARO regimen and 7% 
in the placebo regimen) or Grade 2 (6% in the NINLARO regimen and 3% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 1% of patients in the placebo regimen. There were no Grade 4 or 
serious adverse reactions of rash reported. The most common type of rash 
reported in both regimens included maculo-papular and macular rash. Rash 
resulted in discontinuation of one or more of the three drugs in < 1% of patients 
in both regimens. Manage rash with supportive care or with dose modification 
if Grade 2 or higher.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in  
< 1% of patients treated with NINLARO. Events of liver impairment have been 
reported (6% in the NINLARO regimen and 5% in the placebo regimen). Monitor 
hepatic enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.

5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the final dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the final dose.
6.1 CLINICAL TRIALS EXPERIENCE
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=360) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=360). 
The most frequently reported adverse reactions (≥ 20%) in the NINLARO 
regimen and greater than the placebo regimen were diarrhea, constipation, 
thrombocytopenia, peripheral neuropathy, nausea, peripheral edema, 
vomiting, and back pain. Serious adverse reactions reported in ≥ 2% of 
patients included thrombocytopenia (2%) and diarrhea (2%). For each 
adverse reaction, one or more of the three drugs was discontinued in ≤ 1% 
of patients in the NINLARO regimen.
Table 4: Non-Hematologic Adverse Reactions Occurring in ≥ 5% of 
Patients with a ≥ 5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=360

Placebo +  
Lenalidomide and  
Dexamethasone 

N=360
System Organ Class / 

Preferred Term N (%) N (%)

All Grade 
3

Grade 
4 All Grade 

3
Grade 

4
Infections and infestations

Upper respiratory tract 
infection 69 (19) 1 (< 1) 0 52 (14) 2 (< 1) 0

Nervous system disorders
Peripheral neuropathies* 100 (28) 7 (2) 0 77 (21) 7 (2) 0

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

151 (42)
122 (34)
92 (26)
79 (22)

22 (6)
1 (< 1)
6 (2)
4 (1)

0
0
0
0

130 (36)
90 (25)
74 (21)
38 (11)

8 (2)
1 (< 1)

0
2 (< 1)

0
0
0
0

Skin and subcutaneous 
tissue disorders

Rash* 68 (19) 9 (3) 0 38 (11) 5 (1) 0
Musculoskeletal and  
connective tissue disorders

Back pain 74 (21) 2 (< 1) 0 57 (16) 9 (3) 0
General disorders and  
administration site conditions

Edema peripheral 91 (25) 8 (2) 0 66 (18) 4 (1) 0

Note: Adverse reactions included as preferred terms are based on MedDRA 
version 16.0.
 *Represents a pooling of preferred terms

Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=360

Placebo +  
Lenalidomide and  
Dexamethasone 

N=360
N (%) N (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 281 (78) 93 (26) 196 (54) 39 (11)

Neutropenia 240 (67) 93 (26) 239 (66) 107 (30)

Herpes Zoster
Herpes zoster was reported in 4% of patients in the NINLARO regimen and 2% 
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the 
healthcare provider’s discretion. Patients treated in the NINLARO regimen who 

(Continued on next page)

Brief Summary (cont’d)
received antiviral prophylaxis had a lower incidence (< 1%) of herpes zoster 
infection compared to patients who did not receive prophylaxis (6%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in 
aggregate, the frequency was 26% in patients in the NINLARO regimen and 
16% of patients in the placebo regimen. The most common adverse reactions 
were blurred vision (6% in the NINLARO regimen and 3% in the placebo 
regimen), dry eye (5% in the NINLARO regimen and 1% in the placebo regimen), 
and conjunctivitis (6% in the NINLARO regimen and 1% in the placebo regimen). 
Grade 3 adverse reactions were reported in 2% of patients in the NINLARO 
regimen and 1% in the placebo regimen.
Adverse Reactions Reported Outside of the Randomized Controlled Trial
The following serious adverse reactions have each been reported at a frequency 
of < 1%: acute febrile neutrophilic dermatosis (Sweet’s syndrome), Stevens-
Johnson syndrome, transverse myelitis, posterior reversible encephalopathy 
syndrome, tumor lysis syndrome, and thrombotic thrombocytopenic purpura. 
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO 
with strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and 
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: 
Risk Summary: Based on its mechanism of action and data from animal 
reproduction studies, NINLARO can cause fetal harm when administered to a 
pregnant woman. There are no available data on NINLARO use in pregnant 
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity 
in pregnant rats and rabbits at doses resulting in exposures that were slightly 
higher than those observed in patients receiving the recommended dose. 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. Animal 
Data: In an embryo-fetal development study in pregnant rabbits there were 
increases in fetal skeletal variations/abnormalities (caudal vertebrae, number of 
lumbar vertebrae, and full supernumerary ribs) at doses that were also maternally 
toxic (≥ 0.3 mg/kg). Exposures in the rabbit at 0.3 mg/kg were 1.9 times the clinical 
time averaged exposures at the recommended dose of 4 mg. In a rat dose 
range-finding embryo-fetal development study, at doses that were maternally 
toxic, there were decreases in fetal weights, a trend towards decreased fetal 
viability, and increased post-implantation losses at 0.6 mg/kg. Exposures in 
rats at the dose of 0.6 mg/kg was 2.5 times the clinical time averaged exposures 
at the recommended dose of 4 mg.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib  
or its metabolites in human milk, the effects of the drug on the breastfed 
infant, or the effects of the drug on milk production. Because of the potential 
for serious adverse reactions from NINLARO in a breastfed infant, advise 
women not to breastfeed during treatment with NINLARO and for 90 days 
after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal 
harm when administered to pregnant women. Pregnancy Testing: Verify 
pregnancy status in females of reproductive potential prior to initiating 
NINLARO. Contraception: Females: Advise females of reproductive potential to 
use effective non-hormonal contraception during treatment with NINLARO and 
for 90 days after the final dose. Dexamethasone is known to be a weak to 
moderate inducer of CYP3A4 as well as other enzymes and transporters. 
Because NINLARO is administered with dexamethasone, the risk for reduced 
efficacy of contraceptives needs to be considered. Males: Advise males with 
female partners of reproductive potential to use effective contraception during 
treatment with NINLARO and for 90 days after the final dose. 
8.4 Pediatric Use: Safety and effectiveness have not been established in 
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of 
NINLARO, 55% were 65 and over, while 17% were 75 and over. No overall 
differences in safety or effectiveness were observed between these subjects 
and younger subjects, and other reported clinical experience has not identified 
differences in responses between the elderly and younger patients, but greater 
sensitivity of some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment, 
the mean AUC increased by 20% when compared to patients with normal hepatic 
function. Reduce the starting dose of NINLARO in patients with moderate or severe 
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring 
dialysis, the mean AUC increased by 39% when compared to patients with normal 
renal function. Reduce the starting dose of NINLARO in patients with severe renal 
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore 
can be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported 
in patients taking NINLARO. Manifestations of overdosage include adverse 
reactions reported at the recommended dosage. Serious adverse reactions 
reported with overdosage include severe nausea, vomiting, diarrhea, aspiration 

pneumonia, multiple organ failure and death. 
In the event of an overdosage, monitor for adverse reactions and provide 
appropriate supportive care. NINLARO is not dialyzable.
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed. 
•  Advise patients to take NINLARO once a week on the same day and at 

approximately the same time for the first three weeks of a four week cycle. 
The importance of carefully following all dosage instructions should be 
discussed with patients starting treatment. Advise patients to take the 
recommended dosage as directed, because overdosage has led to deaths.

•  Advise patients to take NINLARO at least one hour before or at least two 
hours after food. 

•  Advise patients that NINLARO and dexamethasone should not be taken at the 
same time, because dexamethasone should be taken with food and 
NINLARO should not be taken with food. 

•  Advise patients to swallow the capsule whole with water. The capsule should 
not be crushed, chewed or opened. 

•  Advise patients that direct contact with the capsule contents should be 
avoided. In case of capsule breakage, avoid direct contact of capsule 
contents with the skin or eyes. If contact occurs with the skin, wash 
thoroughly with soap and water. If contact occurs with the eyes, flush 
thoroughly with water. 

•  If a patient misses a dose, advise them to take the missed dose as long as 
the next scheduled dose is ≥ 72 hours away. Advise patients not to take a 
missed dose if it is within 72 hours of their next scheduled dose.

•  If a patient vomits after taking a dose, advise them not to repeat the dose but 
resume dosing at the time of the next scheduled dose. 

•  Advise patients to store capsules in original packaging, and not to remove the 
capsule from the packaging until just prior to taking NINLARO.

Thrombocytopenia: Advise patients that they may experience low platelet 
counts (thrombocytopenia). Signs of thrombocytopenia may include bleeding 
and easy bruising [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers 
if these adverse reactions persist [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers if 
they experience new or worsening rash [see Warnings and Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they  
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers  
if they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic 
thrombocytopenic purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential 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 (5.8) and Use in Specific Populations (8.1)]. 
Advise females of reproductive potential to use effective contraception during 
treatment with NINLARO and for 90 days following the final dose. Advise 
women using hormonal contraceptives to also use a barrier method of 
contraception [see Use in Specific Populations (8.1)]. 
Advise males with female partners of reproductive potential to use effective 
contraception during treatment with NINLARO and for 90 days following the 
final dose [see Use in Specific Populations (8.1)]. 
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the final dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before 
starting any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.  
©2021 Millennium Pharmaceuticals, Inc., a wholly owned subsidiary of 
Takeda Pharmaceutical Company Limited. All rights reserved.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

1 INDICATION
NINLARO (ixazomib) is indicated in combination with lenalidomide and 
dexamethasone for the treatment of patients with multiple myeloma who have 
received at least one prior therapy.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day  
cycle and recovery to baseline by the start of the next cycle. Three percent  
of patients in the NINLARO regimen and 1% of patients in the placebo  
regimen had a platelet count ≤ 10,000/mm3 during treatment. Less than 1% of 
patients in both regimens had a platelet count ≤ 5000/mm3 during treatment. 
Discontinuations due to thrombocytopenia were similar in both regimens (< 1% 
of patients in the NINLARO regimen and 2% of patients in the placebo regimen 
discontinued one or more of the three drugs).The rate of platelet transfusions 
was 6% in the NINLARO regimen and 5% in the placebo regimen. 
Monitor platelet counts at least monthly during treatment with NINLARO. 
Consider more frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet transfusions as per 
standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting, 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 42% 
of patients in the NINLARO regimen and 36% in the placebo regimen, 
constipation in 34% and 25%, respectively, nausea in 26% and 21%, 
respectively, and vomiting in 22% and 11%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 1% of patients in the 
NINLARO regimen and < 1% of patients in the placebo regimen. Adjust dosing 
for Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 14% in the placebo 
regimen) and Grade 2 (8% in the NINLARO regimen and 5% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens; there were no Grade 4 or serious adverse reactions. 
The most commonly reported reaction was peripheral sensory neuropathy (19% 
and 14% in the NINLARO and placebo regimen, respectively). Peripheral motor 
neuropathy was not commonly reported in either regimen (< 1%). Peripheral 
neuropathy resulted in discontinuation of one or more of the three drugs in 1% 
of patients in both regimens. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 25% and 18% of 
patients in the NINLARO and placebo regimens, respectively. The majority  
of peripheral edema adverse reactions were Grade 1 (16% in the NINLARO 
regimen and 13% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 4% in the placebo regimen).
Grade 3 peripheral edema was reported in 2% and 1% of patients in the 
NINLARO and placebo regimens, respectively. There was no Grade 4 peripheral 
edema reported. There were no discontinuations reported due to peripheral 
edema. Evaluate for underlying causes and provide supportive care, as 
necessary. Adjust dosing of dexamethasone per its prescribing information or 
NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 19% of patients in the 
NINLARO regimen and 11% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (10% in the NINLARO regimen and 7% 
in the placebo regimen) or Grade 2 (6% in the NINLARO regimen and 3% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 1% of patients in the placebo regimen. There were no Grade 4 or 
serious adverse reactions of rash reported. The most common type of rash 
reported in both regimens included maculo-papular and macular rash. Rash 
resulted in discontinuation of one or more of the three drugs in < 1% of patients 
in both regimens. Manage rash with supportive care or with dose modification 
if Grade 2 or higher.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in  
< 1% of patients treated with NINLARO. Events of liver impairment have been 
reported (6% in the NINLARO regimen and 5% in the placebo regimen). Monitor 
hepatic enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.

