
F O R  T H E  P R A C T I C I N G  O N C O L O G I S T

VOL. 23 | NO. 24 | DECEMBER 2022Expert Insights Into Oncology Research and Technology

.com
Bringing the Global Oncology Community Together

Melanoma Expert Focuses on 
Finding the Next Best Therapy

UNIVERSITY OF WISCONSIN  
CARBONE CANCER CENTER

Discrete Data Are Key to Realizing  
Electronic Health Records’ Full Potential

By Hamid Emamekhoo, MD

Omid Hamid, MD

Treatment Complexities Continue  
to Mount in GYNECOLOGIC CANCERS   

HPV, PD-L1 Move to the Forefront of  
Biomarkers for HEAD AND NECK CANCERS

 

CONFERENCE HIGHLIGHTS
17th Annual NY Lung Cancers Symposium

Experts Discuss Key Developments in the  
Biomarker-Driven Treatment of NSCLC

Pamela Sung, MD, PhD, Discusses Her  
Appearance on Jeopardy! and  

Hanan Goldberg, MD, MSc, Highlights  
Efforts to Identify Disparities in Shared  

Decision-Making for Prostate Cancer Screening



A treatment designed for your 
cytopenic myelofibrosis patients.1

To learn more,  
visit VONJO.com

Please see Important Safety Information and Brief Summary on the following pages and 
full Prescribing Information at VONJO.com.

Indication
VONJOTM (pacritinib) is indicated for the treatment of adults with intermediate or high-risk primary or secondary (post-polycythemia vera [PPV] or 
post-essential thrombocythemia [PET]) myelofibrosis (MF) with a platelet count below 50 × 109/L.

This indication is approved under accelerated approval based on spleen volume reduction. Continued approval for this indication may be contingent 
upon verification and description of clinical benefit in a confirmatory trial(s).

VONJO is available as 100 mg capsules, for oral use.

Important Safety Information 
CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong CYP3A4 inhibitors or inducers as these medications can significantly alter exposure to 
pacritinib, which may increase the risk of adverse reactions or impair efficacy.

.

VONJO™ is a trademark of CTI BioPharma Corp. ©2022 CTI BioPharma Corp. All rights reserved. US-PAC-2100040 03/2022

Reference: 1. VONJO. Prescribing information. CTI BioPharma Corp.; 2022.



Important Safety Information (cont.)
WARNINGS AND PRECAUTIONS
Hemorrhage: Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated 
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) hemorrhages have 
occurred in VONJO-treated patients with platelet counts <50 x 109/L. Grade ≥3 bleeding 
events (defined as requiring transfusion or invasive intervention) occurred in 15% of patients 
treated with VONJO compared to 7% of patients treated with control arm. Due to hemorrhage, 
VONJO dose reductions, dose interruptions, or permanent discontinuations occurred in 3%, 
3%, and 5% of patients, respectively. Avoid use of VONJO in patients with active bleeding and 
hold VONJO 7 days prior to any planned surgical or invasive procedures.
Assess platelet counts periodically, as clinically indicated. Manage hemorrhage using 
treatment interruption and medical intervention. In the case of severe bleeding, hold VONJO 
until hemorrhage resolves. When the bleeding has resolved, restart treatment at 50% of the 
last given dose. If the bleeding recurs, discontinue treatment with VONJO. In the event of 
life-threatening bleeding, discontinue VONJO.
Diarrhea: VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-treated 
patients was 2 weeks. The incidence of reported diarrhea decreased over time with 41% of 
patients reporting diarrhea in the first 8 weeks of treatment, 15% in Weeks 8-16, and 8% in 
Weeks 16-24. Diarrhea resulted in treatment interruption in 3% of VONJO-treated patients. 
None of the VONJO-treated patients reported diarrhea that resulted in treatment 
discontinuation. Serious diarrhea adverse reactions occurred in 2% of patients treated with 
VONJO compared to none in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea with 
antidiarrheal medications, fluid replacement, and dose modification. Treat diarrhea with 
antidiarrheal medications promptly at the first onset of symptoms. Interrupt or reduce VONJO 
dose in patients with significant diarrhea despite optimal supportive care. In patients with 
Grade 3 or 4 diarrhea, hold VONJO until it resolves to Grade ≤1 or baseline, and restart VONJO 
at the last given dose. Intensify antidiarrheal regimen and provide fluid replacement. For 
recurrent diarrhea, hold VONJO until the diarrhea resolves to Grade ≤1 or baseline, and restart 
VONJO at 50% of the last given dose once the toxicity has resolved. Concomitant antidiarrheal 
treatment is required for patients restarting VONJO.
Thrombocytopenia: VONJO can cause thrombocytopenia. VONJO dosing was reduced due to 
worsening thrombocytopenia in 2% of patients with preexisting moderate to severe 
thrombocytopenia (platelet count <100 x 109/L). VONJO dosing was reduced due to worsening 
thrombocytopenia in 2% of patients with preexisting severe thrombocytopenia (platelet 
count <50 x 109/L). Monitor platelet count prior to VONJO treatment and as clinically indicated 
during treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the last given 
dose once the toxicity has resolved. If toxicity recurs, hold VONJO. Restart VONJO at 50% of  
the last given dose once the toxicity has resolved.
Prolonged QT Interval: VONJO can cause prolongation of the QTc interval. QTc prolongation 
of >500 msec was higher in VONJO-treated patients than in patients in the control arm  
(1.4% vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-treated 
patients than in control arm patients (1.9% vs 1%). Adverse reactions of QTc prolongation were 
reported for 3.8% of VONJO-treated patients and 2% of control arm patients. No cases of 
torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of drugs with 
significant potential for QTc prolongation in combination with VONJO. Correct hypokalemia prior to 
and during VONJO treatment. Manage QTc prolongation using VONJO interruption and electrolyte 
management. In the case of QTc prolongation >500 msec or >60 msec from baseline, hold VONJO. 
If QTc prolongation resolves to ≤480 msec or baseline within 1 week, restart VONJO at the same 
dose. If time to resolution is >1 week, restart VONJO at a reduced dose.
Major Adverse Cardiac Events (MACE): Another Janus associated kinase (JAK) inhibitor has 
increased the risk of MACE, including cardiovascular death, myocardial infarction, and stroke 
(compared to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be informed about the symptoms of 
serious cardiovascular events and the steps to take if they occur.
Thrombosis: Another JAK inhibitor has increased the risk of thrombosis, including deep 
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. Patients with symptoms of thrombosis should be promptly evaluated and 
treated appropriately.
Secondary Malignancies: Another JAK inhibitor has increased the risk of lymphoma and 
other malignancies, excluding non-melanoma skin cancer (NMSC), (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. Patients who are current or past smokers are at additional increased risk. 

Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients with a known malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who are 
current or past smokers.
Risk of Infection: Another JAK inhibitor has increased the risk of serious infections 
(compared to best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients treated with 
VONJO. Delay starting therapy with VONJO until active serious infections have resolved. 
Observe patients receiving VONJO for signs and symptoms of infection and manage promptly. 
Use active surveillance and prophylactic antibiotics according to clinical guidelines.
DRUG INTERACTIONS
Effect of Other Drugs on VONJO: VONJO is predominantly metabolized by CYP3A4. 
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers are contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors or inducers.
Effect of VONJO on Other Drugs: VONJO is an inhibitor of CYP1A2, CYP3A4, P-glycoprotein 
(P-gp), breast cancer resistance protein (BCRP), and organic cation transporter 1 (OCT1) in 
vitro. Concomitant administration of VONJO with these substrates may increase their plasma 
concentrations. Avoid coadministration of VONJO with drugs that are sensitive substrates of 
CYP1A2, CYP3A4, P-gp, BCRP, or OCT1.
ADVERSE REACTIONS
Fatal adverse reactions occurred in 8% of patients receiving VONJO 200 mg twice daily and in 
9% of patients treated with best available therapy (BAT). The fatal adverse reactions among 
patients treated with VONJO 200 mg twice daily included events of disease progression (3%), 
and multiorgan failure, cerebral hemorrhage, meningorrhagia, and acute myeloid leukemia in 
<1% of patients each, respectively. 
Serious adverse reactions occurred in 47% of patients treated with VONJO 200 mg twice daily 
and in 31% of patients treated with BAT. The most frequent serious adverse reactions 
occurring in ≥3% patients receiving VONJO 200 mg twice daily were anemia (8%), 
thrombocytopenia (6%), pneumonia (6%), cardiac failure (4%), disease progression (3%), 
pyrexia (3%), and squamous cell carcinoma of skin (3%). 
Permanent discontinuation due to an adverse reaction occurred in 15% of patients receiving 
VONJO 200 mg twice daily compared to 12% of patients treated with BAT. The most frequent 
reasons for permanent discontinuation in ≥2% of patients receiving VONJO 200 mg twice 
daily included anemia (3%) and thrombocytopenia (2%).
The most common adverse reactions in ≥20% of patients (N=106) were diarrhea, 
thrombocytopenia, nausea, anemia, and peripheral edema.
USE IN SPECIFIC POPULATIONS
Pregnancy: There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal 
outcomes. Advise pregnant women of the potential risk to a fetus. Consider the benefits and 
risks of VONJO for the mother and possible risks to the fetus when prescribing VONJO to a 
pregnant woman.
Lactation: There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not known whether 
VONJO is excreted in human milk. Because of the potential for serious adverse reactions in 
the breastfed child, advise patients that breastfeeding is not recommended during treatment 
with VONJO, and for 2 weeks after the last dose.
Infertility: Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
Pediatric Use: The safety and effectiveness of VONJO in pediatric patients have not been 
established.
Hepatic Impairment: Administration of a single dose of VONJO 400 mg to subjects with 
hepatic impairment resulted in a decrease in the geometric mean area under the 
concentration curve (AUC) of pacritinib by 8.5%, 36%, and 45% in subjects with mild 
[Child-Pugh A], moderate [Child-Pugh B], or severe hepatic impairment [Child-Pugh C], 
respectively, compared to subjects with normal hepatic function. Avoid use of VONJO in 
patients with moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
Renal Impairment: Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in maximal concentration (Cmax) and AUC 
of pacritinib in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use of VONJO in 
patients with eGFR <30 mL/min.
Please see Brief Summary on the following pages  
and full Prescribing Information at VONJO.com.
US-PAC-2100045 02/2022



VONJO™ (pacritinib) capsules, for oral use
Initial U.S. Approval: 2022
BRIEF SUMMARY: Consult the package insert for complete prescribing 
information.
1 INDICATIONS AND USAGE
VONJO™ (pacritinib) is indicated for the treatment of adults with intermediate or 
high-risk primary or secondary (post-polycythemia vera [PPV] or post-essential 
thrombocythemia [PET]) myelofibrosis (MF) with a platelet count below  
50 × 109/L.
This indication is approved under accelerated approval based on spleen 
volume reduction. Continued approval for this indication may be contingent 
upon verification and description of clinical benefit in a confirmatory trial(s).
2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dosage
The recommended dosage of VONJO is 200 mg orally twice daily, with or 
without food. Swallow capsules whole. Do not open, break, or chew capsules.
Patients who are on treatment with other kinase inhibitors before the initiation 
of VONJO must taper or discontinue according to the prescribing information for 
that drug.
4 CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong CYP3A4 
inhibitors or inducers as these medications can significantly alter exposure to 
pacritinib, which may increase the risk of adverse reactions or impair efficacy.
5 WARNINGS AND PRECAUTIONS
5.1 Hemorrhage
Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated 
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) 
hemorrhages have occurred in VONJO-treated patients with platelet counts  
<50 x 109/L. Grade ≥3 bleeding events (defined as requiring transfusion or 
invasive intervention) occurred in 15% of patients treated with VONJO compared 
to 7% of patients treated with control arm. Due to hemorrhage, VONJO dose 
reductions, dose interruptions, or permanent discontinuations occurred in 3%, 
3%, and 5% of patients, respectively.
Avoid use of VONJO in patients with active bleeding and hold VONJO 7 days prior 
to any planned surgical or invasive procedures. Assess platelet counts 
periodically, as clinically indicated. Manage hemorrhage using treatment 
interruption and medical intervention.
5.2 Diarrhea
VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-
treated patients was 2 weeks. The incidence of reported diarrhea decreased 
over time with 41% of patients reporting diarrhea in the first 8 weeks of 
treatment, 15% in Weeks 8-16, and 8% in Weeks 16-24. Diarrhea resulted in 
treatment interruption in 3% of VONJO-treated patients. None of the VONJO-
treated patients reported diarrhea that resulted in treatment discontinuation. 
Serious diarrhea adverse reactions occurred in 2% of patients treated with 
VONJO compared to no such adverse reactions in patients in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea 
with antidiarrheal medications, fluid replacement, and dose modification. Treat 
diarrhea with antidiarrheal medications promptly at the first onset of 
symptoms. Interrupt or reduce VONJO dose in patients with significant diarrhea 
despite optimal supportive care.
5.3 Thrombocytopenia
VONJO can cause worsening thrombocytopenia. VONJO dosing was reduced 
due to worsening thrombocytopenia in 2% of patients with preexisting 
moderate to severe thrombocytopenia (platelet count <100 x 109/L). VONJO 
dosing was reduced due to worsening thrombocytopenia in 2% of patients with 
preexisting severe thrombocytopenia (platelet count <50 x 109/L). Monitor 
platelet count prior to VONJO treatment and as clinically indicated during 
treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the 
last given dose once the toxicity has resolved. If toxicity recurs, hold VONJO. 
Restart VONJO at 50% of the last given dose once the toxicity has resolved.  

5.4 Prolonged QT Interval
VONJO can cause prolongation of the QTc interval. QTc prolongation of >500 msec 
was higher in VONJO-treated patients than in patients in the control arm (1.4% 
vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-
treated patients than in control arm patients (1.9% vs 1%). Adverse reactions of 
QTc prolongation were reported for 3.8% of VONJO-treated patients and 2% of 
control arm patients. No cases of torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of 
drugs with significant potential for QTc prolongation in combination with VONJO. 
Correct hypokalemia prior to and during VONJO treatment. Manage QTc 
prolongation using VONJO interruption and electrolyte management.
5.5 Major Adverse Cardiac Events (MACE)
Another Janus associated kinase (JAK) inhibitor has increased the risk of MACE, 
including cardiovascular death, myocardial infarction, and stroke (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or 
continuing therapy with VONJO, particularly in patients who are current or past 
smokers and patients with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular events and the steps to 
take if they occur.
5.6 Thrombosis
Another JAK inhibitor has increased the risk of thrombosis, including deep 
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared 
to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. Patients with symptoms of 
thrombosis should be promptly evaluated and treated appropriately.
5.7 Secondary Malignancies
Another JAK inhibitor has increased the risk of lymphoma and other 
malignancies, excluding non-melanoma skin cancer (NMSC), (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. Patients who are current or past 
smokers are at additional increased risk. 
Consider the benefits and risks for the individual patient prior to initiating or 
continuing therapy with VONJO, particularly in patients with a known 
malignancy (other than a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past smokers.
5.8 Risk of Infection
Another JAK inhibitor has increased the risk of serious infections (compared to 
best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients 
treated with VONJO. Delay starting therapy with VONJO until active serious 
infections have resolved. Observe patients receiving VONJO for signs and 
symptoms of infection and manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines.
5.9 Interactions With CYP3A4 Inhibitors or Inducers
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers is 
contraindicated. Avoid concomitant use of VONJO with moderate CYP3A4 
inhibitors or inducers. 
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:  
 • Hemorrhage [see Warnings and Precautions (5.1)]
 • Diarrhea [see Warnings and Precautions (5.2)]
 • Thrombocytopenia [see Warnings and Precautions (5.3)]
 • Prolonged QT Interval [see Warnings and Precautions (5.4)]
 • Major Adverse Cardiac Events [see Warnings and Precautions (5.5)]
 • Thrombosis [see Warnings and Precautions (5.6)]
 • Secondary Malignancies [see Warnings and Precautions (5.7)]
 • Risk of Infection [see Warnings and Precautions (5.8)]
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.



6 ADVERSE REACTIONS (cont.)
6.1 Clinical Trials Experience (cont.)
PERSIST-2 Trial
The safety of VONJO was evaluated in the randomized, controlled PERSIST-2 
trial. In PERSIST-2, key eligibility criteria included adults with intermediate or 
high-risk primary or secondary (PPV or PET) MF with splenomegaly and a 
platelet count ≤100 × 109/L. Prior JAK inhibitor therapy was permitted. Patients 
received VONJO at 200 mg twice daily (n=106), 400 mg once daily (n=104), or 
best available therapy ([BAT] n=98). Forty-seven (44%) of the 106 patients 
treated with VONJO 200 mg twice daily had a baseline platelet count of  
<50 x 109/L. The 400 mg once daily dose could not be established to be safe,  
so further information on this arm is not provided.
In PERSIST-2, among the 106 patients treated with VONJO 200 mg twice daily, 
the median baseline hemoglobin was 9.7 g/dL, and the median drug exposure 
was 25 weeks. Fifty-four percent of patients were exposed for 6 months, and 
18% were exposed for approximately 12 months. Accounting for dose 
reductions, the average daily dose (mean relative dose intensity) and median 
daily dose (median relative dose intensity) were 380 mg (95%) and 400 mg 
(100%), respectively, for patients receiving VONJO twice daily. 
The median age of patients who received VONJO 200 mg twice daily was 67 years 
(range: 39 to 85 years), 59% were male, 86% were White, 3% were Asian, 2% were 
Native Hawaiian or Other Pacific Islander, 0% were Black, 9% did not report race, 
and 87% had an Eastern Cooperative Oncology Group performance status of 0 to 1.
Serious adverse reactions occurred in 47% of patients treated with VONJO  
200 mg twice daily and in 31% of patients treated with BAT. The most frequent 
serious adverse reactions occurring in ≥3% patients receiving VONJO 200 mg 
twice daily were anemia (8%), thrombocytopenia (6%), pneumonia (6%), 
cardiac failure (4%), disease progression (3%), pyrexia (3%), and squamous cell 
carcinoma of skin (3%). Fatal adverse reactions occurred in 8% of patients 
receiving VONJO 200 mg twice daily and in 9% of patients treated with BAT. The 
fatal adverse reactions among patients treated with VONJO 200 mg twice daily 
included events of disease progression (3%), and multiorgan failure, cerebral 
hemorrhage, meningorrhagia, and acute myeloid leukemia in <1% of patients 
each, respectively.
Permanent discontinuation due to an adverse reaction occurred in 15% of 
patients receiving VONJO 200 mg twice daily compared to 12% of patients 
treated with BAT. The most frequent reasons for permanent discontinuation in 
≥2% of patients receiving VONJO 200 mg twice daily included anemia (3%) and 
thrombocytopenia (2%).
Drug interruptions due to an adverse reaction occurred in 27% of patients who 
received VONJO 200 mg twice daily compared to 10% of patients treated with BAT. 
The most frequent reasons for drug interruption in ≥2% of patients receiving 
VONJO 200 mg twice daily were anemia (5%), thrombocytopenia (4%), diarrhea 
(3%), nausea (3%), cardiac failure (3%), neutropenia (2%), and pneumonia (2%).
Dosage reductions due to an adverse reaction occurred in 12% of patients who 
received VONJO 200 mg twice daily compared to 7% of patients treated with 
BAT. Adverse reactions requiring dosage reduction in ≥2% of patients who 
received VONJO 200 mg twice daily included thrombocytopenia (2%), 
neutropenia (2%), conjunctival hemorrhage (2%), and epistaxis (2%).
The most common adverse reactions in ≥20% of patients (N=106) were 
diarrhea, thrombocytopenia, nausea, anemia, and peripheral edema.
Table 5 summarizes the common adverse reactions in PERSIST-2 during 
randomized treatment.
Table 5   Adverse Reactions Reported in ≥10% Patients Receiving VONJO (200 mg 

Twice Daily) or BAT During Randomized Treatment in PERSIST-2

Adverse Reactions

VONJO (200 mg Twice Daily)
(N=106)

Best Available Therapy
(N=98)

All Gradesa 
%

Grade ≥3 
%

All Gradesa 
%

Grade ≥3 
%

Diarrhea 48 4 15 0
Thrombocytopenia 34 32 23 18
Nausea 32 1 11 1
Anemia 24 22 15 14
Peripheral edema 20 1 15 0
Vomiting 19 0 5 1
Dizziness 15 1 5 0
Pyrexia 15 1 3 0
Epistaxis 12 5 13 1
Dyspnea 10 0 9 3
Pruritus 10 2 6 0
Upper respiratory tract infection 10 0 6 0
Cough 8 2 10 0

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on VONJO
Strong and Moderate CYP3A4 Inhibitors 
VONJO is predominantly metabolized by CYP3A4. In a clinical drug interaction 
study, a single dose of VONJO 400 mg was administered following treatment 
with clarithromycin, a strong CYP3A4 inhibitor. Clarithromycin was administered 
as 500 mg twice daily for 5 days, which is a submaximal regimen for CYP3A4 
inhibition. Compared to VONJO administered alone, the area under the 
concentration curve (AUC) and maximal concentration (Cmax) of pacritinib 
increased by 80% and 30%, respectively, upon coadministration with 
clarithromycin. The increase in exposure to pacritinib may be even higher when 
tested following a longer treatment with clarithromycin that results in maximal 
CYP3A4 inhibition. The impact of moderate CYP3A4 inhibitors on the 
pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inhibitors is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors.
Strong and Moderate CYP3A4 Inducers 
In a clinical drug interaction study, a single dose of VONJO 400 mg was 
administered following treatment with rifampin, a strong CYP3A4 inducer, at 
600 mg once daily for 10 days. Compared to VONJO administered alone, the AUC 
and Cmax of pacritinib decreased by 87% and 51%, respectively, upon 
coadministration with rifampin. The impact of moderate CYP3A4 inducers on 
the pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inducers is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inducers.
7.2 Effect of VONJO on Other Drugs
CYP1A2 or CYP3A4 Substrates
VONJO is an inhibitor of CYP1A2 and CYP3A4 in vitro. Concomitant administration 
of VONJO with CYP1A2 or CYP3A4 substrates may increase the plasma 
concentrations of these substrates. Avoid coadministration of VONJO with drugs 
that are sensitive substrates of CYP1A2 or CYP3A4. 
P-gp, BCRP, or OCT1 Substrates
VONJO is an inhibitor of P-glycoprotein (P-gp), breast cancer resistance protein 
(BCRP), and organic cation transporter 1 (OCT1) in vitro. Concomitant 
administration of VONJO with P-gp, BCRP, or OCT1 substrates may increase the 
plasma concentrations of these substrates. Avoid coadministration of VONJO 
with drugs that are sensitive substrates of P-gp, BCRP, or OCT1.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or 
fetal outcomes. In animal reproduction studies, administration of pacritinib to 
pregnant mice or rabbits at exposures that were considerably lower than those 
observed at the recommended human dose were associated with maternal 
toxicity and embryonic and fetal loss. Advise pregnant women of the potential 
risk to a fetus. Consider the benefits and risks of VONJO for the mother and 
possible risks to the fetus when prescribing VONJO to a pregnant woman.
The estimated background risk of major birth defects and miscarriage for the 
indicated population(s) is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, the 
estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2%-4% and 15%-20%, respectively.
Data
Animal Data
Pacritinib was administered orally to pregnant mice at doses of 30, 100, or  
250 mg/kg/day from gestation day 6 to gestation day 15. Pacritinib was also 
administered orally to pregnant rabbits at doses of 15, 30, or 60 mg/kg/day from 
gestation day 7 until gestation day 20. In both species, pacritinib was 
associated with maternal toxicity, which resulted in postimplantation loss in 
mice, abortions in rabbits, and reduced fetal body weights in mice and rabbits 
at exposures 0.1 times (mice) and 0.3 times (rabbits) the exposure at the 
recommended human dose (AUC-based). In mice, the high dose was 
associated with an increased incidence of an external malformation (cleft 
palate) in the presence of maternal toxicity.

a Grade by CTCAE Version 4.03.



8 USE IN SPECIFIC POPULATIONS (cont.)
8.1 Pregnancy (cont.)
In a pre- and post-natal development study in mice, pregnant animals were 
dosed with pacritinib from implantation through lactation at 30, 100, or  
250 mg/kg/day. Maternal toxicity was noted at 250 mg/kg and associated  
with increased gestation length and dystocia, lowered mean birth weights  
and neonatal survival, and transiently delayed startle response, learning, and 
memory development at weaning.
8.2 Lactation
Risk Summary
There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not 
known whether VONJO is excreted in human milk. Because of the potential for 
serious adverse reactions in the breastfed child, advise patients that 
breastfeeding is not recommended during treatment with VONJO, and for  
2 weeks after the last dose.
8.3 Females and Males of Reproductive Potential
Infertility
Males
Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
8.5 Geriatric Use
Clinical studies of VONJO did not include sufficient numbers of subjects aged 65 
and over to determine whether they respond differently from younger subjects.   
8.6 Hepatic Impairment
Administration of a single dose of VONJO 400 mg to subjects with hepatic 
impairment resulted in a decrease in the geometric mean AUC of pacritinib by 
8.5%, 36%, and 45% in subjects with mild [Child-Pugh A], moderate [Child-Pugh 
B], or severe hepatic impairment [Child-Pugh C], respectively, compared to 
subjects with normal hepatic function. Avoid use of VONJO in patients with 
moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
8.7 Renal Impairment
Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in Cmax and AUC of pacritinib 
in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use 
of VONJO in patients with eGFR <30 mL/min.
17 PATIENT COUNSELING INFORMATION
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by  ANDREW D. SMITH

Although dramatic progress in the treatment of patients with advanced melanoma has been made over the 
past decade, Omid Hamid, MD, says there is much more to learn about putting new and emerging novel 
therapies into action in clinical practice.
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Opening Doors With Melanoma
DURING THE PAST DECADE, there have 
been many milestones that have advanced 
the care of patients with cancer, but the 
achievements in melanoma therapy are in 
a class of their own. 

Until 2011, therapy for metastatic mela-
noma was limited to dacarbazine and 
high-dose IL-2, neither of which demon-
strated an improvement in median overall 
survival. Then, within 5 months, the FDA 
approved 2 new therapies that not only 
improved survival but also set the pace 
for a decade of discovery: ipilimumab 
(Yervoy), the first immune checkpoint 
inhibitor (ICI), and vemurafenib (Zelboraf), 
the first BRAF inhibitor.1,2

Since those approvals, the toolkit for 
treating patients with melanoma has 
become stocked with ICIs and targeted 
therapies. Such therapeutic advancements 
have contributed to an annual decline 
in melanoma mortality of about 4% from 
2015 to 2019.3 Moreover, the ICIs and tyro-
sine kinases that debuted in melanoma have become part of the treatment landscape for many 
other malignancies.

Many investigators have contributed to this success by unraveling the biological and molec-
ular underpinnings of melanoma and then testing novel strategies in well-designed clinical 
trials. Our cover story in this issue of OncologyLive® shines a spotlight on Omid Hamid, MD, 
who has played a key role in most of these breakthroughs in early-phase studies and in pivotal 
clinical trials.

Hamid’s attitude toward scientific discovery is part of what drives his success as a clinical 
investigator. He’s always looking around corners—looking for another novel approach to evalu-
ate. “You need to be able to look for the next thing to test, the next thing that offers a real shot at 
improved outcomes,” Hamid said in an interview.

On a broader scale, Hamid’s spirited embrace of the challenges of oncologic discovery embod-
ies the mind-set that has propelled the field forward. It is important to stand back at times and 
reflect on how far cancer care has come in the past 2 decades, not only to take stock of the prog-
ress but also to recognize the positive impact that scientific achievements can have.

That’s more important now than it ever has been. We live during a time when public trust in 
scientists, including medical scientists, has eroded in the United States even after the stunning 
achievements that were part of the nation’s response to the COVID-19 pandemic.4 

Our editorial team always has believed that it is vital to recognize the contributions that 
oncology leaders have made to cancer care. Indeed, that was the impetus behind the creation of 
the Giants of Cancer Care® awards program that OncLive® launched in 2013.

As we look forward to another year of oncology research, we’re happy to end this one on a 
positive note. Celebrating the accomplishments of a journey do not minimize the challenges that 
lie ahead. Although there are many barriers to quality care that must be confronted in 2023, we 
can draw strength and satisfaction from what has been accomplished thus far.

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

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

TUKYSA extended overall survival*1

In combination with trastuzumab + capecitabine

TUKYSAhcp.com

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

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

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

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

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

Drug Interactions
•  Strong CYP3A/Moderate CYP2C8 Inducers: Concomitant 

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

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

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

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

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

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

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

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

Please see Brief Summary of Prescribing Information 
on adjacent pages.

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

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

PFS
reduction in the risk of disease 
progression or death1

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

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

PRIMARY ENDPOINT*

PFS AT 12 MONTHS
EXPLORATORY ANALYSIS*†

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

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

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

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

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

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

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

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

RAISING THE STANDARD 
FOR SURVIVAL 

MONTH
IMPROVEMENT
IN MEDIAN OS

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

TUKYSA extended overall survival*1

In combination with trastuzumab + capecitabine

TUKYSAhcp.com

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

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

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

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

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

Drug Interactions
•  Strong CYP3A/Moderate CYP2C8 Inducers: Concomitant 

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

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

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

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

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

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

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

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

Please see Brief Summary of Prescribing Information 
on adjacent pages.

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

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

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

PRIMARY ENDPOINT*

PFS AT 12 MONTHS
EXPLORATORY ANALYSIS*†

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

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

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

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

DOSAGE AND ADMINISTRATION 

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

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

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

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

Table 1: Recommended TUKYSA Dose Reductions for Adverse Reactions

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

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

Table 2: Recommended TUKYSA Dosage Modifications for Adverse Reactions

Severity TUKYSA Dosage Modification
Diarrhea1

Grade 3 without anti-diarrheal 
treatment

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

Grade 3 with anti-diarrheal  
treatment

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

Grade 4 Permanently discontinue TUKYSA.
Hepatotoxicity1,2

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

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

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

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

Permanently discontinue TUKYSA.

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

Permanently discontinue TUKYSA.

Other adverse reactions1

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

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

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

aminotransferase

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

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

CONTRAINDICATIONS 
None. 

