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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 
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Drug Interactions
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decrease NUBEQA activity. Avoid concomitant use.

Combined P-gp and strong CYP3A4 inhibitors increase NUBEQA 
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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.
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HELP HIM LIVE FOR WHAT HE LOVES
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by  BRITTANY LOVELY

Robert L. Coleman, MD, FACOG, FACS, the 2020 Giants of Cancer Care® award winner in gynecologic 
malignancies, notes that despite the great progress in the past decade, more work is needed to 
personalize and refine approaches to care.
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DISCUSSIONS REGARDING THE prolonged effect of maintenance and preventative therapies 
have become muddied at best for the nonscientific community.

Perspective on how scientific communication and the design and interpretation of clinical 
trials data are top of mind for 2 of the leading oncologists whose views we capture in this issue 
of OncologyLive®: Robert L. Coleman, MD, FACOG, FACS, and Maurie Markman, MD.

In gynecologic cancers, for example, the use of PARP inhibitors as maintenance therapies in 
the recurrent setting have come under fire for failing to produce significant overall survival 
benefits. However, progression-free survival data, which originally led to several agents accel-
erated approvals, were maintained in the final results, with time to second disease progression 
also demonstrating improvements vs placebo. “The timeframe in which [patients] ultimately get 
to a next line of therapy is extended by using a PARP [inhibitor],” Coleman said in an interview 
with OncologyLive® for this issues’ cover story. “The concern I have is more around how those 
decisions were made, how the data are being interpreted.”

Though not billed as a specific session at upcoming 14th Annual International Symposium on 
Ovarian Cancer and Other Gynecologic Malignancies® to be hosted by Physicians’ Education 
Resource® (PER®), LLC, on May 13, Coleman, the 2020 Giants of Cancer Care® award winner in 
gynecologic malignancies noted, “My hope is that it will come out in discussion so that attend-
ees can see that a lot of what…[goes into] crafting these trials is intense, and… deliberate. 
Ultimately, we must get these trials enrolled. We really want to inspire those who are attending 
to…participate in the process, either by accruing the trials or leading them.”

Another conversation pervading the gynecologic cancer community extends beyond the clinic. 
Markman, the editor in chief of OncologyLive and a 2018 Giants of Cancer Care award winner, 
voices concern about whether those in the field are adequately conveying to their patients and 
the community the critical role of screening and human papillomavirus (HPV) vaccination. 

“In the interests of both individual and public health, we must vigorously continue to explore 
strategies to reduce the barriers that have led vaccine-hesitant and vaccine-resistant individ-
uals to ignore a safe and effective approach to the future development of a life-changing—and 
life-shortening—cancer,” Markman writes in his column.

These provocative questions, posed by thoughtful oncologists, are worth pondering at a time 
when information is so readily accessible but so easily misunderstood. The OncLive® editorial 
team is interested in fostering this conversation. Additionally, we invite you to extend these 
conversations with colleagues at one of our upcoming meetings. 

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

MJH Life Sciences™
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“In the interest of both individual and public health, 
we must vigorously continue to explore strategies to 

reduce the barriers that have led vaccine-hesitant and 
vaccine-resistant individuals to ignore a safe and effec-

tive approach to the future development  
of a life-changing—and life-shortening—cancer.”
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Diagnostic Cancer Trends  
Showcase Urgent Need  
to Increase HPV Vaccination 
by MAURIE MARKMAN, MD

MAURIE MARKMAN, 
MD, editor in chief, 
is president of 
Medicine & Science 
at Cancer Treatment 
Centers of America, 
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Hope. 
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FOLLOW
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AS THE GREAT BASEBALL catcher and 
philosopher Yogi Berra noted, “When you come 
to a fork in the road, take it.” And in my opinion, 
we surely are at that juncture with human 

papillomavirus (HPV) vaccination.
First, consider the data related to the occurrence of cervical 

cancer and the effect of screening for this malignancy in the 
United States. A recent report, which examined the National 
Program of Cancer Registries and Surveillance, Epidemiology, 
and End Results database from 2001 to 2019, found more than 
220,000 cases of cervical cancer recorded.1 Although there 
was a decrease in the overall incidence of this malignancy, for 
1 group of women (aged 30-34 years) there was an increase 
in the cancer, theorized to be in part because of the change in 
recommendations in 2012 by the US Preventive Services Task 
Force to reduce the frequency of screening.1

In a report published in January 2023, investigators used 
the California Cancer Registry to examine data for 12,442 
women 21 years or older who developed cervix cancer 
between 2009 and 2018. The findings showed, strikingly, 
that 17.4% were older than 65 years at the time of diagno-
sis.2 Of those, 71% presented with late-stage disease (stages 
II-IV), compared with 48% of those younger than 65 years. 
This report emphasizes the magnitude of the persistent, seri-
ous issue of cervical cancer incidence, despite the recognized 
societal benefits associated with standard-of-care screening.

Finally, another report published in November 2022 high-
lighted the issue of cost of routine cervical cancer screening 
in a setting where the value may be debated.3 In 1996 the US 
Preventive Services Task Force recommended against the 
procedure for women older than 65 years who are at aver-
age risk and had adequate prior screening.4 The report noted 
that although the extent of cervical cancer screening-related 

services in the older women has decreased over the past  
2 decades, more than 1.3 million women aged 65 years or 
older had cervical screening in 2019 at a cost of more than 
$80 million, according to the Medicare database.3

But perhaps the most important study to highlight on the 
past and current demographics of cervical cancer is the 
January 2023 report from the American Cancer Society. It 
noted “a 65% drop in cervical cancer incidence during 2012 
through 2019 among women in their early 20s, the first cohort 
to receive the [HPV] vaccine.”5

It is difficult to overstate the magnitude of this observation  
as well as the documented success of HPV vaccination as a 
strategy to prevent cancer.

Further, although it is appropriate to focus on the over-
all effectiveness of this vaccination approach to cancer 
prevention, it is also important to acknowledge its demon-
strated safety. For instance, it is interesting to contrast the 
demonstrated clinical use of tamoxifen to reduce the inci-
dence of and deaths from breast cancer with the significant 
adverse effects, including the risk of endometrial cancer.6 
Critically, HPV vaccination is devoid of the risk for such seri-
ous toxicities.   

Yet, we are at a point in time when a scientifically valid, 
highly clinically relevant, and safe intervention that has a 
realistic potential to dramatically—a word that should rarely 
be employed in the medical literature—reduce the risk of 
cancer is questioned by a large segment of society.

The story of scientific advancements leading to effective 
therapeutics has been communicated many times over the 
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past years , including the rapid development and subsequent  
implementation of safe and effective COVID-19 vaccination strategies, 
which leveraged many remarkably successful governmental/academic/
industry collaborations.7

Multiple reasons have been suggested for why a large segment of the 
US population distrusts the scientific and public health communities.8,9 
The focus of this commentary is not on these hypotheses, regardless of 
how well demonstrated they may be, but rather to highlight the critical 
need for the situation to be fixed, and soon. And there is no greater issue 
to highlight than learning how to effectively communicate the objectively 
documented benefits and lack of harm associated with HPV vaccination.

As noted by Martin Rees in his provocative book If Science is to Save 
Us, “We live in a world where more and more of the decisions confront-
ing governments involve scientific evidence. Obviously, pandemics and 
climate change have been at the forefront of our minds recently, but poli-
tics on health, energy and the environment all have a scientific dimension. 
However, these policies have economic, social, and ethical aspects as 
well. And on these aspects, scientists speak only as citizens. Yet if public 
debate is to rise above mere sloganeering, everyone needs to have enough 
of a ‘feel’ for science to avoid becoming bamboozled by propaganda and 
bad statistics.”10

Critical to the point of the commentary, Rees wrote: “What makes 
science seem forbidding is the technical vocabulary, the formulae, and so 
forth. Despite these impediments, the essence (albeit without the support-
ive arguments) can generally be conveyed by skilled communicators.” 

There is no simple solution to the complexity of providing straightfor-
ward, objective, scientifically valid, nonthreatening, nonideological, and 
nonpolitical messaging of the enormous benefits of HPV vaccination before 
individuals become sexually active. 

But in the interests of both individual and public health, we must vigor-
ously continue to explore strategies to reduce the barriers that have led 
vaccine-hesitant and vaccine-resistant individuals to ignore a safe and 
effective approach to the future development of a life-changing—and 
life-shortening—cancer.11 ■
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UP NEXT

MEDICAL WORLD NEWS BEHIND THE SCIENCE ™

Lymphoma Experts Highlight Steps to Advance  
Lymphoma Therapeutics
As clinicians learn more about the biology of lymphoma, the development of more 
effective agents with improved outcomes with less toxicities remains an unmet need in 
the lymphoma space. Christopher J. Melani, MD; Tycel Phillips, MD; Ann LaCasce, 
MD, MMSc; Gustavo Fonseca, MD, FACP; Mwanasha Merrill, MD, and more join 
the program to discuss challenges in lymphoma treatment, including the cost of novel 
drugs, the search for an effective first-line agent in the relapsed/refractory setting, and 
finding solutions to overcome Bruton tyrosine kinase inhibitor resistance.

 TO WATCH,  VISIT   bit. ly/3HEKt3w.

WELLBEING CHECKUP ™

Investigator Highlights Efforts to Close Gap  
in Cervical Cancer Screening 
Results of a Harris Poll survey of 872 women show that access to cervical cancer 
screenings is a key issue. Jeff Andrews, MD, explains that more of the screenings 
that occur in the United States are opportunistic. In addition to racial disparities and 
a knowledge gap on how frequently screenings should occur, self-sampling, at-home 
tests are not available in the United States. Andrews also explained that because the 
persistence of human papillomavirus infection (HPV) can lead to cervical cancer, HPV 
screenings and vaccines may serve as preventive measures.

 TO WATCH,  VISIT   bit. ly/3DRfLmA.
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Massachusetts General Clinician Races to Benefit Patients
In 1998, Howard Weinstein, MD, established a team of 10 individuals to run the  
Boston Marathon and raise funds for pediatric cancer. He is still running today, with 
a team that has grown to approximately 100 individuals. Each year, Weinstein and 
his fellow runners partner with patients from Massachusetts General Hospital. In this 
episode, he recalls training with the community and the patients he’s been paired with 
over the past 25 years, including his first patient, a 16-year-old he was treating who is 
now 41 years old.

 TO WATCH,  VISIT   bit. ly/3Yzr6jf .
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*It is unclear if tafasitamab or loncastuximab tesirine or if any other CD-19 directed therapy would have a negative impact 
on the e�  cacy of subsequent anti-CD19 CAR T-cell therapy.
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.
DLBCL=di� use large B-cell lymphoma; NCCN=National Comprehensive Cancer Network.

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) 
recommend tafasitamab-cxix (MONJUVI)  
in combination with lenalidomide as a second-line or subsequent therapy 
option for DLBCL in patients who are not candidates for transplant.2*

NCCN
GUIDELINES

IMPORTANT SAFETY INFORMATION
Contraindications
None.

Warnings and Precautions
Infusion-Related Reactions
MONJUVI can cause infusion-related reactions 
(IRRs). In L-MIND, infusion-related reactions 
occurred in 6% of the 81 patients. Eighty 
percent of infusion-related reactions occurred 
during cycle 1 or 2. Signs and symptoms 

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

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the 
treatment of adult patients with relapsed or refractory di� use large B-cell lymphoma 
(DLBCL) not otherwise specifi ed, including DLBCL arising from low grade lymphoma, 
and who are not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval based on overall response 
rate. Continued approval for this indication may be contingent upon verifi cation and 
description of clinical benefi t in a confi rmatory trial(s).

for injection, for intravenous use

included fever, chills, rash, fl ushing, dyspnea, 
and hypertension. These reactions were 
managed with temporary interruption of the 
infusion and/or with supportive medication. 
Premedicate patients prior to starting 
MONJUVI infusion. Monitor patients frequently 
during infusion. Based on the severity of 
the infusion-related reaction, interrupt or 
discontinue MONJUVI. Institute appropriate 
medical management.

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1
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for injection, for intravenous use

L-MIND study design1

•  L-MIND was an open-label, multicenter, single-arm study that evaluated the e�  cacy and safety of MONJUVI in 
combination with lenalidomide followed by MONJUVI monotherapy in adult patients with R/R DLBCL after 1 to 3 prior 
systemic DLBCL therapies, including CD20-containing therapy. The median number of prior therapies was 2

•  Enrolled patients at the time of the trial were not eligible for or refused ASCT
•  E�  cacy was established in 71 patients with DLBCL (confi rmed by central laboratory) based on best ORR 

(defi ned as the proportion of complete and partial responders) and DoR, as assessed by an Independent Review 
Committee using the International Working Group Response Criteria (Cheson 2007)

•  Patients received MONJUVI 12 mg/kg intravenously in combination with lenalidomide (25 mg orally on 
days 1 to 21 of each 28-day cycle) for a maximum of 12 cycles, followed by MONJUVI as monotherapy until 
disease progression or unacceptable toxicity

HIGH ORR REACHED, with a majority 
of responders achieving CR1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†

ORR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†
MONJUVI is second-line targeted immunotherapy for 
adult patients with DLBCL who are ineligible for transplant1

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

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In 
L-MIND, Grade 3 neutropenia occurred in 25% of patients, 
thrombocytopenia in 12% and anemia in 7%. Grade 4 
neutropenia occurred in 25% and thrombocytopenia 
in 6%. Neutropenia led to treatment discontinuation in 
3.7% of patients.
Monitor complete blood counts (CBC) prior to 
administration of each treatment cycle and throughout 
treatment. Monitor patients with neutropenia for signs of 
infection. Consider granulocyte colony-stimulating factor 
(G-CSF) administration. Withhold MONJUVI based on the 
severity of the adverse reaction. Refer to the lenalidomide 
prescribing information for dosage modifi cations. 

Infections
Fatal and serious infections, including opportunistic 
infections, occurred in patients during treatment with 
MONJUVI and following the last dose.  

In L-MIND, 73% of the 81 patients developed an infection. 
The most frequent infections were respiratory tract 
infection (24%), urinary tract infection (17%), bronchitis 
(16%), nasopharyngitis (10%) and pneumonia (10%). 
Grade 3 or higher infection occurred in 30% of the 
81 patients. The most frequent grade 3 or higher infection 
was pneumonia (7%). Infection-related deaths were 
reported in 2.5% of the 81 patients.

Monitor patients for signs and symptoms of infection 
and manage infections as appropriate.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the treatment of adult patients with 
relapsed or refractory di¡ use large B-cell lymphoma (DLBCL) not otherwise specifi ed, including DLBCL arising from 
low grade lymphoma, and who are not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval based on overall response rate. Continued approval for this 
indication may be contingent upon verifi cation and description of clinical benefi t in a confi rmatory trial(s).

Best ORR: 55% (n=39; 95% CI: 43%, 67%) 

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†‡

Median DoR: 21.7 months (range: 0, 24)

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

Best ORR: 54%§ (n=38; 95% CI: 41%, 66%) 

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
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MONJUVI, in combination 
with lenalidomide, was granted 
accelerated approval based on 
the 1-year primary analysis of the 
L-MIND study. The data for the 
3-year analysis of the L-MIND 
study has not yet been submitted 
to or reviewed by the FDA. The 
status with respect to potential 
inclusion of these data in the 
fi nal, FDA-approved labeling has 
yet to be determined.

R/R=relapsed/refractory; 
ASCT=autologous stem cell 
transplant; ORR=best overall response 
rate; DoR=duration of response; 
CR=complete response rate; 
CI=confi dence interval; PR=partial 
response rate; NR=not reached.

|| This analysis is exploratory in 
nature, and L-MIND was not 
designed or powered to evaluate 
and compare multiple subgroups. 
These results should be interpreted 
with caution given the small 
sample size, which may lead to 
estimates that are unstable.

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

§ Due to rounding, ORR percentages 
may not correspond with the sum of 
CR and PR percentages.

* The cuto¡  date for the primary 
analysis was November 30, 2018 
and occurred after the last patient 
enrolled had completed 12 months 
of follow-up. The cuto¡  date for 
the 3-year follow-up analysis was 
October 30, 2020 and occurred 
after the last patient enrolled had 
completed 35 months of follow-up.3,4
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for injection, for intravenous use

L-MIND study design1

•  L-MIND was an open-label, multicenter, single-arm study that evaluated the e�  cacy and safety of MONJUVI in 
combination with lenalidomide followed by MONJUVI monotherapy in adult patients with R/R DLBCL after 1 to 3 prior 
systemic DLBCL therapies, including CD20-containing therapy. The median number of prior therapies was 2

•  Enrolled patients at the time of the trial were not eligible for or refused ASCT
•  E�  cacy was established in 71 patients with DLBCL (confi rmed by central laboratory) based on best ORR 

(defi ned as the proportion of complete and partial responders) and DoR, as assessed by an Independent Review 
Committee using the International Working Group Response Criteria (Cheson 2007)

•  Patients received MONJUVI 12 mg/kg intravenously in combination with lenalidomide (25 mg orally on 
days 1 to 21 of each 28-day cycle) for a maximum of 12 cycles, followed by MONJUVI as monotherapy until 
disease progression or unacceptable toxicity

HIGH ORR REACHED, with a majority 
of responders achieving CR1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†

ORR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†
MONJUVI is second-line targeted immunotherapy for 
adult patients with DLBCL who are ineligible for transplant1

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

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In 
L-MIND, Grade 3 neutropenia occurred in 25% of patients, 
thrombocytopenia in 12% and anemia in 7%. Grade 4 
neutropenia occurred in 25% and thrombocytopenia 
in 6%. Neutropenia led to treatment discontinuation in 
3.7% of patients.
Monitor complete blood counts (CBC) prior to 
administration of each treatment cycle and throughout 
treatment. Monitor patients with neutropenia for signs of 
infection. Consider granulocyte colony-stimulating factor 
(G-CSF) administration. Withhold MONJUVI based on the 
severity of the adverse reaction. Refer to the lenalidomide 
prescribing information for dosage modifi cations. 

Infections
Fatal and serious infections, including opportunistic 
infections, occurred in patients during treatment with 
MONJUVI and following the last dose.  

In L-MIND, 73% of the 81 patients developed an infection. 
The most frequent infections were respiratory tract 
infection (24%), urinary tract infection (17%), bronchitis 
(16%), nasopharyngitis (10%) and pneumonia (10%). 
Grade 3 or higher infection occurred in 30% of the 
81 patients. The most frequent grade 3 or higher infection 
was pneumonia (7%). Infection-related deaths were 
reported in 2.5% of the 81 patients.

Monitor patients for signs and symptoms of infection 
and manage infections as appropriate.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the treatment of adult patients with 
relapsed or refractory di¡ use large B-cell lymphoma (DLBCL) not otherwise specifi ed, including DLBCL arising from 
low grade lymphoma, and who are not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval based on overall response rate. Continued approval for this 
indication may be contingent upon verifi cation and description of clinical benefi t in a confi rmatory trial(s).