5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the final dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the final dose.
6.1 CLINICAL TRIALS EXPERIENCE
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=360) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=360). 
The most frequently reported adverse reactions (≥ 20%) in the NINLARO 
regimen and greater than the placebo regimen were diarrhea, constipation, 
thrombocytopenia, peripheral neuropathy, nausea, peripheral edema, 
vomiting, and back pain. Serious adverse reactions reported in ≥ 2% of 
patients included thrombocytopenia (2%) and diarrhea (2%). For each 
adverse reaction, one or more of the three drugs was discontinued in ≤ 1% 
of patients in the NINLARO regimen.
Table 4: Non-Hematologic Adverse Reactions Occurring in ≥ 5% of 
Patients with a ≥ 5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=360

Placebo +  
Lenalidomide and  
Dexamethasone 

N=360
System Organ Class / 

Preferred Term N (%) N (%)

All Grade 
3

Grade 
4 All Grade 

3
Grade 

4
Infections and infestations

Upper respiratory tract 
infection 69 (19) 1 (< 1) 0 52 (14) 2 (< 1) 0

Nervous system disorders
Peripheral neuropathies* 100 (28) 7 (2) 0 77 (21) 7 (2) 0

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

151 (42)
122 (34)
92 (26)
79 (22)

22 (6)
1 (< 1)
6 (2)
4 (1)

0
0
0
0

130 (36)
90 (25)
74 (21)
38 (11)

8 (2)
1 (< 1)

0
2 (< 1)

0
0
0
0

Skin and subcutaneous 
tissue disorders

Rash* 68 (19) 9 (3) 0 38 (11) 5 (1) 0
Musculoskeletal and  
connective tissue disorders

Back pain 74 (21) 2 (< 1) 0 57 (16) 9 (3) 0
General disorders and  
administration site conditions

Edema peripheral 91 (25) 8 (2) 0 66 (18) 4 (1) 0

Note: Adverse reactions included as preferred terms are based on MedDRA 
version 16.0.
 *Represents a pooling of preferred terms

Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=360

Placebo +  
Lenalidomide and  
Dexamethasone 

N=360
N (%) N (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 281 (78) 93 (26) 196 (54) 39 (11)

Neutropenia 240 (67) 93 (26) 239 (66) 107 (30)

Herpes Zoster
Herpes zoster was reported in 4% of patients in the NINLARO regimen and 2% 
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the 
healthcare provider’s discretion. Patients treated in the NINLARO regimen who 

(Continued on next page)

Brief Summary (cont’d)
received antiviral prophylaxis had a lower incidence (< 1%) of herpes zoster 
infection compared to patients who did not receive prophylaxis (6%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in 
aggregate, the frequency was 26% in patients in the NINLARO regimen and 
16% of patients in the placebo regimen. The most common adverse reactions 
were blurred vision (6% in the NINLARO regimen and 3% in the placebo 
regimen), dry eye (5% in the NINLARO regimen and 1% in the placebo regimen), 
and conjunctivitis (6% in the NINLARO regimen and 1% in the placebo regimen). 
Grade 3 adverse reactions were reported in 2% of patients in the NINLARO 
regimen and 1% in the placebo regimen.
Adverse Reactions Reported Outside of the Randomized Controlled Trial
The following serious adverse reactions have each been reported at a frequency 
of < 1%: acute febrile neutrophilic dermatosis (Sweet’s syndrome), Stevens-
Johnson syndrome, transverse myelitis, posterior reversible encephalopathy 
syndrome, tumor lysis syndrome, and thrombotic thrombocytopenic purpura. 
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO 
with strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and 
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: 
Risk Summary: Based on its mechanism of action and data from animal 
reproduction studies, NINLARO can cause fetal harm when administered to a 
pregnant woman. There are no available data on NINLARO use in pregnant 
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity 
in pregnant rats and rabbits at doses resulting in exposures that were slightly 
higher than those observed in patients receiving the recommended dose. 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. Animal 
Data: In an embryo-fetal development study in pregnant rabbits there were 
increases in fetal skeletal variations/abnormalities (caudal vertebrae, number of 
lumbar vertebrae, and full supernumerary ribs) at doses that were also maternally 
toxic (≥ 0.3 mg/kg). Exposures in the rabbit at 0.3 mg/kg were 1.9 times the clinical 
time averaged exposures at the recommended dose of 4 mg. In a rat dose 
range-finding embryo-fetal development study, at doses that were maternally 
toxic, there were decreases in fetal weights, a trend towards decreased fetal 
viability, and increased post-implantation losses at 0.6 mg/kg. Exposures in 
rats at the dose of 0.6 mg/kg was 2.5 times the clinical time averaged exposures 
at the recommended dose of 4 mg.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib  
or its metabolites in human milk, the effects of the drug on the breastfed 
infant, or the effects of the drug on milk production. Because of the potential 
for serious adverse reactions from NINLARO in a breastfed infant, advise 
women not to breastfeed during treatment with NINLARO and for 90 days 
after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal 
harm when administered to pregnant women. Pregnancy Testing: Verify 
pregnancy status in females of reproductive potential prior to initiating 
NINLARO. Contraception: Females: Advise females of reproductive potential to 
use effective non-hormonal contraception during treatment with NINLARO and 
for 90 days after the final dose. Dexamethasone is known to be a weak to 
moderate inducer of CYP3A4 as well as other enzymes and transporters. 
Because NINLARO is administered with dexamethasone, the risk for reduced 
efficacy of contraceptives needs to be considered. Males: Advise males with 
female partners of reproductive potential to use effective contraception during 
treatment with NINLARO and for 90 days after the final dose. 
8.4 Pediatric Use: Safety and effectiveness have not been established in 
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of 
NINLARO, 55% were 65 and over, while 17% were 75 and over. No overall 
differences in safety or effectiveness were observed between these subjects 
and younger subjects, and other reported clinical experience has not identified 
differences in responses between the elderly and younger patients, but greater 
sensitivity of some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment, 
the mean AUC increased by 20% when compared to patients with normal hepatic 
function. Reduce the starting dose of NINLARO in patients with moderate or severe 
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring 
dialysis, the mean AUC increased by 39% when compared to patients with normal 
renal function. Reduce the starting dose of NINLARO in patients with severe renal 
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore 
can be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported 
in patients taking NINLARO. Manifestations of overdosage include adverse 
reactions reported at the recommended dosage. Serious adverse reactions 
reported with overdosage include severe nausea, vomiting, diarrhea, aspiration 

pneumonia, multiple organ failure and death. 
In the event of an overdosage, monitor for adverse reactions and provide 
appropriate supportive care. NINLARO is not dialyzable.
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed. 
•  Advise patients to take NINLARO once a week on the same day and at 

approximately the same time for the first three weeks of a four week cycle. 
The importance of carefully following all dosage instructions should be 
discussed with patients starting treatment. Advise patients to take the 
recommended dosage as directed, because overdosage has led to deaths.

•  Advise patients to take NINLARO at least one hour before or at least two 
hours after food. 

•  Advise patients that NINLARO and dexamethasone should not be taken at the 
same time, because dexamethasone should be taken with food and 
NINLARO should not be taken with food. 

•  Advise patients to swallow the capsule whole with water. The capsule should 
not be crushed, chewed or opened. 

•  Advise patients that direct contact with the capsule contents should be 
avoided. In case of capsule breakage, avoid direct contact of capsule 
contents with the skin or eyes. If contact occurs with the skin, wash 
thoroughly with soap and water. If contact occurs with the eyes, flush 
thoroughly with water. 

•  If a patient misses a dose, advise them to take the missed dose as long as 
the next scheduled dose is ≥ 72 hours away. Advise patients not to take a 
missed dose if it is within 72 hours of their next scheduled dose.

•  If a patient vomits after taking a dose, advise them not to repeat the dose but 
resume dosing at the time of the next scheduled dose. 

•  Advise patients to store capsules in original packaging, and not to remove the 
capsule from the packaging until just prior to taking NINLARO.

Thrombocytopenia: Advise patients that they may experience low platelet 
counts (thrombocytopenia). Signs of thrombocytopenia may include bleeding 
and easy bruising [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers 
if these adverse reactions persist [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers if 
they experience new or worsening rash [see Warnings and Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they  
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers  
if they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic 
thrombocytopenic purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential 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 (5.8) and Use in Specific Populations (8.1)]. 
Advise females of reproductive potential to use effective contraception during 
treatment with NINLARO and for 90 days following the final dose. Advise 
women using hormonal contraceptives to also use a barrier method of 
contraception [see Use in Specific Populations (8.1)]. 
Advise males with female partners of reproductive potential to use effective 
contraception during treatment with NINLARO and for 90 days following the 
final dose [see Use in Specific Populations (8.1)]. 
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the final dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before 
starting any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.  
©2021 Millennium Pharmaceuticals, Inc., a wholly owned subsidiary of 
Takeda Pharmaceutical Company Limited. All rights reserved.
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Y-90 Resin Microspheres Provide Increased 
Survival Benefit in Colorectal Cancer

by ASHLING WAHNER

YTTRIUM-90 (Y-90) RESIN MICROSPHERES  
could improve outcomes in the frontline treat-
ment of patients with metastatic colorectal cancer 
(mCRC) by extending progression-free survival 
(PFS), increasing chemotherapy tolerability, and 
helping minimize patient exposure to chemother-
apy toxicities, according to Mike Cusnir, MD.

Y-90 resin microspheres are a potential main-
tenance therapy for patients with CRC and liver 
metastasis and is most effective in 
earlier lines of therapy, demonstrating 
efficacy in patients whose disease has 
not spread to other organs (FIGURE1,2). 
Other potential uses include as an addi-
tive to chemotherapy in the maintenance 
setting, a combination in which Y-90 
resin microspheres have shown marked 
improvement in resectability rates 
among patients who would otherwise 
have unresectable disease.

“More than anything, [the goal of maintenance 
therapy is] to extend the life of the chemotherapy 
regimens that we give,” Cusnir said. “In advanced 
CRC, chemotherapy has a role in all levels. The 
problem is not where chemotherapy has a role. 
The problem is the toxicities chemotherapy can 
have and how we prevent these toxicities and 
spare patients from some of them, while still 
prolonging their life…. Getting patients tempo-
rized by giving them a treatment that keeps the 

disease controlled and in the liver is beneficial.”
In an interview with OncologyLive®, Cusnir, 

chief of the Division of Hematology & Oncology 
and codirector of Gastrointestinal Malignancies 
at Mount Sinai Medical Center in New York, New 
York, discussed the role of Y-90 maintenance 
therapy in CRC and how it can supplement chemo-
therapy to prolong life and reduce adverse effects 
(AEs). Cusnir, who is also an associate profes-

sor in the Columbia University Division 
of Hematology/Oncology at Mount 
Sinai Medical Center highlighted how 
patients have tolerated Y-90 therapy, 
this treatment’s outpatient poten-
tial, and its benefits in patients with 
right-sided tumors.

Q How has the addition of  
Y-90 resin to maintenance 

therapy improved outcomes for patients 
with mCRC?
With chemotherapy [patients with] CRC tend 
to have an extremely good overall condition 
throughout their disease progression. However, 
when patients start to [experience] toxicities of 
chemotherapy, namely chemotherapy-associ-
ated steatohepatitis, that impairs the possibility 
for them to have that type of treatment on a more 
prolonged status.

By getting Y-90 therapy and addressing the 

[metastasis in the] liver, which is the main 
disease site in most patients with advanced CRC, 
we might be able to give patients breaks from 
chemotherapy or intervals of systemic treat-
ment to possibly prolong their lives and give 
them the benefits of liver-directed therapies. 
Y-90 microspheres tend to have a role early in 
the maintenance setting, where we see maxi-
mum patient responses in their different disease 
statuses as they receive treatment.