WARNINGS AND PRECAUTIONS

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

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

ADVERSE REACTIONS

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

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

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

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

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

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

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

Placebo + Trastuzumab + 
Capecitabine (N = 197)

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

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

Skin and subcutaneous tissue disorders
Palmar-plantar 
erythrodysesthesia 
syndrome

63 13 0 53 9 0

Rash2 20 0.7 0 15 0.5 0
Hepatobiliary disorders

Hepatotoxicity3 42 9 0.2 24 3.6 0
Metabolism and nutrition disorders

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

Placebo + Trastuzumab + 
Capecitabine (N = 197)

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

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

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

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

Nervous System Disorders
Peripheral 
neuropathy6 13 0.5 0 7 1 0

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

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

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

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

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

motor neuropathy, and peripheral sensorimotor neuropathy

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

TUKYSA + Trastuzumab 
+ Capecitabine1

Placebo + Trastuzumab  
+ Capecitabine1

All Grades
%

Grades ≥3
%

All Grades
%

Grades ≥3
%

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

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

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

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

DRUG INTERACTIONS

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

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

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

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

P-glycoprotein (P-gp) Substrates: Concomitant use of TUKYSA with a P-gp substrate 
increased the plasma concentrations of P-gp substrate, which may increase the toxicity 
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information. Based on findings in animals and its mechanism of action, TUKYSA can 
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“OS is a critically relevant end point in  
randomized oncology clinical trials, but its  

interpretation is often not as straightforward 
as some may wish to acknowledge.”
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Point in Randomized Trials
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ONCOLOGY CLINICAL AND RESEARCH 
communities and the FDA have increasingly 
recognized that progression-free survival 
(PFS) may have a critical role serving as 
a primary end point in randomized trials 

designed for regulatory approval. However, this helpful devel-
opment has not prevented some academics from continuing to 
suggest that using disease progression is considered a poor 
surrogate and that overall survival (OS) is objectively more 
meaningful than PFS.

A recent example of the rigidity of this line of thought is a 
recent manuscript published as a research letter.1 In an exam-
ination of the price of oncology products in the United States, 
the authors suggest that a demonstrated improvement in OS 
in a randomized trial for regulatory approval indicated supe-
rior efficacy compared with evidence of superior PFS in the 
approval process.

There can be no legitimate debate regarding the relevance of 
data generated from randomized trials in the development of 
beneficial oncologic therapeutics. Commonly used primary end 
points in these studies include both OS and PFS. Although the 
importance of OS to patients and their families is understand-
able, demonstrating a statistically significant improvement in 
this metric is often difficult due to the availability of multiple 
therapeutic options in an increasing number of clinical settings 
after an individual has progressed or failed to respond to the 
assigned approach in a randomized trial.2

The disassociation in the direct relationship between PFS and 
OS because of the evolution in patient care was highlighted in 
a provocative report examining this issue in metastatic mela-
noma.3 When a new generation of highly effective targeted 
therapeutics was introduced into clinical trials, there was a 
not-surprising correlation between these 2 survival metrics. 

Patients progressing on the “control study arm” and being 
unable to subsequently receive the experimental agent or 
agents experienced both shorter PFS and reduced OS compared 
with individuals randomly assigned to receive treatment on 
the investigative study arm.3 However, once cross-over was 
permitted, the earlier reported correlation between PFS and OS 
(correlation coefficient, 0.96) in the absence of study cross-over 
was substantially reduced (OS correlation, 0.55). 

Of note, individuals randomly assigned to the experimen-
tal and control arms benefited from having received the 
novel agents and experienced improved OS from either the 
administration of the investigative agent from the start or 
after initial progression or failure to respond to treatment in 
the control arm.3 

An older, yet critical example of the disassociation between 
PFS and OS is provided by the randomized trial, which 
compared the investigative treatment imatinib (Gleevec) with 
standard-of-care interferon-alfa (IFN-α) plus low-dose cytara-
bine as first-line therapy for chronic myeloid leukemia.4 This 
landmark study demonstrated a statically significant improve-
ment in time to disease progression at 12 months, with 96.6% 
of patients who received imatinib having no progression vs 
79.9% in control group (P < .001). No difference in OS was 
observed between the experimental and standard-of-care 
regimens (P = .23).4

This failure to document an OS benefit was surely because of 
the study’s ethically mandatory cross-over design, with 

90% of patients randomly assigned to IFN-α plus 
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cytarabine receiving imatinib within 9 months of initiating study treatment.5

However, based on the metrics used in the manuscript highlighted at 
this beginning of this commentary, the failure of imatinib to demonstrate 
improved OS compared with the control regimen should suggest this strat-
egy not be considered to provide a high level of efficacy.6 This would be an 
absurd conclusion. 

A more recent example of the complexity of evaluating the influence of 
multiple therapeutic options on OS outcomes among individuals who have 
completed, failed to respond, or progressed following an initial response 
to therapy on a randomized trial is the provocative data from trials eval-
uating single-agent PARP inhibitors as later-line therapy for epithelial 
ovarian cancer.7 The safety and substantial clinical benefit of this class of 
agents in ovarian cancer when employed earlier in course of disease, partic-
ularly in the presence of homologous recombination deficiency, has been 
well documented.7

However, limited data from several phase 3 studies have revealed possible 
inferior OS for individuals randomly assigned to PARP inhibitors compared 
with cytotoxic chemotherapy.7 Once an individual has exited a clinical trial, 
posttreatment options are appropriately optimized, and clinically benefi-
cial options, such as alternative agents, radiation therapy, or surgery may be 
employed. As a result, one can only speculate as to the reasons for this quite 
unexpected and disconcerting observation related to OS.

Is it possible that despite the reasonable suggestion that the cancers of 
patients in these later-line chemotherapy trials are “relatively chemoresis-
tant,” individuals randomly assigned to receive a PARP inhibitor may have 
been less likely to receive additional chemotherapy after leaving the trial 
compared with patients treated on the chemotherapy arms? Further, is it 
possible that although generally well tolerated, the adverse effects of PARP 
inhibitors (eg, low-grade nausea, fatigue, anemia, etc) experienced at this 
point in a patient’s illness may have been more likely to result in a decision 
to discontinue further treatment compared with those randomly assigned 
to cytotoxic therapy? Finally, is it possible that failure to receive a drug, for 
example, carboplatin, in a patient with even a modest degree of persistent 
chemosensitivity within the tumor may have led to a shorter OS?8 

This discussion is pure speculation but highlights a plausible explanation 
for the observation of reduced survival. And yes, OS is a critically relevant 
end point in randomized oncology clinical trials, but its interpretation is 
often not as straightforward as some may wish to acknowledge. ■
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UP NEXT

AFTER HOURS ® 
Oncologist Competes on Long-Loved Jeopardy! 
Pamela Sung, MD, PhD, has been watching Jeopardy! since she was a child, and she fi-
nally got the chance to compete, finishing second on her episode, which aired in 2021. 
Sung took the test every year and auditioned twice in person before making it onto the 
show, which was hosted by Ken Jennings and, due to the COVID-19 pandemic, did not 
have a live studio audience. Sung notes that she homed in on her geography knowledge 
prior to the show and her friend, who competed in the Jeopardy! college tournament, 
helped her prepare with practice games prior to her appearance. 

 TO WATCH,  VISIT   bit. ly/3exK5Js.

MEDICAL WORLD NEWS BEHIND THE SCIENCE ™ 
Pharmacists Seek to Combat Financial Toxicity in Cancer Care
Several pharmacists joined a special episode of Medical World News Behind the 
Science™ to discuss an increasingly talked-about adverse effect of cancer treatment: 
financial toxicity. This term, used to describe the broad base of issues patients can face 
with affording out-of-pocket medical care expenses, influences treatment adherence 
and outcomes. Amelia Persico, PharmD, MBA, BCACP, notes that specialty pharmacy 
liaisons who work with clinics and patients can help identify co-pay assistance pro-
grams, grants, or charitable funds to help combat this, and that talking with patients 
about concerns is key.

 TO WATCH,  VISIT   bit. ly/3T1tdK8.

MEDICAL WORLD NEWS DEEP DIVE ™

Investigators Identify Disparities in Shared Decision-Making 
for Prostate Cancer Screening
Hanan Goldberg, MD, MSc, joins Medical World News Deep Dive™ to discuss insights 
gathered from a recent analysis that showed socioeconomic and racial disparities in 
the rates of shared decision-making in prostate cancer screening regarding discussions 
of prostate-specific antigen (PSA) testing. Using the 2018 National Health Interview 
Survey database of 118,859 men, investigators determined that only one-third dis-
cussed the advantages of testing (37.3%). The study showed that older men, minorities, 
and homosexual men were less likely to have discussions of the advantages of PSA 
testing, even though they were more likely to undergo testing.

 TO WATCH,  VISIT   bit. ly/3gqXyUy. ©
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FDA Digest

Mirvetuximab Soravtansine Moves Ahead for FRα+ Platinum-Resistant Ovarian Cancer

The FDA has granted accelerated approval to mirvetuximab  
soravtansine-gynx (Elahere) for the treatment of adult patients with folate 
receptor α (FRα)–positive, platinum-resistant epithelial ovarian, fallopian 
tube, or primary peritoneal cancer who have received 1 to 3 prior systemic 
treatment regimens.

The decision was supported by findings from the phase 3 SORAYA 
trial (NCT04296890), in which mirvetuximab soravtansine elicited a 
confirmed investigator-assessed objective response rate of 31.7% (95% 
CI, 22.9%-41.6%) among 104 evaluable patients; this included a complete 
response rate of 4.8% and a partial response rate of 26.9%. Moreover, 

the median duration of response was 6.9 months (95% CI, 5.6-9.7) per 
investigator assessment.

The regulatory agency also gave the green light to the VENTANA FOLR1 
(FOLR-2.1) RxDx Assay for use as a companion diagnostic device to iden-
tify patients who are eligible to receive the agent. Testing can be done on 
fresh or archived tissue. Newly diagnosed patients can be tested at diag-
nosis to determine whether this agent will be an option for them at the 
time of progression to platinum resistance.

 TO READ MORE,  V ISIT   bit. ly/3ViCIFs and bit. ly/3Xjpham

New Dosing Option Is Available for Rylaze in Patients With ALL/LBL

Under the FDA Real-Time Oncology Review program, the agency has 
approved a supplemental biologics license application to add a Monday/
Wednesday/Friday intramuscular dosing schedule for asparaginase erwinia 
chrysanthemi (recombinant)-rywn (Rylaze) for adult and pediatric patients 
1 month or older with acute lymphoblastic leukemia (ALL) and lympho-
blastic lymphoma (LBL) who have developed hypersensitivity to Escherichia 
coli–derived asparaginase.

The new dosing option is supported by findings from the intramuscular 
administration portion of the phase 2/3 JZP458-201 trial (NCT04145531), 
which included 225 patients with a median age of 10 years (range, 1-25). 

Data demonstrated that a dosing regimen of 25 mg/m2 given 
intramuscularly on Monday morning and Wednesday morning and 
50 mg/m2 given on Friday afternoon resulted in a positive benefit-to-
risk profile, with 90% or more of the patients achieving nadir serum 
asparaginase activity of at least 0.1 U/mL by simulation.

Data from this trial also served as the basis for the initial approval 
of the drug. In June 2021, the approved dosing schedule was 
25 mg/m2 intramuscular injection every 48 hours.

 TO READ MORE,  V ISIT   bit. ly/36Phyld.

Tremelimumab/Durvalumab/Chemotherapy Combo Is Approved for Metastatic NSCLC

The FDA has approved tremelimumab-actl (Imjudo) plus durvalumab 
(Imfinzi) and platinum-based chemotherapy for adult patients with meta-
static non–small cell lung cancer without sensitizing EGFR mutation or ALK 
aberrations. The regulatory decision was supported by findings from the 
pivotal phase 3 POSEIDON trial (NCT03164616). The primary end point 
of the study of progression-free survival (PFS) comparing durvalumab 
plus chemotherapy (n = 338) vs chemotherapy alone (n = 337) was met 
(5.5 months vs 4.8 months; HR, 0.74; 95% CI, 0.62-0.89; P = .0009). 
The 12-month PFS rates were 13.1% and 24.4%, respectively. Median 
overall survival (OS) between the 2 groups was 13.3 vs 11.7 months, 

respectively, and was not statistically significant (HR, 0.86; 95% CI, 0.72-
1.02; P = .0758).

This allowed for the comparison of tremelimumab/durvalumab/chemo-
therapy (n = 338) vs chemotherapy alone, which showed a statistically 
significant improvement in PFS (6.2 months vs 4.8 months; HR, 0.72; 95% 
CI, 0.60-0.86; P = .0003). The 12-month PFS rates were 26.6% and 13.1%, 
respectively. The median OS was 14.0 months and 11.7 months, respec-
tively (HR, 0.77; 95% CI, 0.65-0.92; P = .0030). 

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

Brentuximab Vedotin Gets Go-ahead for Pediatric Patients With Previously Untreated, High-risk Hodgkin Lymphoma

The FDA has approved brentuximab vedotin (Adcetris) in combination 
with doxorubicin, vincristine, etoposide, prednisone, and cyclophospha-
mide (AVE-PC) for pediatric patients aged 2 years and older with previously 
untreated, high-risk classical Hodgkin lymphoma.

The decision is supported by findings from the phase 3 AHOD1331 trial 
(NCT02166463), in which the addition of the antibody-drug conjugate  
to AVE-PC significantly improved event-free survival (EFS) over standard-
of-care treatment with ABVE-PC alone. At a median follow-up of 
42.1 months, the 3-year EFS rate was 92.1% (95% CI, 88.4%-94.7%) in 
the brentuximab vedotin arm (n = 298) vs 82.5% (95% CI, 77.4%-86.5%) 

in the control arm (n = 289), reducing the risk of disease progression 
or relapse, second cancer, or death by 59% (HR, 0.41; 95% CI, 0.25-
0.67; P < .001). 

Additionally, at 3 years, the overall survival rate was 99.3% (95% CI, 
97.3%-99.8%) in the brentuximab vedotin arm vs 98.5% (95% CI, 96.0%-
99.4%) in the standard-of-care arm. Investigators also noted that the 
cumulative incidence of relapse was lower with brentuximab vedotin (7.5%) 
compared with AVE-PC (17.1%).

 TO READ MORE,  V ISIT   bit. ly/3Gx703p.
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SELPERCATINIB  (RETEVMO)

Selpercatinib Approval in RET Fusion+ Solid Tumors  
Expands Tumor-Agnostic Feasibility

by COURTNEY FLAHERTY

RECENT FDA APPROVALS FOR the RET kinase inhibitor selpercatinib 
(Retevmo) in RET fusion–positive non–small cell lung cancer (NSCLC) and for 
those with solid tumors bolster efforts to expand the use of tumor-agnostic drugs 
in early-stage treatment, according to Alexander Drilon, MD. 

On September 21, 2022, the FDA granted regular approval to selpercatinib for 
adult patients with RET fusion–positive, locally advanced or metastatic NSCLC.1 

Selpercatinib was also granted accelerated approval for adult patients who have 
locally advanced or metastatic RET fusion–positive solid tumors who have either 
received or progressed on previous systemic treatment, or for whom there are no 
appropriate treatment alternatives.2

Findings from the phase 1/2 LIBRETTO-001 trial (NCT03157128) 
supported these approvals, showing an overall response rate (ORR) of 
44% in 41 efficacy-evaluable patients (95% CI, 28%-60%). This included 
a 4.9% complete response (CR) rate and a 39% partial response rate. 
The median duration of response (DOR) was 24.5 months (95% CI, 
9.2-not estimable).1,2

 “[Selpercatinib] is the fifth biomarker [to be] granted a tumor-agnostic 
indication by the FDA,” Drilon said. “Now that we’re seeing a regulatory 
agency [approve] this strategy of treating patients based on a partic-
ular driver oncogene or genomic signature immunotherapy predictive signature 
regardless of [solid tumor] type, [others may follow suit.]” 

In an interview with OncologyLive®, Drilon discussed key efficacy and safety 
data for selpercatinib from LIBRETTO-001, the effect of its approval on the current 
treatment landscape for RET fusion–positive advanced solid tumors, and ongoing 
research focused on expanding the reach of tumor-agnostic drugs in the adjuvant 
and/or neoadjuvant setting. Drilon is chief of the Early Drug Development Service 
at Memorial Sloan Kettering Cancer Center, in New York, New York. 

Q What is the advantage of selpercatinib compared with previous 
RET kinase inhibitors in treating patients with RET fusion–

positive solid tumors?
Prior RET inhibitors [were mainly] multikinase inhibitors [such as] cabozantinib 
[Cabometyx], vandetanib [Caprelsa], and lenvatinib [Lenvima]. Those drugs inhib-
ited RET to some degree, but also [displayed] off-target inhibition of non-RET 
kinases [such as] VEGFR2, EGFR, and c-kit, which has been associated with 
[adverse effects (AEs)]. The advantage with selpercatinib and its cousin drug pral-
setinib [Gavreto] is that both agents were designed to be much more selective, 
[allowing patients to] avoid [those AEs].

Q
What were the key efficacy data from LIBRETTO-001?
The ORR in the 41 patients who were treated was 44%, and [4.9%] had 

CRs. Most [patients] benefited from [selpercatinib] with [an approximate] 7% rate 
of primary progression [according to] independent review. Durability was [also] 
good; the longest ongoing response is approaching 4 years. The median DOR was 
24.5 months and median PFS was 13.2 months. Overall survival [OS] had not 
been reached [at the time of follow-up]. 

As a point of reference, the tumor-agnostic data published for pralsetinib had a 
[slightly] higher ORR of 57%. [However,] the durability was numerically lower, with 
a median DOR of 12 months, [median] PFS of 7 months, and a [median] OS that 
reached 14 months. 

Q
Is there anything important to note about these results?
The tumor-agnostic data set from LIBRETTO-001 [is from] a population 

with a median age of 53 [years]. It’s important to [note] that this data set did not 
include lung cancers or thyroid cancers with RET alterations, because those popu-
lations already had prior approvals for RET fusion–positive thyroid or RET-mutant 
thyroid cancers. 

The tumor [types] included in the regulatory data set represented a mix of 
different cancer types. The most common were gastrointestinal [GI] cancers, 
such as pancreatic cancer and colorectal cancer. [Most] of these patients were 
pretreated with a median of 2 prior lines of therapy. Most of that was chemo-
therapy, but several [patients also] received older kinase inhibitors. 

Q
What is notable about the safety profile  
of selpercatinib? 

[Although] selpercatinib and pralsetinib are both selective RET inhibitors, 
there is a difference in their [AE] profiles. [Selpercatinib is associated 
with some] common drug-related [AEs such as] dry mouth, fatigue, GI 
symptoms, [aspartate aminotransferase] AST or [alanine aminotrans-
ferase] ALT elevation. Edema has also been noted. Some of these [AEs, 
such as] GI symptoms, transaminitis, and fatigue, are also seen with 
pralsetinib. However, pralsetinib also inhibits JAK, [which can cause] 

neutropenia and anemia to be more common. 
[Additionally,] hypersensitivity is a rare AE [associated] with selpercatinib that 

[could also] occur with any other tyrosine kinase inhibitor [TKI]. We often see this 
pattern in [patients who] may have [received] immunotherapy in the past [before 
switching to] the TKI. [There is] a higher frequency of [AEs] with a TKI, including 
hypersensitivity, but these would not deter me from using either drug in any 
patient. In comparison to the older drugs that we had, these newer agents are 
much more tolerable, long term. I have some patients who have been on selperca-
tinib for several years now and are still ongoing. [Their] scans look great, and they 
continue to feel [good].

Q
How might the approval of selpercatinib affect the current 
treatment landscape for patients with advanced solid tumors? 

It’s hard to comment on [the effect of this approval for] every single histology 
given that it’s a tumor-agnostic approval, but outcomes [with selpercatinib] were 
reasonable [across solid tumors], even in the nonlung and nonthyroid tumors. 
For example, the ORR in pancreatic cancer alone is [approximately] 55%, [and 
the ORR] in salivary cancer is 50%. [Therefore,] it’s reasonable to use this agent 
or another selective RET TKI early in the disease course, even prior to exploring 
chemotherapy [if feasible].

For lung cancers and other oncogene cancers, the preference is to use 
targeted therapy up front, [because we want to use] our best agent as first-
line therapy in patients who are treatment naïve with advanced or metastatic 
disease. You can make that argument for other cancers as well, [although] you’d 
have to consider what [agents are] approved for those cancers. [Ultimately], 
we hope that the FDA approval of selpercatinib extends to many other cancers 
where neoadjuvant or adjuvant therapy might be of use, such as the early stage, 
nonmetastatic front. ■

R E F E R E N C E S

1. FDA approves selpercatinib for locally advanced or metastatic RET fusion-positive non-small cell lung cancer. 

FDA. September 21, 2022. Accessed November 21, 2022. bit.ly/3DFyvq0

2. FDA approves selpercatinib for locally advanced or metastatic RET fusion-positive solid tumors. FDA. Septem-

ber 21, 2022. Accessed November 21, 2022. bit.ly/3f8Wzr7

Alexander  
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BASELINE PATIENT CHARACTERISTICS

Median age (years, range)

SELPERCATINIB
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Lines of prior systemic therapy 

9%

60%

31%

■ 0 ■ 1-2 ■ ≥ 3

2
(0-9)

Median number of prior therapies (range)

Types of prior therapy 
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Interventions 

Radiotherapy: 38%
Surgery: 60%

R E F E R E N C E S 
1. Retevmo. Prescribing information. Eli Lilly and Company; 2022. Accessed November 22, 2022. 

bit.ly/3SN2Wym
2. Subbiah V, Wolf J, Konda B, et al. Tumor agnostic efficacy of selpercatinib in patients with RET 

fusion+ solid tumors: a global, multicenter, registrational trial update (LIBRETTO-001). J Clin 
Oncol. 2022;40(suppl 16):3094. doi:10.1200/JCO.2022.40.16_suppl.3094

FDA approval—September 21, 2022
The FDA has granted approval to selpercatinib (Retevmo) for the treatment of 
patients with locally advanced or metastatic RET fusion–positive solid tumors 
with disease progression on or following prior systemic treatment or for whom 
no satisfactory alternative treatments are available.

Mechanism of action 
• Selpercatinib is a kinase inhibitor 

that has demonstrated ability to 
inhibit wild-type RET and multiple 
mutated RET isoforms.

How supplied 
• 40-mg or 80-mg capsules

Dose 
• Patients with a body weight less  

than 50 kg receive 120 mg orally 
twice daily.

• Patients with a body weight 50 kg 
or greater receive 160 mg orally 
twice daily.

Company: Eli Lilly and Company

PIVOTAL CLINICAL TRIAL
LIBRETTO-001 (NCT03157128) was a multicenter, open-label phase 1/2 trial that evaluated 
the efficacy of selpercatinib in patients with RET fusion–positive solid tumors other than  
non–small cell lung cancer or thyroid cancer.

WARNINGS AND PRECAUTIONS

• Hepatotoxicity
• Interstitial lung disease
• Hypertension
• QT interval prolongation
• Hemorrhagic events

• Hypersensitivity
• Tumor lysis syndrome
• Risk of impaired wound healing
• Hypothyroidism
• Embryo-fetal toxicity

SAFET Y OBSERVATIONS IN LIBRETTO-001

Adverse event Selpercatinib (n = 796)

Serious 44%

Fatal 3%

EFFICACY IN LIBRETTO-001
Overall population

Outcome Selpercatinib (n = 41)

ORR (95% CI) 44% (28%-60%)

CR 4.9%

PR 39%

Median DOR, months (95% CI) 24.5 (9.2-NE)

Response ≥ 6 months 67%

Results by tumor type

Tumor type Patients ORR (95% CI)a DOR range (months)

Pancreatic adenocarcinoma n = 11 55% (23%-83%) 2.5-38.3+

Colorectal n = 10 20% (2.5%-56%) 5.6-13.3

Salivary n = 4 50% (7%-93%) 5.7-28.8+

Unknown primary n = 3 33% (0.8%-91%) 9.2

Breast n = 2 1 PR, 1 CR 2.3-17.3

Sarcoma (soft tissue) n = 2 1 PR, 1 SD 14.9+

Xanthogranuloma n = 2 NE, NE NA

Carcinoid (bronchial) n = 1 PR 24.1+

Carcinoma of the skin n = 1 NE NA

Cholangiocarcinoma n = 1 PR 5.6+

Ovarian n = 1 PR 14.5+

Pulmonary carcinosarcoma n = 1 NE NA

Rectal neuroendocrine n = 1 NE NA

Small intestine n = 1 CR 24.5

CR, complete response; DOR, duration of response; NA, not applicable; NE, not evaluable; ORR, overall response rate;  
PR, partial response; SD, stable disease.

aBest ORR is presented for tumor types with at least 2 patients.



The ROCKstar study was an open-label phase 2 study comparing REZUROCK 200 mg once daily (n=66) with REZUROCK 200 mg  
twice daily (n=66) in patients with cGVHD aged ≥12 years who received 2 to 5 prior lines of systemic therapy.5

•  Once-daily oral medication that targets both inflammation and fibrosis  
through selective ROCK2 inhibition1-3

•  There was no death or new systemic therapy initiation in 62%  
(95% CI, 46-74) of respondersd (n=49) ≥1 year since response1

•  Clinically meaningful improvements in QOL were reported by 52% of patientse   
(≥7-point reduction in LSSf summary score), based on an exploratory analysis  
of LSS data1

•  CS and CNI dose reductions were experienced by 64% (n=42) and 42% (n=10)  
of patients, respectively5,6,b

•  Well-established safety profile across 2 clinical studies1

© 2022 Kadmon Pharmaceuticals, LLC.  All Rights Reserved.
MAT-US-2205206-v2.0-10/2022

References: 1. REZUROCK. Package insert. Kadmon Pharmaceuticals, LLC; 2022. 2. Zanin-Zhorov A, Weiss JM, Nyuydzefe MS, et al. Selective oral ROCK2 inhibitor down-regulates IL-21 and IL-17 secretion in human T cells via STAT3-
dependent mechanism. Proc Natl Acad Sci USA. 2014;111(47):16814-16819. doi:10.1073/pnas.1414189111 3. Flynn R, Paz K, Du J, et al. Targeted Rho-associated kinase 2 inhibition suppresses murine and human chronic GVHD through  
a Stat3-dependent mechanism. Blood. 2016;127(17):2144-2154. doi:10.1182/blood-2015-10-678706 4. Data on file 1. Kadmon Pharmaceuticals, LLC; 2021. 5. Cutler C, Lee SJ, Arai S, et al; on behalf of the ROCKstar Study Investigators. 
Belumosudil for chronic graft-versus-host disease after 2 or more prior lines of therapy: the ROCKstar Study. Blood. 2021;138(22):2278-2289. doi:10.1182/blood.2021012021 6. Data on file 2. Kadmon Pharmaceuticals, LLC; 2021.  
7. Lee SJ, Cook EF, Soiffer R, Antin JH. Development and validation of a scale to measure symptoms of chronic graft-versus-host disease. Biol Blood Marrow Transplant. 2002;8(8):444-452. doi:10.1053/bbmt.2002.v8.pm12234170

INDICATION
REZUROCK® (belumosudil) is indicated for the treatment of adult and pediatric patients 12 years and older with chronic 
graft-versus-host disease (chronic GVHD) after failure of at least two prior lines of systemic therapy.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions
•  Embryo-Fetal Toxicity: Based on findings in animals and its mechanism of action, REZUROCK 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 and males with female partners of reproductive potential to use effective contraception during treatment with 
REZUROCK and for at least one week after the last dose

Adverse Reactions
•  The most common (≥ 20%) adverse reactions, including laboratory abnormalities, were infections, asthenia, nausea, 

diarrhea, dyspnea, cough, edema, hemorrhage, abdominal pain, musculoskeletal pain, headache, phosphate decreased, 
gamma glutamyl transferase increased, lymphocytes decreased, and hypertension

•  Permanent discontinuation of REZUROCK due to adverse reactions occurred in 18% of patients. The adverse reactions 
which resulted in permanent discontinuation of REZUROCK in > 3% of patients included nausea (4%). Adverse reactions 
leading to dose interruption occurred in 29% of patients. The adverse reactions leading to dose interruption in ≥ 2% were 
infections (11%), diarrhea (4%), and asthenia, dyspnea, hemorrhage, hypotension, liver function test abnormal, nausea, 
pyrexia, edema, and renal failure with (2% each)

•  Monitor total bilirubin, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) at least monthly

Drug Interactions
•  Strong CYP3A Inducers: Coadministration of REZUROCK with strong CYP3A inducers decreases belumosudil exposure, 

which may reduce the efficacy of REZUROCK. Increase the dosage of REZUROCK to 200 mg twice daily when 
coadministered with strong CYP3A inducers

•  Proton Pump Inhibitors: Coadministration of REZUROCK with proton pump inhibitors decreases belumosudil exposure, 
which may reduce the efficacy of REZUROCK. Increase the dosage of REZUROCK to 200 mg twice daily when 
coadministered with proton pump inhibitors

Use in Specific Populations
•  Pregnancy: Based on findings from animal studies and the mechanism of action, REZUROCK can cause fetal harm when 

administered to pregnant women. There are no available human data on REZUROCK use in pregnant women to evaluate for 
a drug-associated risk. Advise pregnant women and females of reproductive potential of the potential risk to the fetus 

IMPORTANT SAFETY INFORMATION (cont)
Use in Specific Populations (cont)
•  Lactation: There are no data available on the presence of belumosudil or its metabolites in human milk or the effects on the 

breastfed child, or milk production. Because of the potential for serious adverse reactions from belumosudil in the breastfed 
child, advise lactating women not to breastfeed during treatment with REZUROCK and for at least one week after the last dose

•  Pediatric Use: The safety and effectiveness of REZUROCK have been established in pediatric patients 12 years and older. The 
safety and effectiveness of REZUROCK in pediatric patients less than 12 years old have not been established

•  Geriatric Use: Of the 186 patients with chronic GVHD in clinical studies of REZUROCK, 26% were 65 years and older. No 
clinically meaningful differences in safety or effectiveness of REZUROCK were observed in comparison to younger patients

•  Renal and Hepatic Impairment: Treatment with REZUROCK has not been studied in patients with pre-existing severe renal 
or hepatic impairment. For patients with pre-existing severe renal or hepatic impairment, consider the risks and potential 
benefits before initiating treatment with REZUROCK

You are encouraged to report side effects of prescription drugs to the FDA. Visit www.FDA.gov/medwatch or call  
1-800-FDA-1088. You may also contact Kadmon Pharmaceuticals, LLC, at 1-877-377-7862 to report side effects.

Please see Brief Summary of Prescribing Information on adjacent pages.