Best ORR: 55% (n=39; 95% CI: 43%, 67%) 

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†‡

Median DoR: 21.7 months (range: 0, 24)

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

Best ORR: 54%§ (n=38; 95% CI: 41%, 66%) 

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
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Response rates in 2L and 3L+ (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†||
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Patients who had received 
1 prior therapy

2L (n=35)
Patients who had received 
2 or more prior therapies

28% CR

3L+ (n=36)

17% PR

63% ORR
(n=22; 95% 
CI: 45%, 79%)

44% ORR§

(n=16; 95% 
CI: 28%, 62%)

MONJUVI, in combination 
with lenalidomide, was granted 
accelerated approval based on 
the 1-year primary analysis of the 
L-MIND study. The data for the 
3-year analysis of the L-MIND 
study has not yet been submitted 
to or reviewed by the FDA. The 
status with respect to potential 
inclusion of these data in the 
fi nal, FDA-approved labeling has 
yet to be determined.

R/R=relapsed/refractory; 
ASCT=autologous stem cell 
transplant; ORR=best overall response 
rate; DoR=duration of response; 
CR=complete response rate; 
CI=confi dence interval; PR=partial 
response rate; NR=not reached.

|| This analysis is exploratory in 
nature, and L-MIND was not 
designed or powered to evaluate 
and compare multiple subgroups. 
These results should be interpreted 
with caution given the small 
sample size, which may lead to 
estimates that are unstable.

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

§ Due to rounding, ORR percentages 
may not correspond with the sum of 
CR and PR percentages.

* The cuto¡  date for the primary 
analysis was November 30, 2018 
and occurred after the last patient 
enrolled had completed 12 months 
of follow-up. The cuto¡  date for 
the 3-year follow-up analysis was 
October 30, 2020 and occurred 
after the last patient enrolled had 
completed 35 months of follow-up.3,4
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for injection, for intravenous use

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
© 2022              February 2022              RC-US-TAF-01441
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corporation. 
MorphoSys is a registered trademark of MorphoSys AG.
Incyte and the Incyte logo are registered trademarks of Incyte Corporation.
All other trademarks are the property of their respective owner(s).

Please see the Brief Summary of Prescribing Information on the following pages.
REFERENCES: 1. MONJUVI Prescribing Information. Boston, MA: MorphoSys. 6/2021. 2. Referenced with permission from the NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) for B-Cell Lymphomas V.5.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. 
Accessed September 22, 2021. To view the most recent and complete version of the guideline, go online to NCCN.org. 3. Data on fi le. 3-year follow-up 
analysis. MorphoSys. Boston, MA. 4. Data on fi le. CSR. MorphoSys. Boston, MA.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with 
lenalidomide, is indicated for the treatment of adult 
patients with relapsed or refractory di� use large B-cell 
lymphoma (DLBCL) not otherwise specifi ed, including 
DLBCL arising from low grade lymphoma, and who are 
not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval 
based on overall response rate. Continued approval for 
this indication may be contingent upon verifi cation and 
description of clinical benefi t in a confi rmatory trial(s).

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause 
fetal B-cell depletion when administered to a pregnant 
woman. Advise pregnant women of the potential risk to 
a fetus. Advise women of reproductive potential to use 
e� ective contraception during treatment with MONJUVI 
and for at least 3 months after the last dose.

MONJUVI is initially administered in combination with 
lenalidomide. The combination of MONJUVI with 
lenalidomide is contraindicated in pregnant women 
because lenalidomide can cause birth defects and death 
of the unborn child. Refer to the lenalidomide prescribing 
information on use during pregnancy.

Adverse Reactions 
Serious adverse reactions occurred in 52% of patients 
who received MONJUVI. Serious adverse reactions in 
≥6% of patients included infections (26%), including 
pneumonia (7%), and febrile neutropenia (6%). Fatal 
adverse reactions occurred in 5% of patients who 
received MONJUVI, including cerebrovascular accident 
(1.2%), respiratory failure (1.2%), progressive multifocal 
leukoencephalopathy (1.2%) and sudden death (1.2%). 

Permanent discontinuation of MONJUVI or lenalidomide 
due to an adverse reaction occurred in 25% of patients 
and permanent discontinuation of MONJUVI due to an 
adverse reaction occurred in 15%. The most frequent 
adverse reactions which resulted in permanent 
discontinuation of MONJUVI were infections (5%), 
nervous system disorders (2.5%), respiratory, thoracic 
and mediastinal disorders (2.5%).

Dosage interruptions of MONJUVI or lenalidomide due 
to an adverse reaction occurred in 69% of patients and 
dosage interruption of MONJUVI due to an adverse 
reaction occurred in 65%. The most frequent adverse 
reactions which required a dosage interruption of 
MONJUVI were blood and lymphatic system disorders 
(41%), and infections (27%).

The most common adverse reactions (≥20%) were 
neutropenia (51%), fatigue (38%), anemia (36%), diarrhea 
(36%), thrombocytopenia (31%), cough (26%), pyrexia (24%), 
peripheral edema (24%), respiratory tract infection (24%), 
and decreased appetite (22%).

You may report side e� ects to the FDA at (800) FDA-1088 
or www.fda.gov/medwatch. You may also report side 
e� ects to MORPHOSYS US INC. at (844) 667-1992.

To learn more, visit MonjuviHCP.com

  For information about patient assistance, visit MyMISSIONSupport.com

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1

REACH FOR MONJUVIREACH FOR MONJUVI
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MONJUVI® (tafasitamab-cxix) 
Initial U.S. Approval: 2020

INDICATIONS AND USAGE
MONJUVI, in combination with lenalidomide, is indicated for the treatment of adult 
patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL) not 
otherwise specified, including DLBCL arising from low grade lymphoma, and who  
are not eligible for autologous stem cell transplant (ASCT).
This indication is approved under accelerated approval based on overall response 
rate. Continued approval for this indication may be contingent upon verification and 
description of clinical benefit in a confirmatory trial(s).
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
MONJUVI can cause infusion-related reactions. In L-MIND, infusion-related reactions 
occurred in 6% of the 81 patients. Eighty percent of infusion-related reactions 
occurred during cycle 1 or 2. Signs and symptoms included fever, chills, rash, 
flushing, dyspnea, and hypertension. These reactions were managed with temporary 
interruption of the infusion and/or with supportive medication.
Premedicate patients prior to starting MONJUVI infusion. Monitor patients frequently 
during infusion. Based on the severity of the infusion-related reaction, interrupt or 
discontinue MONJUVI. Institute appropriate medical management.
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, including neutropenia, 
thrombocytopenia, and anemia. In L-MIND, Grade 3 neutropenia occurred in 25%  
of patients, thrombocytopenia in 12%, and anemia in 7%. Grade 4 neutropenia occurred 
in 25% and thrombocytopenia in 6%. Neutropenia led to treatment discontinuation  
in 3.7% of patients.
Monitor CBC prior to administration of each treatment cycle and throughout 
treatment. Monitor patients with neutropenia for signs of infection. Consider 
granulocyte colony-stimulating factor administration. Withhold MONJUVI based 
on the severity of the adverse reaction. Refer to the lenalidomide prescribing 
information for dosage modifications.
Infections
Fatal and/or serious infections, including opportunistic infections, occurred in patients 
during treatment with MONJUVI and following the last dose.
In L-MIND, 73% of the 81 patients developed an infection. The most frequent 
infections were respiratory tract infection (24%), urinary tract infection (17%), bronchitis 
(16%), nasopharyngitis (10%) and pneumonia (10%). Grade 3 or higher infection 
occurred in 30% of the 81 patients. The most frequent grade 3 or higher infection was 
pneumonia (7%). Infection-related deaths were reported in 2.5% of the 81 patients.
Monitor patients for signs and symptoms of infection and manage infections  
as appropriate. 
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion when 
administered to a pregnant woman. Advise pregnant women of the potential risk to a 
fetus. Advise females of reproductive potential to use effective contraception during 
treatment with MONJUVI and for at least 3 months after the last dose.
MONJUVI is initially administered in combination with lenalidomide. The combination 
of MONJUVI with lenalidomide is contraindicated in pregnant women because 
lenalidomide can cause birth defects and death of the unborn child. Refer to the 
lenalidomide prescribing information on use during pregnancy.
ADVERSE REACTIONS 
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in clinical trials of a drug cannot be directly compared to  
rates in other clinical trials of another drug and may not reflect the rates observed  
in practice.
Relapsed or Refractory Diffuse Large B-Cell Lymphoma

The safety of MONJUVI was evaluated in L-MIND. Patients (n=81) received MONJUVI 
12 mg/kg intravenously in combination with lenalidomide for a maximum of 12 cycles, 
followed by MONJUVI as monotherapy until disease progression or unacceptable 
toxicity as follows:
• Cycle 1: Days 1, 4, 8, 15 and 22 of the 28-day cycle;

• Cycles 2 and 3: Days 1, 8, 15 and 22 of each 28-day cycle;

• Cycles 4 and beyond: Days 1 and 15 of each 28-day cycle.

Among patients who received MONJUVI, 57% were exposed for 6 months or longer, 
42% were exposed for greater than one year, and 24% were exposed for greater than 
two years.
Serious adverse reactions occurred in 52% of patients who received MONJUVI. 
Serious adverse reactions in ≥6% of patients included infections (26%), including 
pneumonia (7%), and febrile neutropenia (6%). Fatal adverse reactions occurred in 
5% of patients who received MONJUVI, including cerebrovascular accident (1.2%), 
respiratory failure (1.2%), progressive multifocal leukoencephalopathy (1.2%) and 
sudden death (1.2%).
Permanent discontinuation of MONJUVI or lenalidomide due to an adverse  
reaction occurred in 25% of patients and permanent discontinuation of MONJUVI 
due to an adverse reaction occurred in 15%. The most frequent adverse reactions 
which resulted in permanent discontinuation of MONJUVI were infections  
(5%), nervous system disorders (2.5%), respiratory, thoracic and mediastinal 
disorders (2.5%). 
Dosage interruptions of MONJUVI or lenalidomide due to an adverse reaction 
occurred in 69% of patients and dosage interruption of MONJUVI due to an adverse 
reaction occurred in 65%. The most frequent adverse reactions which required a 
dosage interruption of MONJUVI were blood and lymphatic system disorders (41%), 
and infections (27%).

The most common adverse reactions (≥ 20%) were neutropenia, fatigue, anemia, 
diarrhea, thrombocytopenia, cough, pyrexia, peripheral edema, respiratory tract 
infection, and decreased appetite.
Table 3 summarizes the adverse reactions in L-MIND.

*Fatigue includes asthenia and fatigue
+ Respiratory tract infection includes: lower respiratory tract infection, upper respiratory 
tract infection, respiratory tract infection

† Urinary tract infection includes: urinary tract infection, Escherichia urinary tract 
infection, urinary tract infection bacterial, urinary tract infection enterococcal 

^ Abdominal pain includes abdominal pain, abdominal pain lower, and abdominal  
pain upper
‡ Rash includes rash, rash maculo-papular, rash pruritic, rash erythematous, rash pustular
Clinically relevant adverse reactions in <10% of patients who received MONJUVI were:
• Blood and lymphatic system disorders: lymphopenia (6%)

•  General disorders and administration site conditions: infusion-related reaction (6%)

• Infections: sepsis (4.9%)

• Investigations: weight decreased (4.9%)

•  Musculoskeletal and connective tissue disorders: arthralgia (9%), pain in extremity 
(9%), musculoskeletal pain (2.5%)

•  Neoplasms benign, malignant and unspecified: basal cell carcinoma (1.2%)

• Nervous system disorders: headache (9%), paresthesia (7%), dysgeusia (6%)

•  Respiratory, thoracic and mediastinal disorders: nasal congestion (4.9%), 
exacerbation of chronic obstructive pulmonary disease (1.2%)

•  Skin and subcutaneous tissue disorders: erythema (4.9%), alopecia (2.5%), 
hyperhidrosis (2.5%)

MONJUVI 
(N=81)

Adverse Reaction
All Grades

(%)
Grade 3 or 4

(%)

Blood and lymphatic system disorders

Neutropenia 51 49

Anemia 36 7

Thrombocytopenia 31 17

Febrile neutropenia 12 12

General disorders and administration site conditions

Fatigue* 38 3.7

Pyrexia 24 1.2

Peripheral edema 24 0

Gastrointestinal disorders

Diarrhea 36 1.2

Constipation 17 0

Abdominal pain^ 15 1.2

Nausea 15 0

Vomiting 15 0

Respiratory, thoracic and mediastinal disorders

Cough 26 1.2

Dyspnea 12 1.2

Infections

Respiratory tract infection+ 24 4.9

Urinary tract infection† 17 4.9

Bronchitis 16 1.2

Metabolism and nutrition disorders

Decreased appetite 22 0

Hypokalemia 19 6

Musculoskeletal and connective tissue disorders

Back pain 19 2.5

Muscle spasms 15 0

Skin and subcutaneous tissue disorders   

Rash‡ 15 2.5

Pruritus 10 1.2

Table 3: Adverse Reactions (≥10%) in Patients with Relapsed or Refractory Diffuse 
Large B-Cell Lymphoma Who Received MONJUVI in L-MIND
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Table 4 summarizes the laboratory abnormalities in L-MIND.  

Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. The 
detection of antibody formation is highly dependent on the sensitivity and specificity 
of the assays. Additionally, the observed incidence of antibody (including neutralizing 
antibody) positivity in an assay may be influenced by several factors, including assay 
methodology, sample handling, timing of sample collection, concomitant medications, 
and underlying disease. For these reasons, comparison of the incidence of antibodies 
in the studies described below with the incidence of antibodies in other studies or to 
other tafasitamab products may be misleading.

Overall, no treatment-emergent or treatment-boosted anti-tafasitamab antibodies were 
observed. No clinically meaningful differences in the pharmacokinetics, efficacy, or 
safety profile of tafasitamab-cxix were observed in 2.5% of 81 patients with relapsed or 
refractory DLBCL with pre-existing anti-tafasitamab antibodies in L-MIND. 

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion when 
administered to a pregnant woman. There are no available data on MONJUVI use in 
pregnant women to evaluate for a drug-associated risk. Animal reproductive toxicity 
studies have not been conducted with tafasitamab-cxix.
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.
MONJUVI is administered in combination with lenalidomide for up to 12 cycles. 
Lenalidomide can cause embryo-fetal harm and is contraindicated for use in 
pregnancy. Refer to the lenalidomide prescribing information for additional information. 
Lenalidomide is only available through a REMS program.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G (IgG) monoclonal antibodies are transferred across the placenta. 
Based on its mechanism of action, MONJUVI may cause depletion of fetal CD19 
positive immune cells. Defer administering live vaccines to neonates and infants 
exposed to tafasitamab-cxix in utero until a hematology evaluation is completed.
Data
Animal Data 
Animal reproductive studies have not been conducted with tafasitamab-cxix. 
Tafasitamab-cxix is an IgG antibody and thus has the potential to cross the placental 
barrier permitting direct fetal exposure and depleting fetal B lymphocytes. 
Lactation
Risk Summary
There are no data on the presence of tafasitamab-cxix in human milk or the effects 
on the breastfed child or milk production. Maternal immunoglobulin G is known to 
be present in human milk. The effects of local gastrointestinal exposure and limited 
systemic exposure in the breastfed infant to MONJUVI are unknown. Because of the 
potential for serious adverse reactions in the breastfed child, advise women not to 
breastfeed during treatment with MONJUVI and for at least 3 months after the last 
dose. Refer to lenalidomide prescribing information for additional information.

Females and Males of Reproductive Potential 
MONJUVI can cause fetal B-cell depletion when administered to a pregnant woman.
Pregnancy Testing
Refer to the prescribing information for lenalidomide for pregnancy testing 
requirements prior to initiating the combination of MONJUVI with lenalidomide.
Contraception
Females
Advise females of reproductive potential to use effective contraception during 
treatment with MONJUVI and for at least 3 months after the last dose. Additionally,  
refer to the lenalidomide prescribing information for additional recommendations  
for contraception. 
Males
Refer to the lenalidomide prescribing information for recommendations.
Pediatric Use
The safety and effectiveness of MONJUVI in pediatric patients have not been established.
Geriatric Use
Among 81 patients who received MONJUVI and lenalidomide in L-MIND, 72% were 65 
years and older, while 38% were 75 years and older. Clinical studies of MONJUVI did 
not include sufficient numbers of patients aged 65 and older to determine whether 
effectiveness differs compared to that of younger subjects. Patients 65 years and 
older had more serious adverse reactions (57%) than younger patients (39%).

This is a brief summary of information about MONJUVI. This information is not 
comprehensive. Visit MONJUVI.com or call (844) 667-1992 to obtain the full 
Prescribing Information. 

MONJUVI® (tafasitamab-cxix) 

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG. 
© 2021   
June 2021  RC-US-TAF-00983
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corp.  
MorphoSys is a registered trademark of MorphoSys AG. 
Incyte and the Incyte logo are registered trademarks of Incyte Corp.

MONJUVI1

Laboratory Abnormality
All Grades

(%)
Grade 3 or 4

(%)

Chemistry

Glucose increased 49 5

Calcium decreased 47 1.4

Gamma glutamyl transferase increased 34 5

Albumin decreased 26 0

Magnesium decreased 22 0

Urate increased 20 7

Phosphate decreased 20 5

Creatinine increased 20 1.4

Aspartate aminotransferase increased 20 0

Coagulation

Activated partial thromboplastin time 
increased 46 4.1

Table 4: Select Laboratory Abnormalities (>20%) Worsening from Baseline in Patients 
with Relapsed or Refractory Diffuse Large B-Cell Lymphoma Who Received MONJUVI 
in L-MIND

1 The denominator used to calculate the rate was 74 based on the number of patients with a 
baseline value and at least one post-treatment value.
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FDA Digest

Dostarlimab Gets Stamp of Approval for dMMR Endometrial Cancer 

The FDA granted regular approval to dostarlimab-gxly (Jemperli) for the 
treatment of adult patients with mismatch repair–deficient (dMMR), recur-
rent or advanced endometrial cancer that has progressed during or after a 
prior platinum-containing regimen in any setting and patients who are not 
eligible for curative surgery or radiation.

The multicohort, open-label phase 1 GARNET trial (NCT02715284) 
enrolled patients with advanced solid tumors. Results from the trial 
supported the approval after a cohort of patients with dMMR endometrial 
cancer (n = 141) achieved an overall response rate of 45.4% (95% CI, 
37.0%-54.0%), with a complete response rate of 15.6%. The median 

duration of response was not reached; however, 85.9% of patients expe-
rienced responses that lasted at least 1 year, and 54.7% experienced 
responses lasting 2 years or more (range, 1.2+ to 52.8+). 

Dostarlimab previously received accelerated approval by the FDA in April 
2021. The agent is given intravenously at a dose of 500 mg every 3 weeks 
for 4 doses, followed by 1000 mg every 6 weeks until progressive disease 
or intolerable toxicity.

 TO READ MORE,  V ISIT   bit. ly/3I lx94n.

NDA for Avasopasem Obtains Priority Review for Radiotherapy-Induced SOM

The new drug application (NDA) for avasopasem manganese (GC4419) 
received priority review from the FDA for the management of radiotherapy- 
induced severe oral mucositis (SOM) in patients with head and neck cancer 
undergoing standard-of-care treatment. The Prescription Drug User Fee 
Act target date is August 9, 2023, and the FDA is not planning to hold an 
advisory committee meeting for the NDA.