We also see a role [for Y-90] in the refractory 
CRC setting. Many patients who come to [Mount 
Sinai] for clinical trials and other treatments have 
never been treated with Y-90 microspheres and 
their disease continues to be localized in the liver. 
We can also use Y-90 resin in these patients.

Q What is known about the benefit  
of maintenance therapy in CRC?

Maintenance therapy in CRC is a controver-
sial topic. In terms of the clinical trials that have 
studied maintenance therapy, some have shown 
the benefits of a small amount of chemotherapy, 
mainly 5-fluorouracil maintenance, [and others 
have shown the benefits of] biologics, mostly with 
antiangiogenics. More recently, there have been 
reports that some EGFR inhibitors appear to be 
beneficial in keeping patients on initial or subse-
quent lines of therapy for longer periods of time.

Obviously, we always want patients to be able 
to go for a complete resection that renders them 
tumor free. Unfortunately, we can’t do that most 
of the time, so that’s why we’re trying to get 
maintenance therapy to be less toxic through 
systemic therapies, so we can give patients more 
benefits from their treatments.

Q What are the trends in the data  
telling us about Y-90 resin 

microspheres’ role?
The data are a mixed batch. The data on Y-90 
microspheres in the front-line setting were not 
significant, although there were some subgroups, 
such as [patients with] right-sided tumors who 
tend to have a worse prognosis, who benefitted 
from Y-90 therapy in the frontline setting.

However, looking at the data on using Y-90 
resin in subsequent lines of therapy, and even 
in the maintenance setting, and seeing when 
patients achieve a maximum response is import-
ant. Many studies looked at large-volume centers. 
These studies have shown that the earlier you 
treat patients, [the more effective the treatment 
is], namely because most of those times those 

Mike Cusnir, MD

FIGURE.  
Fast Facts

LIVER METASTASIS IN  
COLORECTAL CANCER (CRC)
  Present in approximately 20% to 35% of 

patients with CRC at diagnosis and in up to 
70% at death

  Median survival for untreated CRC liver 
metastases after diagnosis is 6 to 12 months

  Surgical resection improves 5-year survival 
rates and should be the goal for eligible 
patients

  70% to 80% of patients with liver-dominant 
disease are not suitable candidates for 
resection

Y-90 RESIN MICROSPHERES
  Selective internal radiation therapy comprising 

biocompatible resin microspheres labelled with 
yttrium-90 (Y-90)

  Directly target liver tumors via the hepatic 
artery and minimize exposure to the remaining 
healthy liver tissue

  Low density (1.1 g/mL), allows Y-90 resin 
microspheres to travel with the blood
  The maximum energy of the beta particles is 
2.27 MeV with a mean of 0.93MeV
  The maximum range of emissions in tissue is 
11mm with a mean of 2.5 mm
  The half-life is 64.1 hours. Following 
administration, 94% of the radiation is 
delivered in 11 days
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patients have liver-limited disease. If you wait, 
when the disease is much more widespread into 
other organs, addressing the liver in isolation 
may not be as beneficial as it is when you address 
it in earlier disease status.

Q
Data show that Y-90 therapy can lead 
to stabilization of liver metastasis, 

allowing patients to receive and tolerate 
more chemotherapy. Can you highlight the 
significance of these findings?
Across several studies, we have seen data show-
ing that the number of lines of therapy in patients 
with CRC correlates with survival. A patient 
who [receives] only a single line of therapy may 
survive [approximately] 15 to 18 months. 

However, patients with CRC who receive multi-
ple lines of therapy are [typically] surviving over 
30 months. If we consider Y-90 resin as another 
line of therapy, we might continue to extend 
that survival. That’s been seen in some stud-
ies in which some patients were able to achieve 
PFS of 7 to 8 months after Y-90 microsphere 
liver-directed therapy.

You may not think 7 to 8 months of PFS sounds 
like much. However, when you consider that the 
median survival of 1 line of therapy is 10 to 15 
months, this is an additional 50% improvement 
in frontline therapy. Y-90 therapy is also signifi-
cant when you consider that the average patient 
with mCRC survives 30 months. If, out of those 
30 months, we can deliver a 1- or 2-dose liver-di-
rected therapy that spares them from systemic 
therapy and [affords] them 7 to 8 months, it 
becomes very significant.

Q Looking at your own practice, in what 
situations do you employ Y-90 

therapy? What does the ideal patient for 
this therapy look like?
In my practice, I try to treat patients early, when 
they have liver-only disease. Once they achieve 
their maximum response from chemotherapy 
induction, I start withdrawing the chemotherapy 
and rapidly try to move to liver-directed ther-
apy. Then I can look at which patients would have 
been considered borderline resectable with the 
chemotherapy alone and try to make [the disease] 
resectable with Y-90 resin.

We’re always trying to get patients to be tumor 
free, if possible. The earlier I intervene and try to 
get patients to that point, the better. Even when I 
see that resection is not possible because of wide-
spread disease in the liver, I still prefer to spare 
the liver parenchyma as much as possible by 
giving those patients Y-90 resin earlier.

I see many patients in a setting where I get 
referrals for clinical trials. Many patients who 
come in to see me for a third-line treatment or 
subsequent clinical trial may not have received 
any liver-directed therapies yet and have 

liver-only disease. Sometimes, before I offer them 
some other options, I tell them they will proba-
bly be able to receive Y-90 resin in the meantime 
until we decide on their clinical trial. This treat-
ment can [limit the amount of toxicity] in the 
liver when the disease is more widespread.

Q
How has Y-90 treatment been 
tolerated in your practice?

[In terms of tolerance], many of the targeted 
agents we have now are not completely targeted 
to the point where they’re blocking the EGFR 
receptors and giving the patients terrible acne. 
Part of the reason why EGFR-directed mainte-
nance therapy has been called into controversy 
is because it still gives patients several AEs. It 
makes no sense to do maintenance therapy with 
something that gives AEs.

However, with Y-90 resin, most of my 
patients are treated on an outpa-
tient basis. Most of the time, 
they [return] home on the 
same day as their treatment. 
They may have some fatigue, 
but it’s a minimal amount of 
AEs, and they’re back to their 
activities by the next day. 
Y-90 resin is extremely well 
tolerated. [There is always 
the possibility of] radia-
tion-induced liver damage, 
as every patient we treat 
with anything could expe-
rience toxicity. However, 
the frequency of those AEs 
is so low with Y-90 resin that 
we administer it with absolute 
confidence. The possibility of radiation-in-
duced liver damage is below 10%, which is 
even less than what we see with our standard 
cytotoxic drugs.

Q What would you like to emphasize  
to your colleagues or others who are 

not as familiar with Y-90 resin?
First, keep it in mind and use it. Second, this 
treatment brings many patients to a resect-
ability level. There are some conflicting data to 
consider. [For instance,] in the REsect study, a 
post-hoc analysis of the SIRFLOX frontline study 
[NCT00724503], investigators initially saw an 
unimpressive number of responses. However, 
when the investigators were blinded and shown 
only the liver images, over 10% of the patients 
[whose disease was] considered nonresectable at 
the beginning had become resectable.

Looking at the numbers for that 10%, instead 
of a 30-month median survival, those patients 
usually had over a 55-month median survival. 
Improving the lives of that 10% of the population 
by going to [fully resectable disease] is important.

Y-90 therapy is also important because it 
appears to be quite active in patients with worse 
prognoses. We tend to believe that right-sided 
CRC has an extremely poor prognosis compared 
with left-sided CRC. A post hoc analysis of that 
patient population, where the data of right- vs 
left-sided tumors were evolving as all these stud-
ies were being done, shows that the biggest 
benefit of using liver-directed therapy was appar-
ent in these patients with right-sided tumors. 
It’s important to consider that patients who are 
facing worse prognoses are the ones who require 
more interventions.

Q
Would you like to highlight any other 
details regarding Y-90 treatment?

Colleagues want to know if Y-90 resin can be 
safely combined with chemotherapy, as well as 

when they should withhold chemo-
therapy, and when a patient 

would be able to receive biolog-
ics in combination with 
Y-90 treatment.

Y-90 resin and chemother-
apy can be safely combined. 
Most interventional radiol-
ogists are concerned about 
using antiangiogenics close 

to the Y-90 injection site, 
partly because they want 
to avoid a pseudo aneu-
rysm at the puncture site. 
[Although there is no 
concern regarding the liver 
with this combination], 

there’s still a slight risk of 
intestinal perforation when 

using antiangiogenics. Since one 
of the AEs of Y-90 resin could be abdominal 

pain, you don’t want to worry, not knowing 
whether your patients are experiencing toxicity 
from the Y-90 treatment, normal mild abdomi-
nal pain, or a much more serious effect such as a 
perforation from the antiangiogenic that’s unre-
lated to the Y-90 resin.

Overall, it is safe to combine Y-90 resin with 
near-standard doses of chemotherapy. Most of 
us who administer Y-90 therapy don’t combine 
it with standard doses. Instead, [we often] give 
patients a break from chemotherapy and use Y-90 
treatment as an opportunity to lead the patients 
into maintenance therapy. ■

R E F E R E N C E S

1. Jeyarajah DR, Doyle MBM, Espat NJ, et al. Role of yttrium-90 

selective internal radiation therapy in the treatment of liver-dominant 

metastatic colorectal cancer: an evidence-based expert consensus 

algorithm. J Gastrointest Oncol. 2020;11(2):443-460. doi:10.21037/

jgo.2020.01.09

2. About SIR-Spheres microspheres. Sirtex Medical. Access  

bit.ly/3a8lxEs©
 A

TL
AS

 IL
LU

ST
RA

TI
O

N
S 

- S
TO

C
K.

AD
O

BE
.C

O
M













 

Vol. 23 | No. 12 | JUNE 2022   65

Patient Experiences, Oncologist Perceptions  
Differ for Trastuzumab Biosimilar Switch
by LAURA JOSZT, MA

INFORMATION, EDUCATION, AND AN 
increased focus on communication regard-
ing switching from trastuzumab (Herceptin) 
to one of the available biosimilars were identi-
fied as challenges for the uptake of use among 
patients and oncologists alike, according to 
results of a series of surveys. Switching from a 
reference product to a biosimilar is a multifacto-
rial decision-making process. However, patients 
identified their role was minimized during their 
treatment, with 40% of patient responders (n = 
143) who switched to a trastuzumab biosimi-
lar reporting that they did not receive any prior 
notification ahead of the switch, according to 
a study published in Breast Cancer Research 
and Treatment.1

One of the cited factors for nonmedical switch-
ing from the originator to a biosimilar was the 
cost of biologics, which may be initiated by insur-
ers or health care systems. “With guidelines often 
being vague, the practice of switching is largely 
unregulated,” the authors wrote. “There is a crit-
ical need to account for the patient experience in 
switching to biosimilars.”

Investigators sought to characterize the experi-
ences of patients and oncologists during a switch 
from reference trastuzumab to a biosimilar when 
it was proposed or required by the cancer center 
or insurer. There are 5 approved trastuzumab 
biosimilars (TABLE2-6).

The investigators created 2 surveys: One 
survey had 60 items and was designed for 
patients with HER2-positive breast cancer and 
the other survey had 51 items and was designed 
for medical oncologists.1 A total of 143 patients 
and 33 medical oncologists finished the survey. 
The oncologists had been providing treatment 
for a median of 10 years (range, 0-35). Among 
both groups, 91.4% were White. The average age 
was 49.59 years for patients and 46.16 years for 
oncologists. Slightly fewer than half (44.1%) of 
patients reported being treated in a community 
oncology setting. More than half (56.3%) had a 
diagnosis of metastatic breast cancer and 84.8% 
had received trastuzumab in the past year.1

The analysis of the surveys found the following:
  55.2% of patients said they were presented 

with the option to switch to a biosimilar.
  63.9% reported switching to a trastuzumab 

biosimilar with trastuzumab-anns (Kanjinti) 
being the most common (69.8%).

  40.8% of patients said they received no prior 
notification about the switch.

  No oncologists reported that the deci-
sion to switch a patient to a biosimilar was 
initiated by them.

  45.2% said the switch was initiated by the 
insurer, 29.0% by the pharmacy; and 19.4% by 
the hospital/center administration.