AE, adverse event; aGVHD, acute graft-versus-host disease; cGVHD, chronic graft-versus-host disease; CNI, calcineurin inhibitor; CR, complete response; CS, corticosteroid; ECP, extracorporeal photopheresis; FDA, US Food and Drug 
Administration; LSS, Lee Symptom Scale; NIH, National Institutes of Health; ORR, overall response rate; PPI, proton pump inhibitor; PR, partial response; QOL, quality of life; ROCK2, rho-associated coiled-coil–containing protein kinase-2.

aProportion of patients who achieved CR or PR according to the 2014 NIH cGVHD Consensus Criteria in the 200-mg once-daily arm.1
b The final FDA interpretation of the ROCKstar study omitted 1 patient from the REZUROCK 200-mg once-daily arm. As a result, there are minor differences between the ROCKstar publication, where n=66, and the Prescribing Information,  
where n=65. 

c ROCKstar study select baseline patient characteristics (200-mg once-daily arm): median age of 53 years (range, 21-77); male, n=42 (64%); median of 3 prior lines of systemic therapy; median of 25 months (range, 2-162) from cGVHD diagnosis to 
enrollment; median prednisone-equivalent dose at enrollment of 0.20 mg/kg/d (range, 0.03-0.95); concomitant PPI use, n=33 (50%); ≥4 organs involved, n=33 (50%); previous aGVHD, n=42 (64%); refractory to prior line of systemic therapy,  
n=44 (79%)g; NIH-defined disease severity: n=46 (70%) severe, n=18 (27%) moderate, n=2 (3%) mild. Prior systemic therapies included corticosteroids (prednisone), n=65 (99%); tacrolimus, n=40 (61%); ECP, n=31 (47%); ibrutinib, n=22 (33%); and 
ruxolitinib, n=20 (30%).5,6

dBased on a final analysis by the FDA (n=65).
eThrough cycle 7 day 1.1
f The LSS is a 30-item, 7-subscale symptom scale and QOL measurement tool that evaluates the AEs of cGVHD in the categories of skin, vitality, lung, nutritional status, psychological functioning, eye and mouth.7
gDenominator excludes patients with unknown status.1

VISIT REZUROCKhcp.com TO LEARN MORE

Clinically and statistically significant responses  
with the 200-mg once-daily dose of REZUROCK in a  
real-world demographicc of patients with cGVHD in  
the ROCKstar study.1,4

Enroll your patients by calling 
1-844-KADMON1 (523-6661), 

Monday through Friday, 8 am-8 pm ET, 
or visiting KadmonAssist.com.
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The ROCKstar study was an open-label phase 2 study comparing REZUROCK 200 mg once daily (n=66) with REZUROCK 200 mg  
twice daily (n=66) in patients with cGVHD aged ≥12 years who received 2 to 5 prior lines of systemic therapy.5

•  Once-daily oral medication that targets both inflammation and fibrosis  
through selective ROCK2 inhibition1-3

•  There was no death or new systemic therapy initiation in 62%  
(95% CI, 46-74) of respondersd (n=49) ≥1 year since response1

•  Clinically meaningful improvements in QOL were reported by 52% of patientse   
(≥7-point reduction in LSSf summary score), based on an exploratory analysis  
of LSS data1

•  CS and CNI dose reductions were experienced by 64% (n=42) and 42% (n=10)  
of patients, respectively5,6,b

•  Well-established safety profile across 2 clinical studies1

© 2022 Kadmon Pharmaceuticals, LLC.  All Rights Reserved.
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References: 1. REZUROCK. Package insert. Kadmon Pharmaceuticals, LLC; 2022. 2. Zanin-Zhorov A, Weiss JM, Nyuydzefe MS, et al. Selective oral ROCK2 inhibitor down-regulates IL-21 and IL-17 secretion in human T cells via STAT3-
dependent mechanism. Proc Natl Acad Sci USA. 2014;111(47):16814-16819. doi:10.1073/pnas.1414189111 3. Flynn R, Paz K, Du J, et al. Targeted Rho-associated kinase 2 inhibition suppresses murine and human chronic GVHD through  
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INDICATION
REZUROCK® (belumosudil) is indicated for the treatment of adult and pediatric patients 12 years and older with chronic 
graft-versus-host disease (chronic GVHD) after failure of at least two prior lines of systemic therapy.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions
•  Embryo-Fetal Toxicity: Based on findings in animals and its mechanism of action, REZUROCK 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 and males with female partners of reproductive potential to use effective contraception during treatment with 
REZUROCK and for at least one week after the last dose

Adverse Reactions
•  The most common (≥ 20%) adverse reactions, including laboratory abnormalities, were infections, asthenia, nausea, 

diarrhea, dyspnea, cough, edema, hemorrhage, abdominal pain, musculoskeletal pain, headache, phosphate decreased, 
gamma glutamyl transferase increased, lymphocytes decreased, and hypertension

•  Permanent discontinuation of REZUROCK due to adverse reactions occurred in 18% of patients. The adverse reactions 
which resulted in permanent discontinuation of REZUROCK in > 3% of patients included nausea (4%). Adverse reactions 
leading to dose interruption occurred in 29% of patients. The adverse reactions leading to dose interruption in ≥ 2% were 
infections (11%), diarrhea (4%), and asthenia, dyspnea, hemorrhage, hypotension, liver function test abnormal, nausea, 
pyrexia, edema, and renal failure with (2% each)

•  Monitor total bilirubin, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) at least monthly

Drug Interactions
•  Strong CYP3A Inducers: Coadministration of REZUROCK with strong CYP3A inducers decreases belumosudil exposure, 

which may reduce the efficacy of REZUROCK. Increase the dosage of REZUROCK to 200 mg twice daily when 
coadministered with strong CYP3A inducers

•  Proton Pump Inhibitors: Coadministration of REZUROCK with proton pump inhibitors decreases belumosudil exposure, 
which may reduce the efficacy of REZUROCK. Increase the dosage of REZUROCK to 200 mg twice daily when 
coadministered with proton pump inhibitors

Use in Specific Populations
•  Pregnancy: Based on findings from animal studies and the mechanism of action, REZUROCK can cause fetal harm when 

administered to pregnant women. There are no available human data on REZUROCK use in pregnant women to evaluate for 
a drug-associated risk. Advise pregnant women and females of reproductive potential of the potential risk to the fetus 

IMPORTANT SAFETY INFORMATION (cont)
Use in Specific Populations (cont)
•  Lactation: There are no data available on the presence of belumosudil or its metabolites in human milk or the effects on the 

breastfed child, or milk production. Because of the potential for serious adverse reactions from belumosudil in the breastfed 
child, advise lactating women not to breastfeed during treatment with REZUROCK and for at least one week after the last dose

•  Pediatric Use: The safety and effectiveness of REZUROCK have been established in pediatric patients 12 years and older. The 
safety and effectiveness of REZUROCK in pediatric patients less than 12 years old have not been established

•  Geriatric Use: Of the 186 patients with chronic GVHD in clinical studies of REZUROCK, 26% were 65 years and older. No 
clinically meaningful differences in safety or effectiveness of REZUROCK were observed in comparison to younger patients

•  Renal and Hepatic Impairment: Treatment with REZUROCK has not been studied in patients with pre-existing severe renal 
or hepatic impairment. For patients with pre-existing severe renal or hepatic impairment, consider the risks and potential 
benefits before initiating treatment with REZUROCK

You are encouraged to report side effects of prescription drugs to the FDA. Visit www.FDA.gov/medwatch or call  
1-800-FDA-1088. You may also contact Kadmon Pharmaceuticals, LLC, at 1-877-377-7862 to report side effects.

Please see Brief Summary of Prescribing Information on adjacent pages.

AE, adverse event; aGVHD, acute graft-versus-host disease; cGVHD, chronic graft-versus-host disease; CNI, calcineurin inhibitor; CR, complete response; CS, corticosteroid; ECP, extracorporeal photopheresis; FDA, US Food and Drug 
Administration; LSS, Lee Symptom Scale; NIH, National Institutes of Health; ORR, overall response rate; PPI, proton pump inhibitor; PR, partial response; QOL, quality of life; ROCK2, rho-associated coiled-coil–containing protein kinase-2.

aProportion of patients who achieved CR or PR according to the 2014 NIH cGVHD Consensus Criteria in the 200-mg once-daily arm.1
b The final FDA interpretation of the ROCKstar study omitted 1 patient from the REZUROCK 200-mg once-daily arm. As a result, there are minor differences between the ROCKstar publication, where n=66, and the Prescribing Information,  
where n=65. 

c ROCKstar study select baseline patient characteristics (200-mg once-daily arm): median age of 53 years (range, 21-77); male, n=42 (64%); median of 3 prior lines of systemic therapy; median of 25 months (range, 2-162) from cGVHD diagnosis to 
enrollment; median prednisone-equivalent dose at enrollment of 0.20 mg/kg/d (range, 0.03-0.95); concomitant PPI use, n=33 (50%); ≥4 organs involved, n=33 (50%); previous aGVHD, n=42 (64%); refractory to prior line of systemic therapy,  
n=44 (79%)g; NIH-defined disease severity: n=46 (70%) severe, n=18 (27%) moderate, n=2 (3%) mild. Prior systemic therapies included corticosteroids (prednisone), n=65 (99%); tacrolimus, n=40 (61%); ECP, n=31 (47%); ibrutinib, n=22 (33%); and 
ruxolitinib, n=20 (30%).5,6

dBased on a final analysis by the FDA (n=65).
eThrough cycle 7 day 1.1
f The LSS is a 30-item, 7-subscale symptom scale and QOL measurement tool that evaluates the AEs of cGVHD in the categories of skin, vitality, lung, nutritional status, psychological functioning, eye and mouth.7
gDenominator excludes patients with unknown status.1
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REZUROCK® (belumosudil) tablets, for oral use                                                                                                Rx Only 
Brief Summary of Prescribing Information 
1    INDICATIONS AND USAGE 
REZUROCK is indicated for the treatment of adult and pediatric patients 12 years and older with chronic  
graft-versus-host disease (chronic GVHD) after failure of at least two prior lines of systemic therapy. 
2    DOSAGE AND ADMINISTRATION 
2.1 Recommended Dosage 
The recommended dose of REZUROCK is 200 mg given orally once daily until progression of chronic GVHD that 
requires new systemic therapy.  
Instruct the patient on the following: 

•  Swallow REZUROCK tablets whole. Do not cut, crush, or chew tablets. 
•   Take REZUROCK with a meal at approximately the same time each day [see Clinical Pharmacology (12.3) in the 

full prescribing information]. 
•   If a dose of REZUROCK is missed, instruct the patient to not take extra doses to make up the missed dose.  

Treatment with REZUROCK has not been studied in patients with pre-existing severe renal or hepatic impairment. For 
patients with pre-existing severe renal or hepatic impairment, consider the risks and potential benefits before initiating 
treatment with REZUROCK [see Clinical Pharmacology (12.3) in the full prescribing information]. 
2.2 Dose Modifications for Adverse Reactions  
Monitor total bilirubin, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) at least monthly. 
Modify the REZUROCK dosage for adverse reactions as per Table 1.  

 

2.3 Dosage Modification Due to Drug Interactions  
Strong CYP3A Inducers 
Increase the dosage of REZUROCK to 200 mg twice daily when coadministered with strong CYP3A inducers  
[see Drug Interactions (7.1)]. 
Proton Pump Inhibitors 
Increase the dosage of REZUROCK to 200 mg twice daily when coadministered with proton pump inhibitors  
[see Drug Interactions (7.1)].  
4    CONTRAINDICATIONS 
None.  
5    WARNINGS AND PRECAUTIONS 
5.1 Embryo-Fetal Toxicity  
Based on findings in animals and its mechanism of action, REZUROCK can cause fetal harm when administered to a 
pregnant woman. In animal reproduction studies, administration of belumosudil to pregnant rats and rabbits during the 
period organogenesis caused adverse developmental outcomes including embryo-fetal mortality and malformations  
at maternal exposures (AUC) less than those in patients at the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential and males with female partners of reproductive 
potential to use effective contraception during treatment with REZUROCK and for at least one week after the last dose 
[see Use in Specific Populations (8.1, 8.3), Nonclinical Toxicology (13.1) in the full prescribing information]. 
6    ADVERSE REACTIONS 
6.1 Clinical Trial Experience  
Because clinical trials are conducted under widely variable conditions, adverse reaction rates observed in clinical trials 
of a drug cannot be directly compared with rates of clinical trials of another drug and may not reflect the rates observed 
in practice. 
Chronic Graft versus Host Disease 
In two clinical trials (Study KD025-213 and Study KD025-208), 83 adult patients with chronic GVHD were treated with 
REZUROCK 200 mg once daily [see Clinical Studies (14.1) in the full prescribing information]. The median duration of 
treatment was 9.2 months (range 0.5 to 44.7 months). 
Fatal adverse reaction was reported in one patient with severe nausea, vomiting, diarrhea and multi-organ failure. 
Permanent discontinuation of REZUROCK due to adverse reactions occurred in 18% of patients. The adverse reactions 
which resulted in permanent discontinuation of REZUROCK in >3% of patients included nausea (4%). Adverse reactions 
leading to dose interruption occurred in 29% of patients. The adverse reactions leading to dose interruption in ≥2% 
were infections (11%), diarrhea (4%), and asthenia, dyspnea, hemorrhage, hypotension, liver function test abnormal, 
nausea, pyrexia, edema, and renal failure with (2% each). 
The most common (≥20%) adverse reactions, including laboratory abnormalities, were infections, asthenia, nausea, 
diarrhea, dyspnea, cough, edema, hemorrhage, abdominal pain, musculoskeletal pain, headache, phosphate decreased, 
gamma glutamyl transferase increased, lymphocytes decreased, and hypertension. 
Table 2 summarizes the nonlaboratory adverse reactions. 

 

 

Table 3 summarizes the laboratory abnormalities in REZUROCK.  
 

7    DRUG INTERACTIONS 
7.1 Effect of Other Drugs on REZUROCK  
Strong CYP3A Inducers 
Coadministration of REZUROCK with strong CYP3A inducers decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with strong CYP3A inducers [see Dosage and Administration (2.3)]. 
Proton Pump Inhibitors 
Coadministration of REZUROCK with proton pump inhibitors decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with proton pump inhibitors [see Dosage and Administration (2.3)]. 
8    USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy  
Risk Summary 
Based on findings from animal studies and the mechanism of action [see Clinical Pharmacology (12.1) in the full 
prescribing information], REZUROCK can cause fetal harm when administered to pregnant women. There are no 
available human data on REZUROCK use in pregnant women to evaluate for a drug-associated risk. In animal 
reproduction studies, administration of belumosudil to pregnant rats and rabbits during the period of organogenesis 
resulted in adverse developmental outcomes, including alterations to growth, embryo-fetal mortality, and embryo-
fetal malformations at maternal exposures (AUC) approximately ≥3- (rat) and ≥0.07 (rabbit) times the human 
exposure (AUC) at the recommended dose (see Animal data). Advise pregnant women and females of reproductive 
potential of the potential risk to the 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  
Embryo-fetal development studies were conducted in rats with administration of belumosudil to pregnant animals 
during the period of organogenesis at oral doses of 25, 50, 150, and 300 mg/kg/day in a pilot study and doses of 15, 
50, and 150 mg/kg/day in a pivotal study. In the pilot study, maternal toxicity and embryo-fetal developmental effects 
were observed. Maternal toxicity (reduced body weight gain) occurred at 150 and 300 mg/kg/day doses. Increased 
post-implantation loss occurred at 50 and 300 mg/kg/day. Fetal-malformations were observed at ≥50 mg/kg/day and 
included absence of anus and tail, omphalocele, and dome shaped head. The exposure (AUC) at 50 mg/kg/day in rats 
is approximately 3 times the human exposure at the recommended dose of 200 mg. 
In an embryo-fetal developmental study in rabbits, pregnant animals administered oral doses of belumosudil at 50, 
125, and 225 mg/kg/day during the period of organogenesis resulted in maternal toxicity and embryo-fetal 

Table 2: Nonlaboratory Adverse Reactions in ≥10% Patients with Chronic GVHD Treated with REZUROCK

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

Infections and infestations
Infection (pathogen not specified)* 53 16
Viral infection† 19 4
Bacterial infection‡ 16 4
General disorders and administration site conditions
Asthenia§ 46 4
Edema¶ 27 1
Pyrexia 18 1
Gastrointestinal
Nausea# 42 4
Diarrhea 35 5
Abdominal painÞ 22 1
Dysphagia 16 0
Respiratory, thoracic and mediastinal
Dyspneaß 33 5
Coughà 30 0
Nasal congestion 12 0

Table 1: Recommended Dosage Modifications for REZUROCK for Adverse Reactions
Adverse Reaction Severity* REZUROCK Dosage Modifications
Hepatotoxicity  
[see Adverse Reactions 
(6.1)]

Grade 3 AST or ALT (5x to 20x ULN) or 
Grade 2 bilirubin (1.5x to 3x ULN)

Hold REZUROCK until recovery of bilirubin, 
AST and ALT to Grade 0–1, then resume 
REZUROCK at the recommended dose.

Grade 4 AST or ALT (more than 20x ULN) 
or Grade ≥3 bilirubin (more than 3x ULN)

Discontinue REZUROCK permanently.

Other adverse reactions  
[see Adverse Reactions 
(6.1)]

Grade 3 Hold REZUROCK until recovery to Grade 0–1, 
then resume REZUROCK at the recommended 
dose level.

Grade 4 Discontinue REZUROCK permanently.
*Based on CTCAE v 4.03

Table 3: Selected Laboratory Abnormalities in Patients with Chronic GVHD Treated with REZUROCK

REZUROCK 
200 mg once daily

Grade 0–1 
Baseline

Grade 2–4 
Max Post

Grade 3–4 
Max Post

Parameter (N) (%) (%)
Chemistry
Phosphate decreased 76 28 7
Gamma Glutamyl Transferase increased 47 21 11
Calcium decreased 82 12 1
Alkaline Phosphatase increased 80 9 0
Potassium increased 82 7 1
Alanine Aminotransferase increased 83 7 2
Creatinine increased 83 4 0
Hematology
Lymphocytes decreased 62 29 13
Hemoglobin decreased 79 11 1
Platelets decreased 82 10 5
Neutrophil Count decreased 83 8 4

Table 2: Nonlaboratory Adverse Reactions in ≥10% Patients with Chronic GVHD Treated with REZUROCK (continued)

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

Vascular
Hemorrhageè 23 5
Hypertension 21 7
Musculoskeletal and connective tissue
Musculoskeletal painð 22 4
Muscle spasm 17 0
Arthralgia 15 2
Nervous system
Headacheø 21 0
Metabolism and nutrition
Decreased appetite 17 1
Skin and subcutaneous
Rashý 12 0
Pruritus£ 11 0

*infection with an unspecified pathogen includes acute sinusitis, device related infection, ear infection, folliculitis, 
gastroenteritis, gastrointestinal infection, hordeolum, infectious colitis, lung infection, skin infection, tooth infection, urinary 
tract infection, wound infection, upper respiratory tract infection, pneumonia, conjunctivitis, sinusitis, respiratory tract 
infection, bronchitis, sepsis, septic shock. 
†includes influenza, rhinovirus infection, gastroenteritis viral, viral upper respiratory tract infection, bronchitis viral, 
Epstein-Barr viremia, Epstein-Barr virus infection, parainfluenzae virus infection, Varicella zoster virus infection, viral 
infection. 
‡includes cellulitis, Helicobacter infection, Staphylococcal bacteremia, catheter site cellulitis, Clostridium difficile colitis, 
Escherichia urinary tract infection, gastroenteritis Escherichia coli, Pseudomonas infection, urinary tract infection bacterial. 
§includes fatigue, asthenia, malaise. 
¶includes edema peripheral, generalized edema, face edema, localized edema, edema. 
#includes nausea, vomiting. 
Þincludes abdominal pain, abdominal pain upper, abdominal pain lower. 
ßincludes dyspnea, dyspnea exertional, apnea, orthopnea, sleep apnea syndrome. 
àincludes cough, productive cough. 
èincludes contusion, hematoma, epistaxis, increased tendency to bruise, conjunctival hemorrhage, hematochezia, mouth 
hemorrhage, catheter site hemorrhage, hematuria, hemothorax, purpura. 
ðincludes pain in extremity, back pain, flank pain, limb discomfort, musculoskeletal chest pain, neck pain, 
musculoskeletal pain. 
øincludes headache, migraine. 
ýincludes rash, rash maculo-papular, rash erythematous, rash generalized, dermatitis exfoliative. 
£includes pruritus, pruritus generalized.

developmental effects. Maternal toxicity (body weight loss and mortality) was observed at doses ≥125 mg/kg/day. 
Embryo-fetal effects were observed at doses ≥50 mg/kg/day and included spontaneous abortion, increased post-
implantation loss, decreased percentage of live fetuses, malformations, and decreased fetal body weight. Malformations 
included those in the tail (short), ribs (branched, fused or deformed), sternebrae (fused), and neural arches (fused, 
misaligned, and deformed). The exposure (AUC) at 50 mg/kg/day in rabbits is approximately 0.07 times the human 
exposure at the recommended dose of 200 mg. 
8.2 Lactation 
Risk Summary 
There are no data available on the presence of belumosudil or its metabolites in human milk or the effects on the 
breastfed child, or milk production. Because of the potential for serious adverse reactions from belumosudil in the 
breastfed child, advise lactating women not to breastfeed during treatment with REZUROCK and for at least one week 
after the last dose. 
8.3 Females and Males of Reproductive Potential 
REZUROCK can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations (8.1)]. 
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating treatment with REZUROCK. 
Contraception 
Females 
Advise females of reproductive potential to use effective contraception during treatment with REZUROCK and for at 
least one week after the last dose of REZUROCK. If this drug is used during pregnancy or if the patient becomes 
pregnant while taking this drug, the patient should be informed of the potential hazard to a fetus. 
Males 
Advise males with female partners of reproductive potential to use effective contraception during treatment with 
REZUROCK and for at least one week after the last dose of REZUROCK. 
Infertility 
Females 
Based on findings from rats, REZUROCK may impair female fertility. The effect on fertility is reversible [see Nonclinical 
Toxicology (13.1) in the full prescribing information]. 

REZUROCK® 

 (belumosudil) tablets, for oral use 
Males 
Based on findings from rats and dogs, REZUROCK may impair male fertility. The effects on fertility are reversible  
[see Nonclinical Toxicology (13.1) in the full prescribing information]. 
8.4 Pediatric Use 
The safety and effectiveness of REZUROCK have been established in pediatric patients 12 years and older. Use of 
REZUROCK in this age group is supported by evidence from adequate and well-controlled studies of REZUROCK in 
adults with additional population pharmacokinetic data demonstrating that age and body weight had no clinically 
meaningful effect on the pharmacokinetics of drug substance, that the exposure of drug substance is expected to be 
similar between adults and pediatric patients age 12 years and older, and that the course of disease is sufficiently 
similar in adult and pediatric patients to allow extrapolation of data in adults to pediatric patients. 
The safety and effectiveness of REZUROCK in pediatric patients less than 12 years old have not been established. 
8.5 Geriatric Use 
Of the 186 patients with chronic GVHD in clinical studies of REZUROCK, 26% were 65 years and older. No clinically 
meaningful differences in safety or effectiveness of REZUROCK were observed in comparison to younger patients. 
 
Distributed and marketed by: 
Kadmon Pharmaceuticals, LLC 
Bridgewater, NJ 08807 
A SANOFI COMPANY 
1-800-633-1610 
REZUROCK® is a registered trademark of Kadmon Pharmaceuticals, LLC. 
© 2022 Kadmon Pharmaceuticals, LLC. All rights reserved. 
 
REZ-BPLR-SL-JUL22                                                                                                                          Revised: July 2022

MAT-US-2205206_KAKDR22173 OncLive Journal Ad PI Update_FINAL 2_No ANNOS.indd   3-4MAT-US-2205206_KAKDR22173 OncLive Journal Ad PI Update_FINAL 2_No ANNOS.indd   3-4 11/3/22   11:14 AM11/3/22   11:14 AM



Oncology Live - 2 page Spread
Trim - 20.75 x 13 
Bleed - 21.75 x 14 
Safety - 20.25 x 12.5  total of .25” all around from trim

REZUROCK® (belumosudil) tablets, for oral use                                                                                                Rx Only 
Brief Summary of Prescribing Information 
1    INDICATIONS AND USAGE 
REZUROCK is indicated for the treatment of adult and pediatric patients 12 years and older with chronic  
graft-versus-host disease (chronic GVHD) after failure of at least two prior lines of systemic therapy. 
2    DOSAGE AND ADMINISTRATION 
2.1 Recommended Dosage 
The recommended dose of REZUROCK is 200 mg given orally once daily until progression of chronic GVHD that 
requires new systemic therapy.  
Instruct the patient on the following: 

•  Swallow REZUROCK tablets whole. Do not cut, crush, or chew tablets. 
•   Take REZUROCK with a meal at approximately the same time each day [see Clinical Pharmacology (12.3) in the 

full prescribing information]. 
•   If a dose of REZUROCK is missed, instruct the patient to not take extra doses to make up the missed dose.  

Treatment with REZUROCK has not been studied in patients with pre-existing severe renal or hepatic impairment. For 
patients with pre-existing severe renal or hepatic impairment, consider the risks and potential benefits before initiating 
treatment with REZUROCK [see Clinical Pharmacology (12.3) in the full prescribing information]. 
2.2 Dose Modifications for Adverse Reactions  
Monitor total bilirubin, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) at least monthly. 
Modify the REZUROCK dosage for adverse reactions as per Table 1.  

 

2.3 Dosage Modification Due to Drug Interactions  
Strong CYP3A Inducers 
Increase the dosage of REZUROCK to 200 mg twice daily when coadministered with strong CYP3A inducers  
[see Drug Interactions (7.1)]. 
Proton Pump Inhibitors 
Increase the dosage of REZUROCK to 200 mg twice daily when coadministered with proton pump inhibitors  
[see Drug Interactions (7.1)].  
4    CONTRAINDICATIONS 
None.  
5    WARNINGS AND PRECAUTIONS 
5.1 Embryo-Fetal Toxicity  
Based on findings in animals and its mechanism of action, REZUROCK can cause fetal harm when administered to a 
pregnant woman. In animal reproduction studies, administration of belumosudil to pregnant rats and rabbits during the 
period organogenesis caused adverse developmental outcomes including embryo-fetal mortality and malformations  
at maternal exposures (AUC) less than those in patients at the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential and males with female partners of reproductive 
potential to use effective contraception during treatment with REZUROCK and for at least one week after the last dose 
[see Use in Specific Populations (8.1, 8.3), Nonclinical Toxicology (13.1) in the full prescribing information]. 
6    ADVERSE REACTIONS 
6.1 Clinical Trial Experience  
Because clinical trials are conducted under widely variable conditions, adverse reaction rates observed in clinical trials 
of a drug cannot be directly compared with rates of clinical trials of another drug and may not reflect the rates observed 
in practice. 
Chronic Graft versus Host Disease 
In two clinical trials (Study KD025-213 and Study KD025-208), 83 adult patients with chronic GVHD were treated with 
REZUROCK 200 mg once daily [see Clinical Studies (14.1) in the full prescribing information]. The median duration of 
treatment was 9.2 months (range 0.5 to 44.7 months). 
Fatal adverse reaction was reported in one patient with severe nausea, vomiting, diarrhea and multi-organ failure. 
Permanent discontinuation of REZUROCK due to adverse reactions occurred in 18% of patients. The adverse reactions 
which resulted in permanent discontinuation of REZUROCK in >3% of patients included nausea (4%). Adverse reactions 
leading to dose interruption occurred in 29% of patients. The adverse reactions leading to dose interruption in ≥2% 
were infections (11%), diarrhea (4%), and asthenia, dyspnea, hemorrhage, hypotension, liver function test abnormal, 
nausea, pyrexia, edema, and renal failure with (2% each). 
The most common (≥20%) adverse reactions, including laboratory abnormalities, were infections, asthenia, nausea, 
diarrhea, dyspnea, cough, edema, hemorrhage, abdominal pain, musculoskeletal pain, headache, phosphate decreased, 
gamma glutamyl transferase increased, lymphocytes decreased, and hypertension. 
Table 2 summarizes the nonlaboratory adverse reactions. 

 

 

Table 3 summarizes the laboratory abnormalities in REZUROCK.  
 

7    DRUG INTERACTIONS 
7.1 Effect of Other Drugs on REZUROCK  
Strong CYP3A Inducers 
Coadministration of REZUROCK with strong CYP3A inducers decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with strong CYP3A inducers [see Dosage and Administration (2.3)]. 
Proton Pump Inhibitors 
Coadministration of REZUROCK with proton pump inhibitors decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with proton pump inhibitors [see Dosage and Administration (2.3)]. 
8    USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy  
Risk Summary 
Based on findings from animal studies and the mechanism of action [see Clinical Pharmacology (12.1) in the full 
prescribing information], REZUROCK can cause fetal harm when administered to pregnant women. There are no 
available human data on REZUROCK use in pregnant women to evaluate for a drug-associated risk. In animal 
reproduction studies, administration of belumosudil to pregnant rats and rabbits during the period of organogenesis 
resulted in adverse developmental outcomes, including alterations to growth, embryo-fetal mortality, and embryo-
fetal malformations at maternal exposures (AUC) approximately ≥3- (rat) and ≥0.07 (rabbit) times the human 
exposure (AUC) at the recommended dose (see Animal data). Advise pregnant women and females of reproductive 
potential of the potential risk to the 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  
Embryo-fetal development studies were conducted in rats with administration of belumosudil to pregnant animals 
during the period of organogenesis at oral doses of 25, 50, 150, and 300 mg/kg/day in a pilot study and doses of 15, 
50, and 150 mg/kg/day in a pivotal study. In the pilot study, maternal toxicity and embryo-fetal developmental effects 
were observed. Maternal toxicity (reduced body weight gain) occurred at 150 and 300 mg/kg/day doses. Increased 
post-implantation loss occurred at 50 and 300 mg/kg/day. Fetal-malformations were observed at ≥50 mg/kg/day and 
included absence of anus and tail, omphalocele, and dome shaped head. The exposure (AUC) at 50 mg/kg/day in rats 
is approximately 3 times the human exposure at the recommended dose of 200 mg. 
In an embryo-fetal developmental study in rabbits, pregnant animals administered oral doses of belumosudil at 50, 
125, and 225 mg/kg/day during the period of organogenesis resulted in maternal toxicity and embryo-fetal 

Table 2: Nonlaboratory Adverse Reactions in ≥10% Patients with Chronic GVHD Treated with REZUROCK

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

Infections and infestations
Infection (pathogen not specified)* 53 16
Viral infection† 19 4
Bacterial infection‡ 16 4
General disorders and administration site conditions
Asthenia§ 46 4
Edema¶ 27 1
Pyrexia 18 1
Gastrointestinal
Nausea# 42 4
Diarrhea 35 5
Abdominal painÞ 22 1
Dysphagia 16 0
Respiratory, thoracic and mediastinal
Dyspneaß 33 5
Coughà 30 0
Nasal congestion 12 0

Table 1: Recommended Dosage Modifications for REZUROCK for Adverse Reactions
Adverse Reaction Severity* REZUROCK Dosage Modifications
Hepatotoxicity  
[see Adverse Reactions 
(6.1)]

Grade 3 AST or ALT (5x to 20x ULN) or 
Grade 2 bilirubin (1.5x to 3x ULN)

Hold REZUROCK until recovery of bilirubin, 
AST and ALT to Grade 0–1, then resume 
REZUROCK at the recommended dose.