Results from the phase 2b GT-201 (NCT02508389) and phase 3 ROMAN 
(NCT03689712) trials supported the regulatory decision. In GT-201, 
patients who received avasopasem 90 mg (n = 76) experienced a signifi-
cant reduction in median SOM duration compared with placebo (1.5 days 
vs 19 days; P = .024). Patients treated with the agent experienced SOM at 

a rate of 43% vs 65% for those who received placebo (n = 74; P = .009) and 
grade 4 instances occurred at rates of 16% vs 30%, respectively (P = .045).

Occurrences of SOM were also significantly reduced in the confirma-
tory ROMAN trial, before intensity-modulated radiation therapy (IMRT) 
and during IMRT, according to data presented during the 2022 American 
Society of Clinical Oncology Annual Meeting. During IMRT, 54% of patients 
given avasopasem (n = 241) experienced SOM vs 64% of those given 
placebo (n = 166; relative risk, 0.84; P = .045), which met the trial’s 
primary end point. 

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

Development Continues for Dostarlimab for dMMR/MSI-H Locally Advanced Rectal Cancer

In an 8 to 5 vote, the FDA’s Oncologic Drugs Advisory Committee deter-
mined that data from 2 proposed single-arm trials will provide adequate 
means of characterizing the risk-benefit profile of dostarlimab-gxly 
(Jemperli) for the treatment of patients with mismatch repair–deficient 
(dMMR)/microsatellite instability–high (MSI-H) locally advanced rectal 
cancer in the curative-intent setting. The proposed trials will enroll a total 
of 130 patients.

In the discussion, investigators on the committee noted that given the 
high clinical complete response (cCR) rates with dostarlimab, a random-
ized study may be unfeasible. Previously, data from a phase 2 trial 
(NCT04165772) showed patients with stage II/III dMMR locally advanced 
rectal cancer (n = 14) achieved a cCR rate of 100% after receiving dostar-
limab, with no evidence of residual tumor. Patients received 500 mg of 
dostarlimab intravenously every 3 weeks for 6 months. If patients achieved 
cCR, they entered a nonoperative follow-up window and underwent eval-
uation every 4 months. To date, all patients in the trial have completed 

the full 6 months, with no patients requiring chemotherapy, radia-
tion, or surgery.

Among the reasons for voting against a single-arm study, investigators 
noted the “uncertainty around the long-term applicability of the end point.” 
The proposed multisite, single-arm, phase 2 study, which will begin enrolling 
in April 2023, will have an end point of the percentage of patients who 
maintain cCR for 12 months after 6 months of dostarlimab treatment via 
independent central review. Secondary end points include cCR at 36 months 
and 3-year event-free survival.

To be eligible for enrollment, patients must be 18 years or older with histo-
logically confirmed, stage II or III (T3, T4, N0 or T any, N+), dMMR/MSI-H 
rectal cancer via local or central testing. Evidence of metastatic or recurrent 
disease will preclude enrollment. Notably, patients who do not achieve cCR 
after dostarlimab will still be eligible to receive standard-of-care therapy.

 TO READ MORE,  V ISIT   bit. ly/3IJBbVC.
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SACITUZUMAB GOVITECAN-HZIY  (TRODELVY)

Sacituzumab Govitecan Improves Outcomes  
in Metastatic HR+/HER2– Breast Cancer

by RYAN SCOTT

NOTABLE IMPROVEMENTS IN EFFICACY outcomes as well as improved 
quality-of-life (QOL) measures over traditional chemotherapy, sacituzumab govite-
can-hziy (Trodelvy) now serves a key role as a later-line option for pretreated 
patients with metastatic hormone receptor–positive, HER2-negative breast cancer, 
according to Tiffany A. Traina, MD.

On February 3, 2023, the FDA approved sacituzumab govitecan for the treat-
ment of adult patients with unresectable locally advanced or metastatic 
hormone receptor–positive, HER2-negative breast cancer who have 
received endocrine-based therapy and at least 2 additional systemic thera-
pies in the metastatic setting.1 Immunohistochemistry (IHC) scores of 0 or 
1+ or IHC 2+/in situ hybridization–negative were used as the threshold for 
HER2-negative disease.2 

Data from the phase 3 TROPiCS-02 trial (NCT03901339) showed that 
patients treated with sacituzumab govitecan (n = 272) achieved a median 
progression-free survival (PFS) of 5.5 months (95% CI, 4.2-7.0) compared 
with 4.0 months (95% CI, 3.1-4.4) with chemotherapy (HR, 0.661; 95% CI, 
0.529-0.826; P = .0003).2 

Furthermore, the antibody-drug conjugate (ADC) elicited a median overall survival 
(OS) of 14.4 months (95% CI, 13.0-15.7) vs 11.2 months (95% CI, 10.1-12.7) in 
patients treated with physician’s choice of chemotherapy (n = 271) for a 21% reduc-
tion in the risk of death (HR, 0.789; 95% CI, 0.646-0.964; P = .02).2

“Having sacituzumab govitecan FDA approved for patients with hormone 
receptor–positive breast cancer continues to fill an unmet need for that later-
line population that has exhausted sequencing through their endocrine therapies, 
or has primary refractory disease to endocrine therapies, despite being hormone 
receptor–positive,” Traina said. “Sacituzumab govitecan [gives] patients with 
hormone receptor–positive breast cancer yet another opportunity that we now see 
is superior to treatment with physician’s choice of chemotherapy.”

In an interview with OncologyLive®, Traina, a medical oncologist, vice chair 
of outpatient operations in the Department of Medicine, and section head of 
the Triple Negative Breast Cancer Clinical Research Program at Memorial Sloan 
Kettering Cancer Center in New York, New York, highlighted the key outcomes from 
TROPiCS-02 and the role the ADC will play in for patients with hormone receptor–
positive, HER2-negative disease.

Q
What were some of the key efficacy findings from TROPiCS-02 
that led to the approval of sacituzumab govitecan?

The TROPiCS-02 trial was a large, randomized study that compared sacituzumab 
govitecan, the ADC, as a single agent [with] treatment of physician’s choice chemo-
therapy. These were our typical agents, [including] capecitabine, vinorelbine, 
gemcitabine, [or] eribulin.

The patient population [in the trial] were women with metastatic hormone 
receptor–positive, HER2-negative breast cancer, who had seen at least 1 line of 
endocrine therapy, had [received] a prior CDK4/6 inhibitor, and had at least 2 prior 
lines of chemotherapy for the treatment of their metastatic breast cancer. [This 
was] what is traditionally a very refractory population. 

More than 500 women were [randomly assigned] to treatment, and the primary end 
point for this study was PFS. What we saw in terms of efficacy was that this trial met 
its primary end point for blinded [independent central review]–assessed PFS. 

Sacituzumab govitecan was superior to treatment with physician’s choice chemo-
therapy by [34%] in terms of PFS, and that was the median difference. The absolute 
differences were measured in a [1.5-month] incremental difference. Yet, if you 
looked at landmark analyses at 6, 9, and 12 months, patients receiving sacituzumab 

govitecan were more likely to be progression free than patients who were receiving 
standard chemotherapy. The trial certainly met its prespecified primary end 
point for PFS. 

In terms of other efficacy end points, such as response rates, we also saw that 
sacituzumab govitecan outperformed treatment of physician’s choice chemotherapy. 

Q
Did you observe any QOL benefits associated  
with sacituzumab govitecan?

In many of our clinical trials, we’re often assessing toxicity as judged by 
the investigators. However, QOL metrics are increasingly important to hear 
[about] the effect of therapy directly from the patient. 

In TROPiCS-02, QOL metrics, including time to deterioration of QOL 
end points, were measured. We [saw] in these global health status scores 
and fatigue scales that patients receiving sacituzumab govitecan had 
better outcomes from a patient perspective in terms of QOL. Sacituzumab 
govitecan had longer time to deterioration in those QOL metrics.

Q
Although the safety profile of sacituzumab govitecan  
is well known by now, did any adverse effects (AEs)  

stand out in TROPiCS-02?
There were no surprising AEs reported in the TROPiCS-02 trial, relative to sacituzumab 
govitecan. We [saw] cytopenias and neutropenia, which is probably one of the most 
common all-grade hematologic toxicities, but febrile neutropenia remained relatively 
uncommon. Grade 3 diarrhea looked quite comparable to the data [from the phase 3 
ASCENT trial (NCT02574455)], with [10% of patients experiencing] grade 3 or greater 
diarrhea with sacituzumab govitecan [during TROPiCS-02].

It is of note to call out that in contrast to some of the other ADCs, in the saci-
tuzumab govitecan arm [in TROPiCS-02], there were no occurrences of interstitial 
lung disease [ILD], and there is a 1% [rate] of ILD in the treatment of physician’s 
choice arm, so [ILD] does not appear to be a concern with sacituzumab govitecan. 
Otherwise, there were no other significant, standout AEs.

Q
Are there any patients in whom you would hesitate to use 
sacituzumab govitecan because of AEs?

The choice of systemic agents is a shared decision-making experience. I would not 
say there is an absolute contraindication, but relatively, I would talk to my patients 
about cytopenias and the potential need for growth factor support. These are 
heavily pretreated patients. 

Q
How does this agent fulfill unmet needs for patients in this 
specific breast cancer population who typically progress on 

available chemotherapies?
Traditionally, once we’ve exhausted these endocrine-based and targeted therapy 
options, we’ve gone through serial cytotoxic chemotherapies that have been active 
and available for years, but unfortunately, are not adequate. This is palliative 
therapy, not curative, unfortunately. [Therefore], to have a powerful agent that can 
prolong PFS, improve response rates, and [improve] QOL over our prior options is 
important for our patients. ■

R E F E R E N C E S

1. FDA approves sacituzumab govitecan-hziy for HR-positive breast cancer. FDA. February 3, 2023. Accessed 

February 20, 2023. bit.ly/3IDjXZU

2. Trodelvy. Prescribing Information. Gilead Sciences Inc; 2023. Accessed February 20, 2023. bit.ly/3Ks9BxD

Tiffany A.  
Traina, MD
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BASELINE PATIENT CHARACTERISTICS

Median age, years (range)2
Median lines of prior 
systemic regimens in  

any setting2 

56
(27–86 years)

7
(range, 3-17)

Agent received in chemotherapy arm 

0%

10%

20%

30%

40%

50% 48%

23% 21%

8%

■ Eribulin (n = 130)  ■ Vinorelbine (n = 63) 
■ Gemcitabine (n = 56) ■ Capecitabine (n = 22)

Approximate prior lines of chemotherapy  
in the metastatic setting2

42%
58%

■ 2 ■ 3-4

Metastases at baseline2

95%

5%

■ Yes ■ No

Endocrine therapy in the metastatic setting2

86%
≥ 6 months

R E F E R E N C E S 
1. FDA approves sacituzumab govitecan-hziy for HR-positive breast cancer. FDA. February 3, 2023. 

Accessed February 10, 2023. bit.ly/3YIp0gS
2. Trodelvy. Prescribing information. Gilead Sciences Inc; 2023. Accessed February 10, 2023.  

bit.ly/3XlluZ0

FDA approval—February 3, 20231

The FDA has approved sacituzumab govitecan-hziy (Trodelvy) for the treatment 
of patients with unresectable locally advanced or metastatic hormone recep-
tor–positive, HER2-negative breast cancer who have received endocrine-based 
therapy and at least 2 additional systemic therapies in the metastatic setting.1,2

Mechanism of action 
• Sacituzumab govitecan is a 

Trop-2-directed antibody-drug 
conjugate that binds to Trop-2–
expressing cancer cells and is 
internalized with the subsequent 
release of SN-38, which is cova-
lently attached to the antibody by 
linker, via hydrolysis of the linker.2

How supplied 
• 180 mg single-dose vial of 

lyophilized powder for injection2 

Dose 
• Patients receive 10 mg/kg once  

weekly on days 1 and 8 of a 
continuous 21-day treatment 
cycle until disease progression 
or unacceptable toxicity.2

Company: Gilead Sciences Inc1,2

PIVOTAL CLINICAL TRIAL
TROPiCS-02 (NCT03901339) was a multicenter, open label, randomized trial of patients 
with unresectable locally advanced or metastatic hormone receptor–positive, HER2-negative 
breast cancer who received at least 2 prior chemotherapies in the metastatic setting and 
whose disease progressed after treatment with a CDK 4/6 inhibitor, endocrine therapy, and 
a taxane.2

WARNINGS AND PRECAUTIONS 2

• Hypersensitivity and infusion-related reactions
• Nausea/vomiting
• Embryo-fetal toxicity

• Patients with reduced UGT1A1 activity are 
at increased risk for neutropenia, febrile 
neutropenia, and anemia

BOX WARNING 2

Neutropenia: Monitor blood cell counts periodically during treatment.
• Withhold sacituzumab govitecan for an absolute neutrophil count below 1500/mm3  

or neutropenic fever
• Consider growth colony–stimulating factor for secondary prophylaxis
• Initiate anti-infective treatment in patients with febrile neutropenia without delay

Diarrhea: Monitor patients with diarrhea and give fluid and electrolytes as needed. At the onset 
of diarrhea, evaluate for infectious causes and, if negative, promptly initiate loperamide.
• Withhold sacituzumab govitecan for severe diarrhea until it resolves to at least grade 1  

and reduce subsequent doses.

EFFICACY RESULTS FROM TROPICS-02 2

Outcome Sacituzumab govitecan  
(n = 272)

Single agent chemotherapy  
(n = 271)

Median PFS, months  
(95% CI)

5.5 (4.2-7.0) 4.0 (3.1-4.4)

HR, 0.661; 95% CI, 0.529-0.826; P = .0003

ORR (95% CI)
21.0% (16.3%-26.3%) 14.0% (10.1%-18.7%)

OR, 1.625; 95% CI, 1.034-2.555; P = .0348

Median OS, months  
(95% CI)

14.4 (13.0-15.7) 11.2 (10.1-12.7)

HR, 0.789; 95% CI, 0.646-0.964; P = .0200

Median DOR, months  
(95% CI) 8.1 (6.7-9.1) 5.6 (3.8-7.9)

DOR, duration of response; ORR, objective response rate; OS, overall survival; PFS, progression-free survival.

COMMONLY REPORTED AES IN TROPICS-02 2

AE Sacituzumab govitecan (n = 268) Single-agent chemotherapy (n = 249)

Any grade Grade 3/4 Any grade Grade 3/4 

Diarrhea 62% 10% 23% 1%

Fatigue 60% 8% 51% 4%

Nausea 59% 1% 35% 3%

AE, adverse effect.
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Coleman Illuminates 
Opportunities 
in Gynecologic 
Malignancies
by BRITTANY LOVELY

DURING THE PAST DECADE, standards 
of care across gynecologic malignancies have 
undergone a transformation as gynecologic 
oncologists have been tasked with incorporating 
first-line PARP inhibitors, targeted therapies for 
rare malignancies, and immunotherapy in endo-
metrial and cervical cancers.

“There’s a lot of going on after coming through 
basically a desert of drug development in the 
mid 2010s, with the evolution of the PARP inhib-
itors in ovarian and cervical cancer, and then 
the arrival of immunotherapy…we’ve seen a 
dramatic change in the way we approach these 
diseases,” Robert L. Coleman, MD, FACOG, 
FACS, chief scientific officer of The US Oncology 
Network (The Woodlands, Texas, said in an inter-
view with OncologyLive®. 

For the past 20 years, he has been a promi-
nent leader in clinical research, particularly in 
the field of gynecologic oncology, and he brings 
this expertise to his role as cochair of the 14th 
Annual International Symposium on Ovarian 
Cancer and Other Gynecologic Malignancies® to 
be hosted by Physicians’ Education Resource® 
(PER®), LLC, on May 13.

“At the meeting, we’ll have an opportunity to 
highlight new compounds and approaches, as 
we look at the antibody-drug conjugates [ADCs], 
oncological viruses, and various other targeted, 
directed approaches based on genomic sequenc-
ing,” Coleman added.

THE EVOLVING STORY OF PARP
Frontline maintenance with PARP inhibitors 
has played a significant role in shifting gyneco-
logic standards of care. In the recurrent setting, 
however, indications granted to such agents as 
rucaparib (Rubraca), niraparib (Zejula), and 
olaparib (Lynparza) were removed after confir-
matory data failed to reflect a benefit in overall 
survival (OS) for patients compared with stan-
dard-of-care measures.1-4

“All the [PARP inhibitor] retractions are essen-
tially in the recurrent setting,” Coleman said. 
“There are those occasional patients who’ve 
never seen a PARP inhibitor who would be 
potentially eligible for PARP inhibitor [after] 
recurrence, but they’re getting less and less 
[frequent] as time goes on,” he noted, adding 
that this is because of the success of PARP 
inhibitors in the front line. “The impact at the 
clinic level [is] probably not quite as strong. 
But…the concern I have is more around how 
those decisions were made, how the data are 
being interpreted.”

In June 2022 manufacturers began the process 
of voluntarily withdrawing rucaparib indications 
for the treatment of patients with BRCA-mutated 
ovarian cancer after at least 2 prior chemother-
apies.1 This was followed in August of the same 
year by olaparib’s losing an indication for the 
treatment of adults with BRCA-mutated advanced 
ovarian cancer who had received at least 3 prior 

lines of chemotherapy2 and the removal that 
September of its indication for the treatment of 
patients with homologous recombination defi-
ciency–positive ovarian cancer after 3 or more 
lines of chemotherapy.3 Each removal was 
prompted by confirmatory OS data that failed 
to demonstrate a benefit with prolonged PARP 
inhibitor therapy.1-4

The removal process is ongoing in the recur-
rent setting, with rucaparib and niraparib facing 
additional removals. In November 2022, the FDA 
requested that Clovis Oncology, the developer of 
rucaparib, limit its use to second-line mainte-
nance therapy in patients with recurrent ovarian 
cancer harboring BRCA mutations.5 

Despite the failure of final data from the 
ARIEL 3 trial (NCT01968213) to show an OS 
benefit with rucaparib, the progression-free 
survival (PFS) benefit that had supported its 
accelerated approval was maintained (TABLE).6,7 
The median PFS in the BRCA-mutant cohort was 
16.6 months with rucaparib vs 5.4 months with 
placebo, with an HR of 0.20 per blinded indepen-
dent central review (95% CI, 0.13-0.32; P < .0001) 
and 0.23 per investigator assessment (95% CI, 
0.16-0.34; P < .0001). In the intention-to-treat 
(ITT) population, the median PFS was 10.8 
months vs 5.4 months (HR, 0.35; 95% CI, 0.28-
0.45; P < .0001).6

According to Colman, the study’s lead author, 
“the retractions were rooted in OS, what [the 
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FDA] considers a disadvantage or detriment, 
without acknowledging the very difficult situ-
ation of trying to control for postprogression 
therapy duration, the postprogression treat-
ments themselves, and other confounding 
variables such as access [available therapies]. 
I think these [data] are hypothesis-generating, 
and they should not have been…[interpreted]  
as making definitive statements regarding  
what’s available to patients without  
formal investigation.”