According to the authors, some patients noticed on 
their own that they had been switched by reading it 
in their chart or insurance papers. “This is evidence 
for a lack of consistent processes in how health care 
systems are managing communication with patients 
regarding switches to trastuzumab biosimilars—a 
systems-level issue,” the authors wrote.

Overall, patients reported a less positive expe-
rience with trastuzumab biosimilars than 
oncologists reported about their perception of 
patient experiences. The majority (61.0%) of 
patients said they learned about biosimilars 
through self-directed learning. A smaller propor-
tion reported learning about biosimilars through 
a conversation with their health care provider vs 
asking on social media (33.3% vs 35.2%).1

Although 58.8% of oncologists agreed with the 
statement “the patient had the opportunity to 
ask questions about a switch to biosimilar tras-
tuzumab,” only 35.3% of patients responded the 
same. In fact, 55.6% of patients reported want-
ing to have time to discuss biosimilars with their 
physician and 52.5% wanted to achieve a better 
understanding of biosimilars.

Another area where the experiences differed 
was the statement, “the cancer is/will be treated 
as effectively with biosimilar trastuzumab” for 
which 79.4% of oncologists agreed compared with 
only 43.4% of patients.1

“We highlighted a discrepancy between 
patient-reported experiences and oncologist 
perceptions of the patient experience, suggesting 
that lack of adequate information is a challenge 
not only to the uptake of trastuzumab biosimilars, 
but [also] to the patient-oncologist relationship,” 
the authors wrote.

Among the limitations of the study, the authors 
noted that the patient sample was mostly White 
and there is a possibility that the sample was 
biased with patients who experienced challenges 
with trastuzumab biosimilars choosing to partici-
pate in the survey.

Specific to oncologists, results of a study 
assessing the concerns and knowledge about 
biosimilars demonstrated that despite a high 
uptake of use, concerns regarding safety and 
efficacy persisted among community clinicians.7 
Compared with the academic clinicians (n = 161) 
community or private practitioners (n = 74) 
identified greater concerns, with efficacy (38% 
vs 22%, respectively), safety (30% vs 17%), and 
lack of knowledge (28% vs 20%) as barriers to 
use. The survey also found that most commu-
nity oncologists (78%) desired more information 
on chemical and physical similarities of biosimi-
lar products compared with those who worked in 
academic settings (55%).7 ■
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TABLE.  Avai lable Trastuzumab Biosimi lars 2-6

Biosimilar Indications Box warning

Trastuzumab-anns (Kanjinti) Patients with HER2 overexpressing 
breast cancer

Patients with HER2 overexpressing 
metastatic gastric or gastroesophageal 
junction adenocarcinoma

Cardiomyopathy

Infusion-related reactions

Embryo-fetal toxicity

Trastuzumab-dkst (Ogivri)

Trastuzumab-dttb (Ontruzant)

Trastuzumab-pkrb (Herzuma)

Trastuzumab-qyyp (Trazimera)
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Patient and Oncologist Experiences With Trastuzumab Biosimilars

SURVEY RESPONDENTS

ONCOLOGIST EXPERIENCES

BIOSIMILAR TRANSITION 
INFLUENCERS

CONVERSATIONS 
SURROUNDING SWITCH

■ Insurer ■  Pharmacy 
■  Hospital/center administration

PATIENT EXPERIENCES

143
Patients with  

breast cancer

33
Medical 
oncologists

63.9%
reported having switched  

to a trastuzumab biosimilar

40.8%
reported receiving 

no prior notification 
about switching

reported learning 
about biosimilars 
primarily through  
self-directed learning

oncologists reported initiation  
of switch was made by them 44%

wanted more time to 
discuss an oncologist

41%

0

19.4%

45.2%

29.0%

40.8%

26.4%

of patients reported receiving no 
prior notification about switching

Other conversations included  
the following:

Advanced practice provider 

Chemotherapy nurse 

Pharmacist 

Insurer  

reported the treating physician 
or oncologist first discussed 

biosimilars with them

5.7%
15.5%
2.9%

4.0%

Young Patients  
Want Physicians  

to Ask About  
Social Determinants  

of Health
by RICHARD PAYERCHIN

ADOLESCENT AND YOUNG ADULT 
patients prefer their medical team proactively 
ask about social determinants of health (SDOHs), 
such as food and housing insecurity and discrim-
ination, according to results of a new study. The 
findings, published in the Journal of Adolescent 
Health, were based on a survey of more than 1000 
young individuals between the ages of 14 and 
24 who answered questions via text message in 
March 2021. The survey was part of the MyVoice 
National Poll of Youth, based in the University 
of Michigan Department of Family Medicine 
in Ann Arbor.1 

The poll inquired about housing, food, 
education, safety, and discrimination. Among 
respondents, 81% said their physicians and 
other health care staff should ask about those 
issues.2 “It seems obvious that addressing 
social needs, like food and housing, in clinical 
settings would benefit patients. [However], we 
know very little about whether and how patients 
would want to receive this kind of assistance,” 
first author Claire Chang, medical student at 
the University of Michigan Medical School, said 
in a news release.

 “It is important for us to understand these 
preferences and desires as social/medi-
cal care integration efforts spread across the 
country,” Chang said.

In the survey, 30% said if they were 
experiencing difficulties with the SDOHs, 
embarrassment might keep them from seeking 
help. Respondents said they would want physi-
cians and health care staff to offer resources 
for people with social needs (25%) and refer-
rals (13%), along with general advice (22%) and 
listening (11%), according to the study.
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Efforts Are Needed to Address  
the Enigmatic Rise of Young-Onset 
Gastrointestinal Cancers
by SUNEEL KAMATH, MD

DESPITE A STEADY DECLINE in incidence and mortality 
rates of many cancers among older individuals in the United 
States and other high-income countries, an alarming rise in 
young-onset gastrointestinal (GI) cancers has simultaneously 
occurred.1-4 The incidence of young-onset colorectal cancer 
has risen by 51% since 1994.5 As a result, approximately 11% 
of all new diagnoses of colorectal cancer occur in individuals 
younger than 50 years.3,6 

Increasing incidence rates of young-onset pancreatic cancer 
and gastric cancer also have been reported.2,4 An analysis of 
pancreatic cancer data from the Surveillance, Epidemiology, 
and End Results Program database from 2000 to 2018 showed 
that although the overall incidence rate has increased slightly, 
a significantly greater increase in incidence occurred in 
women younger than 55 years. Women aged 15 to 34 years 
were affected most, with an average relative annual increase 
of 7.68%.2 Our analysis of gastric cancer data from the National 
Cancer Database (NCDB) from 2004 to 2015 found the propor-
tion of patients with young-onset gastric cancer increased from 
23.9% from 2004 to 2006 to 26.2% from 2013 to 2015, a relative 
increase of 10%.

Young-onset malignancies are particularly devastating 
because they affect individuals in the prime of their lives and 
careers, often as they have responsibilities including raising 
young children and/or caring for aging parents. These patients 
often present at advanced stages because of delays in diagnosis, 
leading to a larger number of person-years of life lost compared 

with average-onset cancer diagnoses.7 Financial toxicity is also 
a major issue facing younger patients who are often at the start 
of their careers and may have more limited savings or have 
chosen insurance plans with reduced coverage compared with 
older patients.

Lack of awareness of the recent trends in young-onset GI 
cancers can lead patients and their physicians to think they 
are too young to have cancer despite having clear signs and 
symptoms. A survey of 1089 patients, survivors, and care-
givers found that 62% of respondents waited 3 to 12 months 
after symptom onset to seek medical attention. Further, 75% of 
respondents said they saw at least 2 physicians and 20% saw 4 
or more physicians about symptoms that eventually led to their 
diagnosis.8 We can do better in educating the public about the 
increasing rates of young-onset GI cancers so more patients 
will seek medical attention promptly. We as physicians also 
must be prepared to take alarm symptoms in younger individu-
als more seriously.

Young-onset GI cancers appear to disproportionately affect 
racial and ethnic minority populations compared with White 
patients. For example, the previously mentioned study of 
gastric cancer data from the NCDB demonstrated that compared 
with late-onset gastric cancer, young-onset gastric cancer 
disproportionately affects Hispanic patients vs White patients 
(22.4% vs 7.2%, respectively; P < .0001) and Black patients vs 
White patients (16.7% vs 12.7%; P < .0001).4  

Another analysis of NCDB data on young-onset colorectal 
cancer from 2004 to 2015 found a disproportionate effect of 
young-onset disease on Black patients (15.1% vs 11.6%;  
P < .0001) and Hispanic patients (8.6% vs 5.0%; P < .0001) vs 
White patients. In terms of young-onset gastric cancer and 
colorectal cancer, Black patients experienced worse outcomes 
compared with White patients. 

Although socioeconomic disparities play a role, our  
analyses found the greatest disparities in young Black patients 
with colorectal cancer who had private insurance and lived in 
middle or high socioeconomic status communities. Only those 
who lived in the very highest socioeconomic status communi-
ties experienced similar outcomes compared with their White 
counterparts.6 

LOOKING FOR THE ROOT CAUSE
The causes for the alarming trends in young-onset GI cancers 
remain unknown and are likely multifactorial. Certain risk 
factors such as obesity, sedentary lifestyle, diets high in red 
meat and processed foods, smoking, and alcohol consumption 
are associated with higher rates of many GI cancers, partic-
ularly colorectal and gastroesophageal cancers. However, 
these risk factors are not unique to the young-onset popula-
tion, suggesting other unidentified factors must play a role. 
As we would expect, a higher proportion of young-onset GI 

FIGURE.  Comparison of  NCI  and Nonprof i t  Organizat ion Funding Compared  
With Incidence and Mor tal i ty  Rates Across Cancer Types
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cancers are associated with hereditary cancer 
syndromes, but surprisingly the majority are 
still sporadic and occur in the absence of a family 
history of cancer.

A series that included 759 patients with 
young-onset colorectal cancer (458 of whom 
underwent germline testing) found that only 
17.5% of patients had a germline pathogenic 
or likely pathogenic variant.9 Other published 
series have found no clinically meaningful tumor 
genomic differences between young-onset and 
average-onset colorectal cancer.9,10 Data from 
Cleveland Clinic have shown that young-on-
set colorectal cancers are more likely to have 
mutations in FLT3 compared with average-on-
set colorectal cancers (12% vs 4%, respectively; 
P = .004). However, our sample size was small 
with 262 patients (51 had young-onset disease), 
and it is unclear whether this magnitude of differ-
ence is clinically meaningful.11 

There is a great deal of speculation about 
other potential causes for the recent trends in 
young-onset GI cancers. It is likely that some 
undiscovered environmental exposures are the 
culprit. Alterations in gut microbiome are a 
suspected factor. Obesity and Western diets can 
alter the gut microbiome, leading to an increase 
in carcinogenic, sulfur-metabolizing bacteria and 
a reduction in bacteria that produce short-chain 
fatty acids, which preserve immune homeostasis 
and protect against neoplasia.12-14 Chronic antibi-
otic use might also alter gut flora and increase the 
risk of GI tract cancers.15,16 

Certain bacterial species have been associated 
with increased risk for young-onset colorec-
tal cancer, though the data are not consistent. 
Enterotoxigenic Bacteroides fragilis and the oral 
flora pathogen Fusobacterium nucleatum have 
been associated with increased risk for colorec-
tal cancer in many studies.3,12,13 A more recent 
tumor microbiome analysis of 278 patients (137 
with young-onset and 141 with average-onset 
colorectal cancer) found that young-onset tumors 
had greater microbial α-diversity compared with 
average-onset tumors. Young-onset tumors also 
had a higher relative abundance of Akkermansia 
muciniphila, which was correlated with improved 
overall survival.17 Paradoxically, A muciniphila is 
considered a healthy gut microbe and it is possible 
this finding is a response to cancer development 
rather than the cause of it. Overall, there are many 
preliminary associations in the literature and 
more work is needed to fully understand how the 
microbiome affects carcinogenesis in the younger 
population. It is likely among many factors at play. 