Grade 4 AST or ALT (more than 20x ULN) 
or Grade ≥3 bilirubin (more than 3x ULN)

Discontinue REZUROCK permanently.

Other adverse reactions  
[see Adverse Reactions 
(6.1)]

Grade 3 Hold REZUROCK until recovery to Grade 0–1, 
then resume REZUROCK at the recommended 
dose level.

Grade 4 Discontinue REZUROCK permanently.
*Based on CTCAE v 4.03

Table 3: Selected Laboratory Abnormalities in Patients with Chronic GVHD Treated with REZUROCK

REZUROCK 
200 mg once daily

Grade 0–1 
Baseline

Grade 2–4 
Max Post

Grade 3–4 
Max Post

Parameter (N) (%) (%)
Chemistry
Phosphate decreased 76 28 7
Gamma Glutamyl Transferase increased 47 21 11
Calcium decreased 82 12 1
Alkaline Phosphatase increased 80 9 0
Potassium increased 82 7 1
Alanine Aminotransferase increased 83 7 2
Creatinine increased 83 4 0
Hematology
Lymphocytes decreased 62 29 13
Hemoglobin decreased 79 11 1
Platelets decreased 82 10 5
Neutrophil Count decreased 83 8 4

Table 2: Nonlaboratory Adverse Reactions in ≥10% Patients with Chronic GVHD Treated with REZUROCK (continued)

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

Vascular
Hemorrhageè 23 5
Hypertension 21 7
Musculoskeletal and connective tissue
Musculoskeletal painð 22 4
Muscle spasm 17 0
Arthralgia 15 2
Nervous system
Headacheø 21 0
Metabolism and nutrition
Decreased appetite 17 1
Skin and subcutaneous
Rashý 12 0
Pruritus£ 11 0

*infection with an unspecified pathogen includes acute sinusitis, device related infection, ear infection, folliculitis, 
gastroenteritis, gastrointestinal infection, hordeolum, infectious colitis, lung infection, skin infection, tooth infection, urinary 
tract infection, wound infection, upper respiratory tract infection, pneumonia, conjunctivitis, sinusitis, respiratory tract 
infection, bronchitis, sepsis, septic shock. 
†includes influenza, rhinovirus infection, gastroenteritis viral, viral upper respiratory tract infection, bronchitis viral, 
Epstein-Barr viremia, Epstein-Barr virus infection, parainfluenzae virus infection, Varicella zoster virus infection, viral 
infection. 
‡includes cellulitis, Helicobacter infection, Staphylococcal bacteremia, catheter site cellulitis, Clostridium difficile colitis, 
Escherichia urinary tract infection, gastroenteritis Escherichia coli, Pseudomonas infection, urinary tract infection bacterial. 
§includes fatigue, asthenia, malaise. 
¶includes edema peripheral, generalized edema, face edema, localized edema, edema. 
#includes nausea, vomiting. 
Þincludes abdominal pain, abdominal pain upper, abdominal pain lower. 
ßincludes dyspnea, dyspnea exertional, apnea, orthopnea, sleep apnea syndrome. 
àincludes cough, productive cough. 
èincludes contusion, hematoma, epistaxis, increased tendency to bruise, conjunctival hemorrhage, hematochezia, mouth 
hemorrhage, catheter site hemorrhage, hematuria, hemothorax, purpura. 
ðincludes pain in extremity, back pain, flank pain, limb discomfort, musculoskeletal chest pain, neck pain, 
musculoskeletal pain. 
øincludes headache, migraine. 
ýincludes rash, rash maculo-papular, rash erythematous, rash generalized, dermatitis exfoliative. 
£includes pruritus, pruritus generalized.

developmental effects. Maternal toxicity (body weight loss and mortality) was observed at doses ≥125 mg/kg/day. 
Embryo-fetal effects were observed at doses ≥50 mg/kg/day and included spontaneous abortion, increased post-
implantation loss, decreased percentage of live fetuses, malformations, and decreased fetal body weight. Malformations 
included those in the tail (short), ribs (branched, fused or deformed), sternebrae (fused), and neural arches (fused, 
misaligned, and deformed). The exposure (AUC) at 50 mg/kg/day in rabbits is approximately 0.07 times the human 
exposure at the recommended dose of 200 mg. 
8.2 Lactation 
Risk Summary 
There are no data available on the presence of belumosudil or its metabolites in human milk or the effects on the 
breastfed child, or milk production. Because of the potential for serious adverse reactions from belumosudil in the 
breastfed child, advise lactating women not to breastfeed during treatment with REZUROCK and for at least one week 
after the last dose. 
8.3 Females and Males of Reproductive Potential 
REZUROCK can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations (8.1)]. 
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating treatment with REZUROCK. 
Contraception 
Females 
Advise females of reproductive potential to use effective contraception during treatment with REZUROCK and for at 
least one week after the last dose of REZUROCK. If this drug is used during pregnancy or if the patient becomes 
pregnant while taking this drug, the patient should be informed of the potential hazard to a fetus. 
Males 
Advise males with female partners of reproductive potential to use effective contraception during treatment with 
REZUROCK and for at least one week after the last dose of REZUROCK. 
Infertility 
Females 
Based on findings from rats, REZUROCK may impair female fertility. The effect on fertility is reversible [see Nonclinical 
Toxicology (13.1) in the full prescribing information]. 

REZUROCK® 
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Males 
Based on findings from rats and dogs, REZUROCK may impair male fertility. The effects on fertility are reversible  
[see Nonclinical Toxicology (13.1) in the full prescribing information]. 
8.4 Pediatric Use 
The safety and effectiveness of REZUROCK have been established in pediatric patients 12 years and older. Use of 
REZUROCK in this age group is supported by evidence from adequate and well-controlled studies of REZUROCK in 
adults with additional population pharmacokinetic data demonstrating that age and body weight had no clinically 
meaningful effect on the pharmacokinetics of drug substance, that the exposure of drug substance is expected to be 
similar between adults and pediatric patients age 12 years and older, and that the course of disease is sufficiently 
similar in adult and pediatric patients to allow extrapolation of data in adults to pediatric patients. 
The safety and effectiveness of REZUROCK in pediatric patients less than 12 years old have not been established. 
8.5 Geriatric Use 
Of the 186 patients with chronic GVHD in clinical studies of REZUROCK, 26% were 65 years and older. No clinically 
meaningful differences in safety or effectiveness of REZUROCK were observed in comparison to younger patients. 
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Melanoma Expert 
Focuses on Finding 
the Next Best Therapy
by ANDREW D. SMITH
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CLINICAL TRIALS DEMAND extreme rigor. A 
mistake in trial design, like a bookkeeping error, 
can lead regulators to reject a potentially valuable 
drug. Many researchers dislike this intense focus 
on dotting i’s and crossing t’s. Omid Hamid, MD, 
enjoys the challenge.

“You have to do everything precisely. You have 
to be willing to have your clinic up for review. You 
have to continually be on your game,” Hamid said 
in an interview with OncologyLive®.

Hamid’s enthusiasm for clinical trials and his 
expertise in conducting them have made him 
a world-renowned phase 1 immunotherapeutic 
researcher. His career has been defined through a 
significant role in testing most of the medications 
that have revolutionized the treatment landscape 
for patients with malignant melanoma since 
2011, when the immune checkpoint inhibitor 
(ICI) ipilimumab (Yervoy) and the BRAF inhibitor 
vemurafenib (Zelboraf) gained their initial FDA 
approvals in advanced-disease settings.1

For nearly 2 decades, Hamid has contributed 
to the advancements of the modern melanoma 
therapy era through his position as chief of 
Translational Research and Immuno-Oncology 
and director of Melanoma Therapeutics at The 
Angeles Clinic and Research Institute in Los 
Angeles, California. He also is a professor in the 
Department of Medicine and codirector of 
Cutaneous Malignancies at Cedars-Sinai Medical 
Center, which is affiliated with the institute.  

Hamid will cochair the 19th Annual 
International Symposium on Melanoma and Other 
Cutaneous Malignancies®, which will take place 
February 4, 2023, in Irving, Texas [SIDEBAR].

Hamid’s current duties combine clinical care 
and trial work on the experimental therapies 
that, he hopes, will continue to revolutionize the 
therapeutic landscape in melanoma. “If you’re 
successful, the drugs that bring patients into 
your clinical trials program become approved and 
available to all—which is phenomenal; it’s what 
you want,” Hamid said. “But it creates its own 
challenges. If you want to do more meaningful 
research, you need to work harder—look harder.

“Approvals drive patients back into the commu-
nity practices to get the treatments that have 
become standard,” he said. “If you want to attract 
patients for new trials, you need to be able to 
look for the next thing to test, the next thing that 
offers a real shot at improved outcomes. Finding 
those promising treatments takes time, effort, 
continual reading, continual working.”

DEVELOPING AN AFFINITY  
FOR ONCOLOGY PRACTICE 
Before Hamid began the academic career that 
would take him to the highest rungs of mela-
noma research, his family embarked on its own 
momentous journey. Hamid was born in Iran, but 
his family fled the country when he was 6 years 
old, shortly after revolutionaries overthrew Shah 

Mohammad Reza Pahlavi in the late 1970s and 
established an Islamic republic.2 They moved to 
the United States and settled in Florida, where 
Hamid spent the rest of his childhood.

Hamid headed west for high school and 
college, and aside from several years at the 
University of Iowa College of Medicine, he has 
stayed in California ever since, first as an under-
graduate at UCLA and then as a medical student, 
intern, resident, and fellow at the University of 
Southern California’s Keck School of Medicine. 

When Hamid started medical school, he 
planned to become an independent pediatri-
cian. He liked the idea of hanging out his shingle, 
running a clinic, and serving a community. 
He realized during rotations, however, that he 
preferred helping patients who faced serious 
illness and who were mature enough to express 
their feelings about it.

“I don’t think there is any closer relationship in 
medicine than an oncologist and their patients,” 
Hamid said. “During some of the first times 
that I interacted with these patients in medical 
school, I found that they were so kind and wanted 
to impart knowledge, not about their illness, 
but about their lives. I enjoyed that and felt that 
being an oncologist would allow me to serve a 
broader population.”

Oncology also had another advantage. The 
pathophysiology of cancer fascinated Hamid, and 
the quickening pace of discovery suggested that 
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breakthrough treatments might soon be possi-
ble. He stayed on briefly at LAC + USC Medical 
Center as associate director of the Melanoma 
Center at USC Norris Comprehensive Cancer 
Center, where he worked closely with Jeffrey S. 
Weber, MD, PhD. 

“I had the good fortune of ending up at USC 
Norris. It was well stocked with experts in all 
kinds of treatment—surgical oncology, radia-
tion oncology, medical oncology—but for whatever 
reason, there was a huge amount of immuno-
therapy going on: biochemotherapy, high-dose 
IL-2, and the beginning of the checkpoint strat-
egy,” Hamid said. 

“Through fate, I ended up working with Jeff 
Weber as an intern, a resident, and 
a fellow, and I decided to stay on and 
do basic clinical research and drug 
design on immunotherapies and check-
point inhibitors,” Hamid said. “Like 
many of the people who started the 
way I did with checkpoint inhibitors 
and immunotherapy, the successes in 
the lab made you want to move them 
rapidly into human trials, and so that 
is where I went.”

Weber, who is now deputy director of the 
Perlmutter Cancer Center at NYU Langone 
Health in New York, New York, still collaborates 
frequently with Hamid: They coauthored 5 papers 
in 2021 and are cochairs of the melanoma confer-
ence. Weber said Hamid’s success stems from his 
former protégé’s personal qualities.

“He’s one of the most dedicated, hard-working, 
insightful, and admirable individuals it has been 
my pleasure to work with over the years,” Weber 
said. “His dedication to excellence in his craft 
as a physician is only matched by his dedication 
to his family.”

SEEING PROMISE IN CELL THERAPIES 
Since the approval of ipilimumab, directed at the 
CTLA-4 immune checkpoint, the menu of ICIs 
approved in melanoma settings has expanded 
to include the PD-1 inhibitors pembrolizumab 
(Keytruda) and nivolumab (Opdivo), the PD-L1 
inhibitor atezolizumab (Tecentriq), and the LAG-3 
inhibitor relatlimab-rmbw in combination with 
nivolumab (Opdualag).3,4 

Targeted therapy approvals for patients with 
select BRAF V600 mutations include single-agent 
BRAF and MEK inhibitors as well as dual ther-
apy with the BRAF/MEK inhibitors dabrafenib 
(Tafinlar) plus trametinib (Mekinist), vemurafenib 
plus cobimetinib (Cotellic), and encorafenib 
(Braftovi) plus binimetinib (Mektovi).3

Immunotherapies and targeted therapies have 
combined to transform outcomes for patients with 
melanoma. Mortality from melanoma declined 
significantly from 2015 to 2019 by approximately 
4% a year because of treatment advances.5

Among the recent and ongoing trials that 
Hamid finds most exciting are those that focus on 
new treatments for patients who progress on ICIs 
and established targeted therapies. 

“We’re looking for T-cell targeted and T-cell 
manipulative therapies, and we do have those 
coming down the pike,” Hamid said. “They’re 
already available through clinical trials, and 
they increase our abilities to help patients who 
become checkpoint resistant. Doctors in clini-
cal practice should recognize that trial options 
do exist for patients who progress on current 
standards of care.”

Hamid has been instrumental in the develop-
ment of one such adoptive cell therapy, lifileucel 

(LN-144), an immunotherapy made from 
autologous tumor–infiltrating lympho-
cytes that are able to recognize multiple 
tumor-specific neoantigens. 

Hamid was among the key investiga-
tors in the phase 2 single-arm LN-144 
trial (NCT02360579) that evaluated lifi-
leucel in patients with unresectable or 
metastatic stage IIIC or IV melanoma 
that has progressed after 1 or more prior 
systemic therapies including an anti–

PD-1/PD-L1 ICI and—for tumors with BRAF V600 
mutations—targeted BRAF/MEK therapy. During 
the study, participants received a nonmyeloab-
lative lymphodepleting regimen followed by a 
single infusion of lifileucel and a short course of 
bolus IL-2 for up to 6 doses.6 

In November 2022, investigators reported data 
for patients treated in 2 arms (cohorts 2 and 4) 
of the study during the annual meeting of the 
Society for Immunotherapy of Cancer. Among 
153 heavily pretreated patients in both cohorts, 
the objective response rate was 31.4% (95% CI, 
24.1%-39.4%), including 9 complete responses. 
After a median follow-up of 36.5 months, 41.7% of 
those who responded to therapy had a duration 
of response lasting at least 24 months and the 
median duration had not been reached (TABLE).7 
The therapy has been submitted to the FDA for 
evaluation and approval.8

Lifileucel and other T-cell–directed therapies 
have the potential to become a viable treatment 
option for patients with metastatic melanoma 
who do not respond to frontline therapy with 
ICIs or targeted agents, according to Hamid and 
colleagues. Primary resistance to ICI therapy 
has been observed in 40% to 65% of patients with 
advanced melanoma and acquired resistance 
affects 30% to 40% of those who initially respond. 
Of patients with BRAF V600–mutated tumors who 
receive targeted therapies, primary resistance is 
evident in 15% to 20% and nearly 80% experience 
disease progression at 3 years.6

Data from the LN-144 study are paving the 
way for a biologics license application for lifileu-
cel, which Iovance Biotherapeutics, Inc, the 

PER® Melanoma 
Conference Will Highlight 
Emerging Strategies

ALTHOUGH dramatic progress in the treatment 
of patients with advanced melanoma has been 
made over the past decade, there is much more to 
learn about putting new and emerging novel ther-
apies into action in clinical practice, according to 
Omid Hamid, MD.

Insights on how best to take the next steps in 
using these therapies will be among the take-
home messages of the upcoming 19th Annual 
International Symposium on Melanoma and Other 
Cutaneous Malignancies®. Physicians’ Education 
Resource®, LLC (PER®) is hosting the conference 
on February 4, 2023, in Irving, Texas.

Hamid, who is a cochair of the conference, 
is chief of Translational Research and Immuno-
Oncology and director of Melanoma Therapeutics 
at The Angeles Clinic and Research Institute in 
Los Angeles, California. Also serving as a cochair 
is Jeffrey S. Weber, MD, PhD, deputy director of 
the Perlmutter Cancer Center at NYU Langone 
Health in New York, New York.

The event is aimed at medical, surgical, and 
radiation oncologists, along with dermatologists 
and other physicians who see patients with skin 
cancer. Presentations will feature insights from 
experts on current and emerging treatments 
for melanoma, basal cell carcinoma, squamous 
cell carcinoma, and other skin-related cancers. 
Specific areas of focus include the following:

• Novel immunotherapy-based combinations
• Autologous T-cell therapies
• Bispecific-antibody therapy for solid tumors
•  Adjuvant and neoadjuvant approaches to 

cutaneous malignancy treatment
•  Emerging predictive biomarkers for cutane-

ous malignancies

Expert panels will discuss recent practice- 
changing trial results and preview ongoing trials 
that may result in further updates.

“In addition to providing practical specifics, 
the goal is to convey a small number of general 
themes,” Hamid said in an interview with 
OncologyLive®. “First, we’re not done refining 
checkpoint inhibitor therapeutics in combination. 
Second, there are novel approaches for treating 
skin cancers, which include adoptive T-cell ther-
apy. Third, these therapies are generalizable to 
all solid tumors.”

For further information on the conference, 
visit bit.ly/3OmqlGw.

Jeffrey S. Weber, 
MD, PhD
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company developing the therapy, initiated on a 
rolling basis in August 2022.8 A phase 3 trial test-
ing lifileucel in combination with pembrolizumab 
as frontline therapy for patients with advanced 
melanoma is planned to launch in late 2022 and 
is intended to serve as the confirmatory study for 
the application, according to Iovance executives.9 

“I really believe we’re just at the beginning 
with this sort of adoptive T-cell therapy,” Hamid 
said. ”We’re refining how we give the therapy, 
whether it’s the conditioning, or the interleukin 
stimulus, or the T cells themselves. So that’s a 
great journey.”

EXPLORING NOVEL AGENTS
According to colleagues, Hamid’s 
constant focus on testing the next prom-
ising agent is a defining trait.

“Omid enthusiastically embraces new 
ideas and novel approaches to treating 
cancer,” frequent collaborator Georgina 
V. Long, PhD MBBS (Hons), FRACP, 
said. “This is the only way that we can 
move the field forward and improve 
patient outcomes.” Long is co–medi-
cal director of the Melanoma Institute 
Australia and chair of melanoma medical oncol-
ogy and translational research at Melanoma 
Institute Australia and Royal North Shore 
Hospital at the University of Sydney in Australia. 

In January 2022, Hamid’s devotion to develop-
ing novel approaches helped yield FDA approval 
for tebentafusp-tebn (Kimmtrak) for adults with 
human leukocyte antigen-A*02:01 (HLA-A*02:01)–
positive unresectable or metastatic uveal 
melanoma, a tumor type for which patients have 
few effective systemic therapy options.10,11 

Tebentafusp is a bispecific protein composed 
of a T-cell receptor that binds to a glycoprotein 
100 peptide presented by HLA-A*02:01 on the 
surface of uveal melanoma cells and is fused to an 
anti-CD3 effector.11,12 It is the first T-cell receptor 
and the first bispecific T-cell engager to receive 
FDA approval for a solid tumor.13

Hamid was among the investigators on 
the phase 3 trial (NCT03070392) whose data 

supported the new drug indication for tebenta-
fusp. In the study, 378 patients with previously 
untreated HLA-A*02:01-positive uveal melanoma 
were randomly assigned in a 2:1 ratio to receive 
either tebentafusp (n = 252) or investigator’s 
choice of single-agent pembrolizumab, ipilim-
umab, or dacarbazine (n = 126).11 

At 1 year, the estimated overall 
survival rate was 73% (95% CI, 66%-79%) 
in the tebentafusp group compared with 
59% (95% CI, 48%-67%) in the control 
group. The median overall survival for 
patients who received tebentafusp was 
21.7 months (95% CI, 18.6-28.6) vs  
16.0 months (95% CI, 9.7-18.4) for those 
who received physician’s choice therapy 
(HR, 0.51; 95% CI, 0.37-0.71; P < .001). 

Progression-free survival at 6 months 
also was significantly higher in the 

tebentafusp group than in the control group (31% 
vs 19%, respectively), which translated into an HR 
of 0.73 (95% CI, 0.58-0.94; P = .01).11

MAKING AN IMPACT  
WITH EARLY RESEARCH
Hamid’s enthusiasm for novel approaches has 
been a consistent feature of his research. In 2007, 
Hamid and colleagues delved into the poten-
tial for targeting CTLA-4 in melanoma therapy, 
4 years before the approval of ipilimumab.14 He 
also participated in landmark early research into 
nivolumab and pembrolizumab in melanoma and 
other tumor types.15,16

Hamid went on to play a major role in the phase 
1 KEYNOTE-001 trial (NCT01295827) evaluating 
single-agent pembrolizumab, which supported 
the first-ever indication for the ICI. In September 
2014, the FDA granted an accelerated approval for 
the drug for treating patients with unresectable 
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or metastatic melanoma after disease progression 
on ipilimumab and, if BRAF V600 mutation 
positive, BRAF-targeting therapy.17-19

Hamid also was instrumental in conducting the 
phase 3 KEYNOTE-006 trial (NCT01866319) and 
the phase 2 KEYNOTE-002 study (NCT01704287), 
which generated findings that secured regu-
lar approvals for pembrolizumab in first-line and 
refractory settings, respectively.20-22 

In terms of targeted therapies, Hamid was part 
of the research team that tried to improve upon 
the efficacy of BRAF inhibition in patients with 
BRAF-mutant melanoma by adding a MEK inhib-
itor to the mix. In 2012, Hamid was among the 
investigators who published findings from the 
phase 2 CombiDT trial (NCT01072175) that tested 
the combination of dabrafenib plus trametinib 
in 2 different dosing regimens compared with 
dabrafenib monotherapy.23,24 

In January 2014, the FDA granted an accelerated 
approval to the dabrafenib/trametinib combina-
tion for patients with unresectable or metastatic 
melanoma with a BRAF V600E or V600K muta-
tion.25 Today, the combination also is approved 
for patients with BRAF V600E–mutant tumors in 
several settings: adjuvant treatment in melanoma, 
metastatic non–small cell lung cancer (NSCLC), 
locally advanced or metastatic anaplastic thyroid 
cancer, and in adults and pediatric patients 6 years 
and older with unresectable solid tumors.26

LOOKING BEYOND MELANOMA
Even in the absence of new treatments, Hamid 
said he believes that better combinations and 
timing of existing treatments may significantly 
improve outcomes. He said he also believes—and 
has believed for years—that therapies that have 
revolutionized melanoma care can do the same for 
other solid tumors.

Melanoma was a natural target for immunother-
apies because it is one of the most immunogenic 
tumor types. Analysis of resected melanomas 
has detected the presence of tumor-infiltrating 
lymphocytes, and the occasional spontaneous 
regressions observed in patients with malignant 
melanoma indicated that the immune system 
attacked melanoma more frequently and effec-
tively than it did other cancers.27

Nevertheless, Hamid was already consider-
ing the use of ICIs in other solid tumors before 
any such agents had been approved for mela-
noma treatment. In a paper Hamid coauthored in 
2010, a review of published data on ipili-
mumab, the authors asserted that the 
benefits of checkpoint inhibition “will 
most certainly extend to other malig-
nancies in the near future.”28 

Considering that ipilimumab had not 
been approved for any cancer at that 
point, it was a bold prediction. Today, 
ipilimumab is approved in 6 cancer 
types besides melanoma.29

“The melanoma responses helped get buy-in 
from the larger cancer community,” Hamid said. 
“When they saw the magnitude of response in 
melanoma, they were willing to venture into other 
solid tumors, even though the responses were not 
likely to be so great.”

Hamid helped conduct a phase 1/2 trial 
(NCT00323882) evaluating ipilimumab therapy 
at varying doses with or without external-beam 
radiotherapy (8 Gy/lesion) in patients with 
metastatic castration-resistant prostate cancer. 
Results published in 2013 showed antitumor 
activity across cohorts, with ipilimumab admin-
istered at 10 mg/kg with or without radiotherapy 
demonstrating efficacy regardless of prior chemo-
therapy.30 Ipilimumab has not been approved 

for the treatment of prostate cancer, but trials 
of ipilimumab in combination with nivolumab 
have continued, including a phase 2 study 
(NCT03061539).31 

Additionally, Hamid was part of the team that 
published findings for patients with advanced 
NSCLC who were treated with pembrolizumab 
monotherapy in a cohort of the KEYNOTE-001 
study in 2015. The results demonstrated higher 
responses among participants with PD-L1 
expression on tumor cells of 50% or higher.32 In 
October 2015, the FDA approved pembrolizumab 
for treating patients with PD-L1–positive meta-

static NSCLC who experienced disease 
progression after platinum-containing 
chemotherapy.33

Throughout his career, Hamid has 
focused not only on cutting-edge 
research but also on translating find-
ings into clinical practice through his 
academic positions and conference 
presentations. 

“Omid is unique in the field of mela-
noma oncology. Long existing at the intersection 
of real-world practice and academic research, 
he has made major contributions to the devel-
opment of nearly all the FDA approvals dating 
back to 2010,” said Jason Luke, MD, another 
frequent collaborator, said. Luke is director of the 
Cancer Immunotherapeutics Center within the 
Hillman Cancer Immunology and Immunotherapy 
Program at the University of Pittsburgh Medical 
Center in Pennsylvania. “He is a compassionate 
and excellent physician for his patients with an 
ear close to the ground regarding the educational 
needs for community practice.” ■

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

Jason Luke, MD

TABLE. Snapshot of Lifileucel Study in Advanced Melanoma7

Updated findings for 153 patients in phase 2 trial

PRIOR THERAPIES RESPONSES RESPONSE DURATION

81.7%  
received anti–CTLA-4 therapy

53.6%  
had anti–PD-L1 + anti–CTLA-4 therapy

Median 2 lines  
prior ICI therapy (range, 1-7)

ORR

31.4%
CR

5.9%
PR

25.5%

Median DOR not reached at  

36.5-month follow-up

41.7%
of responders had  
DOR ≥ 24 months

CR, complete response; DOR, duration of response; ICI, immune checkpoint inhibitor; ORR, objective response rate; PR, partial response.
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dMMR Recurrent or Advanced  
Endometrial Cancer
ILLUMINATED
INDICATION
JEMPERLI is indicated for the treatment of adult patients with mismatch 
repair deficient (dMMR) recurrent or advanced endometrial cancer (EC), as 
determined by an FDA-approved test, that has progressed on or following 
prior treatment with a platinum-containing regimen.
This indication is approved under accelerated approval based on tumor 
response rate and durability of response. Continued approval for this 
indication may be contingent upon verification and description 
of clinical benefit in a confirmatory trial(s).

Learn more about JEMPERLI at JEMPERLIHCP.COM 

IMPORTANT SAFETY INFORMATION
Severe and Fatal Immune-Mediated Adverse Reactions 
•  Immune-mediated adverse reactions, which can be severe 

or fatal, can occur in any organ system or tissue and can 
occur at any time during or after treatment with a PD-1/PD-L1– 
blocking antibody, including JEMPERLI. 

•  Monitor closely for signs and symptoms of immune-
mediated adverse reactions. Evaluate liver enzymes, 
creatinine, and thyroid function tests at baseline and 
periodically during treatment. For suspected immune-
mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty 
consultation as appropriate. 

•  Based on the severity of the adverse reaction, withhold or  
permanently discontinue JEMPERLI. In general, if JEMPERLI  
requires interruption or discontinuation, administer systemic  
corticosteroids (1 to 2 mg/kg/day prednisone or equivalent)  
until improvement to ≤Grade 1. 
Upon improvement to ≤Grade 1, initiate corticosteroid 
taper and continue to taper over at least 1 month. Consider 
administration of other systemic immunosuppressants in 
patients whose immune-mediated adverse reaction is not 
controlled with corticosteroids.

Immune-Mediated Pneumonitis
•  JEMPERLI can cause immune-mediated pneumonitis, which 

can be fatal. 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. 
Pneumonitis occurred in 1.4% (7/515) of patients, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis.

Immune-Mediated Colitis
•  Colitis occurred in 1.4% (7/515) of patients, including 

Grade 2 (0.8%) and Grade 3 (0.6%) adverse reactions. 
Cytomegalovirus infection/reactivation have occurred in 
patients with corticosteroid-refractory immune-mediated 
colitis. In such cases, consider repeating infectious workup 
to exclude alternative etiologies.  

Immune-Mediated Hepatitis
•   JEMPERLI can cause immune-mediated hepatitis, which 

can be fatal. Grade 3 hepatitis occurred in 0.2% (1/515) of 
patients. 

Immune-Mediated Endocrinopathies 
  •  Adrenal Insufficiency  

○  Adrenal insufficiency occurred in 1.4% (7/515) of patients, 
including Grade 2 (0.8%) and Grade 3 (0.6%). For Grade 2 
or higher adrenal insufficiency, initiate symptomatic 
treatment per institutional guidelines, including  
hormone replacement as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending on severity. 

 •   Hypophysitis 
○  JEMPERLI can cause immune-mediated hypophysitis. 

Initiate hormone replacement as clinically indicated. 
Withhold or permanently discontinue JEMPERLI  
depending on severity.

•  Thyroid Disorders 
○  Thyroiditis occurred in 0.4% (2/515) of patients; both 

were Grade 2. Hypothyroidism occurred in 7.2% (37/515) 
of patients, all of which were Grade 2. Hyperthyroidism 
occurred in 1.9% (10/515) of patients, including Grade 2 
(1.7%) and Grade 3 (0.2%). Initiate hormone replacement 
or medical management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue JEMPERLI 
depending on severity.

•  Type 1 Diabetes Mellitus, Which Can Present with Diabetic 
Ketoacidosis  
○  JEMPERLI can cause type 1 diabetes mellitus, which can  

present with diabetic ketoacidosis. Monitor patients for  
hyperglycemia or other signs and symptoms of diabetes. 
Initiate treatment with insulin as clinically indicated. 
Withhold or permanently discontinue JEMPERLI depending  
on severity.

Immune-Mediated Nephritis with Renal Dysfunction
•  JEMPERLI can cause immune-mediated nephritis, which can 

be fatal. Nephritis occurred in 0.4% (2/515) of patients; both 
were Grade 2.     

Immune-Mediated Dermatologic Adverse Reactions
•  JEMPERLI can cause immune-mediated rash or dermatitis. 