In the BRCA-mutant cohort, the median OS 
was 45.9 months (95% CI, 37.7-59.6) with rucapa-
rib (n = 130) and 47.8 months (95% CI, 43.2-55.8) 
with placebo (n = 66; HR, 0.832; 95% CI, 0.581-
1.192).6 Among patients in the rucaparib group, 
34.0% received a PARP inhibitor during subse-
quent treatment (any), compared with 71.7% of 
those in the placebo arm.7

In the ITT population, the median OS was 
36.0 months (95% CI, 32.8-39.4) with rucaparib 
(n = 375) and 43.2 months (95% CI, 38.1-
46.9) with placebo (n = 189; HR, 0.995; 95% 
CI, 0.809-1.223). The rates of PARP inhibitor 
use as a subsequent therapy were 20.8% and 
45.8%, respectively.7

“The time frame in which [patients] ultimately 
get to a next line of therapy is extended by using 
a PARP [inhibitor],” Coleman said. In the time to 
second disease progression (PFS2), the advan-
tage was seen in the rucaparib arm. The median 
PFS2 among patients in the BRCA-mutant cohort 
was 26.1 months (95% CI, 22.8-32.8) vs 18.4 
months (95% CI, 15.7-24.4; HR, 0.672; 95% CI, 
0.480-0.941).6 In the ITT population, the median 
PFS2 was 20.6 months (95% CI, 18.7-23.5) vs 16.3 
(95% CI, 14.6-17.9) with rucaparib and placebo, 
respectively (HR, 0.703; 95% CI, 0.579-0.854).7

The first-line management of ovarian cancer 
began to show progress with the introduc-
tion of bevacizumab (Avastin) in 2011, based 
on data from the phase 3 GOG-0218 study 
(NCT00262847).8

It took nearly 9 nears for another advance to 
be made in the front-line setting, and it came 
with the advent of olaparib for patients with 
BRCA-mutant ovarian cancer, based on data 
from the SOLO-1 study (NCT0184498). A year 
later, 4 studies—of olaparib plus bevacizumab 
(PAOLA-1; NCT02477644), niraparib (PRIMA; 
NCT02655016), veliparib (VELIA; NCT02470585), 
and rucaparib (ATHENA; NCT02432458)—all 
demonstrated positive results in the front-line 
setting, regardless of BRCA status.9

With these advances and agents integrated 
into practice, the treatment landscape in the 
later-line setting stands to be reevaluated. 
ARIEL3 was conducted in heavily pretreated 
patients who were PARP inhibitor–naïve. 
Approaches to these patients include conducting 
trials to evaluate those who have received PARP 

maintenance, to look for other innovative options 
like ADCs and vaccinations in the relapse 
setting, and to differentiate tumors based on 
oncogenic drivers.

“[We’re set to have a] very innovative next 
couple of months,” Coleman said. “We’ll have an 
integrative change in primary therapy for endo-
metrial cancers. I think this will be important 
not only for patients in that setting, but it will 
also affect…what happens to patients down-
stream after they’ve had exposure to [therapies 
such as] immune checkpoint inhibitors. What do 
we do in those situations? Because right now, we 
have a lot of therapies that are approved in the 
recurrent setting, but they’re all predicated on 
lack of exposure in…[an] earlier [line].”

This leads to a topic that is top of mind in 
gynecologic oncology drug development: trial 
design. For Coleman, the question is “How do 
we strategically develop clinical trials so that 
we can get new compounds to patients fast-
est?” The answer is “a very strategic approach” 
that requires investigators know the therapeu-
tic landscape and the regulatory environment 
so they can optimize each phase of the process, 
“spend the least amount of time doing the 
enrolling, and get to an end point that we can 
[evaluate].” These studies, he emphasized, are 

carefully crafted; “it wasn’t just drug A vs drug 
B with no thought behind it.” Important items to 
consider here include the magnitude of a drug’s 
effect, a key component of which, as Coleman 
explained, is the trial’s sample size. “Although 
we won’t specifically talk about this [at the 
symposium]…my hope is that it will come out in 
discussion so that attendees can see that a lot of 
what…[goes into] crafting these trials is intense, 
and… deliberate. Ultimately, we must get these 
trials enrolled. We really want to inspire those 
who are attending to…participate in the process, 
either by accruing the trials or leading them.”

DRUG APPROVALS UNDERSCORE 
IMPORTANCE OF MARKERS
New drug approvals have been scarce for 
patients with platinum-resistant disease. The 
ADC mirvetuximab soravtansine-gynx (Elahere), 
although approved only for a small subset of 
patients, highlights the significance of exam-
ining biomarker-driven therapies for this 
patient population. Mirvetuximab soravtansine 
targets folate receptor–α (FRα) and was evalu-
ated in the single-arm phase 3 SORAYA study 
(NCT04296890) for platinum-resistant epithelial 
ovarian, tubal, and primary peritoneal cancer 
in patients who had received 1 to 3 prior 

TABLE.  ARIEL3 Data for  Rucaparib Approval  and Removal  as Maintenance Therapy  
for  Recurrent  Disease 6,7

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.

Trial for approval: ARIEL3

ITT population

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

Median PFS, months 
10.8 5.4

HR, 0.35; 95% CI, 0.28-0.45; P < .0001

BRCA-mutant

Outcome Rucaparib (n = 130) Placebo (n = 66)

Median PFS, months 
16.6 5.4

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

Trial for indication removal: ARIEL3

ITT population

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

Median OS, months (95% CI)
36.0 (32.8-39.4) 43.2 (38.1-46.9)

HR, 0.995; 95% CI, 0.809-1.223

PFS2, months (95% CI)
20.6 (18.7-23.5) 16.3 (14.6-17.9)

HR, 0.703; 95% CI, 0.579-0.854

BRCA-mutant population

Outcome Rucaparib (n = 130) Placebo (n = 66)

Median OS, months (95% CI)
45.9 (37.7-59.6) 47.8 (43.2-55.8)

HR, 0.832; 95% CI, 0.581-1.192

PFS2, months (95% CI)
26.1 (22.8-32.8) 18.4 (15.7-24.4)

HR, 0.672; 95% CI, 0.480-0.941

ITT, intention to treat, OS, overall survival; PFS, progression-free survival; PFS2, time to second disease progression.
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For symposium cochair Ursula 
A. Matulonis, MD, who spoke with 
OncologyLive when mirvetuximab sora-
vtansine was approved, the problem is 
that platinum-resistant ovarian cancer 
is difficult to treat. It becomes recurrent, 
then platinum-sensitive, and finally plat-
inum-resistant so that “each treatment…
has less efficacy.” Although this cancer is 
challenge, the addition of bevacizumab to 
nonplatinum chemotherapy had been quite 
effective. But now that “PARP inhibitors 
should not be used in platinum-resistant 
disease [because]…previous FDA approvals 
in patients with BRCA mutations, regard-
less of platinum sensitivity, have been 
pulled by…3 companies, [our options are] 
bevacizumab added to nonplatinum-based 
chemotherapy and mirvetuximab sora-
vtansine,” she observed. Matulonis is chief 
of the Division of Gynecologic Oncology, 
Brock-Wilson Family Chair at Dana-
Farber Cancer Institute, and professor of 
medicine at Harvard Medical School in 
Boston, Massachusetts.

“This approval [creates an]…opportunity 
for other novel therapies, potentially  
other ADCs, that can be used post 
mirvetuximab soravtansine, but not 
all cancers will have high levels of FRα 
expression. [The approval is] a huge step 
because it says we can find treatments 
that are effective and safe for patients 
with platinum-resistant ovarian cancer, 
and more clinical trials and research are 
needed to continue to develop effective 
treatments for [this population].”

REFINEMENTS IN PRACTICE
As investigators focus on more custom-
ized approaches in drug development 
conversations around testing require 
more attention. “As far as testing goes we 
do a poor job as a global medical commu-
nity,” Coleman said. “For those of us who 
are close to this, it’s hard to understand 
why all patients don’t have compre-
hensive genomic sequencing for every 
disease, stage, and setting, or even at the 
most basic [for example, in lung cancer], 
just getting baseline, genetic/genomic 
sequencing for standard-of-care therapies 
that are available to patients. In ovar-
ian cancer, we’ve known for years that 
BRCA mutations—BRCA1/2—are important 
for family-associated breast and ovar-
ian cancer risk…and in the United States 
in 2023, we still know that a significant 
chunk of patients are not being tested…at 
the time of a new diagnosis. We have our 
work cut out for us.”
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The US Oncology Network 

Rosalind Franklin Prize for Excellence 
in Ovarian Cancer Research 
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Advances in 
Gynecologic 

Malignancies Come 
Into Focus During 

Annual Symposium
THE 14TH ANNUAL INTERNATIONAL 
SYMPOSIUM on Ovarian Cancer and Other 
Gynecologic Malignancies™ will bring together 
world-renowned gynecologic oncologists for a 
1-day educational and scientific meeting focused 
on the latest updates in the management of ovar-
ian, endometrial, and cervical malignancies. 

Cochair Robert L. Coleman, MD, chief scien-
tific officer of The US Oncology Network (The 
Woodlands, Texas) will be joined by Ursula 
A. Matulonis, MD, chief of the Division of 
Gynecologic Oncology, Brock-Wilson Family Chair 
at Dana-Farber Cancer Institute, and profes-
sor of medicine at Harvard Medical School 
(Boston, Massachusetts), and Bradley J. Monk, 
MD, professor at Creighton University School of 
Medicine and the University of Arizona College of 
Medicine in Phoenix.

The virtual meeting will include case-based 
presentations and discussions on optimal treat-
ment strategies in the frontline and relapsed 
settings as well as a review of the latest 
data in the field.

“The landscape is changing fast, and one of 
the most important things we can do is to iden-
tify the knowledge and treatment gaps that exist,” 
Coleman said in an interview with OncologyLive®. 
“The go-to strategies are in the process of chang-
ing. Understanding the rationale for ongoing 
trials…the implication of newly reported results, 
and…how…trials are constructed are all…compo-
nents…[of] a meeting [such as this] that you 
can’t get by reading a book. You need to hear the 
discussion. That’s what’s beautiful about a meet-
ing where there is the opportunity for experts to 
disagree on things.”

For more information visit bit.ly/3JkrRYw

lines of therapy. Among 104 evaluable patients, the 
confirmed overall response rate was 31.7% (95% CI, 
22.9%-41.6%), with a median duration of response of 
6.9 months (95% CI, 5.6-9.7).10

Coleman noted that although the develop-
ment of targeted agents represents an exciting 
new avenue for patients, it should not dimin-
ish epithelial ovarian research in such areas 
as surgery and combination approaches to 
achieve de-escalation.

“If you think back to the 19th to 20th centu-
ries, the standard of care for basically all solid 
tumors was radical resection of the biggest 
amount of tissue you can take out,” Coleman 
said. “We lived through what’s called the 
Halstedian era, where radical surgery was the 
only major opportunity we had for patients; we 
had no systemic therapy. In gynecologic cancers, 
in the early 1990s we started to evaluate less 
radical procedures that capitalized on sentinel 
node mapping and changing the port of entry. 
We’re still doing radical surgery, but with lapa-
roscopic or robotic assistance, and those things 
are continuously under evaluation.”
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Part of this evaluation includes looking 
at open radical hysterectomy for early-stage 
cervical cancer vs minimally invasive tech-
niques. Investigators conducted a systemic 
review of 15 studies investigating 9499 patients 
and discovered that minimally invasive radical 
hysterectomy was associated with shorter inter-
vals of disease-free survival and overall survival 
compared with open surgery.11 “About 4 years 
ago, we published a paper that challenged the 
minimally invasive approach to radical hyster-
ectomy in patients with cancer, and it showed…
increased recurrence risk, as opposed to an open 
procedure. Now, refinement in surgery, refining 
that process, is percolating…across disciplines.”

SHAPING THE FUTURE
Despite an impressive résumé of his own, 
Coleman is proudest of eliciting new ideas from 
others. “A lot of the things we’ve accomplished 
as a team, and I’m very proud of them, but one of 
the things I’m most proud of is [keeping] junior 
investigators interested and finding an environ-
ment where they comfortably ask questions. This 

can be formed through good mentorship, [which 
can lead to] hypotheses that can be tested, where 
nothing’s off the table…. It’s hard for me to point 
to just 1 thing, but the most gratifying part of 
my experience has been watching [individu-
als] who are motivated, excited, have passion, 
and have the opportunity to succeed. It’s like 
watching your kids grow up—just the most amaz-
ing thing ever.” ■
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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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©2022 GSK or licensor. 
DSTJRNA220001 September 2022
Produced in USA.

Trademarks are owned by or licensed to the GSK group of companies.

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.

References: 
1. JEMPERLI. Prescribing Information. GlaxoSmithKline; 2022.  
2. Data on file, GlaxoSmithKline.
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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.

References: 
1. JEMPERLI. Prescribing Information. GlaxoSmithKline; 2022.  
2. Data on file, GlaxoSmithKline.
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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

S:10"
S:13"

T:10.75"
T:13.75"

B:11"
B:14"



 B R E A S T  C A N C E R

Vol. 24 | No. 6 | MARCH 2023   31

To watch the entire  
OncLive Peer Exchange®  

discussion, scan the QR code  
or visit, bit.ly/3l5ro30

Joyce A. O’Shaugnessy, MD

Virginia F. Borges, MD

Maryam Lustberg, MD, MPH

Debu Tripathy, MD

Integrating New Standards for  
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by YARDLEE KAUFFMAN

THE FIRST-LINE STANDARD OF CARE for 
patients with HER2-postive metastatic breast 
cancer has long been held by the combination of 
pertuzumab (Perjeta), trastuzumab (Herceptin), 
and a taxane established with the publication of 
data from the CLEOPATRA trial (NCT00567190).1 

“This regimen has really landed very solidly 
in that space and has yet to be dethroned and for 
a good worthwhile reason,” Virginia F. Borges, 
MD, said in a recent OncLive Peer Exchange®. 
Final results from the CLEOPATRA trial demon-
strated significant improvement in overall 
survival (OS), at 56.5 months with the pertu-
zumab combination compared with 40.8 months 
in the placebo combination group.2 “Fast forward 
to 2022, [and] the only thing I’ve incorporated 
into my practice around those original data is 
some flexibility on what my choice of taxane 
might be,” Borges said. Despite the long-held 
success in the frontline, most patients eventually 
experience disease progression, and the demand 
for effective second- and third-line options 
for patients with HER2-positive, metastatic 
disease have recently undergone a shake-up. 
“It’s wonderful how the metastatic setting has 
become a little bit of an embarrassment of riches 
in comparison with where we were a decade or  
2 ago,” Borges said.

Joining Borges, a panel of breast cancer experts 
discussed the recent updates to the second-line 
setting with the incorporation of fam-trastu-
zumab deruxtecan-nxki (Enhertu), as well as the 
successes and challenges seen in the third- and 
later-line arena for these patients.

THE NEW SECOND-LINE STANDARD
In patients who fail to respond to first-line 
therapy, the preferred second-line treatment for 
HER2-positive metastatic breast cancer is to use 
the antibody-drug conjugate (ADC), trastuzumab 
deruxtecan based on findings from the DESTINY-
Breast03 trial (NCT03529110).1,3 “I think most, if 
not all of us, would agree that trastuzumab derux-
tecan is really the current standard of care in that 
second-line space for these patients,” Maryam 
Lustberg, MD, MPH, said.

The phase 3, open-label trial evaluated the 
safety and efficacy of trastuzumab deruxtecan 
compared with the reigning standard-of-care 
ado-trastuzumab emtansine (Kadcyla; T-DM1) in 
524 patients who had disease progression follow-
ing treatment with trastuzumab and/or taxane 
therapy.3 Updated findings presented at the 2022 
San Antonio Breast Cancer Symposium (SABCS) 
and published in the Lancet supported the 
sustained progression-free survival (PFS) benefit 
of the regimen from the original publication  
and demonstrated an OS advantage with trastu-
zumab deruxtecan.4,5 

The primary end point of median PFS was  
28.8 months (95% CI, 22.4-37.9) in the trastu-
zumab deruxtecan arm (n = 261) vs 6.8 months 
(95% CI, 5.6-8.2) in the T-DM1 arm (n = 263). The 
HR for disease progression or death was 0.33 (95% 
CI, 0.26-0.43; P < .0010). The 12-month PFS rates 
were 75.2% (95% CI, 69.3%-80.2%) and 33.9% (95% 
CI, 27.7%-40.2%), respectively, with 24-month PFS 
rates of 53.7% (95% CI, 46.8%-60.1%) and 26.4% 
(95% CI, 20.5%-32.6%), respectively.4,5  

The median OS was not reached in either the 
trastuzumab deruxtecan arm (95% CI, 40.5-not 
estimable [NE]) or the T-DM1 arm (95% CI, 34.0-
NE), with a reported 36% reduction in the risk 
of death with trastuzumab deruxtecan (HR, 
0.64; 95% CI, 0.47-0.87; P = .0037).16 The 12- and 
24-month OS rates with trastuzumab deruxtecan 
were 94.1% (95% CI, 90.4%-96.4%) and 77.4% (95% 
CI, 71.7%-82.1%), respectively, compared with 
86.0% (95% CI, 81.1%-89.8%) and 69.9% (95% CI, 
63.7%-75.2%) in the T-DM1 arm.4,5

“We had been concerned that with trastuzumab 
deruxtecan the responses might be short 
lived [based on data] from the later-line trials, 
but these are very durable responses,” Debu 
Tripathy, MD, said. “Now the concern, of course, 
is how long patients are going to be on this 
[agent]. How long are they going to tolerate [it]? 
Those are things we’re going to need to sort out 
as time goes on. What is the natural history post 
trastuzumab deruxtecan? But so far, the most 
important step is that patients are doing well and 
going a long time without progression. This is 
really a tour de force, [and] the big questions are 
more about understanding why it is effective. Is 
it the payload? Is it something about the design of 
the [ADC] in terms of how it’s internalized?”

Another key concern for Tripathy is staying 
on top of the associated toxicities, something he 
affirms has gotten better with awareness. “The 
key challenge here is to make sure we stay on top 
of the toxicities, particularly the very concern-
ing risk of interstitial lung disease [ILD], which 
thankfully we’ve seen that with awareness and 
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grade 4 and grade 5 toxicity is “don’t treat 
through symptoms. Pay careful attention, but 
if symptoms [develop], we’ve got to stop and 
then evaluate [and] treat [them]. And at least 
based on what we have right now, we don’t have 
any data that say with symptoms we can go 
back.” Other key safety data from the study are 
reflected in the TABLE .5

EMERGING TRENDS IN THE THIRD LINE
Treatment guidelines now reflect the use of 
the HER2CLIMB regimen (NCT02614794) 
which includes tucatinib (Tukysa), trastu-
zumab, and capecitabine or T-DM1.1 “What I’m 
using for third line is usually the HER2CLIMB 
regimen,” Tripathy said. The final OS analy-
sis of the HER2CLIMB trial showed that at a 
median follow-up of 29.6 months, the median 
OS with the addition of tucatinib was 24.7 
months vs 19.2 months for trastuzumab and 
capecitabine alone (HR, 0.73; 95% CI, 0.59-0.90; 
P = .004).6 The 12-month OS rates were 51% and 
40%, respectively.