RESEARCH IS KEY
One reason that we know so little about the 
causes for the significant rise in young-onset GI 
cancers over the past 3 decades is that GI cancers 
are dramatically underfunded by the National 

Cancer Institute (NCI) and nonprofit organi-
zations. A study that compared the amount of 
combined NCI and nonprofit organization fund-
ing for 12 of the most common cancers with their 
individual incidence and mortality rates found 
that GI cancers were consistently underfunded 
compared with their burden on society. These 
data are summarized in the FIGURE . These fund-
ing disparities negatively affect the amount of 
research focused on a particular cancer type and 
lead to fewer clinical trials studying novel thera-
pies for underfunded cancers.18 

There are many possible reasons for why GI 
cancers are underfunded. GI cancers generally 
have higher mortality rates compared with most 
cancers, which makes them more challenging 
from an advocacy, fundraising, and marketing 
perspective. It is harder to generate a hope-based 
message and to find success stories for advo-
cacy campaigns when there are fewer survivors. 
These malignancies also involve internal organs 
that many may be unaware of or are uncomfort-
able discussing. We need more funding to raise 
awareness and to understand why more young 
individuals are developing GI cancers so we can 
stop this alarming trend.

Until then, improvements in our screening and 
early detection strategies are a good first step. 
The current screening guidelines from the US 
Preventive Services Task Force and the American 
Cancer Society both recommend starting colorec-
tal cancer screening at age 45 years because the 
largest increase in young-onset colorectal cancer 
has occurred in the 45-year-to-49-year group. 
Although it is too early to assess the full effect 
of this update, a recent analysis of the Nurses’ 
Health Study II cohort has already shown that 
early initiation of colonoscopy screening before 
age 50 years is associated with a reduced risk of 
colorectal cancer.19 For many reasons, it would 
be challenging to justify endoscopic screening for 
individuals in their 20s and 30s, but it is possi-
ble that one of the many circulating tumor DNA 
screening assays in development could become 
a useful, noninvasive tool in the very young 
patient population. 

In summary, young-onset GI cancers are on 
the rise and disproportionately affect racial and 
ethnic minority populations. The reasons for 
this trend remain unknown but likely relate to 
environmental exposures rather than genomic 
differences in the cancer itself. More work is 
needed to increase funding and awareness for 
GI cancers so we can better understand and 
prevent young-onset cancers and find better ways 
to treat them. ■
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TROP-2, Nectin-4 Expression Guide New Directions 
in Urothelial, Variant Histology Bladder Cancer
by KYLE DOHERTY

TROP-2 AND NECTIN-4, SURFACE CELL 
targets of sacituzumab govitecan (Trodelvy) and 
enfortumab vedotin (Padcev), respectively, are 
highly expressed in urothelial cancer (UC) and 
variant histology bladder cancer, according to 
findings presented at the American Urological 
Association 2022 Annual Meeting.1

However, investigators found that 
those transmembrane proteins are 
not highly expressed in patients 
with neuroendocrine histology. 
Investigators, including lead author 
Fady Ghali, MD, an acting instruc-
tor and Society of Urologic Oncology 
fellow in the Department of Urology 
at the University of Washington in 
Seattle, said clinical trials are being 
launched to assess the implications of these find-
ings on treatment response for variant histology 
bladder cancer.

Nectin-4 localizes primarily in the cytoplasm 
rather than the membrane in plasmacytoid UC 
and in primary, lymph node, and metastatic sites 
in squamous cell carcinoma (SCC). Investigators 
found that Nectin-4 distribution was relatively 
even between membrane and cytoplasm.

TROP-2 was expressed at equal levels in both 
membrane and cytoplasm for both plasmacy-
toid UC and SCC. Investigators noted that the 
high expression was conserved from primary 
to metastases. 

“This provides rationale for the use of ADCs 
[antibody-drug conjugates] targeting Nectin-4 
and TROP-2 in the histologic subvariant [plas-
macytoid UC and squamous cell UC], and the 
significance of this subcellular localization 
requires further investigation,” Ghali said.

In July 2021, the FDA approved the ADC enfor-
tumab vedotin for adults with locally advanced or 
metastatic UC who are ineligible for cisplatin-con-
taining chemotherapy and who have received 
1 or more prior lines of therapy. The agent was 
previously indicated for patients with locally 
advanced or metastatic UC who have received a 
PD-1 or PD-L1 inhibitor and a platinum-contain-
ing chemotherapy.2

The agency granted accelerated approval in April 
2021 to sacituzumab govitecan for patients with 
locally advanced or metastatic UC who previously 
received a platinum-containing chemotherapy and 
either a PD-1 or a PD-L1 inhibitor.3

“There has been a flurry of activity in terms 
of drug development in recent years, but there 

is much more work that is urgently 
needed as durable responses rates to 
novel classes of therapies have been 
generally underwhelming,” Ghali said 
during the presentation. “A novel class 
that has been introduced in the meta-
static space are ADCs, of which there 
are 2 that are FDA approved targeting 
Nectin-4 and TROP-2.” 

Ghali noted that the remaining 
questions are the role of ADCs in histologic vari-
ants in bladder cancer and among those with 
metastatic disease because the studies for enfor-
tumab vedotin and sacituzumab govitecan were 
conducted among patients with primary tumors. 
The aim of the study was to describe protein 
expression of ADC targets in matched primary 
and metastatic sites for both urothelial and vari-
ant histology bladder cancer.

Investigators collected 68 metastatic bladder 
cancer tissue samples from 20 patients via rapid 
autopsy program at the University of Washington. 
Eleven samples were from primary tumor sites, 
20 from the lymph nodes, and 37 from various 
metastatic sites. Twenty-six samples were UC, 
19 were SCC, 17 were plasmacytoid, and 5 were 
neuroendocrine tumors. The patient population 
was heavily pretreated, with 65% having received 
prior systemic chemotherapy and 70% having 
received prior immuno-oncology agents. Of note, 
no patients had previously received enfortumab 
vedotin or sacituzumab govitecan.

Investigators then performed immunohisto-
chemistry for Nectin-4 and TROP-2 on matched 
primary and metastatic tumors. Staining was 
scored by intensity (0-3) and multiplied by 
percent of positive cells resulting in a range of 
0 to 300 H-score; H-score greater than or equal 
to 30 was considered positive for Nectin-4 and 

greater than or equal to 100 was considered 
positive for TROP-2. Investigators separately eval-
uated membranous and cytoplasmic staining 
for each sample.

For Nectin-4, positive H-scores were higher in 
cytoplasmic localization vs membranous local-
ization for UC (57.7% vs 30.8%), plasmacytoid 
UC (94.1% vs 5.9%), and SCC (78.9% vs 42.1%). 
Nectin-4 was not expressed in neuroendocrine 
tumors in either membranous or cytoplas-
mic localization.

“We find that TROP-2 doesn’t show the same 
thing we saw with Nectin-4,” Foley said. “We 
see that there are high levels of TROP-2 expres-
sion in both the membrane and the cytoplasm and 
there is not the same distribution disparity [as 
with Nectin-4].”

Specifically, when assessed by histology, posi-
tive H-scores were similar in cytoplasmic vs 
membranous localization for UC (100% vs 96.2%) 
and SCC (89.5% vs 100%), with a wider gap 
noted in plasmacytoid UC (100% vs 55.6%). The 
transmembrane was not highly expressed in 
neuroendocrine tumors at either the membranous 
(0%) or cytoplasmic localizations (20.0%).

In an analysis by metastatic site, investigators 
found that positive H-scores were higher in cyto-
plasmic localization for primary tumors (60.0% vs 
30.0%), lymph node tumors (80.0% vs 26.7%), and 
metastatic tumors (66.7% vs 23.8%) compared with 
membranous localization. For TROP-2, investiga-
tors found that positive H-scores were 90.9% for 
both localizations for primary tumors and 90.2% in 
both localizations for metastatic tumors. However, 
positive H-scores were significantly higher for 
cytoplasmic lymph node tumors (93.8% vs 43.8%).

“What we find is that primary tumors tended 
to have fairly even distribution of Nectin-4 
[and] metastatic specimens seemed to concen-
trate Nectin-4 into the cytosol with respect to 
the membrane,” Ghali said. “This was primarily 
driven by the 2 histologic variants—plasmacytoid 
and the squamous differentiation variant. TROP-2 
did not show that pattern. There were high levels 
of TROP-2 in the membrane and the cytoplasm 
and it did not seem to matter whether we were 
looking at primary tumors or metastatic tumors.”

Investigators added that it is not clear whether 
differences in membranous vs cytoplasmic local-
ization affects response to treatment with ADCs. ■

For a full list of references,  
see the article at  . 

MORE ON In an exclusive interview with OncLive® from the 2022 
American Urological Association Annual Meeting, Fady 
Ghali, MD, discusses the expression of Nectin-4 and TROP-2 
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Clinical Benefit With Elacestrant Shines Spotlight 
on SERDs in ER+/HER2– Breast Cancer
by BRITTANY LOVELY

A SIGNIFICANT IMPROVEMENT IN 
progression-free survival (PFS) has been reported 
with the oral selective estrogen receptor degrader 
(SERD) elacestrant vs standard of care (SOC) 
treatments for patients with estrogen receptor 
(ER)–positive, HER2-negative breast cancer. Data 
from the phase 3 EMERALD trial (NCT03778931), 
published in the Journal of Clinical Oncology, also 
demonstrated a marked benefit among patients 
with an ESR1 mutation.

PFS was evaluated by blind independent 
central review (BICR) at a median follow-up of 
15.5 months. The risk of progression was reduced 
by 30% with elacestrant vs SOC (HR, 0.70; 95% 
CI, 0.55-0.88; P = .0018). In a landmark analy-
sis investigators reported that the 6-month PFS 
rate with elacestrant (n = 239) was 34.5% (95% 
CI, 27.2%-41.5%) vs 20.4% (95% CI, 14.1%-26.7%) 
with SOC (n = 238). The 12-month PFS rates were 
22.3% (95% CI, 15.2%-29.4%) vs 9.4% (95% CI, 4.0%-
14.8%), respectively.

At baseline 228 patients had detectable ESR1 
mutations; 115 were randomly assigned to 
the elacestrant arm and 113 to the SOC arm. 
The hazard ratio was 0.55 (95% CI, 0.39-0.77; 
P = .0005) favoring the elacestrant. The 6-month 
PFS rate was 40.8% (95% CI, 30.1%-51.4%) with 
the oral SERD vs 19.1% (95% CI, 10.5%-27.8%) with 
SOC. The 12-month PFS rates were 26.8% (95% 
CI, 16.2%-37.4%) vs 8.2% (95% CI, 1.3%-15.1%), 
respectively (TABLE).

The EMERALD trial evaluated elacestrant at 
400 mg daily vs investigator’s choice SOC of 
fulvestrant, anastrozole, letrozole, or exemes-
tane monotherapy. All patients enrolled were 
required to have had prior treatment with a 

CDK4/6 inhibitor. Baseline patient characteristics 
were well balanced in the overall population. The 
median age was 63 years (range, 24-89) in the 
elacestrant arm and 64 years (range, 32-83) in the 
SOC arm. Most patients had visceral metastases 
(68.2% and 71%, respectively), had received prior 
adjuvant therapy (66.1% vs 59.2%), and had not 
received chemotherapy in the advanced or meta-
static setting (79.9% vs 75.6%).

Prior endocrine therapies for patients in the 
elacestrant arm included fulvestrant (29.3%), 
aromatase inhibitor (80.8%), and tamoxifen 
(7.9%). In the SOC arm, 31.5%, 81.8%, and 6.3% of 
patients received these therapies, respectively. 
In EMERALD, patients were stratified by ESR1 
mutational status, visceral metastasis, and prior 
treatment with fulvestrant.

The efficacy of the oral SERD was maintained 
in a subgroup analysis of patients in the inten-
tion-to-treat population treated with elacestrant 
(n = 239) vs fulvestrant (n = 165). The hazard 
ratio was 0.68 (95% CI, 0.52-0.90; P = .0049). The 
6-month PFS rate was 34.3% (95% CI, 27.2%-41.5%) 
vs 22.9% (95% CI, 15.15%-30.57%), respectively, 
with 12-month PFS rates of 22.3% (95% CI, 15.2%-
29.4%) vs 10.2% (95% CI, 3.4%-16.9%). The benefit 
was among patients with ESR1 mutations with a 
hazard ratio of 0.50 (95% CI, 0.34-0.74; P = .0005). 
The 6-month PFS rate was 40.8% (95% CI, 30.1%-
51.4%) among the 115 patients who received 
elacestrant vs 20.8% (95% CI, 10.68%-30.83%) 
among the 83 who received fulvestrant. The 
12-month PFS rates were 26.8% (95% CI, 16.2%-
37.4%) vs 8.4% (95% CI, 0.2%-16.6%).