Bullous and exfoliative dermatitis, including Stevens-Johnson 
syndrome (SJS), toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms (DRESS), 
have occurred with PD-1/PD-L1–blocking antibodies. 
Topical emollients and/or topical corticosteroids may be 
adequate to treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue JEMPERLI 
depending on severity.  

JEMPERLI has demonstrated clinically meaningful efficacy1,2

•  In the primary analysis, the median duration of response was not reached with a median follow-up 
time of 14.1 months.1†

•  The updated analysis showed a median duration of response of 34.7 months with a median 
follow-up of 20.4 months2‡

The efficacy of JEMPERLI was investigated in a global, multicenter, multiple cohort, open-label study of  
71 patients with recurrent or advanced dMMR endometrial cancer who had progressed on or after treatment 
with a platinum-containing regimen. Patients received JEMPERLI 500 mg via intravenous infusion every  
3 weeks for 4 doses followed by 1000 mg every 6 weeks until disease progression or unacceptable toxicity. 
An updated efficacy analysis for JEMPERLI included 103 patients using the same study criteria.1

JEMPERLI has an established safety profile1,2

•  4.8% of patients permanently discontinued treatment due to adverse reactions
•  The most common adverse reactions (≥20%) were fatigue/asthenia, nausea, diarrhea, anemia,  

and constipation
• Safety data from the updated analysis were consistent with the established safety profile
CI=confidence interval; ORR=overall response rate.

†As measured from time of first response.1

‡Median follow-up time is a post hoc analysis of time since initial response.2
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44.7%
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95% CI (30.6, 54.6)
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Other Immune-Mediated Adverse Reactions
•  The following clinically significant immune-mediated adverse  

reactions occurred in <1% of the 515 patients treated with 
JEMPERLI 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. 
○  Nervous System: Meningitis, encephalitis, myelitis and 

demyelination, myasthenic syndrome/myasthenia gravis, 
Guillain-Barre syndrome, nerve paresis, autoimmune 
neuropathy

  ○ Cardiac/Vascular: Myocarditis, pericarditis, vasculitis 
  ○   Ocular: Uveitis, iritis, other ocular inflammatory toxicities. 

Some cases can be associated with retinal detachment. 
Various grades of visual impairment to include blindness 
can occur  

  ○  Gastrointestinal: Pancreatitis, including increases in serum  
amylase and lipase levels, gastritis, duodenitis

  ○  Musculoskeletal and Connective Tissue: Myositis/
polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica

  ○ Endocrine: Hypoparathyroidism
  ○  Other (Hematologic/Immune): Autoimmune 

hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response 
syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenia, 
solid organ transplant rejection 

Infusion-Related Reactions
•   Severe or life-threatening infusion-related reactions have 

been reported with PD-1/PD-L1–blocking antibodies. Severe  
infusion-related reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. Monitor patients for signs 
and symptoms of infusion-related reactions. Interrupt 
or slow the rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction.

Complications of Allogeneic HSCT
•  Fatal and other serious complications can occur in 

patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after treatment with a 
PD-1/PD-L1–blocking antibody, which may occur despite 
intervening therapy. Monitor patients closely for transplant-
related complications and intervene promptly. 

Embryo-Fetal Toxicity and Lactation
•  Based on its mechanism of action, JEMPERLI can cause 

fetal harm. Advise pregnant women of the potential risk 
to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with JEMPERLI and 
for 4 months after their last dose. Because of the potential 
for serious adverse reactions from JEMPERLI in a breastfed 
child, advise women not to breastfeed during treatment with 
JEMPERLI and for 4 months after their last dose.   

Common Adverse Reactions
The most common adverse reactions (≥20%) in patients with  
dMMR EC were fatigue/asthenia, nausea, diarrhea, anemia,  
and constipation. The most common Grade 3 or 4 laboratory 
abnormalities (≥2%) were decreased lymphocytes, decreased  
sodium, decreased leukocytes, decreased albumin, increased  
creatinine, increased alkaline phosphatase, and increased 
alanine aminotransferase.

Please see Brief Summary of full Prescribing Information on 
the following pages.
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dMMR Recurrent or Advanced  
Endometrial Cancer
ILLUMINATED
INDICATION
JEMPERLI is indicated for the treatment of adult patients with mismatch 
repair deficient (dMMR) recurrent or advanced endometrial cancer (EC), as 
determined by an FDA-approved test, that has progressed on or following 
prior treatment with a platinum-containing regimen.
This indication is approved under accelerated approval based on tumor 
response rate and durability of response. Continued approval for this 
indication may be contingent upon verification and description 
of clinical benefit in a confirmatory trial(s).

Learn more about JEMPERLI at JEMPERLIHCP.COM 

IMPORTANT SAFETY INFORMATION
Severe and Fatal Immune-Mediated Adverse Reactions 
•  Immune-mediated adverse reactions, which can be severe 

or fatal, can occur in any organ system or tissue and can 
occur at any time during or after treatment with a PD-1/PD-L1– 
blocking antibody, including JEMPERLI. 

•  Monitor closely for signs and symptoms of immune-
mediated adverse reactions. Evaluate liver enzymes, 
creatinine, and thyroid function tests at baseline and 
periodically during treatment. For suspected immune-
mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty 
consultation as appropriate. 

•  Based on the severity of the adverse reaction, withhold or  
permanently discontinue JEMPERLI. In general, if JEMPERLI  
requires interruption or discontinuation, administer systemic  
corticosteroids (1 to 2 mg/kg/day prednisone or equivalent)  
until improvement to ≤Grade 1. 
Upon improvement to ≤Grade 1, initiate corticosteroid 
taper and continue to taper over at least 1 month. Consider 
administration of other systemic immunosuppressants in 
patients whose immune-mediated adverse reaction is not 
controlled with corticosteroids.

Immune-Mediated Pneumonitis
•  JEMPERLI can cause immune-mediated pneumonitis, which 

can be fatal. 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. 
Pneumonitis occurred in 1.4% (7/515) of patients, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis.

Immune-Mediated Colitis
•  Colitis occurred in 1.4% (7/515) of patients, including 

Grade 2 (0.8%) and Grade 3 (0.6%) adverse reactions. 
Cytomegalovirus infection/reactivation have occurred in 
patients with corticosteroid-refractory immune-mediated 
colitis. In such cases, consider repeating infectious workup 
to exclude alternative etiologies.  

Immune-Mediated Hepatitis
•   JEMPERLI can cause immune-mediated hepatitis, which 

can be fatal. Grade 3 hepatitis occurred in 0.2% (1/515) of 
patients. 

Immune-Mediated Endocrinopathies 
  •  Adrenal Insufficiency  

○  Adrenal insufficiency occurred in 1.4% (7/515) of patients, 
including Grade 2 (0.8%) and Grade 3 (0.6%). For Grade 2 
or higher adrenal insufficiency, initiate symptomatic 
treatment per institutional guidelines, including  
hormone replacement as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending on severity. 

 •   Hypophysitis 
○  JEMPERLI can cause immune-mediated hypophysitis. 

Initiate hormone replacement as clinically indicated. 
Withhold or permanently discontinue JEMPERLI  
depending on severity.

•  Thyroid Disorders 
○  Thyroiditis occurred in 0.4% (2/515) of patients; both 

were Grade 2. Hypothyroidism occurred in 7.2% (37/515) 
of patients, all of which were Grade 2. Hyperthyroidism 
occurred in 1.9% (10/515) of patients, including Grade 2 
(1.7%) and Grade 3 (0.2%). Initiate hormone replacement 
or medical management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue JEMPERLI 
depending on severity.

•  Type 1 Diabetes Mellitus, Which Can Present with Diabetic 
Ketoacidosis  
○  JEMPERLI can cause type 1 diabetes mellitus, which can  

present with diabetic ketoacidosis. Monitor patients for  
hyperglycemia or other signs and symptoms of diabetes. 
Initiate treatment with insulin as clinically indicated. 
Withhold or permanently discontinue JEMPERLI depending  
on severity.

Immune-Mediated Nephritis with Renal Dysfunction
•  JEMPERLI can cause immune-mediated nephritis, which can 

be fatal. Nephritis occurred in 0.4% (2/515) of patients; both 
were Grade 2.     

Immune-Mediated Dermatologic Adverse Reactions
•  JEMPERLI can cause immune-mediated rash or dermatitis. 

Bullous and exfoliative dermatitis, including Stevens-Johnson 
syndrome (SJS), toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms (DRESS), 
have occurred with PD-1/PD-L1–blocking antibodies. 
Topical emollients and/or topical corticosteroids may be 
adequate to treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue JEMPERLI 
depending on severity.  

JEMPERLI has demonstrated clinically meaningful efficacy1,2

•  In the primary analysis, the median duration of response was not reached with a median follow-up 
time of 14.1 months.1†

•  The updated analysis showed a median duration of response of 34.7 months with a median 
follow-up of 20.4 months2‡

The efficacy of JEMPERLI was investigated in a global, multicenter, multiple cohort, open-label study of  
71 patients with recurrent or advanced dMMR endometrial cancer who had progressed on or after treatment 
with a platinum-containing regimen. Patients received JEMPERLI 500 mg via intravenous infusion every  
3 weeks for 4 doses followed by 1000 mg every 6 weeks until disease progression or unacceptable toxicity. 
An updated efficacy analysis for JEMPERLI included 103 patients using the same study criteria.1

JEMPERLI has an established safety profile1,2

•  4.8% of patients permanently discontinued treatment due to adverse reactions
•  The most common adverse reactions (≥20%) were fatigue/asthenia, nausea, diarrhea, anemia,  

and constipation
• Safety data from the updated analysis were consistent with the established safety profile
CI=confidence interval; ORR=overall response rate.

†As measured from time of first response.1

‡Median follow-up time is a post hoc analysis of time since initial response.2
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Other Immune-Mediated Adverse Reactions
•  The following clinically significant immune-mediated adverse  

reactions occurred in <1% of the 515 patients treated with 
JEMPERLI 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. 
○  Nervous System: Meningitis, encephalitis, myelitis and 

demyelination, myasthenic syndrome/myasthenia gravis, 
Guillain-Barre syndrome, nerve paresis, autoimmune 
neuropathy

  ○ Cardiac/Vascular: Myocarditis, pericarditis, vasculitis 
  ○   Ocular: Uveitis, iritis, other ocular inflammatory toxicities. 

Some cases can be associated with retinal detachment. 
Various grades of visual impairment to include blindness 
can occur  

  ○  Gastrointestinal: Pancreatitis, including increases in serum  
amylase and lipase levels, gastritis, duodenitis

  ○  Musculoskeletal and Connective Tissue: Myositis/
polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica

  ○ Endocrine: Hypoparathyroidism
  ○  Other (Hematologic/Immune): Autoimmune 

hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response 
syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenia, 
solid organ transplant rejection 

Infusion-Related Reactions
•   Severe or life-threatening infusion-related reactions have 

been reported with PD-1/PD-L1–blocking antibodies. Severe  
infusion-related reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. Monitor patients for signs 
and symptoms of infusion-related reactions. Interrupt 
or slow the rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction.

Complications of Allogeneic HSCT
•  Fatal and other serious complications can occur in 

patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after treatment with a 
PD-1/PD-L1–blocking antibody, which may occur despite 
intervening therapy. Monitor patients closely for transplant-
related complications and intervene promptly. 

Embryo-Fetal Toxicity and Lactation
•  Based on its mechanism of action, JEMPERLI can cause 

fetal harm. Advise pregnant women of the potential risk 
to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with JEMPERLI and 
for 4 months after their last dose. Because of the potential 
for serious adverse reactions from JEMPERLI in a breastfed 
child, advise women not to breastfeed during treatment with 
JEMPERLI and for 4 months after their last dose.   

Common Adverse Reactions
The most common adverse reactions (≥20%) in patients with  
dMMR EC were fatigue/asthenia, nausea, diarrhea, anemia,  
and constipation. The most common Grade 3 or 4 laboratory 
abnormalities (≥2%) were decreased lymphocytes, decreased  
sodium, decreased leukocytes, decreased albumin, increased  
creatinine, increased alkaline phosphatase, and increased 
alanine aminotransferase.

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

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult  
patients with mismatch repair deficient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

This indication is approved under accelerated 
approval based on tumor response rate and 
durability of response [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  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI 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 in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions. 

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identification and management of immune-
mediated adverse reactions are essential 
to ensure safe use of PD-1/PD-L1–blocking 
antibodies. Monitor closely for symptoms and 
signs that may be clinical manifestations of 
underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid 
function tests 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the  
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically significant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades 
 %

Grade 
3 or 4 

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

   Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

   Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b  Includes anemia, decreased hemoglobin, iron deficiency, 
and iron deficiency anemia.

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 reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. 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 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients. 

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred 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 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency: JEMPERLI can cause 
primary or secondary adrenal insufficiency. 
For Grade 2 or higher adrenal insufficiency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insufficiency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insufficiency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1%  
of the 515 patients treated with JEMPERLI  
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.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, 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, including increases 
in serum amylase and lipase levels, gastritis, 
duodenitis.

Musculoskeletal and Connective Tissue: 
Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, 
arthritis, polymyalgia rheumatica.

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of 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 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.

5.4  Embryo-Fetal Toxicity
Based on its mechanism of action, JEMPERLI

Clinically relevant adverse reactions in <10%  
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders: 
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

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 pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 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: 
•   Severe and fatal immune-mediated  

adverse reactions [see Warnings and 
Precautions (5.1)]

•   Infusion-related reactions [see Warnings  
and Precautions (5.2)]

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 JEMPERLI as a single-agent in  
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled  
290 patients with endometrial cancer and  
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair Deficient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least  
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within  
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.

S:10"
S:13"

T:10.75"
T:13.75"

B:11"
B:14"



Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult  
patients with mismatch repair deficient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

This indication is approved under accelerated 
approval based on tumor response rate and 
durability of response [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  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI 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 in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions. 

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identification and management of immune-
mediated adverse reactions are essential 
to ensure safe use of PD-1/PD-L1–blocking 
antibodies. Monitor closely for symptoms and 
signs that may be clinical manifestations of 
underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid 
function tests 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the  
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically significant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades 
 %

Grade 
3 or 4 

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

   Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

   Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b  Includes anemia, decreased hemoglobin, iron deficiency, 
and iron deficiency anemia.

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 reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. 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 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients. 

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred 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 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency: JEMPERLI can cause 
primary or secondary adrenal insufficiency. 
For Grade 2 or higher adrenal insufficiency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insufficiency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insufficiency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1%  
of the 515 patients treated with JEMPERLI  
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.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, 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, including increases 
in serum amylase and lipase levels, gastritis, 
duodenitis.

Musculoskeletal and Connective Tissue: 
Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, 
arthritis, polymyalgia rheumatica.

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of 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 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.

5.4  Embryo-Fetal Toxicity
Based on its mechanism of action, JEMPERLI

Clinically relevant adverse reactions in <10%  
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders: 
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

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 pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 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: 
•   Severe and fatal immune-mediated  

adverse reactions [see Warnings and 
Precautions (5.1)]

•   Infusion-related reactions [see Warnings  
and Precautions (5.2)]

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 JEMPERLI as a single-agent in  
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled  
290 patients with endometrial cancer and  
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair Deficient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least  
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within  
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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or severe abdominal pain [see Warnings 
and Precautions (5.1)].

• Hepatitis: Advise patients to contact their 
 healthcare provider immediately for jaundice,  
 severe nausea or vomiting, or easy bruising or 
 bleeding [see Warnings and Precautions (5.1)].

• Immune-mediated endocrinopathies: Advise  
 patients to contact their healthcare provider 
 immediately for signs or symptoms of 
 hypothyroidism, hyperthyroidism, thyroiditis, 
 adrenal insufficiency, hypophysitis, or type 1 
 diabetes mellitus [see Warnings and Precautions 
(5.1)].

• Nephritis: Advise patients to contact their  
 healthcare provider immediately for signs 
 or symptoms of nephritis [see Warnings and 
 Precautions (5.1)].

• Severe skin reactions: Advise patients to 
 contact their healthcare provider immediately 
 for any signs or symptoms of severe skin 
 reactions, SJS, TEN, or DRESS [see Warnings 
 and Precautions (5.1)].

• Other immune-mediated adverse reactions: 
• Advise patients that immune-mediated adverse 
reactions can occur and may involve any organ 
system, and to contact their healthcare provider 
immediately for any new signs or symptoms 
[see Warnings and Precautions (5.1)].

• Advise patients of the risk of solid organ 
transplant rejection and to contact their 
healthcare provider immediately for signs or 
symptoms of organ transplant rejection [see 
Warnings and Precautions (5.1)].

Infusion-Related Reactions
• Advise patients to contact their healthcare 
 provider immediately for signs or symptoms 
 of infusion-related reactions [see Warnings and 
 Precautions (5.2)].

Complications of Allogeneic HSCT
• Advise patients of the risk of post-allogeneic 
 hematopoietic stem cell transplantation 
 complications [see Warnings and Precautions 
 (5.3)]. 

Embryo-Fetal Toxicity
• Advise females of reproductive potential of  
 the potential risk to a fetus and to inform their 
 healthcare provider of a known or suspected 
 pregnancy [see Warnings and Precautions (5.4), 
Use in Specific Populations (8.1, 8.3)].

• Advise females of reproductive potential to use 
 effective contraception during treatment with 
 JEMPERLI and for 4 months after the last dose 
[see Warnings and Precautions (5.4), Use in 
 Specific Populations (8.1, 8.3)].

Lactation
• Advise women not to breastfeed during 
 treatment with JEMPERLI and for 4 months 
 after the last dose [see Use in Specific 
 Populations (8.2)].
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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 to 
dostarlimab-gxly in the studies described below 
with the incidence of antibodies in other studies or 
to other products may be misleading.

The immunogenicity of dostarlimab was evaluated 
in GARNET. Treatment-emergent anti-drug 
antibodies (ADAs) against dostarlimab-gxly were 
detected in 2.1% of 384 patients who received 
dostarlimab-gxly at the recommended dosage. 
Neutralizing antibodies were detected in 1% 
of patients. Because of the small number of 
patients who developed ADAs, the effect of 
immunogenicity on the efficacy and safety of 
dostarlimab-gxly is inconclusive. 

8  USE IN SPECIFIC POPULATIONS

8.1  Pregnancy

Risk Summary
Based on its mechanism of action, JEMPERLI 
can cause fetal harm when administered to a 
pregnant woman [see Clinical Pharmacology 
(12.1) of full prescribing information]. There are 
no available data on the use of JEMPERLI 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 
placental barrier; therefore, dostarlimab-gxly 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 JEMPERLI 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 JEMPERLI 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 dostarlimab-gxly 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 
dostarlimab-gxly in human 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 and for 4 months after the last 
dose of JEMPERLI.

8.3  Females and Males of Reproductive 
Potential
JEMPERLI can cause fetal harm when 
administered to a pregnant woman [see Use in 
Specific Populations (8.1)]. 
Pregnancy Testing
Verify pregnancy status in females of reproductive 
potential prior to initiating JEMPERLI [see Use in 
Specific Populations (8.1)].
Contraception
Females: Advise females of reproductive potential 
to use effective contraception during treatment 
with JEMPERLI and for 4 months after the last 
dose.

8.4 Pediatric Use
The safety and efficacy of JEMPERLI have not 
been established in pediatric patients.

8.5  Geriatric Use
Of the 515 patients treated with JEMPERLI, 
51% were younger than 65 years, 37% were 
aged 65 through 75 years, and 12% were 
75 years or older. No overall differences in safety 
or effectiveness were observed between these 
patients and younger patients. 

17  PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved 
patient labeling (Medication Guide). 

Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated
adverse reactions that may be severe or fatal, 
may occur after discontinuation of treatment, and 
may require corticosteroid or other treatment and 
interruption or discontinuation of JEMPERLI. These 
reactions may include:
• Pneumonitis: Advise patients to contact their 

healthcare provider immediately for new or 
worsening cough, chest pain, or shortness of 
breath [see Warnings and Precautions (5.1)].

• Colitis: Advise patients to contact their 
healthcare provider immediately for diarrhea 

Table 2. Laboratory Abnormalities that Worsened 
from Baseline to Grade 3 or 4 Occurring in 
≥1% of Patients with dMMR Endometrial 
Cancer Receiving JEMPERLI in GARNET

   Laboratory Test

JEMPERLI (N=104)

All 
Gradesa

%

Grade 
3 or 4a

%

   Hematology

   Decreased lymphocytes 37 9

   Decreased leukocytes 21 2.9

   Chemistry

   Decreased albumin 30 2.9

   Increased creatinine 27 2.9

   Increased alkaline 
   phosphatase 25 2.9

   Increased aspartate    
   aminotransferase 16 1.9

   Increased alanine  
   aminotransferase 15 2.9

   Electrolytes

   Decreased sodium 26 4.8

   Increased calcium 15 1.9

   Decreased potassium 15 1.9
a Consists of new onset of laboratory abnormality or 
worsening of baseline laboratory abnormality.

6.1 Clinical Trials Experience (cont)

Continued from previous page
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To watch the entire OncLive Peer Exchange® discussion,  
scan the QR code or visit bit.ly/3gyKKv8

 Participating in the panel are, from left, Michael J. Birrer, MD, PhD; Shannon N. Westin, MD, MPH, FACOG;  
Robert L. Coleman, MD, FACOG, FACS; and Bradley J. Monk, MD.

Treatment Complexities Continue  
to Mount in Gynecologic Cancers
by BRITTANY LOVELY

DATA CONCERNING THE LONG-TERM 
benefit of PARP inhibitors as maintenance ther-
apy for select patients with ovarian cancer 
in later-line settings have come under fire in 
2022 as several agents have failed to demon-
strate improvements in overall survival (OS) 
outcomes.1-3 These data readouts have resulted 
in recommendations from the FDA, the Oncology 
Drug Advisory Committee (ODAC), and the drug 
sponsors for the removal of indications for ruca-
parib (Rubraca), niraparib (Zejula), and olaparib 
(Lynparza) in heavily pretreated patients with 
BRCA-mutant ovarian cancer.1-3

The removal of indications is only one of the 
stories being told in ovarian cancer this past year. 
In a recent OncLive Peer Exchange®, an expert 
panel of gynecologic oncologists highlighted 
areas of ongoing research that have demonstrated 
improvements for frontline maintenance thera-
pies as well as advances in the novel agents for 
patients with recurrent disease. 

“It was easier when it was just carbo-
platin and paclitaxel, now we have a 
lot of choices with these active drugs,” 
Michael J. Birrer, MD, PhD, said. 
“Stratifying patients more carefully 
with biomarkers is going to be import-
ant, [as well as] working work with our 
regulatory [partners] to get a consensus 
on OS vs [progression-free survival] PFS 
because the field of ovarian cancer is 
now moving toward [where] non–small 
cell lung cancer is [in terms of using outcomes], 
and we need to have the same sort of agree-
ment on how we’re going to go forward [with 

data to support indications]. One of the ways we 
could effectively do that is to point out that we 
can stratify our patients better, for example with 
homologous recombination deficiency 
[HRD] testing.”

ERASING LATER-LINE  
MAINTENANCE INDICATIONS
The voluntary withdrawal of indica-
tions for heavily pretreated patients 
with BRCA-mutated ovarian cancer stem 
from OS data reflecting HRs that failed 
to demonstrate a benefit with prolonged 
PARP inhibitor therapy in this patient 
population (TABLE).1-4 The manufacturers of 
niraparib, olaparib, and rucaparib each issued 
statements that the data no longer support the 
use of these agents. “[What happens with] these 
dear doctor letters is the sponsor says we looked 
at the data, we had conversations with the FDA, 
we decided to withdraw this accelerated approval 

for whatever reason, right or wrong,” 
Bradley J. Monk, MD, said.

The voluntary withdrawal of indica-
tions began in June 2022, when Clovis 
removed the indication for rucapa-
rib for patients with BRCA-mutated 
ovarian cancer after at least 2 prior 
chemotherapies in the United States 
and Europe. The FDA granted accel-
erated approval to the PARP inhibitor 
in December 2016 for the treatment of 

patients with deleterious BRCA mutation (germ-
line and/or somatic)–associated advanced ovarian 
cancer following 2 or more chemotherapies. In 2 

open-label, single-arm trials, investigator- 
assessed ORR was 54% with a median duration  
of response of 9.2 months.5

In November 2022, the FDA issued 
a notice to Clovis requesting that the 
company limit the use of rucaparib to 
second-line maintenance therapy for 
patients with recurrent ovarian cancer 
harboring BRCA mutations. If the  
2 sides cannot reach an agreement on 
the revised indication, the FDA said 
it would convene an ODAC meeting to 
review the matter.

In August 2022, AstraZeneca and 
Merck notified providers that olaparib was no 
longer indicated for adults with BRCA-mutated 
advanced ovarian cancer who have received 
at least 3 prior lines of chemotherapy follow-
ing a safety analysis of the phase 3 SOLO3 trial 
(NCT02282020). At a median follow-up of  
48.9 months in patients who received 2 or more 
lines of prior chemotherapy, olaparib monother-
apy elicited a median OS of 34.9 months. At a 
median follow-up of 25.4 months, patients who 
were administered chemotherapy experienced a 
median OS of 32.9 months (HR, 1.07;  
95% CI, 0.76-1.49).

In an evaluation of patients who received 
at least 2 lines of therapy, 65.2% of those who 
received olaparib died by the April 2021 data 
cutoff compared with 52.3% of those assigned to 
chemotherapy. For patients who received  
3 or more prior lines of chemotherapy, 70.0% of 
patients in the olaparib arm had died compared 
with 54.8% of those assigned to chemotherapy.4

Michael J. Birrer, 
MD, PhD

Bradley J.  
Monk, MD
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Finally, niraparib was indicated for use with 
patients with advanced ovarian, fallopian tube, 
or primary peritoneal cancer who have been 
treated with 3 or more prior chemotherapy regi-
mens and whose cancer is associated with 
homologous recombination deficiency 
(HRD)–positive status.6 In September 
2022, GSK notified providers that 
investigators identified “a potential 
detrimental effect” on OS in patients 
treated with other PARP inhibitors in 
trials evaluating niraparib as third-line 
or later therapy for patients with BRCA-
mutated advanced ovarian cancer.

The review of the indication was 
scheduled to undergo review by ODAC 
considering the release of survival data from the 
phase 3 NOVA study (NCT01847274); however, 
the meeting was cancelled in October 2022 after 
the agency cited that the meeting was no longer 
needed.7 In September 2022, the indication for 
the treatment of patients with HRD-positive 
ovarian cancer after 3 or more prior lines of 
chemotherapy was removed.3 The data from 
the NOVA study will be presented during a 
plenary session from the European 
Society for Medical Oncology (ESMO).8 
In November 2022, the manufacturer 
restricted use of the agent as a second-
line maintenance strategy to only 
patients with deleterious or suspected 
deleterious germline BRCA mutations. 
The frontline maintenance indication 
remained unchanged.5

“This [decision] harks back to the 
infectious nature of this dear doctor 
stuff,” Birrer said. “In this case, to a certain 
extent, the sponsor is seeing a very shrink-
ing market for these agents because the median 
[lines of prior therapy in the studies] is 4 lines 
or more, every [patient] is getting PARP [inhibi-
tion] upfront and that’s good. [Related] to that is 
the concern about these preliminary OS inter-
pretations with HRs and CIs extended over 1. 
The general [precedent] is not a good one [and] 
some work needs to be done to educate both the 
community oncologists and then also we need 
discussions with the FDA.”

What appeared to be an emerging trend for 
these agents in this population was a concern 
for Monk. “We’re advocates for patients,” Monk 
said. “In our everyday practice we have seen 
patients who for whatever reason haven’t seen a 
PARP inhibitor [as a] later line of therapy, where 
chemotherapy in my experience is not very 
effective…. These randomized trials put that 
[choice] into question—[outcomes showed] the 
PARP inhibitors improves response rates, they 
improved progression-free survival [PFS]. The 
influence on OS is maybe in settings that are not 
relevant to my practice pattern.”

PROGRESS IN THE FRONT LINE
“The science has been around since 2018 and we 
also have data from 2012 saying that there is a 
strong relationship between BRCA mutation and 
the expectation for treatment to PARP,” Robert 

L. Coleman, MD, FACOG, FACS, 
said, adding that there is confi-
dence using PARP maintenance in the 
frontline setting.

“The unified [opinion] is that every 
patient with a BRCA mutation and newly 
diagnosed advanced ovarian cancer 
that responds to platinum needs a PARP 
inhibitor,” Monk said. “I’m less passion-
ate about which PARP inhibitor.”

Olaparib
Two years of olaparib maintenance therapy elicited 
a long-term OS benefit vs placebo in patients with 
newly diagnosed, advanced ovarian cancer harbor-
ing a BRCA mutation, according to 7-year follow-up 
findings from the phase 3 SOLO1/GOG-3004 
trial (NCT01844986) presented at the 2022 ESMO 
Congress and simultaneously published in the 
Journal of Clinical Oncology.9,10

“We are really familiar with SOLO1, 
in which patients are treated up front: 
They had their primary platinum treat-
ment and a benefit of some kind and 
were randomly assigned between olapa-
rib for 2 years or placebo,” Shannon N. 
Westin, MD, MPH, FACOG, said. “We’ve 
seen presentations of the PFS data which 
have remained very solid at an HR of 0.33 
so these patients are living longer with-
out progression.”

As of the data cutoff of March 7, 2022, the 
median OS was not reached with olaparib 
compared with 75.2 months with placebo (HR, 
0.55; 95% CI, 0.40-0.76; P = .0004). The 7-year OS 
rates were 67.0% in the olaparib arm and 46.5% in 
the placebo arm. The median duration of follow-up 
in the olaparib and placebo arms was 88.9 months 
(range, 85.7-93.6) and 87.4 months (range, 84.3-
91.7), respectively.9

At data cutoff, 45.3% of patients in the olapa-
rib arm and 20.6% in the placebo arm had still not 
received a first subsequent treatment, while 44.3% 
of patients given placebo received a PARP inhibi-
tor in a subsequent line of therapy, compared with 
14.6% of patients in the olaparib group.

“What’s always been really exciting about the 
PFS and now the OS curves is that we antici-
pated that the patients with BRCA mutations do 
the best and so we thought maybe the control 
arm would perform better,” Westin said, adding 
that these patients are younger and healthier and 
typically respond better to treatment. “That’s not 
what we’re seeing. We are seeing consistent bene-
fit in that patient population with the use of the 
PARP inhibitor.”