The triplet also showed efficacy among patients 
with active and stable brain metastases. The 
median OS was 21.6 months (95% CI, 18.1-28.5) vs 
12.5 months (95% CI, 11.2-16.9), respectively (HR, 
0.60; 95% CI, 0.44-0.81).6 “Over half the patients 
[who] were enrolled had brain metastases, which 
was allowed,” Tripathy said. “And half of those 
patients actually had active brain metastases or 
untreated brain metastases. This is important 
because we all know that in later lines of therapy, 
brain metastases become common and we some-
times find many [tumors] amenable for gamma 
knife, and we would like to avoid whole brain 

radiation….that benefit now has been maintained 
on follow-up analysis, and I see it as an import-
ant adjunct, particularly for patients with brain 
metastases. That’s our preferred go-to regimen 
after trastuzumab deruxtecan.”

Tripathy noted that he then turns to T-DM1 or 
other investigational agents. “I’m using [T-DM1] 
pretty far out. Sometimes I’ll use it in fourth line, 
[but] I tend to use the tyrosine kinase inhibi-
tors [TKIs], capecitabine, neratinib [Nerlynx], or 
even margetuximab-cmkb [Margenza]. It’s really 
hard with all these regimens to know which is the 
best one to use. Some of my colleagues tend to use 
TDM-1 more than I do, and I’ve seen responses and 
maintenance of disease control with it as well.”

O’Shaughnessy agreed, noting that she uses 
T-DM1 in the third line almost consistently. “Back 
in the old days, when patients progressed on first 
line with trastuzumab/pertuzumab, they’d go 
onto capecitabine/lapatinib [Tykerb]. That’s what 
we had,” she said. She also added that after T-DM1 
became available, patients proceeded onto T-DM1. 
“That’s where I saw multiyear benefits. I remem-
ber I went back to the charts [to see] what was 
common about these exceptional responders, and 
it was interesting. The antecedent therapy to the 
T-DM1 had been a TKI. And there’s some preclin-
ical evidence that [shows] when you get the TKI 
and you’re squeezing the tyrosine kinase, HER2 
levels can be upregulated by the cell, which is of 
course when T-DM1 really works. When there’s 
enough HER2, it can get internalized because 
after trastuzumab/pertuzumab, you get down-
regulation. Interestingly, we’re seeing a lot of 
data now that with trastuzumab deruxtecan, 
upon progression, you see downregulation. This 
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monitoring, rates are very low in the more recent 
trials, but it does still occur.”

The rate of ILD did see an increase from the 
original publication to the updated data (10.5% 
to 15.2%), but investigators noted that this was 
a result of increased treatment duration and 
follow-up.3,5 Moderator Joyce A. O’Shaughnessy, 
MD, said that most ILD occurs in the first year 
but some reports came at 2 years. “We have to 
always be vigilant,” she said. “I’m interested in 
what my colleagues are doing. One of the things 
I’ve been hearing is that they’ve been getting CT 
scans every 6 weeks, or even more likely 9 weeks 
because we can get those covered. Even if [the 
patient] doesn’t have lung metastases, they’ve 
been getting CT scans every 9 weeks.” Borges 
agreed saying that her decision point is 6 weeks, 
because “we can’t afford to miss this.”

O’Shaughnessy added that the way to avoid 

TABLE.  Safety Summary in  DESTINY-Breast03

Outcome Trastuzumab deruxtecan (n = 257) T-DM1 (n = 261)

Drug-related TEAEs

Any-grade TEAE 98.1% 87.4%

Grade ≥ 3 TEAE 47.1% 42.1%

Serious TEAE 12.8% 7.7%

TEAE associated with discontinuation 19.8% 6.5%

TEAE associated with dose reduction 25.3% 14.6%

Trastuzumab deruxtecan

TEAE associated with discontinuation Incidence

Pneumonitis 5.8%

ILD 5.1%

Pneumonia 1.9%

T-DM1

TEAE associated with discontinuation Incidence

Platelet count decreased 1.5%

Pneumonitis 1.1%

Thrombocytopenia 1.1%

ILD, interstitial lung disease; TEAE, treatment-emergent adverse effect.
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probably isn’t the best time to come in with 
T-DM1, we’re speculating, because we don’t 
have data. [And] you want it to work; it’s such a 
well-tolerated agent. I’d love to give it after the 
[HER2CLIMB regimen], but real-world evidence 
would be awesome in this space.”

Emerging therapies are playing a larger role in 
HER2-positive disease including novel therapies 
such as zanidatamab, ARX788, and GLSI-100.

Zanidatamab is a bispecific antibody that 
uses biparatopic binding so that each antibody 
molecule can bind to 2 different HER2 recep-
tors.7 In a single-arm phase 2 trial the agent 
was assessed among 45 patients in combination 
with palbociclib plus fulvestrant. The median 
number of prior HER2 therapies in the meta-
static setting was 3 (range, 1-9). Among patients 
with measurable disease at baseline and post-
baseline assessment (n = 36), the confirmed 
objective response rate was 33% (95% CI, 18.6%-
51.0%). The confirmed best overall response 
included a complete response in 1 patient (3%), 
partial response in 11 patients (33%), and stable 
disease in  21 patients (58%). The disease control 
rate was 92% (95% CI, 77.5%-98.2%). The primary 
end point of PFS at 6 months was NE at the 
interim analysis.7 

“Zanidatamab is a very interesting drug. It 
binds to epitopes and these are involved in not 
only enhanced binding, but it brings about more 
clustering and receptor internalization. Which of 
those phenotypes gave it its activity isn’t clear,” 
Tripathy said. He added that activity has been 
seen across tumor types that are HER2 positive. 

Another ADC is ARX788, which is a HER2-
specific monoclonal antibody that is conjugated 
with the tubulin inhibitor Amberstatin269.8 
Early results from the ongoing phase 2 
ACEBreast-03 trial (NCT04829604) in 7 
patients with HER2-positive metastatic breast 
cancer revealed a confirmed ORR of 57.1%

Lastly, GLSI-100 comprises GP2, an 
amino acid peptide vaccine of the HER2/
neu protein and granulocyte-macrophage 
colony-stimulating factor (GM-CSF).9 GLSI-
100 is under investigation in the ongoing 
FLAMINGO-01 trial (NCT05232916), which is 
a double-blind, randomized, phase 3 study that 
will evaluate the effects of GLSI-100 on survival 
following 1 year of trastuzumab therapy.9,10 

Tripathy highlighted that several peptide 
vaccines have been evaluated over the past 
15 to 20 years but have elicited inadequate 
immune responses. “The question is: Are these 
[immune] responses sufficient to bring about 
a clinical difference? So far, we haven’t seen 
that…large, well-done randomized trials in the 
right setting, maybe with minimal residual 
disease burden, are what’s needed. That’s what 
we hope to see with some of these trials, includ-
ing the FLAMINGO-01.” 

Future directions for the field will also have a 
focus on resistance and will pay close attention 
to biologic changes with the ADCs. “We’re into 
this realm of [ADCs, and] it brings up a novel 
set of questions for us to begin wondering about 
the known [and] unknowns, if you will,” Borges 
said. “In the setting of sequential chemother-
apy, we try to avoid drugs that have similar 
mechanisms of action for the cross-resistance 
that has been described for a very long time. 
In the HER2 space, we know there are mecha-
nisms by which those drugs can be outsmarted 
by the cancers. Now we’re marrying the 2 situ-
ations: we have targeted therapies that need 
the HER2 to work but then we also have mole-
cules that are linked to these ADCs. Which is 
more important? The answer might be both: the 
target vs the companion drug. At least in this 
case, we can see that going from one HER2-
targeted ADC to another HER2-targeted ADC, 
there’s reason to feel very convinced that it’s 
a great idea as opposed to avoiding that plan. 
How will that look as we move forward with 
ADCs that target similar things but have differ-
ent linkers? It is a whole new field to explore to 
keep the resistance scientists in business.” ■
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Important Safety Information (cont.)

corticosteroid treatment as soon as ILD/pneumonitis is suspected (e.g., ≥1 mg/
kg/day prednisolone or equivalent) and continue for at least 14 days followed by 
gradual taper for at least 4 weeks.

Metastatic Breast Cancer and Other Solid Tumors (5.4 mg/kg) 
In patients with metastatic breast cancer and other solid tumors treated with 
ENHERTU 5.4 mg/kg, ILD occurred in 12% of patients. Fatal outcomes due to ILD 
and/or pneumonitis occurred in 1.0% of patients treated with ENHERTU. Median 
time to first onset was 5 months (range: 0.9 to 23). 

Neutropenia 
Severe neutropenia, including febrile neutropenia, can occur in patients treated 
with ENHERTU. Monitor complete blood counts prior to initiation of ENHERTU and 
prior to each dose, and as clinically indicated. For Grade 3 neutropenia (Absolute 
Neutrophil Count [ANC] <1.0 to 0.5 x 109/L), interrupt ENHERTU until resolved to 
Grade 2 or less, then maintain dose. For Grade 4 neutropenia (ANC <0.5 x 109/L), 
interrupt ENHERTU until resolved to Grade 2 or less, then reduce dose by one 
level. For febrile neutropenia (ANC <1.0 x 109/L and temperature >38.3º C or a 
sustained temperature of ≥38º C for more than 1 hour), interrupt ENHERTU until 
resolved, then reduce dose by one level.

Metastatic Breast Cancer and Other Solid Tumors (5.4 mg/kg) 
In patients with metastatic breast cancer and other solid tumors treated with 
ENHERTU 5.4 mg/kg, a decrease in neutrophil count was reported in 65% of 
patients. Sixteen percent had Grade 3 or 4 decreased neutrophil count. Median 
time to first onset of decreased neutrophil count was 22 days (range: 2 to 664). 
Febrile neutropenia was reported in 1.1% of patients.

Left Ventricular Dysfunction 
Patients treated with ENHERTU may be at increased risk of developing left 
ventricular dysfunction. Left ventricular ejection fraction (LVEF) decrease has 
been observed with anti-HER2 therapies, including ENHERTU. Assess LVEF prior 
to initiation of ENHERTU and at regular intervals during treatment as clinically 
indicated. Manage LVEF decrease through treatment interruption. When LVEF is 
>45% and absolute decrease from baseline is 10-20%, continue treatment with 
ENHERTU. When LVEF is 40-45% and absolute decrease from baseline is <10%, 
continue treatment with ENHERTU and repeat LVEF assessment within 3 weeks. 
When LVEF is 40-45% and absolute decrease from baseline is 10-20%, interrupt 
ENHERTU and repeat LVEF assessment within 3 weeks. If LVEF has not recovered 
to within 10% from baseline, permanently discontinue ENHERTU. If LVEF recovers 
to within 10% from baseline, resume treatment with ENHERTU at the same 
dose. When LVEF is <40% or absolute decrease from baseline is >20%, interrupt 
ENHERTU and repeat LVEF assessment within 3 weeks. If LVEF of <40% or 
absolute decrease from baseline of >20% is confirmed, permanently discontinue 
ENHERTU. Permanently discontinue ENHERTU in patients with symptomatic 
congestive heart failure. Treatment with ENHERTU has not been studied in 
patients with a history of clinically significant cardiac disease or LVEF <50% prior 
to initiation of treatment.

Metastatic Breast Cancer and Other Solid Tumors (5.4 mg/kg) 
In patients with metastatic breast cancer and other solid tumors treated with 
ENHERTU 5.4 mg/kg, LVEF decrease was reported in 3.6% of patients, of which 
0.4% were Grade 3.

Embryo-Fetal Toxicity   
ENHERTU can cause fetal harm when administered to a pregnant woman. Advise 
patients of the potential risks to a fetus. Verify the pregnancy status of females 
of reproductive potential prior to the initiation of ENHERTU. Advise females of 
reproductive potential to use effective contraception during treatment and for 
7 months after the last dose of ENHERTU. Advise male patients with female 
partners of reproductive potential to use effective contraception during treatment 
with ENHERTU and for 4 months after the last dose of ENHERTU.

Additional Dose Modifications 
Thrombocytopenia 
For Grade 3 thrombocytopenia (platelets <50 to 25 x 109/L) interrupt 
ENHERTU until resolved to Grade 1 or less, then maintain dose. For Grade 4 
thrombocytopenia (platelets <25 x 109/L) interrupt ENHERTU until resolved to 
Grade 1 or less, then reduce dose by one level.

Adverse Reactions 
Metastatic Breast Cancer and Other Solid Tumors (5.4 mg/kg) 
The pooled safety population reflects exposure to ENHERTU 5.4 mg/
kg intravenously every 3 weeks in 984 patients in Study DS8201-A-J101 
(NCT02564900), DESTINY-Breast01, DESTINY-Breast03, DESTINY-Breast04, 
and another clinical trial. Among these patients 65% were exposed for >6 
months and 39% were exposed for >1 year. In this pooled safety population, 
the most common (≥20%) adverse reactions, including laboratory abnormalities, 
were nausea (76%), decreased white blood cell count (71%), decreased 
hemoglobin (66%), decreased neutrophil count (65%), decreased lymphocyte 
count (55%), fatigue (54%), decreased platelet count (47%), increased aspartate 
aminotransferase (48%), vomiting (44%), increased alanine aminotransferase 
(42%), alopecia (39%), increased blood alkaline phosphatase (39%), constipation 

(34%), musculoskeletal pain (32%), decreased appetite (32%), hypokalemia (28%), 
diarrhea (28%), and respiratory infection (24%).

HER2-Low Metastatic Breast Cancer 
DESTINY-Breast04 
The safety of ENHERTU was evaluated in 371 patients with unresectable or 
metastatic HER2-low (IHC 1+ or IHC 2+/ISH-) breast cancer who received 
ENHERTU 5.4 mg/kg intravenously every 3 weeks in DESTINY-Breast04. The 
median duration of treatment was 8 months (range: 0.2 to 33) for patients who 
received ENHERTU.

Serious adverse reactions occurred in 28% of patients receiving ENHERTU. 
Serious adverse reactions in >1% of patients who received ENHERTU were 
ILD/pneumonitis, pneumonia, dyspnea, musculoskeletal pain, sepsis, anemia, 
febrile neutropenia, hypercalcemia, nausea, pyrexia, and vomiting. Fatalities due 
to adverse reactions occurred in 4% of patients including ILD/pneumonitis (3 
patients); sepsis (2 patients); and ischemic colitis, disseminated intravascular 
coagulation, dyspnea, febrile neutropenia, general physical health deterioration, 
pleural effusion, and respiratory failure (1 patient each).

ENHERTU was permanently discontinued in 16% of patients, of which ILD/
pneumonitis accounted for 8%. Dose interruptions due to adverse reactions 
occurred in 39% of patients treated with ENHERTU. The most frequent adverse 
reactions (>2%) associated with dose interruption were neutropenia, fatigue, 
anemia, leukopenia, COVID-19, ILD/pneumonitis, increased transaminases, and 
hyperbilirubinemia. Dose reductions occurred in 23% of patients treated with 
ENHERTU. The most frequent adverse reactions (>2%) associated with dose 
reduction were fatigue, nausea, thrombocytopenia, and neutropenia.

The most common (≥20%) adverse reactions, including laboratory abnormalities, 
were nausea (76%), decreased white blood cell count (70%), decreased 
hemoglobin (64%), decreased neutrophil count (64%), decreased lymphocyte 
count (55%), fatigue (54%), decreased platelet count (44%), alopecia (40%), 
vomiting (40%), increased aspartate aminotransferase (38%), increased alanine 
aminotransferase (36%), constipation (34%), increased blood alkaline phosphatase 
(34%), decreased appetite (32%), musculoskeletal pain (32%), diarrhea (27%), and 
hypokalemia (25%).

Use in Specific Populations

• Pregnancy: ENHERTU can cause fetal harm when administered to a pregnant 
woman. Advise patients of the potential risks to a fetus. There are clinical 
considerations if ENHERTU is used in pregnant women, or if a patient becomes 
pregnant within 7 months after the last dose of ENHERTU.

• Lactation: There are no data regarding the presence of ENHERTU in human 
milk, the effects on the breastfed child, or the effects on milk production. 
Because of the potential for serious adverse reactions in a breastfed child, 
advise women not to breastfeed during treatment with ENHERTU and for 7 
months after the last dose.

• Females and Males of Reproductive Potential: Pregnancy testing: Verify 
pregnancy status of females of reproductive potential prior to initiation of 
ENHERTU. Contraception: Females: ENHERTU can cause fetal harm when 
administered to a pregnant woman. Advise females of reproductive potential 
to use effective contraception during treatment with ENHERTU and for at 
least 7 months following the last dose. Males: Advise male patients with 
female partners of reproductive potential to use effective contraception during 
treatment with ENHERTU and for at least 4 months following the last dose. 
Infertility: ENHERTU may impair male reproductive function and fertility.

• Pediatric Use: Safety and effectiveness of ENHERTU have not been 
established in pediatric patients.

• Geriatric Use: Of the 883 patients with breast cancer treated with ENHERTU 
5.4 mg/kg, 22% were ≥65 years and 3.6% were ≥75 years. No overall 
differences in efficacy within clinical studies were observed between patients 
≥65 years of age compared to younger patients. There was a higher incidence 
of Grade 3-4 adverse reactions observed in patients aged ≥65 years (60%) as 
compared to younger patients (48%). 

• Renal Impairment: A higher incidence of Grade 1 and 2 ILD/pneumonitis has 
been observed in patients with moderate renal impairment. Monitor patients 
with moderate renal impairment more frequently. The recommended dosage of 
ENHERTU has not been established for patients with severe renal impairment 
(CLcr <30 mL/min).

• Hepatic Impairment: In patients with moderate hepatic impairment, due to 
potentially increased exposure, closely monitor for increased toxicities related to 
the topoisomerase inhibitor. The recommended dosage of ENHERTU has not 
been established for patients with severe hepatic impairment (total bilirubin >3 
times ULN and any AST).

To report SUSPECTED ADVERSE REACTIONS, contact Daiichi Sankyo, 
Inc. at 1-877-437-7763 or FDA at 1-800-FDA-1088 or fda.gov/medwatch.  

Please see Brief Summary of Prescribing Information on the next pages.

Warnings and Precautions 
Interstitial Lung Disease / Pneumonitis (cont.) 



ENHERTU® (fam-trastuzumab deruxtecan-nxki) for injection, for intravenous use 
Initial U.S. Approval: 2019 
BRIEF SUMMARY: See package insert for full prescribing information. 