An interim overall survival (OS) analy-
sis was also reported. The hazard ratio in the 

intention-to-treat population was 0.75 (95% 
CI, 0.54-1.04) with a P value of .0821 that was 
nonsignificant. The 6-month OS rate for patients 
who received elacestrant was 93.0% (95% CI, 
89.7%-96.3%) compared with 85.2% (95% CI, 
80.5%-90.0%) with SOC. The 12-month OS rates 
were 79.3% (95% CI, 73.8%-84.7%) vs 73.3% (95% 
CI, 67.2%-79.4%), respectively. 

Among those with ESR1-mutant disease the 
6-month and 12-month OS rates for patients 
randomly assigned to elacestrant were 92.8% (95% 
CI, 88.0%-97.6%) and 82.6% (95% CI, 75.3%-90.0%), 
respectively. For patients who received SOC these 
rates were 84.4% (95% CI, 77.3%-91.4%) and 73.6% 
(95% CI, 64.8%-82.4%), respectively. The hazard 
ratio favored elacestrant with a P value investi-
gators deemed nonsignificant (HR, 0.59; 95% CI, 
0.36-0.96; P = .325). Investigators noted that final 
OS results will be reported when data are mature.

In a discussion of the data investigators noted 
that median PFS in the overall population and 
the ESR1-mutant population may not be sufficient 
to reflect the clinical benefit of elacestrant due 
to an initial drop in PFS observed in both arms. 
“It is important to evaluate efficacy over longer 
periods of time using the hazard ratio and land-
mark analyses at 6 and 12 months in [patients 
with ER-positive/HER2-negative advanced breast 
cancer],” the study authors wrote. “The [hazard 
ratios] reflect a 30% relative reduction in progres-
sion or death in the overall cohort and a 45% 
relative reduction in the ESR1-mutant cohort. The 
landmark analyses at 6 and 12 months demon-
strated substantial improvements in PFS at these 
later time points with elacestrant. We consider 
these differences to be clinically meaningful in 
patients with limited treatment options.”

In the safety analysis the investigators noted 
that elacestrant had a manageable toxicity profile 
and that the agent offers an oral alternative to 
patients over intramuscular fulvestrant injec-
tion. In the intention-to-treat population, the most 
common all-grade adverse effects (AEs) observed 
with elacestrant included nausea (35.0%) and 
fatigue (19.0%). The most common grade 3/4 AEs 
were nausea (2.5%) and back pain (2.5%). ■

R E F E R E N C E

Bidard FC, Kaklamani VG, Neven P, et al. Elacestrant (oral selective estrogen 

receptor degrader) versus standard endocrine therapy for estrogen recep-

tor-positive, human epidermal growth factor receptor 2-negative advanced 

breast cancer: results from the randomized phase III EMERALD trial. J Clin 

Oncol. Published online May 18, 2022. doi:10.1200/JCO.22.00338

TABLE.  PFS Outcomes in EMERALD Tr ia l

Intention-to-treat population

Outcome Elacestrant (n = 239) SOC (n = 238)

6-month PFS rate (95% CI) 34.5% (27.2%-41.5%) 20.4% (14.1%-26.7%)

12-month PFS rate (95% CI) 22.3% (15.2%-29.4%) 9.4% (4.0%-14.8%)

HR for disease progression HR, 0.70; 95% CI, 0.55-0.88; P = .0018

Detectable ESR1 mutation at baseline

Outcome Elacestrant (n = 115) SOC (n = 113)

6-month PFS rate (95% CI) 40.8% (30.1%-51.4%) 19.1% (10.5%-27.8%)

12-month PFS rate (95% CI) 26.8% (16.2%-37.4%) 8.2% (1.3%-15.1%)

HR for disease progression HR, 0.55; 95% CI, 0.39-0.77; P = .0005

PFS, progression-free survival; SOC, standard of care.
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MDM2 Pulls New Treatments Into Focus  
for Underserved Liposarcoma Population
by KYLE DOHERTY

AMPLIFICATION OF MDM2 represents a 
promising target to access the so-called cellu-
lar gatekeeper p53 protein in human cancers.1 

For individuals with limited treatment options 
including those with soft tissue sarcoma, MDM2-
p53 antagonists may become the premier 
therapeutic option.

“There [is a lack] of standard of care for patients 
with soft tissue sarcomas that are MDM2 ampli-
fied,” said Patricia LoRusso, DO, associate cancer 
center director of experimental therapeutics 
and a professor of medicine at Yale School of 
Medicine in New Haven, Connecticut, in an inter-
view with OncologyLive®. “We know that 
an anthracycline such as [doxorubi-
cin] is considered as one of the primary 
treatments [for this patient popula-
tion]. Beyond that, however, there are 
not a lot of standards of care that work. 
Oftentimes those patients are referred to 
an early-phase clinical trial.”

The incidence of soft tissue sarcoma 
for 2022 is estimated to exceed 13,000 
new cases with approximately 5000 
deaths.2 Standard treatment options for this popu-
lation include surgery, radiation, or chemotherapy 
leveraging doxorubicin.3 In the setting of disease 
recurrence, 3 agents are approved for patients 
with liposarcoma: eribulin (Halaven), trabecte-
din (Yondelis), and pazopanib (Votrient); however, 
advances to introduce new agents in the first-line 
setting to offset the use of doxorubicin for this 
patient population have stalled.3

UNLOCKING A PATHWAY TO BOOST P53
MDM2 is an oncogene that inhibits the activity of 
p53 through the formation of an autoregulatory 
feedback loop.1 Specifically, the protein-pro-
tein interaction occurs via 3 key mechanisms 
of MDM2: (1) MDM2 leverages its E3 ubiquitin 
ligase activity to trigger degradation of p53, (2) 
MDM2 blocks the p53 from binding with targeted 
DNA and the protein becomes ineffective as a 
transcription factor, and (3) MDM2 promotes 
the translocation of p53 from the cell nucleus 
through its ability to bind to the N-terminal of 
the protein.1,4

The overexpression of MDM2 and 
p53 mutations often occur together in 
human cancers, making the blockade 
of MDM2 an attractive target for inves-
tigators seeking to reactivate wild-type 
p53 in tumor cells. Among patients with 
sarcoma MDM2 is overexpressed or 
amplified in approximately 40% to 60% 
of cases and up to 80% of well-differenti-
ated liposarcomas.1,4,5

Efforts to develop small molecule 
MDM2 inhibitors are underway for patients with 
p53 wild-type disease including the investiga-
tional agent BI 907828.

In preclinical studies, the MDM2/p53 agonist 
demonstrated antitumor efficacy in vivo in MDM2-
amplified xenografts and syngeneic models 
derived from patients with liposarcoma.6 The favor-
able preclinical findings have led to the initiation 
of multiple phase 1 trials investigating BI 907828 
in patients with multiple types of cancer. 

MDM2/P53 AGONIST DISPLAYS 
PROMISING EARLY RESULTS 
In an ongoing phase 1 trial (NCT03449381), 
investigators are examining the safety, tolera-
bility, and preliminary efficacy of BI 907828 in 

patients with advanced or metastatic solid 
tumors. Additionally, they are seeking to 
determine the maximum-tolerated dose 
(MTD) based on dose-limiting toxicities 

(DLTs) observed during the first cycle, as well 
as the pharmacokinetics and pharmacody-
namics of BI 907828.6

Patients with previously treated solid 
tumors with TP53 wild-type status are being 
included in the study. Ineligible patients 

include those with active or untreated brain 
metastases or documented TP53 mutation, or 
those who have been previously treated with an 
MDM2-p53 agonist.

The dose-escalation portion of the trial (phase 
1a) is divided into 2 arms. In arm A patients 
receive BI 907828 on the first day of a 21-day 
cycle and in arm B patients receive the agent 
on days 1 and 8 of a 28-day cycle. The primary 
end point of phase 1a is MTD and secondary end 
points include pharmacokinetics, safety, and effi-
cacy. In phase 1b, the dose-expansion phase, the 
primary end point is progression-free survival 
(PFS). Key secondary end points include safety, 
overall response rate (ORR), pharmacokinetics, 
and pharmacodynamics.6

As of the April 4, 2021, data cutoff, 54 patients 
with a median of 2 (range, 0-11) prior systemic 
therapies had received BI 907828. In arm A,  
29 patients received a dose of BI 907828 ranging 
from 10 mg to 80 mg. In arm B, 25 patients were 
treated with doses ranging from 5 mg to 60 mg. 
Notably, 34.5% of patients in arm A and 48.0% of 
patients in arm B had soft tissue sarcomas.6

Other baseline characteristics were well-bal-
anced; the median age in arm A was 59.1 years 
(range, 32-83) and 55.0 years (range, 19-75) in 
arm B. Most patients in both arms were men 
(55.2% vs 60.0%, respectively) and Caucasian 
(65.5% vs 72.0%). Most arm A (62.1%) had an ECOG 
performance status of 1 compared with 68.0% of 
patients in arm B who had a status of 0.

At the data cutoff, partial responses were 
achieved by 5 patients who received BI 907828. 
Responses were seen in 1 patient with a MDM2-
amplified pancreatic adenocarcinoma, 1 patient 
with a biliary adenocarcinoma, and in 3 patients 
with MDM2-amplified, well-differentiated lipo-
sarcomas. Among the patients with liposarcomas 
who achieved a response, 1 patient at the 20-mg 
dose level in arm A remained on treatment for 
over 2 years. Notably, 5 of 11 patients with dedif-
ferentiated liposarcoma were progression free 
beyond 9 months with 3 patients having stable 
disease for more than 1 year.6

In terms of safety, 92.6% of patients experi-
enced a treatment-related adverse effect (TRAE) 
of any grade and 33.3% of patients had a seri-
ous AE of any cause. Grade 3 TRAEs occurred 
in 29.6% of patients and investigators reported 
grade 4 TRAEs in 14.8% of patients. Common 
TRAEs of any grade included nausea (74.1%), 
vomiting (50%), thrombocytopenia (44.4%), and 
fatigue (40.7%).6

“[With this treatment], the gastrointestinal 
toxicities tend to be quite prevalent,” LoRusso 
said. “You must be aggressive [with] these toxic-
ities [at onset]. Sometimes prophylaxis is the 

Patricia  
LoRusso, DO

  MDM2, an oncogene and cellular regulator of p53, is 
overexpressed in well-differentiated liposarcomas offering a 
potential therapeutic target to reactive wild-type p53 tumors.
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best medicine. If you can prevent the patient from 
having the toxicity to begin with, the tolerability 
will be there, and the patients will be less likely 
to come off study [and] they can be more likely to 
derive the greatest benefit possible.”

DLTs were mostly grade 3/4 hematologic 
AEs. Five patients in arm A experienced a DLT: 
patients at the 45-mg dose level had grade 3 
nausea (n = 1) and grade 3 thrombocytopenia 
(n = 1), and at the 60-mg dose there was one 
instance of grade 3 enterocolitis. At the 80-mg 
dose there was one instance of grade 4 cytopenia 
and one instance of grade 4 thrombocytopenia. 
In arm B, there were 3 DLTs: 1 grade 4 thrombo-
cytopenia (45-mg dose), 1 grade 4 neutropenia 
associated with grade 4 thrombocytopenia  
(60 mg), and a grade 3 neutropenia (60 mg).6

Investigators concluded that BI 907828 exhib-
ited a manageable safety profile with early signs 
of efficacy, specifically calling attention to the 
results in patients with MDM2-amplified disease. 
The MTDs were determined to be 60 mg in arm A 
and 45 mg in arm B.