Shannon N. Westin, 
MD, MPH, FACOG

Robert L. Coleman, 
MD, FACOG, FACS
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No new safety signals were observed during 
the 7-year follow-up. The incidence of myelo-
dysplastic syndrome/acute myeloid leukemia 
remained low in the olaparib and placebo arms 
(1.5% vs 0.8%, respectively) and new primary 
malignancies remained balanced between 
arms (5.4% vs 6.2%). Pneumonitis occurred in 5 
patients treated with olaparib.9

A combination of bevacizumab (Avastin) and 
olaparib was evaluated as a frontline treat-
ment for patients with ovarian cancer who had 
a response to chemotherapy and no evidence 
of disease remaining in the phase 3 PAOLA-1/
ENGOT-ov25 trial (NCT02477644). At the ESMO 
Congress 2022, data from the final OS analysis 

showed a clinically meaningful improvement 
after a median follow-up of 61.7 months 
(range, 57.5-67.0) in the olaparib arm and 61.9 
months (range, 58.1-66.8) in the placebo arm. 
The median OS in the intention-to-treat (ITT) 
population was 56.5 months vs 51.6 months, 
respectively (HR, 0.92; 95% CI, 0.76-1.12; P = 
.4118). Moreover, OS rates at 5 years were 47.3% 
with the addition of olaparib compared with 
41.5% with placebo.11

In patients with tumors positive for HRD, the 
addition of olaparib to bevacizumab mainte-
nance therapy reduced the risk for death by 38% 
(HR, 0.62; 95% CI, 0.45-0.85), with 5-year OS 
rates of 65.5% with the combination regimen and 

48.4% with placebo. This benefit was consistent 
across patients who harbored a BRCA mutation 
(5-year OS rates, 73.2% vs 53.8%, respectively; 
HR, 0.60; 95% CI, 0.39-0.93) and those who did not 
(5-year OS rates, 54.7% vs 44.2%; HR, 0.71; 95% 
CI, 0.45-1.13). However, no benefit was seen in 
HRD-negative patients (5-year OS rates, 32.3% vs 
25.7%, respectively; HR, 1.19; 95% CI, 0.88-1.63).11

“It’s difficult to really call [bevacizumab alone 
a] control arm,” Birrer noted in a discussion of the 
trial design. “In some regard that explains the 
results, which are that there was a statistically 
significant OS prolongation in the HRD popula-
tion, which included BRCA or no BRCA mutation. 
If you look at the ITT [data], it has an HR of 0.92, 
which is not statistically significant. In the HRD 
population it certainly was, with an HR of 0.62. 
Very impressive.”

Westin noted that even though more clinicians 
are using bevacizumab now, “it took a long time 
to get there. We’re seeing more bevacizumab use 
in the community.” Considering that, data from 
longer follow-up are emerging to that may influ-
ence treatment schemas for maintenance therapy. 
A recent study published in the Journal of Clinical 
Oncology signaled that bevacizumab beyond  
15 months did not improve PFS in patients with 
newly diagnosed stage IIB to IV ovarian cancer.12 

Data from the phase 3 BOOST trial 
(NCT01462890) showed that among 2 cohorts of 
patients with ovarian cancer receiving bevaci-
zumab, there was no difference in PFS between 
the treatment arms (HR, 0.99; 95% CI, 0.85-
1.15; P = .90). The median PFS with 15 months 
of treatment was 24.2 (95% CI, 22.2-26.5), and 
extended treatment of 30 months yielded a 
median PFS of 26.0 months (95% CI, 23.7-29.7). 
OS outcomes were also similar between the 2 
arms (HR, 1.04; 95% CI, 0.87-1.23; P = .68).12

Niraparib
Monk noted that the update from the phase 
3 PRIMA trial (ENGOT-OV26/GOG-3012; 
NCT02655016) is the pivotal trial supporting the 
argument for HRD testing. In the latest results, 

 Michael J. Birrer, MD, PhD; Shannon N. Westin, MD, MPH, 
FACOG; and Robert L. Coleman, MD, FACOG, FACS, highlight 
the importance of HRD testing for patients with ovarian cancer.

TABLE.  Summary of  Later- l ine Maintenance Approval  Status in  Ovarian Cancer 1-4

Rucaparib: Approved as a monotherapy for the treatment of patients with deleterious, germline and/or somatic BRCA-
mutant ovarian cancer who have been treated with ≥ 2 chemotherapy regimens.

ARIEL3 (NCT01968213)

Outcome Rucaparib (n = 375) Placebo (n = 189)

Median PFS, months (95% CI)
10.8 5.4

HR 0.36; 95% CI, 0.30-0.45

ORR 10% 8%

BRCA mutant Rucaparib (n = 130) Placebo (n = 66)

Median PFS, months (95% CI)
16.6 5.4

HR, 0.23; 95% CI, 0.16-0.34; P < .0001

ORR 27% 12%

Trial for OS data: ARIEL4 (NCT02855944)

Outcome Rucaparib (n = 233) Placebo (n = 116)

Median OS, months
19.4 25.4

HR, 1.313; 95% CI, 0.999-1.725

Olaparib: For adults with BRCA-mutated advanced ovarian cancer who have received ≥ 3 prior lines of chemotherapy

SOLO3 (NCT02282020)

Outcome Olaparib (n = 178) Chemotherapy (n = 88)

Median PFS, months
NR 13.8

HR, 0.30; 95% CI, 0.23-0.41; P < .001

3-year PFS rate 60.4% 26.9%

Trial for OS data: SOLO3

≥ 2 lines of therapy Olaparib (n = 178) Chemotherapy (n = 88)

Median OS, months
34.9 32.9

HR, 1.07; 95% CI, 0.76-1.49

≥3 lines of therapy Olaparib (n = 90) Chemotherapy (n = 42)

Median OS, months
29.9 39.4

HR, 1.33; 95% CI, 0.84-2.18

Niraparib: As a maintenance treatment for patients with recurrent epithelial ovarian, fallopian tube, or primary peritone-
al cancers who are in complete or partial response to platinum-based chemotherapy.

QUADRA Study (NCT02354586)

Outcome Niraparib (n = 284)

ORR 24%

Median DOR, months 8.3

Trial for OS: ENGOT-OV16/NOVA (NCT01847274)

HR for OS Niraparib Placebo

HR, 1.06; 95% CI, 0.81-1.37

ORR, overall response rate; OS, overall survival; PFS, progression-free survival.
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E P I S O D E  1 
Recent Updates in PARP Inhibitor 
Indications for Ovarian Cancer

Robert L. Coleman, MD, FACOG, FACS, 
reviews data from the ARIEL4 trial on rucaparib 
in recurrent ovarian cancer, sparking a 
discussion on PARP inhibitor use.
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E P I S O D E  2 
PARP Inhibitors in Ovarian Cancer: 
The SOLO-3 Trial

Shannon N. Westin, MD, MPH, FACOG, 
explains the study design and outcomes of  
the SOLO-3 trial.

E P I S O D E  3 
PARP Inhibitors as Frontline 
Maintenance Therapy

Bradley J. Monk, MD, FACOG, FACS, generates 
a discussion on the use of PARP inhibitors in 
ovarian cancer treatment.

NEXT UP

maintenance treatment with niraparib produced 
a sustained and durable PFS benefit in patients 
with primary advanced ovarian cancer who 
responded to first-line platinum-based chemo-
therapy, spanning biomarker subgroups.13 

At a median follow-up of 3.5 years, the median 
PFS with niraparib was 24.5 months per inves-
tigator assessment vs 11.2 months with placebo 
in the HRD population (n = 373; HR, 0.52; 95% 
CI, 0.40-0.68; P < .001). In the overall popula-
tion (n = 733), the median investigator-assessed 
PFS with niraparib was 13.8 months vs 8.2 
months with placebo (HR, 0.66; 95% CI, 0.56-0.79; 
P < .001).13 Treatment with niraparib boosted the 
duration of PFS vs placebo across the biomarker 
subgroups examined. The greatest benefit was 
observed in those with HRD tumors that were 
BRCA mutated (HR, 0.45; 95% CI, 0.32-0.64). 

“It was nice to see that the curves [with 
longer-follow up] are parallel. They continued 
to parallel out with over 3 years. It’s confirma-
tion across analytical end points providing more 
confidence that [niraparib] works in those with 
biomarker-positive mutations,” Coleman said.

Rucaparib
Rucaparib maintenance therapy improved PFS vs 

placebo in patients with newly diagnosed ovar-
ian cancer, according to disease risk subgroup 
analyses from the phase 3 ATHENA–MONO study 
(NCT03522246).14 Among patients with HRD, 
the median PFS was 28.7 months with rucapa-
rib vs 11.3 months with placebo (HR, 0.47; 95% 
CI, 0.31-0.72; log-rank P = .0004). In the over-
all population, the median PFS was 20.2 months 
vs 9.2 months, respectively (HR, 0.52; 95% CI, 
0.40-0.68; log-rank P < .0001). Notably, the 
24-month PFS rate in the ITT population was 
45.1% vs 25.4% for rucaparib and placebo, respec-
tively. The benefit of rucaparib was consistent 
across subgroups.14

PFS was also assessed in terms of response 
to first-line chemotherapy. Among patients who 
achieved a partial response, the median PFS was 
14.8 months (95% CI, 9.1-25.6) and 9.1 months 
(95% CI, 3.5-9.2; HR, 0.43; 95% CI, 0.18-1.02) in 
the HRD population and 12.2 months (95% CI, 
9.2-19.7) and 6.4 months (95% CI, 3.7-9.2) in the 
ITT population following treatment with rucapa-
rib and placebo, respectively. Among complete 
responders (CRs), the median PFS was 25.8 
months (95% CI, 17.4-not reached [NR]) and NR 
(95% CI, 2.5-NR) in the HRD population follow-
ing treatment with rucaparib and placebo, 

respectively. In the ITT population, the median 
PFS was 15.6 months (95% CI, 10.2-25.8) and 6.4 
months (95% CI, 2.7-NR; HR, 0.48; 95% CI, 0.23-
1.03), respectively. Safety was similar across 
patient subgroups.

“We have these 3 PARP inhibitors, olaparib, 
niraparib and rucaparib, [with the rucaparib 
data showing benefit] in the BRCA, HRD, and the 
HRD-negative subsets,” Monk said noting that 
rucaparib is not yet approved, but that applica-
tions to the FDA and European Medicines Agency 
are submitted.15

Birrer, Westin, and Monk all agreed that test-
ing becomes important for these patients. Monk 
noted, “You have to do 2 things to [take advan-
tage of the PAOLA-1 opportunity: You [must give 
patients] bevacizumab and you must have molec-
ular testing of the tumor [for HRD].”

Coleman added, “As we get better with respect 
to [identifying and using] these biomarkers to 
guide treatment, patients are going to benefit 
and we’ll [know better which] patients shouldn’t 
[receive PARP maintenance]. I’m OK with the 
science continuing to move in that direction.” ■

For a full list of references,  
see the article at  . 
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HPV, PD-L1 Move to the Forefront of Biomarkers  
for Head and Neck Cancers
by SILAS INMAN

THE FRONTLINE TREATMENT FOR patients 
with head and neck cancer is largely dominated 
by surgery and radiation therapy, with ongoing 
efforts to find biomarkers and other strategies to 
better individualize care. The leading markers 
used to tailor therapy are human papillomavirus 
(HPV) status, which typically signals the aggres-
siveness of the disease, and PD-L1 expression 
level, which may help guide selection of immune 
checkpoint inhibitor (ICI) therapy.

These markers are gaining notice in differ-
ent settings. HPV status has broad applicability 
across head and neck cancers, whereas the clin-
ical utility of PD-L1 expression remains a more 
nuanced question.

HPV-POSITIVE TUMORS
Approximately 70% of head and neck cancers, 
specifically oropharyngeal cancers, are posi-
tive for HPV, with most cases associated with 
the HPV-16 subtype. These tumors appear most 
commonly in nonsmoking White men with a 
mean age of diagnosis of 60.3 years (SD, 10.8) for 
oropharyngeal cancer and 63.2 years (SD, 12.7) 
for other types of head and neck cancers.1,2

Moreover, HPV-positive tumors typically fall 
into a low- to intermediate-risk category, with 
5-year overall survival (OS) outcomes far supe-
rior compared with rates for HPV-negative 
tumors, which are typically caused by smoking. 
For patients with HPV-associated head and neck 
cancers, the 5-year OS rate ranges from 75% to 
80% compared with 45% to 50% for those with 
HPV-negative tumors.3

In many cases, although the prognosis is 
more favorable for patients with HPV-positive 
tumors, the treatment is the same as it is for 
HPV-negative tumors. However, with the intro-
duction of ICIs and other options, deintensified 
treatment regimens are being explored for 
patients with head and neck cancer, based 
on their HPV status coupled with clinical 
characteristics. 

“We really want to cure these patients. 
These are young patients who are other-
wise healthy who have decades of life. 
Even an incremental decrease in the 
outcome of survival is a concern, but 
we’re balancing that with the toxic-
ity of the therapies,” Glenn J. Hanna, MD, 
said during a presentation at the 40th 
Annual CFS®: Innovative Cancer Therapy for 
Tomorrow in November 2022. He is director of 
the Center for Salivary and Rare Head and Neck 

Cancers at Dana-Farber Cancer Institute and 
an assistant professor of medicine at Harvard 
Medical School, both in Boston, Massachusetts.

Risk-Adapted Therapy  
for HPV-Positive Tumors
Several studies are assessing a reduced 
radiation dose for patients with 
HPV-positive head and neck cancer. The 
standard radiation dose for locoregion-
ally advanced head and neck cancer 
is 70 Gy, which Hanna mentioned is 
one of the highest in all of oncology, 
warranting deintensification to avoid 
morbidity. Across these studies, clinical 
characteristics are being used to further classify 
risk for those with HPV-positive disease, such as 
tumor size, margins following surgery, extracap-
sular spread (ECS), and lymph node involvement. 

The phase 2 NRG-HN002 study 
(NCT02254278)4 specifically examined a 60-Gy 
intensity-modulated radiation therapy (IMRT) 
dose either alone or with cisplatin. The 2-year 
progression-free survival (PFS) rate for patients 
who received IMRT plus cisplatin was 90.5% 
(90% lower confidence bound [LCB], 86.6%; P = 
.04), which met the primary end point for the 
trial, compared with 87.6% (90% LCB, 83.3%; 
P = .23) with IMRT alone. The MD Anderson 
Dysphagia Inventory mean score for the combi-
nation was 85.3 at 1 year, representing a 
significant improvement, Hanna said. 

The NRG-HN005 study (NCT03952585) is 
exploring other combinations for patients with 
HPV-positive oropharyngeal squamous cell 
carcinoma, including 60 Gy with cisplatin or 
nivolumab (Opdivo), a PD-1 inhibitor. This phase 
2/3 study is recruiting participants. 

Other combination partners have been tested 
with radiation therapy, with varying results 

for patients with HPV-positive 

head and neck cancer. In the De-ESCALaTE 
HPV study (NCT01874171), the combination of 
70 Gy of IMRT plus cetuximab (Erbitux) was 
inferior to cisplatin plus 70 Gy.5 Although this 

study did not show a superior partner 
to traditional platinum chemother-
apy, other studies looking at induction 
chemotherapy followed by concurrent 
chemotherapy with low-dose radiation 
did show promise. 

In the ECOG-E1308 study 
(NCT01084083),6 patients with 
HPV-positive cancers who experienced a 
complete response to induction therapy 
with cisplatin, paclitaxel, and cetuximab 

received low-dose IMRT at 54 Gy in 27 fractions 
plus weekly cetuximab. The 2-year OS with this 
approach was 94% (95% CI, 82%-98%). Moreover, 
quality-of-life improvements were noted, with 
fewer swallowing issues and less nutrition 
impairment than expected, Hanna said. 

A similar approach with nab-paclitaxel 
(Abraxane) incorporated into the induction 
phase along with carboplatin was explored in the 
phase 2 OPTIMA study (NCT02258659).7 In this 
study, response to induction and clinical risk 
were used to tailor subsequent therapy. Patients 
with a low risk received 50 Gy of radiation 
therapy alone, whereas participants with inter-
mediate to high risk received standard-dosed 
chemoradiotherapy. Overall, findings showed 
that the 2-year OS rate was 100% among patients 
with low-risk disease and 97% for those with 
high-risk disease.7 

The subsequent OPTIMA II study 
(NCT03107182) moved this induction regimen 
to the locoregional setting with the addition of 
nivolumab to nab-paclitaxel and carboplatin.8 
Findings showed the 2-year OS with the trip-
let induction followed by 50 Gy of radiation or 
surgery was 96.0% in the low-risk group, defined 
as those with postinduction shrinkage of 50% or 
more. The 2-year OS was 91.9% for the low-risk/
lower-response and high-risk/high-response 
group and 100.0% for an all-others high-risk 
group, which both received standard chemoradio-
therapy after triplet induction.

“The concept is that people are trying to use 
lower-dose IO [immuno-oncology], radiation, or 
chemotherapy up front to select a patient for less 
radiation in the back,” said Hanna.

As with every successful strategy, the goal is 
to move a novel regimen earlier in the treatment 
paradigm. In the E3311 study (NCT01898494), 

Glenn J.  
Hanna, MD

An estimated  

70% of 
oropharyngeal 
cancers are positive 
for the human 
papillomavirus. 
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risk stratification was moved into the adjuvant 
setting by applying it directly following tran-
soral resection for patients with HPV-positive 
tumors. In this study, participants with T1-T2 
N0-N1 tumors with negative margins were eligi-
ble for observation following surgery, whereas 
those with higher-risk disease received risk-
adapted treatments.

In findings from E3311,9 the 2-year PFS was 
96.9% (90% CI, 91.9%-100%) for patients in the 
low-risk observation group after primary tran-
soral surgery. Those with intermediate-risk 
disease (clear/close margins, < 1 mm ECS, 2-4 
metastatic nodes) after surgery received either 
50 Gy in 25 fractions or 60 Gy in 30 fractions, 
with similar outcomes: 2-year PFS rates of 94.9% 
(90% CI, 91.3%-98.6%) and 96.0% (90% CI, 92.8%-
99.3%), respectively. Patients with high-risk 
disease (positive margins, > 1 mm ECS, ≥ 5 meta-
static lymph nodes) received 66-Gy/33-fraction 
radiotherapy with cisplatin and had a 2-year PFS 
of 90.7% (90% CI, 86.2%-95.4%). 

“Promising strategies exist, but where do you 
start?” asked Hanna. “Everyone is doing their 
own thing: less radiation, minimizing chemother-
apy, using immunotherapy, selecting based on 
surgery, plasma HPV DNA. Stratification is really 
going to rely on biomarker selection being inte-
grated into decision-making.”

ROLE OF PD-L1 EXPRESSION 
IN HEAD AND NECK CANCER
National Comprehensive Cancer Network guide-
lines for head and neck cancer place the ICIs 
nivolumab and pembrolizumab (Keytruda) as 
category 1 preferred options for patients with 
recurrent, unresectable, or metastatic head 
and neck squamous cell carcinoma (HNSCC).10 
However, these guidelines also note that the role 
and definition of PD-L1 expression remain ambig-
uous, with only an association seen between 
positive expression and better outcomes.

“We all know that PD-L1 expression is import-
ant in management of the disease. It was 
originally established with just basic 
immunohistochemistry that some squa-
mous cell carcinomas do express PD-L1. 
Now, we have a little bit more clarity on 
how to quantify this in head and neck 
cancer,” Ranee Mehra, MD, said during 
a presentation at the 40th Annual CFS® 
conference. Mehra is director of head 
and neck medical oncology and a  
professor of medicine at the University of 
Maryland Marlene and Stewart Greenebaum 
Comprehensive Cancer Center in 
Baltimore, Maryland.

Clinical trials exploring immunotherapies in 
head and neck cancer have used 2 different defi-
nitions for PD-L1 positivity. The first, tumor 
proportion score (TPS), uses the percentage 

of tumor cells with PD-L1 expression on the 
membrane. The other measure, combined posi-
tive score (CPS), is the amount of PD-L1 expressed 
on immune cells divided by the number of tumor 
cells, with the final number then multiplied by 
100. In both cases, the scores range from 0 to 100 
and a score of 1 or greater indicates the cell is 
PD-L1 positive. 

“The TPS score is used primarily in non–small 
cell lung cancer,” noted Mehra. “In head and neck 
cancer, we use CPS.”

The optimal method for measuring PD-L1 
expression in head and neck cancer was estab-
lished early in the development of ICIs for these 
cancer types, Mehra said. She described find-
ings from the phase 1B KEYNOTE-012 study 
(NCT01848834) of pembrolizumab monother-
apy in separate cohorts of patients with advanced 
solid tumors, including patients with recurrent/
metastatic HNSCC (TABLE).11 

PD-L1 expression was examined by TPS and CPS 
in 188 patients with HNSCC. By the TPS measure, 
those with PD-L1–positive expression (n = 123) 
had an objective response rate (ORR) of 18% (95% 
CI, 12%-26%). Those whose tumors were PD-L1 
negative by TPS (n = 65) had an ORR of 19% (95% 
CI, 10%-30%), providing little additional value for 
testing. By CPS, however, those with PD-L1–posi-
tive disease (n = 152) had an ORR of 21% (95% 
CI, 15%-28%), whereas those with PD-L1–nega-
tive expression (n = 36) had an ORR of 6% (95% CI, 
1%-19%), suggesting a correlation with response.11 

Although such findings are infor-
mative, responses to PD-1 inhibitors 
have been noted even in the absence of 
PD-L1 expression. Further, most stud-
ies have included patients with both 
positive and negative expression, 
with minor differences seen between 
the intention-to-treat (ITT) popula-
tions and PD-L1–based subsets in large 
phase 3 trials. 

As an example, Mehra discussed the phase 3 
KEYNOTE-048 study (NCT02358031), in which 
pembrolizumab was explored with or without the 
addition of platinum-based chemotherapy and 
5-fluorouracil (5-FU) for patients with recurrent 
or metastatic head and neck cancer. 

In 5-year findings from the study, which were 
presented at the European Society for Medical 

Oncology Congress 2022 in September (ESMO 
2022),12 there was an improvement in OS seen 
with both pembrolizumab monotherapy and the 
combination of pembrolizumab and chemotherapy 
when compared with the EXTREME chemother-
apy regimen alone, which comprises cetuximab, 
5-FU, and platinum-based chemotherapy. 

In the ITT population, the 5-year OS rate was 
14.4% and 16.0% with pembrolizumab monother-
apy and combination therapy, respectively, vs 
6.5% and 5.2% with the EXTREME regimen. 

In patients with a PD-L1 expression of 1 or 
more by CPS, the median OS with single-agent 
pembrolizumab was 12.3 months (95% CI, 10.8-
14.8) compared with 10.4 months (95% CI, 
9.0-11.7) for EXTREME (HR, 0.74; 95% CI, 0.61-
0.89). Median OS was 13.6 months (95% CI, 
10.7-15.5) for the combination of pembrolizumab 
and chemotherapy compared with 10.6 months 
(95% CI, 9.1-11.7) for EXTREME (HR, 0.65; 95% CI, 
0.53-0.79). For those with a CPS of 20 or more, the 
benefit for the addition of the PD-1 inhibitor was 
more pronounced, with HRs of 0.61 (95% CI, 0.46-
0.81) and 0.63 (95% CI, 0.47-0.84) for the single 
agent and combination vs EXTREME, respectively.

“Pembrolizumab was favored over EXTREME 
chemotherapy, in the intention-to-treat population 
and in the CPS greater than or equal to 1 popula-
tion,” said Mehra. “It is gratifying to see survival 
data where we’re seeing survivals approaching 
15% in 5 years for recurrent and metastatic head 
and neck cancer, which was previously unheard 
[of] in the era before immunotherapy.”

In a separate assessment of PD-L1 expression 
from KEYNOTE-048,13 patients with PD-L1 CPS 
expression of less than 1 had better outcomes 
with the EXTREME regimen compared with 
pembrolizumab. In those with PD-L1 CPS less 
than 1, the 12-month OS rate was 49% with 
EXTREME compared with 39% with single-agent 
pembrolizumab (HR, 1.51; 95% CI, 0.96-2.37; 
P = .96241). Moreover, in this same popula-
tion, the 12-month OS was 47% with EXTREME 
compared with 41% with pembrolizumab 
plus chemotherapy (HR, 1.21; 95% CI, 0.76-
1.94; P = .78932). 

At PD-L1 CPS ranges of 1 to 19, the PD-1 inhib-
itor regimen began to emerge as a better option 
vs chemotherapy. For pembrolizumab mono-
therapy, the 12-month OS rate was 44% (95% 

Ranee Mehra, MD

TABLE.  ORR by PD-L1 Expression Status in  KEYNOTE-012 Par t ic ipants With HNSCC 11

Scoring method Expression status  
N = 188

Number of positive 
participants  (%)

Responders/
total number ORR (%) P value

TPS 
PD-L1+ 123 (65%) 22/123 18

.461
PD-L1– 65 (35%) 12/65 19

CPS
PD-L1+ 152 (81%) 32/152 21

.023
PD-L1– 36 (19%) 2/36 6

CPS, combined positive score; HNSCC, head and neck squamous cell carcinoma; ORR, objective response rate; TPS, tumor proportion score.
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CI, 35.1%-52.5%) vs 42.4% (95% CI, 33.9%-50.7%) 
with EXTREME, although this was not statis-
tically significant (HR, 0.86; 95% CI, 0.66-1.12; 
P = .12827). For the combination of pembroli-
zumab plus chemotherapy, the 12-month OS rate 
was 52.6% (95% CI, 43.1%-61.2%) in those with 
a CPS of 1 to 19 vs 41.1% (95% CI, 32.4%-49.6%) 
with EXTREME (HR, 0.71; 95% CI, 0.54-
0.94; P = .00726).13

“This was a subset analysis, and we still have 
the [ITT] population analysis, which showed the 
benefit of pembrolizumab monotherapy in PD-L1 
expressers of greater than 1,” said Mehra. “I think 
there still is a role for using the KEYNOTE-048 
regimens, but it is important to still utilize the 
CPS data to paint a full picture and to determine 
for an individual patient what type of regimen 
might be better.”

After showing initial success in the recurrent/
metastatic setting, the investigation of pembroli-
zumab is beginning to move into earlier settings. 
For those with newly diagnosed locally advanced 
HNSCC, the KEYNOTE-412 study (NCT03040999) 
examined pembrolizumab with standard chemo-
radiation vs placebo plus chemoradiation, with 
findings presented at ESMO 2022.14

In the ITT population of KEYNOTE-412, the 
36-month event-free survival (EFS) rate was 57.4% 
with pembrolizumab compared with 52.1% with 
chemoradiotherapy alone, which did not meet the 
threshold for statistical significance (HR, 0.83; 
95% 0.68-1.03; P = .0429).

In subgroup analyses for EFS looking at PD-L1 
expression by CPS, the HR was 1.09 (95% CI, 
0.56-2.11) in patients whose tumors had a CPS of 
less than 1; however, it was 0.80 (95% CI, 0.64-
1.00) favoring pembrolizumab with a CPS of 1 
or more. In those with PD-L1 expression by CPS 
of 20 or more, the 36-month EFS was 66.7% with 
pembrolizumab/chemoradiation compared with 
57.2% for chemoradiation alone; however, this did 
not reach statistical significance (HR, 0.73; 95% 
CI, 0.49-1.06). 

The CPS subset analysis was more hypothe-
sis generating, Mehra said. Moreover, she added 
that other studies have shown similar disappoint-
ing findings when combining immunotherapy 
with chemoradiotherapy, including those with 
the PD-L1 inhibitors avelumab (Bavencio) and 
durvalumab (Imfinzi).

“We have a few randomized trials now 
that are raising questions on how to incorpo-
rate immunotherapy with radiation,” she said. 
“Immunotherapy is not a radiation sensitizer. 
It does not have the DNA-damaging effects that 
cisplatin does. We have to stop thinking of it as a 
radiation sensitizer.”

EMERGING BIOMARKERS AND IMAGING
In addition to HPV and PD-L1, indicators are 
emerging that could further risk-stratify therapy 

for patients with head and neck cancer. Epigenetic 
markers are under exploration, with some gene 
methylation patterns effectively predicting recur-
rence; however, these approaches are not ready 
for prime time, Hanna said. 

A key imaging approach under exploration 
involves a tumor hypoxia assessment (FMISO). 
In the 30 ROC trial (NCT00606294) exploring 
this approach,15 tumors were resected and then 
a hypoxia assessment was completed using PET 
or CT scan and 18F-FMISO PET. Patients whose 
tumors were positive for hypoxia received stan-
dard 70-Gy radiotherapy plus cisplatin and 
those testing negative for hypoxia received 30 
Gy of radiation plus cisplatin. This hypoxia 
measure was combined with HPV circulat-
ing plasma cell-free DNA (cfDNA) analysis to 
further predict risk. 

Those in the low-risk group by cfDNA but with 
any type of clinical risk who had no hypoxia had 
a 2-year locoregional control rate of 94.4% (95% 
CI, 84.4%-100.0%) and a 2-year OS rate of 94.7% 
(95% CI, 85.2%-100.0%). Whole genome sequenc-
ing was also completed on the resected tumors, 
with detected DNA repair defects associated with 
response (P = .02). 

“This is more than a 50% reduction in radia-
tion,” said Hanna. “This is really exciting, and it 
is pushing the limits of how low you can really go 
with radiation doses.”

Another biomarker-based strategy on the hori-
zon for risk-stratifying therapy involves the 
quantification of circulating tumor tissue-mod-
ified viral (TTMV) HPV DNA. When used as a 
method for posttreatment surveillance, TTMV-
HPV DNA had a positive predictive value of 
greater than 95% in a chart review involving data 
from 1076 patients.16 Additionally, the negative 
predictive value for TTMV-HPV DNA was also 
found to be 95%.

“HPV cancers have HPV virus in the tissue; 
it shouldn’t be anywhere else. If you have a 
tumor, and it sheds that virus at some rate, it 
is detectable in the blood. If I kill your cancer, 
I shouldn’t detect it in the blood,” Hanna said. 
“This is really transforming how we are thinking 
about HPV disease.”

Further work was completed to quan-
tify the level of circulating tumor HPV DNA 
(ctHPVDNA), with the levels before and after 
treatment found to be informative of recur-
rence risk.17 Patients with a high baseline level 
of plasma ctHPV16DNA (> 200 copies/mL) that 
was reduced by 95% or more at day 28 post treat-
ment with chemoradiation were found to have far 
superior outcomes, regardless of their clinical 
risk, compared with those with an unfavorable 
ctHPV16DNA clearance profile. Among patients 
with a favorable clearance profile, the regional 
disease-free survival (DFS) rate at 24 months 
was 100%. Those with poor clinical features 

and unfavorable ctHPV16DNA clearance had a 
24-month DFS rate of 65%. 

“I think the ctDNA is a great approach to get 
early signs of activity and response, especially 
for those more intermediate PD-L1 levels,” said 
Mehra. “I think incorporating imaging, how 
[patients are] tolerating treatment, and ctDNA are 
all great approaches.”