 

  1  INDICATIONS AND USAGE 
1.1 HER2-Positive Metastatic Breast Cancer 
ENHERTU is indicated for the treatment of adult patients with unresectable 
or metastatic HER2-positive breast cancer who have received a prior  
anti-HER2-based regimen either: 
   •   in the metastatic setting, or 
   •   in the neoadjuvant or adjuvant setting and have developed disease 

recurrence during or within six months of completing therapy. 
1.2 HER2-Low Metastatic Breast Cancer 
ENHERTU is indicated for the treatment of adult patients with unresectable 
or metastatic HER2-low (IHC 1+ or IHC 2+/ISH-) breast cancer, as determined 
by an FDA-approved test, who have received a prior chemotherapy in the 
metastatic setting or developed disease recurrence during or within 6 months 
of completing adjuvant chemotherapy [see Dosage and Administration (2.1) 
in the full prescribing information]. 
1.3 Unresectable or Metastatic HER2-Mutant Non-Small Cell Lung Cancer 
ENHERTU is indicated for the treatment of adult patients with unresectable 
or metastatic non-small cell lung cancer (NSCLC) whose tumors have 
activating HER2 (ERBB2) mutations, as detected by an FDA-approved test, 
and who have received a prior systemic therapy. 
This indication is approved under accelerated approval based on objective 
response rate and duration of response [see Clinical Studies (14.3) in the 
full prescribing information]. Continued approval for this indication may be 
contingent upon verification and description of clinical benefit in a confirmatory 
trial. 
1.4 Locally Advanced or Metastatic Gastric Cancer 
ENHERTU is indicated for the treatment of adult patients with locally advanced 
or metastatic HER2-positive gastric or gastroesophageal junction (GEJ) 
adenocarcinoma who have received a prior trastuzumab-based regimen. 

  4  CONTRAINDICATIONS 
None. 

  5  WARNINGS AND PRECAUTIONS 
5.1 Interstitial Lung Disease/Pneumonitis 
Severe, life-threatening, or fatal interstitial lung disease (ILD), including 
pneumonitis, can occur in patients treated with ENHERTU [see Adverse 
Reactions (6.1)]. A higher incidence of Grade 1 and 2 ILD/pneumonitis has 
been observed in patients with moderate renal impairment. 
Advise patients to immediately report cough, dyspnea, fever, and/or any 
new or worsening respiratory symptoms. Monitor patients for signs and 
symptoms of ILD. Promptly investigate evidence of ILD. Evaluate patients 
with suspected ILD by radiographic imaging. Consider consultation with a 
pulmonologist. For asymptomatic (Grade 1) ILD, consider corticosteroid 
treatment (e.g., ≥0.5 mg/kg/day prednisolone or equivalent). Withhold 
ENHERTU until recovery [see Dosage and Administration (2.3) in the full 
prescribing information]. In cases of symptomatic ILD (Grade 2 or greater), 
promptly initiate systemic corticosteroid treatment (e.g., ≥1 mg/kg/day 
prednisolone or equivalent) and continue for at least 14 days followed by 
gradual taper for at least 4 weeks. Permanently discontinue ENHERTU in 
patients who are diagnosed with symptomatic (Grade 2 or greater) ILD  
[see Dosage and Administration (2.3) in the full prescribing information]. 
Metastatic Breast Cancer and HER2-Mutant NSCLC (5.4 mg/kg) 
In patients with metastatic breast cancer and HER2-mutant NSCLC treated 
with ENHERTU 5.4 mg/kg, ILD occurred in 12% of patients. Fatal outcomes 
due to ILD and/or pneumonitis occurred in 1.0% of patients treated with 
ENHERTU. Median time to first onset was 5 months (range: 0.9 to 23). 

Locally Advanced or Metastatic Gastric Cancer (6.4 mg/kg) 
In patients with locally advanced or metastatic HER2-positive gastric or GEJ 
adenocarcinoma treated with ENHERTU 6.4 mg/kg, ILD occurred in 10% of 
patients. Median time to first onset was 2.8 months (range: 1.2 to 21). 
5.2 Neutropenia 
Severe neutropenia, including febrile neutropenia, can occur in patients 
treated with ENHERTU.  
Monitor complete blood counts prior to initiation of ENHERTU and prior to 
each dose, and as clinically indicated. Based on the severity of neutropenia, 
ENHERTU may require dose interruption or reduction [see Dosage and 
Administration (2.3) in the full prescribing information]. 
Metastatic Breast Cancer and HER2-Mutant NSCLC (5.4 mg/kg) 
In patients with metastatic breast cancer and HER2-mutant NSCLC treated 
with ENHERTU 5.4 mg/kg, a decrease in neutrophil count was reported in 
65% of patients. Sixteen percent had Grade 3 or 4 decreased neutrophil 
count. Median time to first onset of decreased neutrophil count was 22 days 
(range: 2 to 664). Febrile neutropenia was reported in 1.1% of patients. 
Locally Advanced or Metastatic Gastric Cancer (6.4 mg/kg) 
In patients with locally advanced or metastatic HER2-positive gastric or GEJ 
adenocarcinoma treated with ENHERTU 6.4 mg/kg, a decrease in neutrophil 
count was reported in 72% of patients. Fifty-one percent had Grade 3 or 4 
decreased neutrophil count. Median time to first onset of decreased neutrophil 
count was 16 days (range: 4 to 187). Febrile neutropenia was reported in 
4.8% of patients. 
5.3 Left Ventricular Dysfunction 
Patients treated with ENHERTU may be at increased risk of developing left 
ventricular dysfunction. Left ventricular ejection fraction (LVEF) decrease 
has been observed with anti-HER2 therapies, including ENHERTU. 
Assess LVEF prior to initiation of ENHERTU and at regular intervals during 
treatment as clinically indicated. Manage LVEF decrease through treatment 
interruption. Permanently discontinue ENHERTU if LVEF of less than 40% 
or absolute decrease from baseline of greater than 20% is confirmed. 
Permanently discontinue ENHERTU in patients with symptomatic congestive 
heart failure (CHF) [see Dosage and Administration (2.3) in the full prescribing 
information]. 
Treatment with ENHERTU has not been studied in patients with a history of 
clinically significant cardiac disease or LVEF less than 50% prior to initiation 
of treatment. 
Metastatic Breast Cancer and HER2-Mutant NSCLC (5.4 mg/kg) 
In patients with metastatic breast cancer and HER2-mutant NSCLC treated 
with ENHERTU 5.4 mg/kg, LVEF decrease was reported in 3.6% of patients, 
of which 0.4% were Grade 3. 
Locally Advanced or Metastatic Gastric Cancer (6.4 mg/kg) 
In patients with locally advanced or metastatic HER2-positive gastric or GEJ 
adenocarcinoma treated with ENHERTU 6.4 mg/kg, no clinical adverse events 
of heart failure were reported; however, on echocardiography, 8% were found 
to have asymptomatic Grade 2 decrease in LVEF. 
5.4 Embryo-Fetal Toxicity 
Based on its mechanism of action, ENHERTU can cause fetal harm when 
administered to a pregnant woman. In postmarketing reports, use of a 
HER2-directed antibody during pregnancy resulted in cases of oligohydramnios 
manifesting as fatal pulmonary hypoplasia, skeletal abnormalities, and 
neonatal death. Based on its mechanism of action, the topoisomerase inhibitor 
component of ENHERTU, DXd, can also cause embryo-fetal harm when 
administered to a pregnant woman because it is genotoxic and targets actively 
dividing cells [see Use in Specific Populations (8.1), Clinical Pharmacology 
(12.1), Nonclinical Toxicology (13.1) in the full prescribing information]. 
Advise patients of the potential risks to a fetus. 
Verify the pregnancy status of females of reproductive potential prior to  
the initiation of ENHERTU. Advise females of reproductive potential to use 
effective contraception during treatment and for 7 months after the last dose 
of ENHERTU. Advise male patients with female partners of reproductive 
potential to use effective contraception during treatment with ENHERTU  
and for 4 months after the last dose of ENHERTU [see Use in Specific 
Populations (8.1, 8.3)]. 

  6  ADVERSE REACTIONS 
The following clinically significant adverse reactions are described elsewhere 
in the labeling: 
•   Interstitial Lung Disease/Pneumonitis [see Warnings and Precautions (5.1)] 
•   Neutropenia [see Warnings and Precautions (5.2)] 
•   Left Ventricular Dysfunction [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 

WARNING: INTERSTITIAL LUNG DISEASE and EMBRYO-FETAL TOXICITY 
•  Interstitial Lung Disease (ILD) and pneumonitis, including fatal cases, 

have been reported with ENHERTU. Monitor for and promptly investigate 
signs and symptoms including cough, dyspnea, fever, and other new or 
worsening respiratory symptoms. Permanently discontinue ENHERTU in 
all patients with Grade 2 or higher ILD/pneumonitis. Advise patients of 
the risk and the need to immediately report symptoms [see Dosage and 
Administration (2.3) in the full prescribing information, Warnings and 
Precautions (5.1)]. 

•  Embryo-Fetal Toxicity: Exposure to ENHERTU during pregnancy can cause 
embryo-fetal harm. Advise patients of these risks and the need for 
effective contraception [see Warnings and Precautions (5.4), Use in 
Specific Populations (8.1, 8.3)].



compared to rates in the clinical trials of another drug and may not reflect 
the rates observed in practice. 
Metastatic Breast Cancer and HER2-Mutant NSCLC (5.4 mg/kg) 
The pooled safety population described in WARNINGS and PRECAUTIONS 
reflects exposure to ENHERTU 5.4 mg/kg intravenously every 3 weeks in 
984 patients in Study DS8201-A-J101 (NCT02564900), DESTINY-Breast01, 
DESTINY-Breast03, DESTINY-Breast04, and DESTINY-Lung02. Among these 
patients, 65% were exposed for greater than 6 months and 39% were exposed 
for greater than one year. In this pooled safety population, the most common 
(≥20%) adverse reactions (including laboratory abnormalities) were nausea 
(76%), decreased white blood cell count (71%), decreased hemoglobin (66%), 
decreased neutrophil count (65%), decreased lymphocyte count (55%), fatigue 
(54%), decreased platelet count (47%), increased aspartate aminotransferase 
(48%), vomiting (44%), increased alanine aminotransferase (42%), alopecia 
(39%), increased blood alkaline phosphatase (39%), constipation (34%), 
musculoskeletal pain (32%), decreased appetite (32%), hypokalemia (28%), 
diarrhea (28%), and respiratory infection (24%). 
Locally Advanced or Metastatic Gastric Cancer (6.4 mg/kg) 
The data described in WARNINGS and PRECAUTIONS reflect exposure  
to ENHERTU 6.4 mg/kg intravenously every 3 weeks in 125 patients in  
DESTINY-Gastric01. 
HER2-Positive Metastatic Breast Cancer 
DESTINY-Breast03 
The safety of ENHERTU was evaluated in 257 patients with unresectable or 
metastatic HER2-positive breast cancer who received at least one dose of 
ENHERTU 5.4 mg/kg in DESTINY-Breast03 [see Clinical Studies (14.1) in the 
full prescribing information]. ENHERTU was administered by intravenous 
infusion once every three weeks. The median duration of treatment was  
14 months (range: 0.7 to 30) for patients who received ENHERTU and  
7 months (range: 0.7 to 25) for patients who received ado-trastuzumab 
emtansine. 
Serious adverse reactions occurred in 19% of patients receiving ENHERTU. 
Serious adverse reactions in >1% of patients who received ENHERTU were 
vomiting, interstitial lung disease, pneumonia, pyrexia, and urinary tract 
infection. Fatalities due to adverse reactions occurred in 0.8% of patients 
including COVID-19 and sudden death (one patient each). 
ENHERTU was permanently discontinued in 14% of patients, of which ILD/ 
pneumonitis accounted for 8%. Dose interruptions due to adverse reactions 
occurred in 44% of patients treated with ENHERTU. The most frequent 
adverse reactions (>2%) associated with dose interruption were neutropenia, 
leukopenia, anemia, thrombocytopenia, pneumonia, nausea, fatigue, and 
ILD/pneumonitis. Dose reductions occurred in 21% of patients treated with 
ENHERTU. The most frequent adverse reactions (>2%) associated with dose 
reduction were nausea, neutropenia, and fatigue. 
The most common (≥20%) adverse reactions, including laboratory 
abnormalities, were nausea, decreased white blood cell count, decreased 
neutrophil count, increased aspartate aminotransferase, decreased hemoglobin, 
decreased lymphocyte count, increased alanine aminotransferase, decreased 
platelet count, fatigue, vomiting, increased blood alkaline phosphatase, 
alopecia, hypokalemia, constipation, musculoskeletal pain, diarrhea, decreased 
appetite, headache, respiratory infection, abdominal pain, increased blood 
bilirubin, and stomatitis.  
Tables 3 and 4 summarize common adverse reactions and laboratory 
abnormalities observed in DESTINY-Breast03. 

 

 

Events were graded using NCI CTCAE version 5.0. 
a Including abdominal pain, abdominal discomfort, lower abdominal pain, and 

upper abdominal pain 
b Including stomatitis, aphthous ulcer, mouth ulceration, oral mucosa erosion, 

and oral mucosal eruption 
c Including fatigue, asthenia, malaise, and lethargy 
d Including anemia, decreased hemoglobin, and decreased red blood cell count 
e This Grade 3 event was reported by the investigator. Per NCI CTCAE v.5.0, the 

highest NCI CTCAE grade for alopecia is Grade 2. 
f  Including back pain, myalgia, pain in extremity, musculoskeletal pain, muscle 

spasms, bone pain, neck pain, musculoskeletal chest pain, and limb discomfort 
g Including respiratory tract infection, lower and upper respiratory tract infection, 

pneumonia, influenza, influenza-like illness, viral upper respiratory infection, 
bronchitis, and respiratory syncytial virus infection 

h Interstitial lung disease includes events that were adjudicated as ILD for 
ENHERTU: pneumonitis, interstitial lung disease, organizing pneumonia, 
pneumonia, and pulmonary mass. For ado-trastuzumab emtansine: pneumonitis, 
interstitial lung disease, organizing pneumonia, and pulmonary embolism. 

i  Including headache and migraine 
j  Including peripheral neuropathy, peripheral sensory neuropathy, and paresthesia 

Other clinically relevant adverse reactions reported in less than 10% of 
patients in the ENHERTU-treated group were: 
•   Respiratory, Thoracic and Mediastinal Disorders: dyspnea (8%) 
•   Skin and Subcutaneous Tissue Disorders: pruritus (8%) and skin 

hyperpigmentation (6%) [including skin hyperpigmentation, skin 
discoloration, and pigmentation disorder] 

•   Nervous System Disorders: dysgeusia (6%) 
•   Metabolism and Nutrition Disorders: dehydration (4.3%) 
•   Eye Disorders: blurred vision (3.5%) 
•   Cardiac Disorders: asymptomatic left ventricular ejection fraction decrease 

(2.7%) [see Warnings and Precautions (5.3)]  
•   Injury, Poisoning and Procedural Complications: infusion-related reactions 

(2.3%) [including hypersensitivity and infusion-related reactions] 
•   Blood and Lymphatic System Disorders: febrile neutropenia (0.8%) 

Table 3: Common Adverse Reactions (≥10% All Grades or ≥2% Grades 3-4) 
in Patients Treated with ENHERTU in DESTINY-Breast03 

Adverse Reactions

ENHERTU 
5.4 mg/kg 

N=257

Ado-trastuzumab  
emtansine 
3.6 mg/kg 

N=261
All Grades 

%
Grades 3-4 

%
All Grades 

%
Grades 3-4 

%
Gastrointestinal Disorders
  Nausea 76 7 30 0.4
  Vomiting 49 1.6 10 0.8
  Constipation 34 0 20 0
  Diarrhea 29 1.2 7 0.4
  Abdominal paina 21 0.8 8 0.4
  Stomatitisb 20 0.8 5 0
  Dyspepsia 11 0 6 0
General Disorders and Administration Site Conditions
  Fatiguec 49 6 35 0.8

(continued)

Table 3: Common Adverse Reactions (≥10% All Grades or ≥2% Grades 3-4) 
in Patients Treated with ENHERTU in DESTINY-Breast03 

Adverse Reactions

ENHERTU 
5.4 mg/kg 

N=257

Ado-trastuzumab 
emtansine 
3.6 mg/kg 

N=261
All Grades 

%
Grades 3-4 

%
All Grades 

%
Grades 3-4 

%
Blood and Lymphatic System Disorders
  Anemiad 33 7 17 6
Skin and Subcutaneous Tissue Disorders
  Alopeciae 37 0.4 3.1 0
Musculoskeletal and Connective Tissue Disorders
  Musculoskeletal 
painf 31 1.2 25 0.4

Metabolism and Nutrition Disorders
  Decreased appetite 29 1.6 17 0.4
Investigations
  Decreased weight 17 1.2 6 0.4
Respiratory, Thoracic and Mediastinal Disorders
  Respiratory 
infectiong 22 0.8 12 1.1

  Epistaxis 11 0 16 0.4
  Cough 11 0.4 10 0
  Interstitial lung 
diseaseh 11 0.8 1.9 0

Nervous System Disorders
  Headachei 22 0.4 16 0
  Peripheral 
neuropathyj 13 0.4 14 0.4

  Dizziness 13 0.4 8 0



 

DESTINY-Breast01 and Study DS8201-A-J101 
The safety of ENHERTU was evaluated in a pooled analysis of 234 patients 
with unresectable or metastatic HER2-positive breast cancer who received 
at least one dose of ENHERTU 5.4 mg/kg in DESTINY-Breast01 and  
Study DS8201-A-J101 (NCT02564900) [see Clinical Studies (14.1) in  
the full prescribing information]. ENHERTU was administered by intravenous 
infusion once every three weeks. The median duration of treatment was  
7 months (range: 0.7 to 31). 
In the pooled 234 patients, the median age was 56 years (range: 28-96), 
74% of patients were <65 years, 99.6% of patients were female, and the 
majority were White (51%) or Asian (42%). Patients had an Eastern 
Cooperative Oncology Group (ECOG) performance status of 0 (58%) or  
1 (42%) at baseline. Ninety-four percent had visceral disease, 31% had 
bone metastases, and 13% had brain metastases. 
Serious adverse reactions occurred in 20% of patients receiving ENHERTU. 
Serious adverse reactions in >1% of patients who received ENHERTU were 
interstitial lung disease, pneumonia, vomiting, nausea, cellulitis, hypokalemia, 
and intestinal obstruction. Fatalities due to adverse reactions occurred in 
4.3% of patients including interstitial lung disease (2.6%), and the following 
events occurred in one patient each (0.4%): acute hepatic failure/acute kidney 
injury, general physical health deterioration, pneumonia, and hemorrhagic 
shock. 
ENHERTU was permanently discontinued in 9% of patients, of which ILD 
accounted for 6%. Dose interruptions due to adverse reactions occurred  
in 33% of patients treated with ENHERTU. The most frequent adverse 
reactions (>2%) associated with dose interruption were neutropenia, 
anemia, thrombocytopenia, leukopenia, upper respiratory tract infection, 
fatigue, nausea, and ILD. Dose reductions occurred in 18% of patients 
treated with ENHERTU. The most frequent adverse reactions (>2%) 
associated with dose reduction were fatigue, nausea, and neutropenia. 
The most common (≥20%) adverse reactions, including laboratory 
abnormalities, were nausea, decreased white blood cell count, decreased 
hemoglobin, decreased neutrophil count, fatigue, vomiting, alopecia, 
increased aspartate aminotransferase, increased alanine aminotransferase, 
decreased platelet count, constipation, decreased appetite, diarrhea, 
hypokalemia, and cough. 

Tables 5 and 6 summarize common adverse reactions and laboratory 
abnormalities observed in ENHERTU-treated patients in DESTINY-Breast01 
and Study DS8201-A-J101. 