“I have been involved with [the development 
of] several other MDM2-targeted agents in the 
past [and] this drug had a quite long half-life 
[in comparison],” LoRusso noted. The reported 
geometric mean half-life after the first dose was 
27.9 to 59.4 hours.6 “You could dose this drug rela-
tively infrequently relative to some of the other 
MDM2-targeted drugs that I have worked with in 
the past that either require daily or every other 
day drug administration.”

PROMOTING MDM2 TO THE FRONT LINE
With the encouraging preclinical findings and 
phase 1 data in patients with solid tumors, inves-
tigators have initiated the phase 2/3 Brightline-1 
trial (NCT05218499) to evaluate BI 907828 as a 
first-line treatment in adult patients with lipo-
sarcoma. The phase 2 portion of the trial will 
compare 2 dose levels of BI 907828 with stan-
dard-of-care doxorubicin. In the phase 3 portion, 
the efficacy and safety of BI 907828 monotherapy 
will be compared with doxorubicin (FIGURE6).

The trial will enroll approximately 300 patients 
with unresectable, advanced, or metastatic dedif-
ferentiated liposarcoma with confirmed MDM2 
amplification. Eligible patients must have an ECOG 
performance status of 1 or less and adequate organ 
function, and be willing to provide blood samples 
for analysis. Patients with disease harboring a TP53 
mutation who have received prior systemic ther-
apy for liposarcoma, or those who are currently 
enrolled in another investigational device or drug 
trial will be excluded from enrollment.7

In phase 2, one arm will receive a low-dose 
tablet of BI 907828 (30 mg) with the second arm 
receiving a high-dose tablet (45 mg) once every 
3 weeks. In phase 2 and phase 3, doxorubicin 
will be administered via intravenous infusion. 

Patients will be allowed to crossover into the 
BI 907828 arm if they are not benefitting from 
doxorubicin treatment and they will continue 
treatment with BI 907828 if benefit is being 
observed and the treatment is tolerable.7,8

The primary end point of the study is PFS. Key 
secondary end points include ORR, duration of 
response, overall survival, and disease control 
rate. The trial is currently recruiting patients and 
is estimated to be completed in May 2026.7

Investigators are also seeking to leverage 
the activation of p53 in tumors with MDM2 
inhibition with the addition of the PD-1 inhibi-
tor ezabenlimab. The secondary mechanism of 
action of BI 907828 is the antitumor immune 
response via the production of CD8-positive  
T cells. The hypothesis is that the use of ezaben-
limab in combination with BI 907828 will result 
in both cell-targeted and immune-modulatory 
activity in the cell.8,9

A phase 1 study (NCT03964233) will evalu-
ate the combination among patients with solid 
tumors. Additionally, another arm of the trial is 
designed to explore the triplet of ezabenlimab 
plus the anti-LAG-3 monoclonal antibody BI 
754111 plus of BI 907828.9 The 2 immune check-
point inhibitors have previously shown synergy 
in patients with advanced solid tumors.10

“[In my opinion], you are doing your patient a 
great disservice by not recommending to them 
that they get this drug at a site that has the clin-
ical trial opened,” LoRusso said. “This is an 
important drug for this tumor type. With this 
particular genomic alteration, this is exactly 
where we want to go with drug development. I 
really feel the soft tissue sarcoma community 
should be alerted to this drug. When patients 
have these types of soft tissue sarcomas with 
MDM2 amplification, it is important they have 
the opportunity to consider a clinical trial with 
an MDM2-targeted drug, especially a drug such 
as BI 907828.” ■
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Key inclusion criteria

  Age ≥ 18 years
  Histologically proven locally advanced or metastatic, 

unresectable (surgery morbidity would outweigh 
potential benefits), progressive or recurrent DDLPS.

  Positive MDM2 immunohistochemistry or MDM2 
amplification as demonstrated by FISH or NGS must 
be available.

  Presence of ≥ 1 measurable target lesion according 
RECIST 1.1 criteria. In patients with only1 target 
lesion, baseline imaging must be performed 
 ≥ 2 weeks after any biopsy of the target lesion.

  ECOG performance status of 0 or 1.
  Patient must be willing to donate blood samples for 

the pharmacokinetics, pharmacodynamics, and tumor 
mutation analysis.

End points

Primary
  PFS

Secondary
  ORR
  DOR
  OS
  DCR
  QOL

N = 300

BI 907828 
low dose

BI 907828  
optimal dose

BI 907828 
high dose Doxorubicin

Doxorubicin

FIGURE. Phase 2/3 Bright l ine-1 Tr ia l  Design 6
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DCR, disease control rate; DDLPS, dedifferentiated liposarcoma; DOR, 
duration of response; FISH, fluorescence in situ hybridization; NGS, next-gen-
eration sequencing; ORR, overall response rate; OS, overall survival; PFS, 
progression-free survival; QOL, quality of life.
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Adjuvant and Neoadjuvant 
Treatments Chart New Course  
in Advanced RCC
by BRITTANY LOVELY

DESPITE AN ABUNDANCE OF novel and 
established treatment modalities for patients in 
the first-line setting, surgical approaches remain 
the only curative option for patients with advanced 
clear cell renal cell carcinoma (RCC). However, for 
patients with intermediate/high or high-risk of 
recurrence prior to surgery, the 5-year recurrence 
rate is approximately 60%, which represents an 
unmet need for this patient population.1

Investigators have explored several 
avenues to convert patients with unre-
sectable disease to candidates for 
nephrectomy with neoadjuvant regi-
mens and to identify adjuvant treatment 
strategies to maintain disease control.

“It’s worth taking a step back and 
acknowledging that we’ve had tremen-
dous improvement in change in the 
management of advanced kidney cancer 
over the past 10 years,” David A. Braun, MD, 
PhD, said in a recent OncLive Peer Exchange®. 

“We’re at the point where more patients are 
[experiencing] long-term durable survival.” 
Braun added that despite improvements in treat-
ment-free survival there is work to be done to 
address the number of patients who develop 
refractory disease. “That’s going to require care-
ful clinical studies but also translational studies 
and scientific investigation, to understand mech-
anisms of response and resistance and combine 
things in a rational way,” he said.

A panel of kidney cancer experts joined Braun 
to discuss how therapeutic strategies in the 

neoadjuvant and adjuvant settings are affecting 
outcomes and how treatment selection in the first 
line has shifted approaches in the second and 
later lines of therapy.

ADJUVANT TREATMENT STRATEGIES 
Adjuvant treatment options historically included 
treatment with sunitinib (Sutent) for patients 

without evidence of disease. However, 
the toxicity profile of the agent makes it 
an unfavorable option for patients with 
intermediate-risk or high-risk RCC who 
undergo nephrectomy without receiving 
prior systemic treatment.

Adjuvant immunotherapy, specifically 
with pembrolizumab (Keytruda), affords 
patients a tolerable and efficacious 
option according to data from the phase 
3 KEYNOTE-564 trial (NCT03142334).2 

The data supported the approval of pembroli-
zumab for the treatment of patients with 
intermediate/high risk or high risk of disease 
recurrence after nephrectomy, or following 
nephrectomy and resection of metastatic lesions.3

In 30-month follow-up data presented at the 
2022 Genitourinary Cancers Symposium, the 
disease-free survival (DFS) benefit of pembroli-
zumab was sustained vs placebo in this patient 
population. The intention-to-treat population 
included 496 patients in the pembrolizumab arm 
and 498 patients in the placebo arm. At base-
line approximately 86% of patients in both arms 
had had intermediate/high-risk disease and 

David A. Braun, 
MD, PhD
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approximately 11% of patients had sarcomatoid 
features. Further, most tumors were stage T3.2

The median DFS was not reached in either arm 
(HR, 0.63; 95% CI, 0.50-0.80; nominal P < .0001). 
At 2 years, 78.3% of patients in the pembroli-
zumab arm were progression free compared 
with 67.3% in the placebo arm. The benefit was 
observed across key subgroups, including those 
with PD-L1 combined positive score (CPS) of less 
than 1 (HR, 0.68; 95% CI, 0.37-1.24), CPS of at 
least 1 (HR, 0.63; 95% CI, 0.49-0.82), and tumor 
grade 4 (HR, 0.55; 95% CI, 0.37-0.83).

“There was an interesting benefit that we saw 
for the higher-risk populations,” moder-
ator Tian Zhang, MD, MHS, said. 
“[Including] pathologic, T4 disease, or 
any T stage with node-positive disease, 
we saw this high-risk population 
with benefit of the 2-year disease-free 
survival rates.” 

The high-risk group comprised 40 
patients on the pembrolizumab arm and 
36 on the placebo arm. The median DFS 
was 22.4 months with pembrolizumab 
vs 11.4 months with placebo (HR, 0.60; 95% CI, 
0.33-1.10). The 2-year DFS rates were 48.7% vs 
35.4%, respectively.2

“The highest DFS benefit I saw was for [patients 
with] M1 [no evidence of disease]. In this popu-
lation, there might be micrometastatic disease 
or disease we don’t see. In that population, the 
2-year DFS rate was 38% for patients treated 
with placebo and 78% for patients treated with 
pembrolizumab for 1 year. That hazard ratio was 
quite different. It was 0.28 favoring pembroli-
zumab,” Zhang said. In this population, which 
included 29 patients on both arms, the median 
DFS was not reached with pembrolizumab 
vs 11.6 months with placebo (HR, 0.28; 95% 
CI, 0.12-0.66).2

The median DFS was not reached for either those 
with intermediate/high-risk disease who received 
pembrolizumab (n = 422) or those who received 
placebo (n = 433; HR, 0.68; 95% CI, 0.52-0.89). The 
2-year DFS rates were 81.1% vs 72.0%, respectively.2

Individuals with sarcomatoid features had 
a marked improvement in sustained DFS with 
pembrolizumab (n = 52) vs placebo (n = 59). The 
2-year DFS rates were 71.8% vs 52.0%, respec-
tively, with the median DFS not reached with 
pembrolizumab vs 40.5 months with placebo (HR, 
0.54; 95% CI, 0.29-1.00).

Although DFS served as the primary end point 
of the study, Zhang noted that the long-term effi-
cacy of adjuvant pembrolizumab requires longer 
follow-up. “We didn’t see enough overall survival 
[OS] as there weren’t enough deaths on the study 
to warrant further [investigation into] differ-
ences between the 2 populations. More follow-up 
will be necessary to decide whether we’ll see an 
OS benefit and whether truly this early treatment 

with immunotherapy is more effective in the long 
term,” Zhang said.

At the 30-month follow-up the 2-year OS rates 
were 96.1% with pembrolizumab vs 93.8% with 
placebo (HR, 0.52; 95% CI, 0.31-0.86; P = .0048), 
which did not cross the boundary for statisti-
cal significance.2

Progression beyond adjuvant therapy
Principles are in place for addressing disease 
progression following adjuvant therapy. However, 
Braun noted that after pembrolizumab there are 
no clear directions for subsequent therapy. “For 

an individual who’s progressed on adju-
vant pembrolizumab, we don’t have 
the data to know the next best thing 
to do,” he said. “I’ve talked to a lot of 
colleagues, and some are invoking the 
platinum paradigm—platinum sensitiv-
ity, platinum resistance, or platinum 
refractory—depending on when the 
progression occurs. I’m not sure biolog-
ically it has the same linkage between 
immunotherapy and cytotoxic chemo-

therapy, but in the absence of a better paradigm 
that’s a very reasonable approach.”

Braun said to guide post–pembrolizumab treat-
ment decisions he would consider 
several factors including timing of 
progression (during or after conclu-
sion of treatment), type of progression 
(radiographic vs symptomatic), and 
whether the progression is rapid. “It’s 
a very different story for a patient who 
got adjuvant pembrolizumab and then 
has progression 5 years later [vs on 
treatment]. I would factor differently 
in my mind of how I think of them as 
sensitive or resistant to anti–PD-1 based ther-
apy,” Braun said.

If the progression is symptomatic, Braun 
noted that initiating therapy that would maxi-
mize response to an impending visceral crisis 
may guide clinicians toward combination ther-
apies over single-agent therapies. Additionally, 
patient-specific factors may play a role. “How did 
the patient tolerate immunotherapy? How did the 
patient tolerate pembrolizumab? Was it a rela-
tively easy course of treatment? Are there a lot 
of immune-related adverse events [AEs]? Some 
of the [AEs] are substantial. That might help us 
think about how much we push more immuno-
therapy and in what setting,” Braun said.