The TTMV-HPV DNA profile furthest along in 
development, known as NavDx, is being inves-
tigated as a means for risk-adapting therapy for 
patients with HPV-positive oropharyngeal cancer 
in the phase 2 ReACT study (NCT04900623). In 
ReACT , patients with intermediate clinical risk 
(T4, N0-2 and/or > 10 pack-year smoking history) 
will be stratified based on their ctHPVDNA clear-
ance status following surgery. Those with a 
favorable risk by TTMV-HPV DNA clearance will 
receive a reduced dose of IMRT with or without 
low-dose cisplatin; those with unfavorable risk by 
ctHPVDNA will receive standard IMRT at 70 Gy 
plus cisplatin. The trial is recruiting participants.

There are various potential uses for a marker 
such as TTMV-HPV DNA, noted Hanna. “I actu-
ally use HPV DNA as a mechanism to monitor 
HPV-positive metastatic patients,” he said. “If 
they clear their DNA or I see the values are 
decreasing, I will feel more comfortable with an 
abbreviated PD-1 time course.”

NOVEL THERAPEUTICS ON THE HORIZON
The next step for personalized head and neck 
cancer treatment relies on a combination of 
strategies, Mehra noted. Several agents in the 
pipeline specifically target HPV, with the most 
promising being PDS0101, a T-cell–activating 
therapy specific to HPV, and CUE-101, a fusion 
protein designed to selectively deliver IL-2 to 
HPV-specific T cells. 

Findings for both agents were presented at 
the 2022 American Society of Clinical Oncology 
Annual Meeting in June.18,19 For PDS0101 
combined with pembrolizumab, the ORR was 
41.2% in 17 patients with HPV-positive recur-
rent or metastatic HNSCC in the phase 2 
VERSATILE-002 study (NCT04260126). The 
disease control rate with the combination was 
76.5%. For CUE-101 plus pembrolizumab, the 
ORR was 28.6% among 7 evaluable patients with 
a disease control rate of 57.1% in a first-in-human 
study (NCT03978689). Both agents have received 
fast track designations from the FDA for head and 
neck cancer in combination with pembrolizumab. 
The designation for CUE-101 also covers its use as 
monotherapy.20,21

“These are things to watch for in the future, 
as ways to enhance immunotherapy response, at 
least for HPV-positive disease,” said Mehra. ■

For a full list of references,  
see the article at  . 
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Investigators Look to Translate Positive Results  
of Eftilagimod Alpha Combination to NSCLC
by KYLE DOHERTY

CLINICIANS TASKED WITH TREATING 
patients with non–small cell lung cancer 
(NSCLC) have seen a number of advances in 
recent years, with the FDA approving anti-
body-drug conjugates, immune checkpoint 
inhibitors, combination regimens, and more in 
the space. Investigators are now hoping to add 
an additional therapeutic option to the treatment 
paradigm of NSCLC with the development of the 
novel agent eftilagimod alpha (IMP321).

Eftilagimod alpha is a first-in-class, 
soluble lymphocyte activation gene-3 
(LAG-3) protein fused to a human IgG 
backbone.1 It targets a subcategory of 
MHC class II molecules to mediate the 
activation of antigen-presenting cells 
such as dendritic cells and monocytes, 
aiding in the recruitment of natu-
ral killer cells and T cells. The agent 
is classified as an MHC class II agonist, not a 
LAG-3 antagonist.1

“There are various monoclonal antibod-
ies that target LAG-3; [nivolumab]/relatlimab 
[Opdualag] may be the most familiar,” said Wade 
T. Iams, MD, an assistant professor of medi-
cine at Vanderbilt University Medical Center, in 
Nashville, Tennessee, in an interview with 
OncologyLive®. “But LAG-3 is also expressed 
on antigen-presenting cells. Eftilagimod alpha 

is unique in that it’s not a monoclonal anti-
body [but rather a] soluble LAG-3 molecule 
and it can act on antigen-presenting cells to 
prime MHC-II mediated antigen presentation 
upstream of T cells.”

Eftilagimod alpha is being evaluated for 
patients with NSCLC in both the first- and 
second-line settings in the phase 2 TACTI-002 
trial (NCT03625323).

EFTILAGIMOD ALPHA  
EXHIBITS EFFICACY IN  
MULTIPLE TUMOR TYPES
Preceding the initiation of TACTI-002, 
eftilagimod alpha displayed activity 
and a low level of toxicity in patients 
with advanced renal cell carcinoma in a 
phase 1 trial (NCT00351949). The first-
in-human trial enrolled 21 patients 

with advanced renal cell carcinoma. Patients 
received eftilagimod alpha at doses ranging from 
0.050 mg to 30 mg twice per week for a total of  
6 subcutaneous injections.2

At doses above 6 mg, eftilagimod alpha induced 
sustained CD8 T-cell activation and increased 
the presence of long-lived effector-memory CD8 T 
cells in all patients. Patients treated at a dose of 
6.25 mg or 30 mg (n = 8) experienced a 78% mean 
change in terms of CD8-positive, CD69-positive T 

cells. There was also a significant increase in the 
presence of circulating activated CD8-positive T 
cells displaying the activation markers CD69, 
CD38, and HLA-DR in most (n = 7) of the patients 
in this group (P = .016).

Patients who received eftilagimod alpha at 
a dose greater than 6 mg experienced stable 
disease at a significantly greater rate than the 
11 patients who received lower doses (P = .015). 
Moreover, no clinically significant treatment- 
related adverse events (AEs) were reported 
among any of the 21 total patients. Most grade 
1 injection site AEs occurred at the 30-mg dose 
level and included erythema (n = 8), nodule  
(n = 2), and pain (n = 2). Study authors 
concluded that eftilagimod alpha was a prime 
candidate to make up a component of first-line 
combination regimens.

Eftilagimod alpha was later evaluated in 
combination with the PD-1-targeted immuno-
therapy pembrolizumab (Keytruda) in the phase 
1 TACTI-mel study (NCT02676869). The trial 
enrolled patients with unresectable or meta-
static melanoma. A total of 24 patients were 
treated with the combination. Part A of the study 
was the dose escalation portion and part B was 
dose confirmation.3

Patients in part A received eftilagimod alpha 
at a dose of 1 mg (n = 6), 6 mg (n = 6), or 30 mg 

Wade T. Iams, MD

FIGURE.  TACTI -002 Phase 2 Tr ia l  Design 4

Key inclusion criteria
•  Part A: histologically or cytologically confirmed diagnosis of 

stage IIIB NSCLC not amenable to curative treatment or stage 
IV not amenable to EGFR/ALK-based therapy; treatment naïve 
for systemic therapy given for advanced/metastatic disease 
(previous palliative radiotherapy for advanced/metastatic 
disease acceptable)

•  Part B: histologically or cytologically confirmed diagnosis 
of NSCLC after failure of first-line treatment (for metastatic 
disease) with at least 2 cycles of any PD-1/PD-L1–containing 
based therapy alone, or in combination with any other 
immunotherapeutic therapy or chemotherapy given as part of first-
line treatment

•  Part C: histologically or cytologically confirmed recurrent disease 
not amenable to curative treatment with local or systemic therapy, 
or metastatic HNSCC of the oral cavity, oropharynx, hypopharynx, 
and larynx that is considered incurable by local therapies after 
failure of prior platinum-based therapy

• Submission of formalin-fixed diagnostic tumor tissue
• ECOG performance status 0-1
• Expected survival > 3 months

N
 =

 1
89

Part A: First-line NSCLC
Eftilagimod alpha: 30 mg every 2 weeks for the first 8 cycles and 

every 3 weeks thereafter

Pembrolizumab: 200 mg every 3 weeks

End points 
Primary 
• ORR

Secondary
• Duration of serious AEs
• Frequency of serious AEs
• Severity of serious AEs
• TTR
• DOR
• DCR
• PFS
• OS
•  Occurrence of eftilagimod 

alpha–specific antibodies
•  Plasma concentration 

time profile of eftilagimod 
alpha

Part B: Second-line NSCLC
Eftilagimod alpha: 30 mg every 2 weeks for the first 8 cycles and 

every 3 weeks thereafter 

Pembrolizumab 200 mg every 3 weeks

Part C: HNSCC
Eftilagimod alpha: 30 mg every 2 weeks for the first 8 cycles and 

every 3 weeks thereafter

Pembrolizumab 200 mg every 3 weeks

AEs, adverse effects; DCR, disease control rate; DOR, duration of response; HNSCC, metastatic squamous head and neck cancer; NSCLC, non–small cell lung cancer; ORR, objective response rate; OS, overall survival; PFS, progression-free 
survival; TTR, time to response.
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(n = 6). In part B, patients were treated with 
the agent at a dose of 30 mg (n = 6). Eftilagimod 
alpha was administered via subcutaneous injec-
tion every 2 weeks for approximately 6 months, 
beginning at pembrolizumab cycle 5. All 
patients received pembrolizumab 2 mg/kg intra-
venously every 3 weeks.

In part A, the overall response rate (ORR) 
was 33%, including 2 patients who achieved 
a complete response. The disease control rate 
(DCR) was 55.6% and the median progres-
sion-free survival (PFS) was 4.7 months.

In part B, the ORR was 50% and the DCR was 
83%. The median PFS and median duration of 
response (DOR) could not be calculated, as all 
responses were ongoing for at least 1 year and 
the conclusion of the study.

Regarding safety, no dose-limiting toxicities 
were observed. No AEs led to treatment discon-
tinuation and serious AEs were reported in 6 
patients overall. In part B, the most common 
treatment-related AEs of any grade included 
fatigue (83.3%), injection site erythema (66.7%), 
rash (66.7%), and arthralgia (66.7%).

Investigators determined the recommended 
phase 2 dose to be 30 mg administered every 
2 weeks for a maximum of 12 months. They 
noted that the combination of eftilagimod alpha 
plus pembrolizumab induced long-term tumor 
responses and a long-term increase in circu-
lating activated CD8 and CD4 T cells without 
clinically significant toxicity. 

“In combination with pembrolizumab, which 
is more of a cytotoxic T-cell stimulatory agent 
at the site of cytotoxic T-cell tumor interactions, 
eftilagimod alpha works upstream at the anti-
gen-presenting cell and T-cell interface to increase 
the overall immune response,” Iams said. “[It is] 
synergistic in combination with pembrolizumab.”

TACTI-002 TRIAL DETAILS
Study authors are looking to translate the posi-
tive results obtained with the eftilagimod alpha 
plus pembrolizumab combination in melanoma 
to NSCLC with the initiation of TACTI-002. The 
TACTI-002 study is a nonrandomized, open-label 
trial that will evaluate the safety and efficacy of 
eftilagimod alpha plus pembrolizumab among 
patients with NSCLC and metastatic squamous 
head and neck cancer (HNSCC). 

Investigators theorized that the stimulation 
of the dendritic cell network and the subse-
quent T-cell recruitment caused by eftilagimod 
alpha could help combat resistance to anti–
PD-1 agents. The multicenter trial is aiming to 
enroll approximately 189 patients and encom-
passes 3 experimental arms: first-line NSCLC 
(part A), second-line NSCLC (part B), and HNSCC 
(part C; FIGURE4).

Patients in each arm will be treated with the 
same regimen. Eftilagimod alpha is being given 

at a dose of 30 mg every 2 weeks for the first 
eight 3-week cycles and then every 3 weeks 
starting at cycle 9 via a subcutaneous injection. 
Pembrolizumab is administered intravenously at 
a dose of 200 mg every 3 weeks.

The primary end point of the trial is 
ORR per RECIST criteria up to 24 months. 
Secondary end points include safety, time to 
response, DOR, and PFS.

Early findings from TACTI-002 have been 
promising. As of the July 1, 2022, data cutoff, 114 
patients with treatment-naïve NSCLC had been 
enrolled in part A of the trial. The median age of 
these patients was 67 years (range, 44-85) and 
all but 1 patient had metastatic disease. Most 
patients were men (73.7%), had an ECOG perfor-
mance status of 1 (62.3%), and had nonsquamous 
histology (63.2%).1

The median duration of treatment with efti-
lagimod alpha was 24.7 weeks (range, 1-58), and 
24.2 weeks (range, 0.1-103.3) with pembroli-
zumab. Two years of treatment was completed 
by 6 patients, and 24 patients remained on treat-
ment at the data cutoff. 

Preliminary data from the trial showed that 
patients in part A experienced an ORR of 40.4% 
(95% CI, 31.3%-50.0%), including 1 patient 
with a complete response, per RECIST criteria. 
Additionally, 32.5% of patients achieved stable 
disease, the median PFS was 6.6 months (95% CI, 
4.6-9.3), and the 6-month PFS rate was 56.2%. The 
median DOR was 21.6 months (95% CI, 17.3-30.0).5

Additional findings from the study showed 
that the benefit observed with eftilagimod 
alpha treatment was consistent across PD-L1 
subgroups. Patients with a PD-L1 tumor propor-
tion score (TPS) of less than 1% (n = 32), 1% to 
49% (n = 38), and at least 50% (n = 20) experi-
enced an ORR of 31.3% (95% CI, 16.1%-50.0%), 
44.7% (95% CI, 28.6%-61.7%), and 55% (95% CI, 
31.5%-76.9%), respectively. The median PFS was 
4.2 months (95% CI, 3.6-6.1), 8.3 months (95% 
CI, 4.4-15.7), and 16.7 months (95% CI, 4.0-16.8), 
respectively. Notably, among 58 patients with 
a PD-L1 TPS of at least 1%, the ORR was 48.3% 
(95% CI 35%-61.8%).

In terms of safety, the most common AEs 
related to study treatment included pruritus 
(20.2%), asthenia (19.3%), and rash (13.2%). Grade 
3 or greater AEs occurred in 12.3% of patients, 
and 10.5% experienced serious AEs. Treatment 
discontinuation due to AEs was observed at a 
rate of 9.6%, and 3 patients died.

Eftilagimod alpha displayed an encouraging 
response rate across all PD-L1 subgroups and 
was very well tolerated, the study authors wrote. 
Further late-stage development of the agent 
is warranted.1,5

“We’re hoping that in the second-line [NSCLC] 
cohort, we can see similar results with improved 
ORR, PFS, and overall survival,” Iams said. 

“The second-line setting is a very crowded 
space [in terms of] novel agents being evalu-
ated for patients with relapsed NSCLC. It’s a 
very high area of need. There’s huge interest 
in the field for other strategies that could have 
less toxicity [than the standard of care] and 
trying to salvage that long-term durable disease 
control. We’re all hoping that some of the strate-
gies in the relapsed NSCLC setting can provide 
patients still with more opportunity for durable 
disease control.”

Considering the positive findings from part A 
of the trial, the FDA granted a fast-track desig-
nation to eftilagimod alpha plus pembrolizumab 
for the frontline treatment of patients with stage 
IIIB/IV NSCLC with a PD-L1 TPS of at least 
1%. The designation was granted on October 4, 
2022, and will allow for the expedited review 
and potential future approval of the combina-
tion by the FDA.6 ■

The trial is active, but not recruiting.

For a full list of references,  
see the article at  . 
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Iams on the Rationale of Targeting 
LAG-3 in Advanced NSCLC

Unlike monoclonal antibodies, eftilagimod alpha 
(IMP321) is a soluble LAG-3 molecule designed to 
act on antigen-presenting cells, Wade T. Iams, 
MD, explains in an interview with OncLive®. LAG-3 
is an immune checkpoint on the surface of tumor 
cells, and various monoclonal antibodies, such as 
relatlimab, are designed to target it. LAG-3 is also 
expressed on antigen-presenting cells, Iams said. In 
a discussion on the rationale of targeting the LAG-3 
pathway in patients with advanced non–small cell 
lung cancer (NSCLC), Iams highlighted how efti-
lagimod alpha and pembrolizumab (Keytruda) may 
improve outcomes for patients with advanced or 
metastatic NSCLC in the phase 2 TACTI-002 trial 
(NCT03625323).
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Discrete Data Are Key to Realizing 
Electronic Health Records’ Full Potential
by HAMID EMAMEKHOO, MD

FOLLOWING THE PASSAGE OF the Health Information 
Technology for Economic and Clinical Health Act (HITECH) of 
2009, electronic health records (EHRs) were rapidly adopted 
by health systems across the United States.1 Based on reports 
published in 2019, 89.9% of office-based physicians use EHR 
systems.1,2 EHRs have the potential to improve quality of care 
and patient outcomes.3,4 EHR adoption has clear benefits,  
such as facilitating access to past medical records, making 
order placement easier, and improving communication 
with other health care providers. However, EHR systems’ 
design, usability, and interoperability issues can hinder inte-
gration and use. 

PAPER TO ELECTRONIC TRANSFORMATION 
As a practical first step in EHR integration, paper reports 
were converted to digital copies. This improved accessibil-
ity and eliminated the need for storing hard copies of these 
documents in conventional hospital archives.5 However, these 
files were stored as digital images, which, at best, could be 
converted to plain text. Following this path, providers started 
typing or using transcription services to generate progress 
notes and most other reports. Unfortunately, this approach 
drastically limits the potential advantages and appli-
cations of EHRs. 

Despite improvements in order entry, most of the results, 
except for laboratory tests with discrete data, were entered 
into the EHR as plain text reports. Some of these reports 
(eg, pathology and genetic testing) still are generated from 
discrete data elements initially recorded in another database. 
This trend created a large number of reports that were better 
organized and more accessible but only comprehensible to 
human users because the computers running the EHR do not 
understand English. 

One of the primary functions of EHR platforms is to facili-
tate human-machine interactions by translating our phrases 
into code (machines’ language). For example, malignant diag-
nosis and disease stage might be clearly documented in an 
oncology office visit note. However, this information is not 
accessible to the EHR unless it is converted to numbers, such 
as International Classification of Diseases codes, and stored in 
a prespecified location in the EHR, such as the list of current 
medical problems. Further, entering the diagnosis into the 
problem list requires additional steps to open that section of 
the EHR, find the accurate diagnosis with necessary relevant 
details, and enter cancer staging information. 

ROUTINE CLINICAL WORKFLOW
In addition to interacting with the patient to gather informa-
tion and perform a physical examination, generating a report 
(eg, consult notes or progress notes) might be the focus of the 
clinicians’ routine workflow. These reports are the primary 
method of communication with other care team members and 
are commonly used to support billing. Documentation styles 

and preferences are highly variable among clinicians. They 
might use dictation transcription services, voice recognition 
technologies, note templates and macros, or free text to gener-
ate reports. Although most providers acknowledge the value of 
discrete data availability in EHR, many consider the required 
additional steps for data entry at the point of care highly 
disruptive to their clinical workflow and a barrier to practic-
ing medicine a way that is most effective.6 

Let us return to our example of malignant diagnosis. 
Finding the accurate diagnosis and relevant details in an 
unstructured note can be challenging. Reviewing multi-
ple prior reports might be necessary, which will increase the 
review time and the reader’s cognitive burden. Adding diag-
nosis to the problem list will make it easier for other care 
team members to retrieve this information. In addition, the 
discrete data can support secondary clinical use, such as 
integration of clinical decision support tools and pathways, 
clinical trial recommendations, and billing.

CHALLENGES AND POTENTIAL SOLUTIONS
Multiple factors, including EHR design, inadequate training, 
and insufficient appointment time augment the challenge of 
discrete data collection at the point of care. Artificial intelli-
gence and natural language processing platforms may help 
identify and extract clinically relevant information from our 
notes or conversations with patients during a visit. In the 
interim, we should focus on improving our EHR design and 
developing user-friendly tools that are least disruptive to clin-
ical workflows. 

It is imperative to engage clinicians as early as possi-
ble in designing any new informatics tool. Discussing the 
need for change, the selected approach’s rationale, and the 
outcome’s potential effect on the practice can lead to easier 
product integration in the established workflows and improve 
user adherence. Applying these principles, the University 
of Wisconsin Carbone Cancer Center team implemented an 
automatic validation step when closing the encounter, improv-
ing the capture of discrete data on malignant diagnosis and 
staging.7 Learning from the routine clinical workflows, we 
have embedded data collection forms in our standardized 
note templates. 

These forms integrate collection of discrete data related to 
disease and treatment into the process of writing a note. The 
collected data serve multiple purposes. They generate parts 
of the disease assessment and treatment response evaluation 
in the progress notes and support rule-based EHR func-
tions such as clinical decision support tools and clinical trial 
recommendations. In addition, this information is displayed 
in a longitudinal reporting dashboard to facilitate a compre-
hensive review of the disease course at a glance. Discrete data 
are the key to realizing EHR’s full potential. ■

For a full list of references, see the article at  . 
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Prior Authorization Hurdles Delay Oncology Care
by BRITTANY LOVELY

PRIOR AUTHORIZATION FOR CANCER 
treatments is delaying patient care, affecting 
outcomes and diverting providers from patient 
care, according to results of a survey conducted 
by the Association for Clinical Oncology, an affil-
iate organization of the American Society of 
Clinical Oncology (ASCO).1 

Three hundred participants completed the 
18-question survey between June 27 and July 
30, 2022. Approximately half of the participat-
ing practices (52%) had dedicated staff working 
exclusively on prior authorization and 56% 
responded that they complete 50 or fewer autho-
rizations per week. Further, 47% practices spend 
more than 40 hours per week on authorizations 
alone (FIGURE).1

Significant delays in care, defined as more 
than 1 business day, were reported by 42% 
of participating practices. Patient harms due 
to these delays included delay of treatment 
(96.25%), delay of diagnostic imaging (94.06%), 
patient forced to receive second-choice therapy 
(92.58%), increased out-of-pocket costs (87.94%), 
and denial of therapy (86.76%). Loss of life was 
reported by 36.61% of respondents.1

“Prior authorization is consistently identi-
fied as the largest barrier to care for insured 
patients,” a position paper released by ASCO 
noted.2 “The administrative burdens associ-
ated with prior authorization contribute to major 

delays and denials of necessary, appropriate—
in many cases, lifesaving—care. Providers and 
patients have offered to collaborate on reforms 
to prior authorization processes, but these calls 
have largely gone unheard.”

Other cited consequences of prior authori-
zation delays included disease progression 
(79.86%), patient forced to choose alternative 
treatment (79.78%), denial of genetic testing 
(76.45%), hospitalization or emergency depart-
ment visit (73.63%), denial of supportive care 
(72.00%), patient abandoning care (63.94%), and 
denial of cancer screenings (61.34%).1

The average time for a payer to respond, 
according to the survey results, was 5 days, with 
34% of staff members needing to escalate the 
request. In terms of completion, 56% of respon-
dents stated that a prior authorization that does 
not go beyond the initiating staff member takes 
approximately 1 hour or less. Submissions that 
go beyond the first staff member take approxi-
mately 3 hours or less (63%).1

Medical oncology was the primary clini-
cal practice for 55% of practices. Participants 
settings were well balanced across commu-
nity or hospital-based health network (35%), 
private practice (34%), and academic or 
university (29%).1

A similar survey conducted by the American 
Medical Association in 2021 reported 

comparable results to those of the oncology-spe-
cific respondents. Process delays were attributed 
to delays in care by 93% of respondents (N = 
1004), with 34% of physicians surveyed noting 
that prior authorization led to a serious adverse 
event and 24% reporting that patients were 
hospitalized due to delays in care.3

Delays in time-to-treatment initiation have 
been linked to worse survival outcomes for 
patients with an absolute increased risk of 
mortality ranging from 1.2% to 3.2% for every 
week that treatment is delayed in the curative 
setting.4 Although a variety of factors determine 
delays in care, alleviating wait times due to prior 
authorization has been an issue that organiza-
tions have supported and attempted to tackle in 
recent years.4-6

For example, in 2017, ASCO released a recom-
mendation that prior authorization policies be 
streamlined to avoid delays and to ease admin-
istrative burdens on practices.5 In the updated 
statement, authors noted that efforts to work 
collaboratively on prior authorization efficiencies 
have not resulted in any change.2

Results of the survey highlighted some of 
the issues presented in the 2017 recommen-
dation. These included standardization and 
administrative hurdles faced by practices 
due to burdensome documentation require-
ments to demonstrate necessity, response 

FIGURE. Real-life Impact of Prior Authorization Delays on Oncology Care1 

N = 300
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aSignificant delay in care is defined as more than 1 business day.

TOP 5 patient harms reported  
with delays in prior authorization

1. Delay in treatment: 96%
2. Delay of diagnostic imaging: 94%
3.  Patient forced into second choice  

of therapy: 93%
4.  Increased out-of-pocket costs: 88%
5.  Denial of therapy: 87%
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delays, obstructive appeal process, lack of clin-
ical expertise by prior authorization reviewers, 
and lack of transparency in process. Nearly all 
participants in the 2022 survey cited these as 
hurdles to obtaining prior authorization at a rate 
of 97%, 97%, 94%, 91%, and 91%, respectively.1,5 

A modicum of progress was reported 
in September 2022 with the US House of 
Representatives passing the Improving Seniors’ 
Timely Access to Care Act of 2021.7 Under the 
provisions of the bill, Medicare Advantage plans 
are required to complete the following:

“Establish an electronic prior authorization 
program that meets specified standards, includ-
ing the ability to provide real-time decisions in 
response to requests for items and services that 
are routinely approved.

“Annually publish specified prior autho-
rization information, including the 
percentage of requests approved and the aver-
age response time.

“Meet other standards, as set by the Centers 
for Medicare & Medicaid Services, relating to 
the quality and timeliness of prior authorization 
determinations.”7

SAVINGS MAY TRANSLATE TO  
PRACTICE ADVANCES
From a cost perspective, the ASCO position 
statement cited data from an administrative 
report from the Council for Affordable Quality 
Healthcare demonstrating that $528 million was 
spent on prior authorization processing in 2019 
and that time spent per authorization increased 
by 5 minutes (from 16 to 21 minutes) between 
2018 and 2019.2,8 Additionally, the report 
highlighted that 35% of prior authorizations 
relied on fully manual processes including 
phone, fax, email, or mail submission; only 26% 
were fully electronic. The estimated savings 
with conversion to a fully electronic process 
would exceed $400 million annually.8 ASCO 
noted that the move to electronic filing is 
only one step in the process, but one that may 
improve transparency and physician burden.2

In the clinical setting, ASCO recommends that 
stakeholders “continue to explore incentives 
to support smaller, under-resourced providers 
in adopting and implementing a more stream-
lined prior authorization process [and] ensure 
evidence-based care through education, clinical 
decision support tools, and quality improvement 
campaigns…that improve physician-pa-
tient communication of treatment goals and 
reduce or eliminate unnecessary medical tests 
and procedures.”

In the final open-ended question of the 
survey, participants noted which services they 
would like to provide at their practice if they 
could reallocate prior authorization resources. 
Responses included the following: see more 

Access to Better Insurance  
Increases During Pandemic

by TODD SHRYOCK

RESULTS OF A POLL from HealthCare.com of 
1005 Americans showed that 22% had more regular 
health care after obtaining better insurance access 
during the pandemic. This comes as a result of 
the federal government lifting subsidies for health 
insurance and expanding Medicaid access during 
the COVID-19 public health emergency.

The number of uninsured individuals dropped 
from 13% in the 2020 survey to 8% in 2022, 
according to the survey findings. The number of 
individuals with marketplace (Affordable Care Act) 
plans rose from 5% in 2020 to 8% in 2022, and 
enrollment in Medicaid rose from 12% in 2020 
to 19% in 2022. 

Additionally, the number of respondents who 
ranked health insurance as their largest expense 
dropped from 39% in 2020 to 26% in 2022, accord-
ing to the data.

Despite the increase in coverage, financing 
health care remains a problem. Among the unin-
sured, for example, 51% of respondents say the 
reason they cannot afford health insurance is the 
cost. Further, many adults residing in the United 
States carry medical debt. The survey findings 
show an increase from 28% of the population in 
2020 to 42% in 2022. Among American adults with 
medical debt, 39% have debts over $1000 and 
6% over $10,000.

One cause of medical debt is surprise medical 

bills. The data showed that 50% of Americans expe-
rienced surprise medical bills in the past year. 
Among those individuals, 15% received up to $500 
in surprise medical bills, 17% had surprise medical 
bills of $501 to $2000, 10% of $2001 to $10,000, 
4% of $10,001 to $20,000, and 3% received 
surprise medical bills over $20,000.

Many Americans lack the savings to pay medical 
bills. The survey results showed that 26% have no 
savings for emergency medical bills and 15% have 
only $1 to $500. Nearly one-third (31%) of respon-
dents say they do not know how to pay for a severe 
illness, and 24% noted that they would pay with a 
credit card whereas 16% would borrow money from 
family. Approximately one-half (49%) of Americans 
also forgo activities to afford health care, with 
23% of respondents forgoing travel and 23% avoid-
ing entertainment expenses, followed by big-ticket 
purchases (18%), holiday presents (16%), food (16%), 
home repair (14%), fitness (14%), and rent (9%).

Although some Americans received regular 
health care because of improved health insurance 
access during the pandemic, many still opt out of 
health care. The survey data showed that 53% of 
respondents skipped health care services in the 
past year. Among them, 29% opted out of dental 
services, 21% out of vision care, 17% from lab tests, 
15% from emergency care, 12% from preventive 
care, and 10% from elective health care. ■

patients, expand of supportive care services, 
onboarding more nurse navigators or advanced 
practice providers, provide outpatient services, 
conduct research, and the ability to provide 
palliative care.1 ■
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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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•  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.