Table 5: Common Adverse Reactions (≥10% All Grades or ≥2%  
Grades 3 or 4) in Patients in DESTINY-Breast01 and Study DS8201-A-J101 

 

Other clinically relevant adverse reactions reported in less than 10% of 
patients were: 
•   Injury, Poisoning and Procedural Complications: infusion-related 

reactions (2.6%) 
•   Blood and Lymphatic System Disorders: febrile neutropenia (1.7%) 

Table 4: Selected Laboratory Abnormalities in Patients in DESTINY-Breast03 

Laboratory  
Parameter 

ENHERTU 
5.4 mg/kg 

N=257

Ado-trastuzumab 
emtansine 
3.6 mg/kg 

N=261
All Grades 

%
Grades 3-4 

%
All Grades 

%
Grades 3-4 

%
Hematology
   Decreased white 

blood cell count
74 8 24 0.8

   Decreased 
neutrophil count

70 18 30 2.3

   Decreased 
hemoglobin 64 7 38 6

   Decreased 
lymphocyte count

55 14 23 3.9

   Decreased platelet 
count

52  7  79  24 

Chemistry
   Increased aspartate 

aminotransferase
67 0.8 83 5

   Increased alanine 
aminotransferase

53 1.6 67 6

   Increased blood 
alkaline 
phosphatase

49 0.8 46 0.8

   Hypokalemia 35 4.7 39 1.5
   Increased blood 

bilirubin
20 0 14 0

   Increased blood 
creatinine

16 0.8 8 0.4

Percentages were calculated using patients with worsening laboratory values 
from baseline and the number of patients with both baseline and post-treatment 
measurements as the denominator. 
Frequencies were based on NCI CTCAE v.5.0 grade-derived laboratory 
abnormalities.

Adverse Reactions

ENHERTU 5.4 mg/kg 
N=234

All Grades 
%

Grades 3 or 4 
%

Gastrointestinal Disorders
  Nausea 79 7
  Vomiting 47 3.8
  Constipation 35 0.9
  Diarrhea 29 1.7
  Abdominal paina 19 1.3
  Stomatitisb 14 0.9
  Dyspepsia 12 0
General Disorders and Administration Site Conditions
  Fatiguec 59 6
Skin and Subcutaneous Tissue Disorders
  Alopecia 46 0.4d

  Rashe 10 0
Metabolism and Nutrition Disorders
  Decreased appetite 32 1.3
Blood and Lymphatic System Disorders
  Anemiaf 31 7
Respiratory, Thoracic and Mediastinal Disorders
  Cough 20 0
  Dyspnea 13 1.3
  Epistaxis 13 0
  Interstitial lung diseaseg 9 2.6h

Nervous System Disorders
  Headachei 19 0
  Dizziness 10 0
Infections and Infestations
  Upper respiratory tract infectionj 15 0
Eye Disorders
  Dry eye 11 0.4k

Events were graded using NCI CTCAE version 4.03. 
a Including abdominal discomfort, gastrointestinal pain, abdominal pain, lower 

abdominal pain, and upper abdominal pain 
b Including stomatitis, aphthous ulcer, mouth ulceration, oral mucosa erosion, 

and oral mucosa blistering. One Grade 1 event of aphthous ulcer was not 
included in the summary of grouped term stomatitis (from DESTINY-Breast01). 

c Including fatigue and asthenia 
d This Grade 3 event was reported by the investigator. Per NCI CTCAE v.4.03, 

the highest NCI CTCAE grade for alopecia is Grade 2. 
e Including rash, pustular rash, and maculo-papular rash 
f  Including anemia, decreased hemoglobin, decreased hematocrit, and 

decreased red blood cell count 
g Interstitial lung disease includes events that were adjudicated as ILD: 

pneumonitis, interstitial lung disease, respiratory failure, organizing 
pneumonia, acute respiratory failure, lung infiltration, lymphangitis, and 
alveolitis. 

h All events had fatal outcomes (n=6). 
i  Including headache, sinus headache, and migraine 
j  Including influenza, influenza-like illness, and upper respiratory tract infection 
k This Grade 4 event was reported by the investigator. Per NCI CTCAE v.4.03, 

the highest NCI CTCAE grade for dry eye is Grade 3. 



Table 6: Selected Laboratory Abnormalities in Patients with Unresectable or 
Metastatic HER2-positive Breast Cancer Treated with ENHERTU in  

DESTINY-Breast01 and Study DS8201-A-J101 
 

HER2-Low Metastatic Breast Cancer 
The safety of ENHERTU was evaluated in 371 patients with unresectable or 
metastatic HER2-low (IHC 1+ or IHC 2+/ISH-) breast cancer who received 
ENHERTU 5.4 mg/kg in DESTINY-Breast04 [see Clinical Studies (14.2) in 
the full prescribing information]. ENHERTU was administered by intravenous 
infusion once every three weeks. The median duration of treatment was  
8 months (range: 0.2 to 33) for patients who received ENHERTU. 
Serious adverse reactions occurred in 28% of patients receiving ENHERTU. 
Serious adverse reactions in >1% of patients who received ENHERTU were 
ILD/pneumonitis, pneumonia, dyspnea, musculoskeletal pain, sepsis, anemia, 
febrile neutropenia, hypercalcemia, nausea, pyrexia, and vomiting. Fatalities 
due to adverse reactions occurred in 4.0% of patients including ILD/pneumonitis 
(3 patients); sepsis (2 patients); and ischemic colitis, disseminated intravascular 
coagulation, dyspnea, febrile neutropenia, general physical health deterioration, 
pleural effusion, and respiratory failure (1 patient each). 
ENHERTU was permanently discontinued in 16% of patients, of which 
ILD/pneumonitis accounted for 8%. Dose interruptions due to adverse 
reactions occurred in 39% of patients treated with ENHERTU. The most 
frequent adverse reactions (>2%) associated with dose interruption were 
neutropenia, fatigue, anemia, leukopenia, COVID-19, ILD/pneumonitis, 
increased transaminases, and hyperbilirubinemia. Dose reductions occurred 
in 23% of patients treated with ENHERTU. The most frequent adverse 
reactions (>2%) associated with dose reduction were fatigue, nausea, 
thrombocytopenia, and neutropenia. 
The most common (≥20%) adverse reactions, including laboratory 
abnormalities, were nausea, decreased white blood cell count, decreased 
hemoglobin, decreased neutrophil count, decreased lymphocyte count, 
fatigue, decreased platelet count, alopecia, vomiting, increased aspartate 
aminotransferase, increased alanine aminotransferase, constipation, 
increased blood alkaline phosphatase, decreased appetite, musculoskeletal 
pain, diarrhea, and hypokalemia. 
Tables 7 and 8 summarize common adverse reactions and laboratory 
abnormalities observed in DESTINY-Breast04. 

 

 

Other clinically relevant adverse reactions reported in less than 10% of 
patients treated with ENHERTU: 
•   Nervous System Disorders: dysgeusia (10%) 
•   Respiratory, Thoracic and Mediastinal Disorders: cough (10%) 
•   Gastrointestinal Disorders: abdominal distension (5%), gastritis (2.7%),  

flatulence (2.4%) 

Laboratory Parameter

ENHERTU 5.4 mg/kg  
N=234

All Grades 
%

Grades 3 or 4 
%

Hematology
Decreased white blood cell count 70 7
Decreased hemoglobin 70 7
Decreased neutrophil count 62 16
Decreased platelet count 37 3.4
Chemistry
Increased aspartate aminotransferase 41 0.9
Increased alanine aminotransferase 38 0.4
Hypokalemia 26 3

Percentages were calculated using patients with worsening laboratory values 
from baseline and the number of patients with both baseline and post-treatment 
measurements as the denominator. 
Frequencies were based on NCI CTCAE v.4.03 grade-derived laboratory 
abnormalities.

Table 7: Common Adverse Reactions (≥10% All Grades or ≥2%  
Grades 3 or 4) in Patients Treated with ENHERTU in DESTINY-Breast04

Adverse  
Reactions

ENHERTU 
5.4 mg/kg 

N=371

Chemotherapy 
 

N=172
All  

Grades  
%

Grades  
3 or 4 

%

All  
Grades  

%

Grades  
3 or 4  

%
Gastrointestinal Disorders

Nausea 76 4.6 30 0
Vomiting 40 1.6 13 0
Constipation 34 0.8 22 0
Diarrhea 27 1.3 22 1.7
Abdominal paina 18 0.5 13 0
Stomatitisb 13 0.3 12 0.6

                                                                                                           (continued)

Table 7: Common Adverse Reactions (≥10% All Grades or ≥2%  
Grades 3 or 4) in Patients Treated with ENHERTU in DESTINY-Breast04

Adverse  
Reactions

ENHERTU 
5.4 mg/kg 

N=371

Chemotherapy 
 

N=172
All  

Grades  
%

Grades  
3 or 4 

%

All  
Grades  

%

Grades  
3 or 4  

%
General Disorders and Administration Site Conditions

Fatiguec 54 9 48 4.7
Pyrexia 12 0.3 13 0

Skin and Subcutaneous Tissue Disorders
Alopecia 40 0 33 0
Rashd 13 0 23 4.7

Blood and Lymphatic System Disorders
Anemiae 39 10 27 5

Metabolism and Nutrition Disorders
Decreased appetite 32 2.4 19 1.2

Musculoskeletal and Connective Tissue Disorders
Musculoskeletal 
painf 32 1.3 31 0.6

Investigations
Decreased weight 16 0.3 8 0

Vascular Disorders
Hemorrhageg 16 0 3.5 0

Nervous System Disorders
Headacheh 15 0.3 6 0
Peripheral 
neuropathyi 13 0 29 5

Dizzinessj 11 0.5 6 0
Infections and Infestations

Upper respiratory 
tract infectionk 14 0.3 5 0

Respiratory, Thoracic and Mediastinal Disorders
Interstitial lung 
diseasel 12 1.3 0.6 0

Dyspnea 10 1.3 9 1.2
Events were graded using NCI CTCAE version 5.0. 
a Including abdominal pain, abdominal discomfort, lower abdominal pain, and 

upper abdominal pain 
b Including stomatitis, aphthous ulcer, mouth ulceration, and pharyngeal 

inflammation 
c Including fatigue, asthenia, and malaise 
d Including rash, pustular rash, pruritic rash, maculo-papular rash, palmar-

plantar erythrodysesthesia syndrome, papular rash, macular rash, eczema, erythema 
multiforme, dermatitis, urticarial dermatitis, drug eruption, and dermatitis bullous 

e Including anemia, decreased hemoglobin, and decreased red blood cell count 
f  Including back pain, myalgia, pain in extremity, musculoskeletal pain, bone pain, 

musculoskeletal chest pain, arthralgia, noncardiac chest pain, musculoskeletal 
stiffness, arthritis, spinal pain, and neck pain 

g Including esophageal varices, hemorrhage, hemorrhoidal hemorrhage, epistaxis, 
hematuria, conjunctival hemorrhage, vaginal hemorrhage, gingival bleeding, 
genital hemorrhage, eye hemorrhage, hemoptysis, hemorrhagic cystitis, pharyngeal 
hemorrhage, rectal hemorrhage, upper gastrointestinal hemorrhage, and 
esophageal hemorrhage 

h Including headache and migraine 
i  Including peripheral neuropathy, peripheral sensory neuropathy, peripheral 

motor neuropathy, polyneuropathy, paresthesia, hypoesthesia, dysesthesia, 
and neuralgia 

j  Including dizziness, postural dizziness, and vertigo 
k Including upper respiratory tract infection, influenza, influenza-like illness, 

nasopharyngitis, pharyngitis, sinusitis, and rhinitis 
l  Interstitial lung disease includes events that were adjudicated as ILD for ENHERTU: 

interstitial lung disease, pneumonitis, organizing pneumonia, pneumonia, and 
radiation pneumonitis.



•   Eye Disorders: blurred vision (4.9%) [including blurred vision and visual 
impairment] 

•   Skin and Subcutaneous Tissue Disorders: pruritus (3.2%) and skin 
hyperpigmentation (2.7%) [including skin hyperpigmentation, skin 
discoloration, and pigmentation disorder] 

•   Metabolism and Nutrition Disorders: dehydration (1.9%) 
•   Blood and Lymphatic System Disorders: febrile neutropenia (1.1%) 
•   Injury, Poisoning and Procedural Complications: infusion-related 

reactions (0.5%) [including injection site reaction and chills] 
 

Unresectable or Metastatic HER2-Mutant NSCLC 
DESTINY-Lung02 evaluated two dose levels (5.4 mg/kg [n=101] and  
6.4 mg/kg [n=50]); however, only the results for the recommended dose  
of 5.4 mg/kg intravenously every 3 weeks are described below due to 
increased toxicity observed with the higher dose in patients with NSCLC, 
including ILD/pneumonitis. 
The safety of ENHERTU was evaluated in 101 patients in DESTINY-Lung02 
[see Clinical Studies (14.3) in the full prescribing information]. Patients 
received ENHERTU 5.4 mg/kg intravenously once every three weeks until 
disease progression or unacceptable toxicity. Nineteen percent of patients 
were exposed for greater than 6 months. The median age was 59 years 
(range 30 to 83); 64% were female; 23% were White, 64% were Asian, and 
14% were other races. 
Serious adverse reactions occurred in 30% of patients receiving ENHERTU. 
Serious adverse reactions in >1% of patients who received ENHERTU were 
ILD/pneumonitis, thrombocytopenia, dyspnea, nausea, pleural effusion,  
and increased troponin I. Fatality occurred in 1 patient with suspected 
ILD/pneumonitis (1%). 
ENHERTU was permanently discontinued due to an adverse reaction in 8% 
of patients. Adverse reactions which resulted in permanent discontinuation 
of ENHERTU were ILD/pneumonitis, diarrhea, hypokalemia, hypomagnesemia, 
myocarditis, and vomiting. Dose interruptions of ENHERTU due to adverse 
reactions occurred in 23% of patients. Adverse reactions which required 
dose interruption (>2%) included neutropenia and ILD/pneumonitis. Dose 
reductions due to an adverse reaction occurred in 11% of patients. 
The most common (≥20%) adverse reactions, including laboratory 
abnormalities, were nausea, decreased white blood cell count, decreased 
hemoglobin, decreased neutrophil count, decreased lymphocyte count, 
decreased platelet count, decreased albumin, increased aspartate 

aminotransferase, increased alanine aminotransferase, fatigue, constipation, 
decreased appetite, vomiting, increased alkaline phosphatase, and alopecia. 
Tables 9 and 10 summarize common adverse reactions and laboratory 
abnormalities observed in DESTINY-Lung02. 

 

Other clinically relevant adverse reactions reported in less than 10% of 
patients were: 
•   Respiratory, Thoracic and Mediastinal Disorders: interstitial lung disease 

(6%) [including interstitial lung disease that was adjudicated as ILD 
including pneumonitis, interstitial lung disease, pulmonary toxicity, and 
respiratory failure], dyspnea (5%), and epistaxis (3%) 

•   Gastrointestinal Disorders: abdominal pain (9%) [including abdominal 
discomfort, abdominal pain, and upper abdominal pain] 

•   Skin and Subcutaneous Disorders: rash (3%) [including rash and 
maculo-papular rash] 

•   Infections and Infestations: upper respiratory tract infection (4%) 
[including upper respiratory tract infection, pharyngitis, and laryngitis] 

•   Nervous System Disorders: headache (4%) [including headache and 
migraine] 

 

Table 8: Selected Laboratory Abnormalities in Patients in DESTINY-Breast04

Laboratory  
Parameter

ENHERTU 
5.4 mg/kg 

N=371

Chemotherapy 
 

N=172
All  

Grades  
%

Grades  
3 or 4 

%

All  
Grades  

%

Grades  
3 or 4  

%
Hematology

Decreased white 
blood cell count

70 9 78 25

Decreased 
hemoglobin 64 8 53 6

Decreased 
neutrophil count 64 14 73 38

Decreased 
lymphocyte count 55 18 40 11

Decreased platelet 
count 44 6 21 0.6

Chemistry
Increased aspartate 
aminotransferase

38 2.2 38 4.1

Increased alanine 
aminotransferase

36 0.8 38 4.1

Increased blood 
alkaline phosphatase

34 0.3 24 0

Hypokalemia 25 3.3 17 1.2
Increased blood 
bilirubin 16 2.7 15 0.6

Increased blood 
creatinine 15 1.1 9 0.6

Percentages were calculated using patients with worsening laboratory values 
from baseline and the number of patients with both baseline and post-treatment 
measurements as the denominator. 
Frequencies were based on NCI CTCAE v.5.0 grade-derived laboratory 
abnormalities. 

Table 9: Common Adverse Reactions (≥10% All Grades or ≥2%  
Grades 3 or 4) in Patients with Unresectable or Metastatic HER2-Mutant 

NSCLC in DESTINY-Lung02

Adverse Reactions

ENHERTU 5.4 mg/kg  
N=101

All Grades  
%

Grades 3 or 4  
%

Gastrointestinal Disorders
Nausea 61 3.0
Constipation 31 1.0
Vomitinga 26 2.0
Diarrhea 19 1.0
Stomatitisb 12 0

Blood and Lymphatic System Disorders
Anemia 34 10

General Disorders and Administration Site 
Conditions

Fatiguec 32 4.0
Metabolism and Nutrition Disorders

Decreased appetite 30 1.0
Skin and Subcutaneous Tissue Disorders

Alopecia 21 0
Musculoskeletal and Connective Tissue  
Disorders

Musculoskeletal paind 15 1.0
Events were graded using NCI CTCAE version 5.0. 
a Including vomiting and retching 
b including mucosal inflammation and stomatitis 
c Including asthenia, fatigue, and malaise 
d Including back pain, musculoskeletal stiffness, musculoskeletal chest pain, 

arthralgia, musculoskeletal pain, myalgia, and pain in extremity

Table 10: Select Laboratory Abnormalities in Patients with Unresectable or 
Metastatic HER2-Mutant NSCLC in DESTINY-Lung02

Laboratory Parameter

ENHERTU 5.4 mg/kg 
N=101a

All Gradesb    

%
Grades 3 or 4b   

%
Hematologyc

Decreased white blood cell count 60 4.0
Decreased hemoglobin 58 10
Decreased neutrophil count 52 12
Decreased lymphocyte count 43 16
Decreased platelet count 40 4.0

Chemistry
Decreased albumin 39 0
Increased aspartate aminotransferase 35 1.0
Increased alanine aminotransferase 34 2.0
Increased alkaline phosphatase 22 0
Hypokalemia 17 2.0



a Percentages were calculated using patients with worsening laboratory values 
from baseline and the number of patients with both baseline and post-treatment 
measurements as the denominator. 
b Frequencies were based on NCI CTCAE v.5.0 grade-derived laboratory 
abnormalities. 
c The denominator used to calculate the rate varied from 98 to 99 based on the 
number of patients with a baseline value and at least one post-treatment value. 