He suggested treatment modalities for patients 
who progressed during the 1-year treatment 
period vs those who may experience disease 
progression after completion of adjuvant therapy. 
“If a patient had progression on pembrolizumab—
it was in that 1-year period of treatment—I would 
be more inclined to switch to TKI [tyrosine 
kinase inhibitor]-based therapy,” Braun said. 

“For patients who are the opposite—they’ve had 
treatment with pembrolizumab and years later 
they’ve experienced disease recurrence—I’m more 
inclined to treat them similar to how I would treat 
a [treatment-]naïve patient. I’d be more inclined to 
use an up-front immunotherapy- 
based combination.” 

As for the patients who fall somewhere in 
between, Braun said that is where patient-specific 
factors—the timing of progression, the rapidity of 
progression, and the tolerance of prior therapy—
will have the largest role.

Ongoing clinical trials
Several investigations in the adjuvant setting are 
exploring combination and single-agent regimens 
for patients with RCC, including IMmotion010 
(NCT03024996), CheckMate 914 (NCT03138512), 
and RAMPART (NCT03288532). These studies 
are exploring the use of atezolizumab (Tecentriq), 
nivolumab (Opdivo) with or without ipilimumab 
(Yervoy), and durvalumab (Imfinzi) plus tremeli-
mumab, respectively (TABLE4-6).

“Most of us want to see the data and want to 
look at the efficacy, not only progression-free 
survival but also OS, because at the end of the 
day, I think this is very important for this patient 

population,” Mehmet A. Bilen, MD, said 
of the ongoing trials. “We really want 
to cure patients in addition to delaying 
disease recurrence.” 

He noted that toxicity will be another 
important factor to consider as data 
are reported in the adjuvant setting. 
“Toxicity is even more important for 
the adjuvant space because they are not 
having any AEs or symptoms from the 
disease itself, and whatever AE patients 

are going to experience is from the drug. We 
want to make sure that we don’t see any exces-
sive toxicity that’s going to affect our patient. But 
overall, if you want to cure someone, I think this 
is the opportunity. I think for patients with very 
high risk [of recurrence] we may want to choose a 
doublet rather than a single agent.”

NEOADJUVANT TREATMENT STRATEGIES 
Aimed at tumor shrinkage and/or preemp-
tively addressing residual tumor cells following 
nephrectomy, clinical trials assessing the role of 
neoadjuvant treatment strategies are ongoing. 

For example, data from the phase 2 NeoAvAx 
trial (NCT03341845) presented at the 2022 
Genitourinary Cancers Symposium showed that 
neoadjuvant treatment with axitinib (Inlyta) plus 
avelumab (Bavencio) elicited a partial response 
in the primary tumors of 30% of patients with 
advanced high-risk RCC (n = 40).7

“What is interesting about this study, is 
that it is one of the first to [report] data with 
a combination regimen in this setting after a 

Mehmet A.  
Bilen, MD

Tian Zhang,  
MD, MHS



 R C C

Vol. 23 | No. 12 | JUNE 2022   3

disappointment in general efficacy in the TKI 
monotherapy setting. It was very interesting to 
see what these data looked like,” Pedro 
C. Barata, MD, MSc, said.

Investigators evaluated participants 
taking 12 weeks of neoadjuvant axitinib 
at 5 to 10 mg once daily and avelumab 
at 10 mg/kg intravenously once every 
2 weeks. Surgery was conducted at 
least 36 hours following the last dose 
of axitinib. A majority of patients had 
T3a tumors (60%). At baseline the 
mean tumor diameter was 10.3 cm 
(range, 5.6-18.8).

The median tumor downsizing was 20% (range 
+3.8% to –43.5%). Of the 12 patients who achieved 
a partial response, 10 were disease free at the 
time of data cutoff. Secondary end points of DFS 
and OS were not reached at a median follow-up 
of 23.5 months. Recurrence was reported in 13 
patients, and 3 died of disease.

Investigators noted that surgical AEs aligned 
with previously reported findings and no new 
safety signals were reported with the neoadjuvant 
immune checkpoint/VEGFR-TKI combination.

Investigators also are evaluating the use of 
nivolumab in the neoadjuvant and adju-
vant setting vs surgery alone in the 
phase 3 PROSPER trial (NCT03055013). 
Patients enrolled in the experimen-
tal arm prior to a protocol amendment 
received nivolumab administered intra-
venously (IV) over 30 minutes on day 1 
of a 14-day cycle for 2 cycles followed 
by partial or radical nephrectomy 7 to 
28 days after treatment. After surgery 
patients will receive nivolumab on 
day 1 of a 14-day cycle for 6 cycles followed by 
nivolumab on day 1 of a 28-day cycle for 6 cycles 

in the absence of disease progression or unac-
ceptable toxicity.8

The amendment regimen is nivolumab 
IV over 30 minutes on day 1 followed 
by followed by partial or radical 
nephrectomy 7 to 28 days after treat-
ment. Nivolumab is then administered 
nivolumab IV over 30 minutes on day 1 
of a 4-week cycle for up to 9 cycles in the 
absence of disease progression or unac-
ceptable toxicity.8

“Initially it was planned for a longer 
time of neoadjuvant nivolumab, but 

the study had to be amended to be more feasi-
ble,” Barata said. “The end point here is event-free 
survival. This study completed accrual, and now 
we are waiting for events so that we can see what 
happens. But I think these studies will add signif-
icant information to what we saw with adjuvant 
pembrolizumab, in my opinion, and what we’re 
going to see with other checkpoint inhibitors in 
this setting. I think it’s a very important study to 
keep an eye on.”

RESHAPING THE STANDARD OF CARE
Despite only one of the treatment approaches 

discussed in this segment of the Peer 
Exchange being FDA-approved, the 
investigational studies offer prom-
ise of a new treatment landscape for 
patients with RCC. 

“Most of the investigations in the 
neoadjuvant setting are still just that—
they’re investigational. A lot of us in 
our clinics have been using [these 
approaches] for years,” said Moshe C. 
Ornstein, MD, MA. “We’re hoping to 

spare some nephrons and avoid having that patient 
be dialysis dependent after a nephrectomy.”

Ornstein added that the data are helpful in 
terms of providing safety and tolerability data as 
well as efficacy data. “These data tell us that this 
approach is at least safe and that the patients are 
getting to surgery and getting through surgery 
OK. I wouldn’t say necessarily that this is a prac-
tice-changing trial. It must be a case-by-case 
decision. But it comforts those of us who do 
this in practice in an effort to spare some neph-
rons at the time of nephrectomy in the right 
patient in close collaboration with the urolo-
gist. There’s also some efficacy in terms of tumor 
burden shrinkage.”

Ornstein noted that sequencing upon disease 
progression will also depend on patient-specific 
factors. “The overwhelming majority of patients 
don’t have disease progression within 3 months 
of surgery. That’s a real minority. What’s going 
to happen—this gets back to what Dr Braun high-
lighted, in terms of taking a play out of the 
cisplatin-refractory lung cancer/bladder cancer 
space—is that most of these patients will have the 
therapy washed out of their system by the time 
the cancer progresses.” Finally, he noted that adju-
vant pembrolizumab will likely have a prominent 
role as a frontline therapy in the metastatic setting, 
but that neoadjuvant therapy is less likely to have a 
similar affect. ■
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TABLE.  Ongoing Tr ia ls  of  Adjuvant Therapeutic  Strategies in  Advanced Clear  Cel l  RCC 4-6

IMmotion010 (NCT03024996)

Intervention Mechanism of action Primary end point Phase

Atezolizumab PD-L1 inhibitor Investigator-assessed DFS 3

CheckMate 914 (NCT03138512)

Intervention Mechanism of action Primary end point Phase

Nivolumab plus ipilimumab PD-L1/CTLA-4 inhibitor

BICR-assessed DFS 3Nivolumab plus placebo PD-L1 inhibitor

Placebo NA

RAMPART (NCT03288532)

Intervention Mechanism of action Primary end points Phase

Durvalumab plus tremelimumab PD-L1/CTLA-4 inhibitor

DFS durvalumab plus tremelimumab  
vs active monitoring

DFS durvalumab vs active monitoring

OS durvalumab plus tremelimumab vs active 
monitoring (high-risk patients only)

OS durvalumab vs active monitoring  
(high-risk patients only)

3
Durvalumab PD-L1 inhibitor

Active monitoring NA

BICR, blind independent central review; DFS, disease-free survival; NA, not applicable; OS, overall survival; RCC, renal cell carcinoma.

Pedro C. Barata, 
MD, MSc

Moshe C. Ornstein, 
MD, MA



11774594 Sierra Oncology Live Print Ad M3FR
Date:
Client:
Product:
Client Code:
WF Issue #
Releasing as:
Final Size:
Finishing:
Gutter:
Colors:

Producer:
AD:
AE:
QC:
Production:
Digital Artist:

5-25-2022 10:46 AM
SIERRA ONCOLOGY
SIERRA MOMELOTINIB
MRL 22-037
12372749
PDFX1a
7.875 (w) x 10.75 (h) - Inches
None
None
4C

Noble Jackson
--STUDIO EXPRESS--
Jillian Spector
None
Michael Patrissi
John Conforti

Job info

Team

Special Instructions

Helvetica Neue LT Pro (77 Bold Condensed, 
67 Medium Condensed, 47 Light Condensed), 
Helvetica Neue (Condensed Bold, 75 Bold, 56 
Italic, Regular)

Fonts Images

Inks

PREPARED BY

Additional Information

Additional Comments for Sizing

Rename release file to [Sierra Oncology Live 
Print Ad (6/2022)] and email hi-res final PDF/X-1a 
including marks and bleed to:

None

None Cyan,  Magenta,  Yellow,  Black

SIER_A075645_4C.tif (CMYK; 316 ppi; 94.89%; 
89.9MB), Sierra_Logo_Horz_CMYK_M01.eps 
(36.73%; 1.6MB), QR Code755-1805210182 
(70.47%; 41KB)

Scale: 1" = 1"

Bleed
Trim/Flat
Live/Safety

11" w x 14" h  11" w x 14" h
10.75" w x 13.75" h  10.75" w x 13.75" h
10" w x 13" h  10" w x 13" h 

Path: PrePress:SIERRA_ONCOLOGY:SIERRA_MOMELOTINIB:11774594:11774594_Sierra DSA_Sierra Oncology_Live_M3FR.indd

PDFX1A _

Not all options are suffi cient for all patients — which leaves 
them with less  than optimal outcomes.1 New approaches must be pursued 

to manage a fuller range of signs and symptoms in myelofi brosis.

IS MYELOFIBROSIS TREATMENT 
ILL-FITTED TO PATIENT NEEDS?

Reference: 1. Schieber M, Crispino JD, Stein B. Myelofi brosis in 2019:  moving beyond JAK2 inhibition. Blood Cancer J. 2019;9(9):74. doi:10.1038/s41408-019-0236-2
© 2022 Sierra Oncology, Inc. All Rights Reserved. May 2022 MRL 22-037

TO LEARN MORE, VISIT MYELOFIBROSISINSIGHTS.COM

S:10"
S:13"

T:10.75"
T:13.75"

B:11"
B:14"

11774594_Sierra DSA_Sierra Oncology_Live_M3FR.indd   111774594_Sierra DSA_Sierra Oncology_Live_M3FR.indd   1 5/25/22   10:47 AM5/25/22   10:47 AM


	0C1_ONG060222_cover
	0C2_ONG060222_front
	010_ONG060222_markman
	012_ONG060222_medical_world_news
	013_ONG060222_fda_digest
	020_ONG060222_new_drug_spotlight
	022_ONG060222_cover_story
	033_ONG060222_conference_highlights
	048_ONG060222_ctif
	050_ONG060222_clinical_perspectives
	065_ONG060222_oncology_business_management
	068_ONG060222_sap
	070_ONG060222_precision_medicine
	072_ONG060222_tumor_type_update
	073_ONG060222_pathways
	075_ONG060222_peer_exchange