11569432 Libtayo NSCLC Post-launch Journal Ad - K2-size M6FR
Date:
Client:
Product:
Client Code:
WF Issue #
Releasing as:
Final Size:
Finishing:
Gutter:
Colors:

Producer:
AD:
AE:
QC:
Production:
Digital Artist:
FR Spellcheck:

8-31-2021 1:24 PM
REGENERON PHARMACEUTICALS
REGENERON LIBTAYO
LIB.21.08.0002
9623624
PDFx1A
10.5" x 13"
None
None
4C

Sarah Diaz
None
Kaitlyn Nelson
None
Renee Krivine
Cannock, George (NYC-SRX)
None

Job info

Team

Special Instructions

Trade Gothic LT Std (Bold Condensed No. 
20, Condensed No. 18), Trade Gothic (Bold 
Condensed No. 20)

Fonts Images

Inks

PREPARED BY 

Additional Information

Additional Comments for Sizing

None

None

None Cyan,  Magenta,  Yellow,  Black

libtayo_r_4c.ai (32.19%; 914KB)

Scale: 1" = 1"

Bleed
Trim/Flat
Live/Safety

11" w x 14.5" h  11" w x 14.5" h
10.5" w x 13" h  10.5" w x 13" h
9.5" w x 12.25" h  9.5" w x 12.25" h 

Path: PrePress:REGENERON:Libtayo:11569432_NSCLC_Post-launch_JA:LIB-21-08-0002_11569432_NSCLC_Post-launch_JA_K2_Size_M6FR.indd

PDFX1A _

S:9.5"

S:12.25"

T:10.5"

T:13"

B:11"

B:14.5"

LIB-21-08-0002_11569432_NSCLC_Post-launch_JA_K2_Size_M6FR.indd   3LIB-21-08-0002_11569432_NSCLC_Post-launch_JA_K2_Size_M6FR.indd   3 8/31/21   1:24 PM8/31/21   1:24 PM



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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Checkpoint Inhibitor Challenges Warrant Consideration  
for Targeted Approach in NSCLC
by KYLE DOHERTY

IN TREATING PATIENTS WITH locally 
advanced non–small cell lung cancer (NSCLC), 
multiple factors must be considered when decid-
ing whether to use immunotherapy or a targeted 
approach, even though the optimal treatment 
sequence has yet to be definitively established, 
according to Benjamin P. Levy, MD.1

“Consolidation immunotherapy remains 
the standard of care for patients with locally 
advanced disease status post concurrent chemo-
radiation,” Levy, the clinical director of medical 
oncology at Johns Hopkins Sidney Kimmel 
Cancer Center at Sibley Memorial Hospital 
in Washington, DC, said during a presenta-
tion during the 17th Annual New York Lung 
Cancers Symposium® in New York, New York. 
“[However], consideration must be given to deliver 
genotype-directed therapies, at least for patients 
harboring ALK and EGFR [alterations], in this 
setting instead of immunotherapy.” 

Molecular enrichment is paramount for select-
ing which patients may benefit from select 
therapies, Levy noted (FIGURE).1 Using the latest 
available data, Levy focused his presentation on 
what elements to consider to best decide the treat-
ment sequence of immunotherapy vs targeted 
agents in locally advanced NSCLC.

PARSING DATA FOR  
GENOMIC ALTERATIONS
Levy cited the lackluster efficacy of immuno-
therapy in NSCLC for patients whose disease 

harbors genomic alterations. Retrospective data of 
patients with advanced NSCLC with at least  
1 oncogenic driver alteration who received mono-
therapy with an immune checkpoint inhibitor 
suggested that patients with action-
able tumor alterations should receive 
targeted therapies and chemotherapy 
before immunotherapy.2

EGFR and KRAS
Data from the analysis showed that 
patients in the overall population 
(n = 551) had an overall response rate 
(ORR) of 19%, a median progression-free 
survival (PFS) of 2.8 months, and a 
median overall survival (OS) of 13.3 months 
following treatment with an immune check-
point inhibitor. Patients with KRAS alterations 
(n = 271) achieved an ORR of 26%, a median PFS 
of 3.2 months, and a median OS of 13.5 months. 
Patients with EGFR mutations (n = 125) had worse 
outcomes, with an ORR of 12%, a median PFS of 
2.1 months, and a median OS of 10.0 months.2

A phase 2 trial (NCT02879994) illustrated 
potential drawbacks with the PD-1 inhibi-
tor pembrolizumab (Keytruda) for patients 
with NSCLC harboring genomic alterations. 
The trial enrolled patients with advanced 
NSCLC and a PD-L1 status of at least 1% positiv-
ity harboring an EGFR alteration who had not 
been treated with a tyrosine kinase inhibitor 
(TKI). Patients received pembrolizumab 200 mg 

every 3 weeks until disease progression or a 
total of 35 infusions. Following completion of 
pembrolizumab, patients moved on to treatment 
with an EGFR TKI.3

Patients who received a subsequent 
EGFR TKI (n = 7) were at risk for poten-
tially fatal pneumonitis. One patient 
experienced grade 3 to 5 pneumonia 
when treated with an EGFR TKI after 
pembrolizumab. There was also 1 case 
of grade 3 to 5 transaminitis, and 1 case 
of grade 3 to 5 gastrointestinal diarrhea 
following this treatment sequence.

Similarly, a retrospective study 
evaluated 126 patients with EGFR-

mutant NSCLC treated with PD-L1 blockade and 
EGFR TKIs, regardless of drug or sequence of 
administration.4 Six patients experienced a severe 
immune-related adverse effect (AE) after treat-
ment with sequential PD-L1 blockade followed 
later by osimertinib (Tagrisso). Most patients 
with a severe immune-related AE (n = 4) experi-
enced grade 3 pneumonitis, 3 of whom needed to 
be hospitalized.4

Exon 19 deletion or L858R alteration
Other trials have evaluated an earlier use 
of targeted therapy in the localized setting. 
For example, in the phase 3 ADAURA trial 
(NCT02511106), investigators did not use immu-
notherapy but instead treated patients with 
completely resected stage IB/II/IIIA NSCLC 

Benjamin P.  
Levy, MD
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harboring an exon 19 deletion or L858R alteration 
with the EGFR TKI osimertinib.5 Patients were 
randomly assigned to receive osimertinib 80 mg 
daily (n = 339) or placebo daily (n = 343) until 
3-year recurrence or discontinuation; adjuvant 
chemotherapy was allowed.

The primary end point was investigator-as-
sessed disease-free survival (DFS) in those with 
stage II/IIIA disease. Secondary end points 
included DFS in the overall population, 2-year and 
3-year DFS rates, and safety.5

Findings showed that patients with stage II/
IIIA disease in the investigational arm (n = 233) 
experienced a median DFS of 65.8 months (95% 
CI, 54.4-not calculated [NC]) compared with 
21.9 months (95% CI, 16.6-27.5) in the 237-patient 
control arm (HR, 0.23; 95% CI, 0.18-0.30). The 
overall median DFS was 65.8 months (95% CI, 
61.7-NC) vs 28.1 months (95% CI, 22.1-35.0), 
respectively (HR, 0.27; 95% CI, 0.21-0.34). The 
median follow-up in the osimertinib arm was 
44.2 months (range, 0-67).

Additional data from the trial exhibited that 
osimertinib also improved central nervous 
system (CNS) DFS rates compared with placebo 
for patients with stage II/IIIA NSCLC. Twenty-two 
patients in the investigational arm experienced 
a CNS DFS event compared with 41 in the control 
arm. The median CNS DFS was not reached 
(NR; 95% CI, 65.8-NC) vs NR (95% CI, NC-NC), 
respectively (HR, 0.24; 95% CI, 0.14-0.42). The 
probability of CNS recurrence at 36 months was 
2% (95% CI, 0.9%-5.0%) with osimertinib compared 
with 13% (95% CI, 8.5%-18.5%) with placebo.5

PD-L1
In the phase 3 IMpower010 trial (NCT02486718), 
investigators compared the safety and efficacy 
of the PD-L1 inhibitor atezolizumab (Tecentriq) 
with best supportive care (BSC) among patients 
with stage IB to IIIA NSCLC following chemo-
therapy and resection. At a median follow-up of 
32 months, the atezolizumab arm had superior 
median DFS vs BSC among patients with stage II 
to IIIA disease and a PD-L1 expression of at least 
1% (HR, 0.66; 95% CI, 0.50-0.88; P = .0039), all 
randomly assigned patients with stage II to stage 
IIIA disease (HR, 0.79; 95% CI, 0.64-0.96; P = 
.0205), and randomly assigned patients with 
stage IB to IIIA disease (HR, 0.81; 95% CI, 0.67-
0.99; P = .0395).6,7

OS data were immature at the time of his 
presentation, Levy noted. However, a subgroup 
analysis of OS in patients with PD-L1 positivity of 
at least 1% and stage II to IIIA disease found that 
patients with an EGFR mutation performed better 
in terms of OS when treated with atezolizumab 
vs BSC (HR, 0.77; 95% CI, 0.22-2.67). The median 
follow-up in this analysis was 46 months.

In the phase 3 PACIFIC trial (NCT02125461), 
investigators compared durvalumab (Imfinzi) 

with placebo in adult patients with unresect-
able, stage III NSCLC irrespective of PD-L1 status. 
Patients were randomly assigned 2:1 to receive 
either durvalumab at 10 mg/kg every 2 weeks 
for up 12 months (n = 476) or placebo at the same 
dosing schedule (n = 237). The primary end points 
were PFS and OS.8

In this case, durvalumab was superior to 
placebo in terms of median PFS at 17.2 months 
(95% CI, 13.1-23.9) vs 5.6 months (95% CI, 4.6-7.7), 
respectively (HR, 0.51; 95% CI, 0.41-0.63). The 
median OS was not NR (95% CI, 34.7-NR) with 
durvalumab vs 28.7 months (95% CI, 22.9-NR) 
with placebo (HR, 0.68; 99.73% CI, 0.469-
0.997; P = .00251).

In a cohort of PACIFIC, results showed 
that driver oncogene variations had a signif-
icant effect on the efficacy of durvalumab. 
Patients with driver variations experienced 
an inferior PFS (log-rank P < .001) and OS 
(log-rank P = .24) compared with those who had 
nondriver variations.9

FUTURE DIRECTIONS
Levy said many questions remain in terms of 
defining the role of immunotherapy vs targeted 
therapy in this patient population, and trials are 
under way to answer them. “Immunotherapy 
may actually be doing harm in these patients, 
given the importance of delivering targeted ther-
apy if patients progress,” Levy said. “LAURA 

[NCT03521154] will hopefully clarify this 
role, at least in the EGFR space.” The ongoing 
phase 3 LAURA trial is comparing osimerti-
nib as maintenance therapy with placebo after 
definitive chemoradiation in patients with unre-
sectable, EGFR-mutant stage III NSCLC. After 
chemoradiation, patients will be randomly 
assigned 2:1 to receive osimertinib 80 mg daily 
or placebo until disease progression. The primary 
end point is PFS, and secondary end points 
include CNS PFS, OS, and safety.10

There are also ongoing clinical trials exam-
ining the role of circulating tumor DNA and 
minimal residual disease as prognostic biomark-
ers in the space, Levy said. ■
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FIGURE.  Prevalence of  Targetable Mutat ions 
in  NSCLC 1

NSCLC, non–small cell lung cancer.
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INDICATION
NUBEQA® (darolutamide) is an androgen receptor inhibitor indicated for the 
treatment of patients with non-metastatic castration-resistant prostate cancer.

IMPORTANT SAFETY INFORMATION
Embryo-Fetal Toxicity: Safety and efficacy of NUBEQA have not been 
established in females. NUBEQA can cause fetal harm and loss of pregnancy. 
Advise males with female partners of reproductive potential to use effective 
contraception during treatment with NUBEQA and for 1 week after the last dose. 

Adverse Reactions
Serious adverse reactions occurred in 25% of patients receiving NUBEQA 
and in 20% of patients receiving placebo. Serious adverse reactions in ≥1% 
of patients who received NUBEQA were urinary retention, pneumonia, and 
hematuria. Overall, 3.9% of patients receiving NUBEQA and 3.2% of patients 
receiving placebo died from adverse reactions, which included death (0.4%), 
cardiac failure (0.3%), cardiac arrest (0.2%), general physical health 
deterioration (0.2%), and pulmonary embolism (0.2%) for NUBEQA.

Adverse reactions occurring more frequently in the NUBEQA arm (≥2% 
over placebo) were fatigue (16% vs 11%), pain in extremity (6% vs 3%) 
and rash (3% vs 1%). 

Clinically significant adverse reactions occurring in ≥2% of patients 
treated with NUBEQA included ischemic heart disease (4.0% vs 3.4% on 
placebo) and heart failure (2.1% vs 0.9% on placebo).

Drug Interactions
Effect of Other Drugs on NUBEQA – Combined P-gp and strong or 
moderate CYP3A4 inducers decrease NUBEQA exposure, which may 
decrease NUBEQA activity. Avoid concomitant use.

Combined P-gp and strong CYP3A4 inhibitors increase NUBEQA 
exposure, which may increase the risk of NUBEQA adverse reactions. 
Monitor more frequently and modify NUBEQA dose as needed.

Effects of NUBEQA on Other Drugs – NUBEQA inhibits breast cancer 
resistance protein (BCRP) transporter. Concomitant use increases exposure 

(AUC) and maximal concentration of BCRP substrates, which may increase 
the risk of BCRP substrate-related toxicities. Avoid concomitant use where 
possible. If used together, monitor more frequently for adverse reactions, and 
consider dose reduction of the BCRP substrate.
NUBEQA inhibits OATP1B1 and OATP1B3 transporters. Concomitant use may 
increase plasma concentrations of OATP1B1 or OATP1B3 substrates. Monitor more 
frequently for adverse reactions and consider dose reduction of these substrates.
Review the prescribing information of drugs that are BCRP, OATP1B1, and 
OATP1B3 substrates when used concomitantly with NUBEQA.

Metastasis-free survival (MFS) was the primary endpoint, and overall survival 
(OS) was a key secondary endpoint.1

* Time to pain progression was defi ned as at least a 2-point worsening from baseline of pain 
score on BPI-SF (a validated health-related quality-of-life instrument) or initiation of opioids and 
reported in 28% of all patients on study.

Study design 
The effi cacy and safety of NUBEQA were assessed in a randomized, double-blind, placebo-
controlled phase III study (ARAMIS) in nmCRPC patients on ADT with a PSA doubling time 
≤10 months. 1509 patients were randomized 2:1 to 600 mg NUBEQA twice daily (n=955) 
or placebo (n=554). MFS was defi ned as time from randomization to time of fi rst evidence of 
BICR-confi rmed distant metastasis or death from any cause ≤33 weeks after the last evaluable 
scan, whichever occurred fi rst. Treatment continued until radiographic disease progression, as 
assessed by CT, MRI, 99mTc bone scan by BICR, unacceptable toxicity, or withdrawal.1,2

ADT=androgen deprivation therapy; HR=hazard ratio; CI=confi dence interval; BPI-SF=Brief Pain 
Inventory Short Form; PSA=prostate-specifi c antigen; BICR=blinded independent central review; 
CT=computed tomography; MRI=magnetic resonance imaging.

Please see the following 
page for the brief summary 
of Prescribing Information.

For your patient with non-metastatic 
castration-resistant prostate cancer (nmCRPC)

HELP HIM LIVE FOR WHAT HE LOVES

PROVIDED THE RELIEF OF AN EXTRA 
15 MONTHS WITHOUT PAIN PROGRESSION1,3*

40.3 months vs 25.4 months
for ADT alone

Secondary endpoint:
HR: 0.65; 95% CI: 0.53-0.79; P<0.0001.

MEN LIVED 2X LONGER 
WITHOUT CANCER SPREADING1,2

40.4 months vs 18.4 months 
for ADT alone

HR: 0.41; 95% CI: 0.34-0.50; 
P<0.0001 (intent-to-treat).

REDUCED RISK OF DEATH 
BY NEARLY A THIRD1,3

31% reduction in the risk 
of death vs ADT alone

Secondary endpoint: HR: 0.69; 95% CI: 
0.53-0.88; P=0.003. Medians not estimable.
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Osimertinib Remains Preferred Frontline Choice  
for EGFR-Mutated NSCLC
by JASON HARRIS

OSIMERTINIB (TAGRISSO) MAINTAINS 
foothold as the first-line therapy of choice for 
patients with EGFR-mutated non–small cell lung 
cancer (NSCLC), Zosia Piotrowska, MD, MHS, 
said during a presentation during the 17th 
Annual New York Lung Cancers Symposium®.1

However, for those with classic EGFR mutations, 
exon 19 deletions, and L858R substitutions, 
she believes the day is fast approaching when 
physicians will add chemotherapy to first-line 
treatment with an EGFR tyrosine kinase inhibitor 
(TKI) based on circulating tumor DNA 
(ctDNA) results. Piotrowska, an assis-
tant professor of medicine at Harvard 
Medical School and an attending physi-
cian at Massachusetts General Hospital 
in Boston, Massachusetts, noted that 
there is a subgroup of persister cells that 
osimertinib cannot eradicate but chemo-
therapy may be able to target. Further, 
reserving chemotherapy is suboptimal 
because many patients never proceed to 
second-line treatment.

“We know that chemotherapy is an effective 
strategy for these patients,” she said. “So perhaps 
they’ll do better if we give them both up front.”

Data from a pair of phase 3 trials, NEJ009 from 
Japan and a trial from India comparing gefi-
tinib (Iressa) with gefitinib plus pemetrexed 
(Alimta) and carboplatin chemotherapy, have 
demonstrated a survival benefit from adding 
chemotherapy with a TKI.

In the Indian trial, patients with advanced 
NSCLC harboring an EGFR-sensitizing mutation 

and an ECOG performance status of 0 to 2 were 
randomly assigned to gefitinib 250 mg orally 
per day (n = 176) or gefitinib plus pemetrexed 
500 mg/m2 and carboplatin area under curve 
(AUC) 5 intravenously every 3 weeks for 4 cycles, 
followed by maintenance pemetrexed (n = 174). 
Eighteen percent of patients had brain metasta-
ses. The primary end point was progression-free 
survival (PFS). Secondary end points included 
overall survival (OS), response rate, and toxicity.2

At a median follow-up of 17 months (range, 
7-30), the radiologic response rate was 
75% in the combination arm vs 63% in 
the monotherapy arms (P = .01). The 
estimated median PFS was 16 months 
(95% CI, 13.5-18.5) with the combina-
tion vs 8 months (95% CI, 7.0-9.0) with 
the monotherapy (HR, 0.51; 95% CI, 0.39-
0.66; P < .001). The estimated median OS 
also favored the combination (not reached 
vs 17 months; HR, 0.45; 95% CI, 0.31-
0.65; P < .001).

In NEJ009, investigators enrolled patients aged 
20 to 75 years with chemotherapy-naïve stage IIIB 
or IV or relapsed nonsquamous NSCLC harbor-
ing EGFR mutations. Patients were required to 
have an ECOG performance status of 0 or 1, plus 
adequate organ function.

All patients received 250 mg of oral gefitinib 
once daily. Patients in the combination arm also 
received carboplatin AUC 5 and 500 mg/m2 of 
pemetrexed in a 3-week cycle for up to 6 cycles, 
followed by concurrent gefitinib and pemetrexed 
maintenance. If patients in the combination arm 

were intolerant of gefitinib or chemotherapy, 
they were permitted to continue treatment on the 
remaining agents.

Updated data published in the Journal of 
Clinical Oncology in 2022 showed that, in the 
combination arm, the mean OS, 2-year OS rate, 
and 5-year OS rate were 49.0 months, 77.1%, and 
39%, respectively. Those data were 38.5 months, 
69%, and 34%, respectively, in the gefitinib-alone 
arm (HR, 0.822; 95% CI, 0.639-1.058; P = .127).3

Benefit in time to second progression (PFS2) 
data showed that patients treated with gefitinib 
plus chemotherapy (n = 169) achieved a 
corrected median PFS2 of 20.9 months (95% 
CI, 18.0-24.0) compared with 18.0 months 
(95% CI, 16.3-20.7) for patients treated with 
gefitinib alone (n = 172; HR, 0.77; 95% CI, 0.62-
0.97; P = .027).

An additional analysis of PFS2 with the same 
definition showed that the updated median PFS2 
was 32.5 months (95% CI, 29.0-36.6) for the gefi-
tinib plus chemotherapy group vs 20.7 months 
(95% CI, 17.9-24.6) for the gefitinib-alone group 
(HR, 0.58; 95% CI, 0.46-0.73; P < .001).

The phase 3 FLAURA 2 trial (NCT04035486) 
will investigate the combination of osimerti-
nib with cisplatin/carboplatin and pemetrexed, 
followed by maintenance therapy with osim-
ertinib/pemetrexed vs osimertinib in patients 
with EGFR-mutated locally advanced or meta-
static nonsquamous NSCLC. Piotrowska is eagerly 
anticipating those results but said it may be diffi-
cult getting patients to commit to office visits for 
intravenous treatment when they could simply 
receive oral targeted treatment.

Piotrowska said it will be crucial to identify 
the patients at the greatest risk of progression on 
osimertinib. She called an ongoing phase 2 trial 
(NCT04410796) one of the most exciting trials 
exploring frontline treatment (FIGURE).4 Patients 
with metastatic EGFR-mutant NSCLC will receive 
first-line osimertinib therapy. Participants with 
persistent ctDNA detected in plasma samples will 
then be randomly assigned to osimertinib alone 
or with chemotherapy.

“We have prior data from other studies that 
have shown that those patients tend to do well, so 
they just stay on osimertinib, but it’s the patients 
who haven’t cleared their ctDNA where we know 
that there’s a higher risk of early relapse who are 
being randomized to osimertinib vs osimertinib 
plus chemotherapy,” she said. ■

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

FIGURE.  Phase 2 Tr ia l  Design 4

Screening: All patients will begin on single-agent osimertinib (80 mg orally daily) for 3 cycles of 21 days.

Randomization: Patients will be randomly assigned to continue osimertinib alone (arm A) or with the addition of 
carboplatin/pemetrexed chemotherapy to osimertinib (arm B). Patients will be stratified by type of EGFR mutation (EGFR 
exon 19/EGFR L858R or other) and presence of CNS metastases (absent, present). Randomization will occur after data 
are available to identify the patients with persistent EGFR ctDNA detected in the C2D1 plasma sample; only patients 
with persistent EGFR ctDNA will be eligible for randomization.

Eligibility criteria
• Age ≥ 18 years
• Biopsy-proven NSCLC
•  Somatic activating mutation in EGFR in 

pretreatment biopsy/cytology from pleural 
fluid or cfDNA

•  No prior EGFR TKIs within 3 weeks of 
enrollment

• Measurable lesion per RECIST 1.1 criteria
• Karnofsky performance status ≥ 70%

N
 =

 5
71

Arm A
Osimertinib monotherapy End points

Primary
• PFS

Secondary
• ORRArm B

Osimertinib plus carboplatin  
and pemetrexed

cfDNA, cell-free DNA; CNS, central nervous system; ctDNA, circulating tumor DNA; NSCLC, non–small cell lung cancer; ORR, overall response rate; PFS, 
progression-free survival; TKI, tyrosine kinase inhibitor. 

Zosia Piotrowska, 
MD, MHS
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Targeting the New Kids on the Block in NSCLC:  
EGFR Exon 20 and MET Exon 14 Skipping Mutations
by CAROLINE SEYMOUR

INVESTIGATORS ARE HARNESSING 
comprehensive molecular profiling to detect 
new targets, optimize existing treatment regi-
mens, and develop novel therapies for patients 
with EGFR exon 20–mutant non–small 
cell lung cancer (NSCLC) and those with 
a MET exon 14 mutation.

EGFR exon insertions, which 
are distinct from classic sensitiz-
ing mutations, make up 4% to 10% of 
all EGFR-mutant lung cancers, Catherine 
A. Shu, MD, associate professor of medi-
cine at Columbia University Medical 
Center in New York, New York, said in 
a presentation at the 17th Annual New 
York Lung Cancers Symposium®. These mutations 
typically appear in never-smokers, women, and 
individuals of East Asian descent.1

Both amivantamab-vmjw (Rybrevant) and 
mobocertinib (Exkivity) are FDA approved for use 
in this population. Amivantamab is a dual EGFR-
MET antibody that binds to the extracellular 
portion of EGFR. Mobocertinib is a small mole-
cule EGFR tyrosine kinase inhibitor that has been 
chemically optimized from osimertinib (Tagrisso) 
to be more selective on exon 20 mutations.

In the pivotal phase 1 CHRYSALIS trial 
(NCT02609776) which enrolled 81 patients who 
received prior platinum, amivantamab led to an 
objective response rate (ORR) of 40% per inde-
pendent review committee (IRC).1 The median 
duration of response (DOR) was 11.1 months, 
and the median progression-free survival (PFS) 
was 8.3 months.

Regarding insertion location, the 1 patient 
with an exon 20 insertion in the helical region 
responded to amivantamab. Patients with near 
loop mutations (n = 54) otherwise derived the 
highest response rate at 41% vs 25% in those with 
far loop mutations (n = 8).

Infusion-related reactions were the most 
common toxicity (any grade, 66%; grade ≥ 3, 3%), 
occurring predominantly on the first day of treat-
ment. Dermatologic toxicities included rash (any 
grade, 86%; grade ≥ 3, 4%) and paronychia (any 
grade, 45%), and MET-related events included 
hypoalbuminemia (27%) and edema (18%). Dose 
reduction and discontinuation occurred in 13% 
and 10% of patients, respectively. “I’ve also 
noticed a lot of scalp toxicity,” Shu said. It’s not 
something that’s really mentioned too much, but 
it’s something you have to work really closely 
with dermatologists on at your center.”

At the approved dose of 160 mg once daily, 
mobocertinib led to a confirmed ORR of 28% per 

IRC in 114 platinum-pretreated patients in a phase 
1/2 trial (NCT02716116).2 The median DOR and 
PFS were 17.5 months (95% CI, 8.3-not evaluable) 
and 7.3 months (95% CI, 5.5-10.2), respectively.

Primary gastrointestinal toxicities 
included diarrhea (any grade, 91%; grade 
>3, 21%), decreased appetite (35%), and 
nausea (34%). Similar to amivantamab, 
rash (any grade, 45%) and paronychia 
(38%) were common dermatologic toxic-
ities. Regarding cardiac toxicity, QTc 
prolongation occurred in 11% of patients 
(grade >3, 3%), and cardiac failure led to 
1 treatment-related death.

“The oral agent may be a little bit 
easier [to tolerate compared with amivantamab, 
which is an intravenous infusion,]” Shu said.

NOVEL AGENTS IN EGFR
Though not yet approved, CLN-081 is a novel, 
irreversible oral EGFR inhibitor with selec-
tivity for EGFR exon 20 insertions that has 
shown promising activity. In a phase 1/2 trial 
(NCT04036682) of 73 patients, the agent led to 
a confirmed partial response (cPR) rate of 38.4% 
and a median DOR of 10 months (95% CI, 6-not 
calculable).3 Three dose levels were studied, 
showing comparable activity: 65 mg or less (cPR 
rate, 35%), 100 mg (cPR rate, 41%), and 150 mg 
(cPR rate, 36.4%) when administered twice daily, 
and dose reductions and discontinuations were 
uncommon at doses less than 150 mg. 

Across all dose levels, key toxicities included 
typical rash (any grade, 80%; grade ≥ 3, 1%), 
paronychia (any grade, 32%), diarrhea (any grade, 
30%; grade ≥ 3, 3%), and fatigue (any grade, 21%).

Another agent in the pipeline is sunvozerti-
nib, a novel, oral EGFR exon 20 inhibitor. In a 
pooled analysis of the WU-KONG 1, 2, and 6 trials, 
the combined ORR was 52.4% at 300 mg daily 
(n = 169).4 As with the other 3 agents, common 
toxicities included diarrhea (any grade, 58%; grade 
≥3, 5.5%), rash (any grade, 39.5%; grade ≥3, 1.3%), 
and paronychia (any grade, 27.7%; grade ≥3, 1.3%).

“In the first line, if I don’t have a clinical trial, 
I’m going to put [individuals] on carboplatin/peme-
trexed [Alimta] and maybe bevacizumab [Avastin],” 
Shu said, stating that prior to enrollment close, the 
phase 3 PAPILLON trial (NCT04538664) was one 
she commonly referred patients to.

“Second line, I’m putting [patients] mostly on 
amivantamab because of the higher response rate 
although it does mean more inconvenience to the 
patient with infusions. Third line is mobocertinib 
and then, of course, clinical trials,” Shu said.

MET EXON 14 SKIPPING MUTATIONS
MET exon 14 skipping mutations, which are found 
in approximately 3% of patients with NSCLC and 
are generally more common in older patients, 
women, and never-smokers.1 Because of their 
heterogeneity, Shu advised using RNA-based 
assays because they detect a higher proportion 
of MET exon 14 skipping cases compared with 
DNA-based targeted genotyping panels.

Once a mutation has been identified, providers 
have the option of selecting between tepo-
tinib (Tepmetko) and capmatinib (Tabrecta). 
The FDA has approved both agents for use in 
patients with advanced NSCLC with MET exon 14 
skipping mutations based on the pivotal, phase 2 
VISION (NCT02864992) and GEOMETRY Mono-1 
(NCT02414139) trials, respectively.

In VISION, tepotinib led to a confirmed, 
IRC-assessed ORR of 46% at 450 mg daily 
(n = 99).5 The median DOR was 11.1 months (95% 
CI, 7.2-not estimable [NE)], and the median PFS 
was 8.5 months (95% CI, 6.7-11). The median 
overall survival, although not mature, was 
17.1 months (95% CI, 12-26.8).

The most common toxicity was peripheral 
edema (any grade, 63%; grade > 3, 7%), although 
gastrointestinal effects including nausea (any 
grade, 26%; grade > 3, 1%) and diarrhea (any 
grade, 22%; grade > 3, 1%) were also notable.

In GEOMETRY Mono-1, capmatinib demon-
strated an IRC-assessed ORR of 68% (n = 28) 
in treatment-naïve patients and 41% (n = 69) in 
previously treated patients.6 The median DOR 
and PFS was 12.6 months (95% CI, 5.6-NE) and 
12.4 months (95% CI, 8.2-NE) in the treatment-
naïve subgroup vs 9.7 months (95% CI, 5.6-13.0) 
and 5.4 months (95% CI, 4.2-7.0) in the previ-
ously treated group.

In terms of toxicity, peripheral edema was simi-
larly the most common effect (any grade, 51%; 
grade >3, 9%). “MET inhibition has a unique 
signature across all drugs. Mostly it’s this 
peripheral edema that is most concerning to 
patients,” Shu said.

“What do I do? For me, it’s straightforward. 
I start with capmatinib or tepotinib, espe-
cially in older patients, because that way they 
don’t have to come in for infusions. Some 
[patients] prefer tepotinib for its daily dosing. 
I’ve been giving capmatinib more because that 
agent was approved first, but both are good 
drugs,” Shu said. ■

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

Catherine A.  
Shu, MD



Do you have a patient 
with relapsed/
refractory adult B-cell 
acute lymphoblastic 
leukemia?

We are conducting the single arm, open-label, multi-center phase 2 FELIX study 
(NCT04404660) to evaluate the investigational CD19 CAR T-cell product called AUTO1 

(obecabtagene autoleucel or obe-cel) in patients with relapsed/refractory adult B-cell acute 
lymphoblastic leukemia. The primary objective of the study is to evaluate the safety and 

efficacy of AUTO1 given as a split dose on day 1 and on day 10. Following the initial dose of 
AUTO1, patients will be observed closely for at least 10 days in hospital. Patients will then be in 
follow-up until the end of the study. We are seeking assistance from referral centers and those 

physicians who treat adult B-ALL patients in regional community hematology/oncology  
clinics to help us identify qualified study participants. 

Key Eligibility Criteria: Patients with B-ALL in ≥ 2nd CR/CRi with MRD-positive disease  
(≥ 10-3 and < 5% blasts in the BM) by central clonoSEQ® NGS testing at screening

clinicaltrials@autolus.com

www.autolus.com
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