Locally Advanced or Metastatic Gastric Cancer 
The safety of ENHERTU was evaluated in 187 patients with locally advanced 
or metastatic HER2-positive gastric or GEJ adenocarcinoma in DESTINY-
Gastric01 [see Clinical Studies (14.4) in the full prescribing information]. 
Patients intravenously received at least one dose of either ENHERTU (N=125) 
6.4 mg/kg once every three weeks or either irinotecan (N=55) 150 mg/m2 
biweekly or paclitaxel (N=7) 80 mg/m2 weekly for 3 weeks. The median 
duration of treatment was 4.6 months (range: 0.7 to 22.3) in the ENHERTU 
group and 2.8 months (range: 0.5 to 13.1) in the irinotecan/paclitaxel group. 
Serious adverse reactions occurred in 44% of patients receiving ENHERTU 
6.4 mg/kg. Serious adverse reactions in >2% of patients who received 
ENHERTU were decreased appetite, ILD, anemia, dehydration, pneumonia, 
cholestatic jaundice, pyrexia, and tumor hemorrhage. Fatalities due to 
adverse reactions occurred in 2.4% of patients: disseminated intravascular 
coagulation, large intestine perforation, and pneumonia occurred in one 
patient each (0.8%). 
ENHERTU was permanently discontinued in 15% of patients, of which ILD 
accounted for 6%. Dose interruptions due to adverse reactions occurred in 
62% of patients treated with ENHERTU. The most frequent adverse reactions 
(>2%) associated with dose interruption were neutropenia, anemia, decreased 
appetite, leukopenia, fatigue, thrombocytopenia, ILD, pneumonia, lymphopenia, 
upper respiratory tract infection, diarrhea, and hypokalemia. Dose reductions 
occurred in 32% of patients treated with ENHERTU. The most frequent 
adverse reactions (>2%) associated with dose reduction were neutropenia, 
decreased appetite, fatigue, nausea, and febrile neutropenia. 
The most common (≥20%) adverse reactions, including laboratory 
abnormalities, were decreased hemoglobin, decreased white blood cell 
count, decreased neutrophil count, decreased lymphocyte count,  
decreased platelet count, nausea, decreased appetite, increased aspartate 
aminotransferase, fatigue, increased blood alkaline phosphatase, increased 
alanine aminotransferase, diarrhea, hypokalemia, vomiting, constipation, 
increased blood bilirubin, pyrexia, and alopecia. 
Tables 11 and 12 summarize adverse reactions and laboratory abnormalities 
observed in patients receiving ENHERTU 6.4 mg/kg in DESTINY-Gastric01. 

Table 11: Adverse Reactions in ≥10% All Grades or ≥2% Grades 3 or 4 of 
Patients Receiving ENHERTU in DESTINY-Gastric01 

 

Table 11: Adverse Reactions in ≥10% All Grades or ≥2% Grades 3 or 4 of 
Patients Receiving ENHERTU in DESTINY-Gastric01 

 

Other clinically relevant adverse reactions reported in less than 10% of 
patients were: 
•   Cardiac Disorders: asymptomatic left ventricular ejection fraction 

decrease (8%) [see Warnings and Precautions (5.3)]  
•   Infections and Infestations: pneumonia (6%) 
•   Injury, Poisoning and Procedural Complications: infusion-related 

reactions (1.6%) 
Table 12: Selected Laboratory Abnormalities Occurring in Patients Receiving 

ENHERTU in DESTINY-Gastric01 
 

Percentages were calculated using patients with worsening laboratory values 
from baseline and the number of patients with both baseline and post-treatment 
measurements as the denominator. 
Frequencies were based on NCI CTCAE v.4.03 grade-derived laboratory 
abnormalities. 
  8  USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 
Risk Summary 
Based on its mechanism of action, ENHERTU can cause fetal harm when 
administered to a pregnant woman. There are no available data on the use 
of ENHERTU in pregnant women. In postmarketing reports, use of a HER2-
directed antibody during pregnancy resulted in cases of oligohydramnios 
manifesting as fatal pulmonary hypoplasia, skeletal abnormalities, and 
neonatal death (see Data). Based on its mechanism of action, the 

ENHERTU 6.4 mg/kg 
N=125

Irinotecan or Paclitaxel 
N=62

Adverse Reactions All Grades 
%

Grades 3 or 4 
%

All Grades 
%

Grades 3 or 4 
%

Gastrointestinal Disorders
Nausea 63 4.8 47 1.6
Diarrhea 32 2.4 32 1.6
Vomiting 26 0 8 0
Constipation 24 0 23 0
Abdominal paina 14 0.8 15 3.2
Stomatitisb 11 1.6 4.8 0
Metabolism and Nutrition Disorders 
Decreased appetite 60 17 45 13
Dehydration 6 2.4 3.2 1.6
Blood and Lymphatic System Disorders
Anemiac 58 38 31 23
Febrile neutropenia 4.8 4.8 3.2 3.2
General Disorders and Administration Site Conditions
Fatigued 55 9 44 4.8
Pyrexia 24 0 16 0
Peripheral edema 10 0 0 0
Skin and Subcutaneous Tissue Disorders
Alopecia 22 0 15 0

                                                                                                           (continued)

ENHERTU 6.4 mg/kg 
N=125

Irinotecan or Paclitaxel 
N=62

Adverse Reactions All Grades 
%

Grades 3 or 4 
%

All Grades 
%

Grades 3 or 4 
%

Respiratory, Thoracic and Mediastinal Disorders
Interstitial lung 
diseasee 10 2.4 0 0

Hepatobiliary Disorders
Abnormal hepatic 
function 8 3.2 1.6 1.6

Events were graded using NCI CTCAE version 4.03. 
a Including abdominal discomfort, gastrointestinal pain, abdominal pain, lower 

abdominal pain, and upper abdominal pain 
b Including stomatitis, aphthous ulcer, mouth ulceration, oral mucosa erosion, 

and oral mucosal blistering 
c Including anemia, decreased hemoglobin, decreased red blood cell count, and 

decreased hematocrit 
d Including fatigue, asthenia, and malaise 
e Interstitial lung disease includes events that were adjudicated as ILD: 

pneumonitis, interstitial lung disease, respiratory failure, organizing 
pneumonia, acute respiratory failure, lung infiltration, lymphangitis, and 
alveolitis. 

Laboratory 
Parameter

ENHERTU 6.4 mg/kg 
N=125

Irinotecan or Paclitaxel  
N=62

All Grades 
%

Grades 3 or 4 
%

All Grades 
%

Grades 3 or 4 
%

Hematology
Decreased 
hemoglobin 75 38 55 23

Decreased white 
blood cell count

74 29 53 13

Decreased  
neutrophil count

72 51 45 23 

Decreased 
lymphocyte count

70 28 53 12

Decreased  
platelet count

68 12 12 5 

Chemistry 
Increased aspartate 
aminotransferase

58 9 32 8

Increased blood 
alkaline phosphatase

54 8 34 10

Increased alanine 
aminotransferase

47 9 17 1.7

Hypokalemia 30 4.8 18 8
Increased blood 
bilirubin

24 7 5 3.4 



topoisomerase inhibitor component of ENHERTU, DXd, can also cause 
embryo-fetal harm when administered to a pregnant woman because it is 
genotoxic and targets actively dividing cells [see Clinical Pharmacology 
(12.1), Nonclinical Toxicology (13.1) in the full prescribing information]. 
Advise patients of the potential risks to a fetus. 
There are clinical considerations if ENHERTU is used in pregnant women, or 
if a patient becomes pregnant within 7 months after the last dose of ENHERTU 
(see Clinical Considerations). 
The estimated background risk of major birth defects and miscarriage for 
the indicated population is unknown. All pregnancies have a background 
risk of birth defect, loss, or other adverse outcomes. 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. 
Clinical Considerations 
Fetal/Neonatal Adverse Reactions 
Monitor women who received ENHERTU during pregnancy or within 7 months 
prior to conception for oligohydramnios. If oligohydramnios occurs, perform 
fetal testing that is appropriate for gestational age and consistent with 
community standards of care. 
Data 
Human Data 
There are no available data on the use of ENHERTU in pregnant women.  
In postmarketing reports in pregnant women receiving a HER2-directed 
antibody, cases of oligohydramnios manifesting as fatal pulmonary hypoplasia, 
skeletal abnormalities, and neonatal death have been reported. These case 
reports described oligohydramnios in pregnant women who received a 
HER2-directed antibody either alone or in combination with chemotherapy. 
In some case reports, amniotic fluid index increased after use of a HER2-
directed antibody was stopped. 
Animal Data 
There were no animal reproductive or developmental toxicity studies conducted 
with fam-trastuzumab deruxtecan-nxki. 
8.2 Lactation 
Risk Summary 
There is no data regarding the presence of fam-trastuzumab deruxtecan-nxki 
in human milk, the effects on the breastfed child, or the effects on milk 
production. Because of the potential for serious adverse reactions in a 
breastfed child, advise women not to breastfeed during treatment with 
ENHERTU and for 7 months after the last dose. 
8.3 Females and Males of Reproductive Potential 
Pregnancy Testing 
Verify pregnancy status of females of reproductive potential prior to initiation 
of ENHERTU. 
Contraception 
Females 
ENHERTU can cause fetal harm when administered to a pregnant woman 
[see Use in Specific Populations (8.1)]. Advise females of reproductive 
potential to use effective contraception during treatment with ENHERTU  
and for 7 months after the last dose. 
Males 
Because of the potential for genotoxicity, advise male patients with female 
partners of reproductive potential to use effective contraception during 
treatment with ENHERTU and for 4 months after the last dose [see Nonclinical 
Toxicology (13.1) in the full prescribing information]. 
Infertility 
Based on findings in animal toxicity studies, ENHERTU may impair male 
reproductive function and fertility [see Nonclinical Toxicology (13.1) in the 
full prescribing information]. 
8.4 Pediatric Use 
Safety and effectiveness of ENHERTU have not been established in pediatric 
patients. 
8.5 Geriatric Use 
Of the 883 patients with breast cancer treated with ENHERTU 5.4 mg/kg, 
22% were 65 years or older and 3.6% were 75 years or older. No overall 
differences in efficacy within clinical studies were observed between patients 
≥65 years of age compared to younger patients. There was a higher incidence 
of Grade 3-4 adverse reactions observed in patients aged 65 years or older 
(60%) as compared to younger patients (48%). 
Of the 101 patients with unresectable or metastatic HER2-mutant NSCLC 
treated with ENHERTU 5.4 mg/kg, 40% were 65 years or older and 8% were 
75 years or older. No overall differences in efficacy or safety were observed 
between patients ≥65 years of age compared to younger patients. 

Of the 125 patients with locally advanced or metastatic HER2-positive gastric 
or GEJ adenocarcinoma treated with ENHERTU 6.4 mg/kg in DESTINY-
Gastric01, 56% were 65 years or older and 14% were 75 years or older.  
No overall differences in efficacy or safety were observed between patients  
≥65 years of age compared to younger patients.  
8.6 Renal Impairment 
No dose adjustment of ENHERTU is required in patients with mild 
(creatinine clearance [CLcr] ≥60 and <90 mL/min) or moderate (CLcr ≥30 
and <60 mL/min) renal impairment [see Clinical Pharmacology (12.3) in  
the full prescribing information]. A higher incidence of Grade 1 and 2 ILD/ 
pneumonitis has been observed in patients with moderate renal impairment 
[see Warnings and Precautions (5.1)]. Monitor patients with moderate renal 
impairment more frequently. The recommended dosage of ENHERTU has 
not been established for patients with severe renal impairment (CLcr  
<30 mL/min) [see Clinical Pharmacology (12.3) in the full prescribing 
information]. 
8.7 Hepatic Impairment 
No dose adjustment of ENHERTU is required in patients with mild (total 
bilirubin ≤ULN and any AST >ULN or total bilirubin >1 to 1.5 times ULN and 
any AST) or moderate (total bilirubin >1.5 to 3 times ULN and any AST) 
hepatic impairment. In patients with moderate hepatic impairment, due to 
potentially increased exposure, closely monitor for increased toxicities 
related to the topoisomerase inhibitor, DXd [see Dosage and Administration 
(2.3) in the full prescribing information]. The recommended dosage of 
ENHERTU has not been established for patients with severe hepatic impairment 
(total bilirubin >3 times ULN and any AST) [see Clinical Pharmacology (12.3) 
in the full prescribing information]. 

17  PATIENT COUNSELING INFORMATION 
Advise the patient to read the FDA-approved patient labeling (Medication 
Guide). 
Interstitial Lung Disease 
•   Inform patients of the risks of severe or fatal ILD. Advise patients to 

contact their healthcare provider immediately for any of the following: 
cough, shortness of breath, fever, or other new or worsening respiratory 
symptoms [see Warnings and Precautions (5.1)]. 

Neutropenia 
•   Advise patients of the possibility of developing neutropenia and to 

immediately contact their healthcare provider should they develop a 
fever, particularly in association with any signs of infection [see  
Warnings and Precautions (5.2)]. 

Left Ventricular Dysfunction 
•   Advise patients to contact their healthcare provider immediately for any 

of the following: new onset or worsening shortness of breath, cough, 
fatigue, swelling of ankles/legs, palpitations, sudden weight gain, 
dizziness, loss of consciousness [see Warnings and Precautions (5.3)]. 

Embryo-Fetal Toxicity 
•   Inform female patients of the potential risk to a fetus. Advise female 

patients to contact their healthcare provider of a known or suspected 
pregnancy [see Warnings and Precautions (5.4), Use in Specific 
Populations (8.1)]. 

•   Advise females of reproductive potential to use effective contraception 
during treatment with ENHERTU and for 7 months after the last dose  
[see Use in Specific Populations (8.3)]. 

•   Advise male patients with female partners of reproductive potential to use 
effective contraception during treatment with ENHERTU and for 4 months 
after the last dose [see Use in Specific Populations (8.3)]. 

Lactation 
•   Advise women not to breastfeed during treatment and for 7 months after 

the last dose of ENHERTU [see Use in Specific Populations (8.2)]. 
Infertility 
•   Advise males of reproductive potential that ENHERTU may impair fertility 

[see Use in Specific Populations (8.3)]. 
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HRD-Directed Therapeutics Hold Potential  
in Breast Cancer, But Challenges Remain
by KYLE DOHERTY

TUMORS EXHIBITING HOMOLOGOUS 
recombination deficiency (HRD) have tradi-
tionally been treated with targeted therapies 
against BRCA1/2; however, roadblocks such as 
PARP inhibitor resistance have resulted in an 
unmet need and uncertain optimal identification 
concerning patients who would elicit the most 
benefit from HRD-directed therapies. Data on 
emerging therapies and early investigative efforts 
to uncover the root of resistance were presented 
during the 2022 San Antonio Breast Cancer 
Symposium (SABCS). Findings from these studies 
showed that a deeper understanding of genetics 
and a sharper focus on PARP1 signal actionable 
paths forward, but further work remains to more 
effectively target genes involved with HRD.1-3

HRD is defined as the inability of a cell to effec-
tively repair DNA double-strand breaks using the 
homologous recombination repair (HRR) pathway. 
Deficiencies in the HRR pathway have been iden-
tified in multiple tumor types, including breast, 
ovarian, and prostate cancers. Affected HRR 
genes associated with the HRD phenotype include 
BRCA1/2, ATM, PALB2, and RAD51.4

In breast cancer, mutations in BRCA1/2 have 
been strongly linked with HRD, and the devel-
opment of HRD can contribute to the growth 
of breast cancer. However, there are patients 
with BRCA1/2 wild-type breast cancer that also 
displays HRD. Chemotherapy-based therapeu-
tic strategies and PARP inhibitors have shown 
some efficacy in targeting the HRD, with the 
latter gaining significant popularity in the space 
because of the lack of toxicity that typically 
accompanies treatment with chemotherapy.5 

Two PARP inhibitors are approved by the 
FDA for patients with breast cancer: talazo-
parib (Talzenna) and olaparib (Lynparza). On 
October 16, 2018, the FDA approved talazoparib 
for patients with deleterious or suspected dele-
terious germline BRCA-mutated, HER2-negative 
locally advanced or metastatic breast cancer. On 
March 11, 2022, the agency approved olaparib 
for the adjuvant treatment of adult patients with 
deleterious or suspected deleterious germline 
BRCA-mutated, HER2-negative, high-risk early-
stage breast cancer who have been treated with 
neoadjuvant or adjuvant chemotherapy.6,7

Several mechanisms of resistance to PARP 
inhibition can develop, such as the resto-
ration of homologous recombination proficiency, 
the transition to alternate DNA repair mech-
anisms, decreased PARP expression and 
binding, and secondary mutations in homologous 

recombination–related genes. All these mecha-
nisms can greatly reduce or even eliminate the 
therapeutic impact of PARP inhibitors.8

IDENTIFYING AND OVERCOMING THE 
MECHANISMS OF PARP INHIBITOR 
RESISTANCE 
The homologous recombination and nonhomol-
ogous end joining (NHEJ) DNA repair pathways 
are 2 areas in which double strand breaks can be 
addressed; the former is associated with PARP 
inhibition.1 Repairing double-strand breaks is 
largely based on the functionality of the DNA 
repair proteins BRCA1 and 53BP1.1,9 If the double-
strand break is not resected, 53BP1 is functional 
and is repaired by NHEJ. If BRCA1 is func-
tional, the double-strand break is resected, which 
has been identified as a prelude to homologous 
recombination. 

However, cells may also use another pathway, 
θ-mediated end joining, also known as micro-
homology-mediated end joining.1,9,10 During the 
2022 SABCS, Chris Lord, MD, director of the 
Breast Cancer Now Toby Robins Research Centre 
at the Institute of Cancer Research in London, 
England, cited how identifying resistance mecha-
nisms, such as the loss of 53BP1, is the first step 
to developing ways to target the restoration of 
homologous recombination. He noted that poly-
merase theta (Polθ) represents one such route, 
using the agents ART558 and novobiocin, which 
are inhibitors of the polymerase activity not the 
ATP activity of Polθ.1,9-11

The agent elicited synthetic lethality of BRCA1 
activity and synergized with PARP inhibitors, Lord 
explained.1 Additionally, it allowed for the target-
ing of BRCA1-mutant PARP inhibitor–resistant 
tumor cells that lost 53BP1 or the Shieldin complex 
(SHD3, SHD2, SHD1). Importantly, Lord noted, 
from a clinical perspective, this does not work in 
the setting of a reversion mutation if there is a 
preexisting reversion mutation as the mutation; 
this is because the mutation, in addition to causing 
resistance to a PARP inhibitor, also causes resis-
tance to a Polθ inhibitor.1

Overexpression of Polθ in some types of 
breast and ovarian cancers also displaying HRD 
makes it an intriguing treatment target as inhi-
bition. ART558 is a potent and specific small 
molecule inhibitor of Polθ that has displayed 
synthetic lethality and a combinatorial effect 
with olaparib in isogenic models of BRCA1 defi-
ciency and in tumor cell lines with endogenous 
pathogenic BRCA1 mutations.10

Another Polθ inhibitor, the first-in-class anti-
biotic novobiocin, has shown selective killing of 
HRD tumor cells both in vitro and in vivo. The 
agent directly binds to the Polθ ATPase domain, 
inhibiting its ATPase activity, and ultimately 
phenocopies Polθ depletion.11

After identifying novobiocin as a Polθ inhib-
itor via a small molecule screen, investigators 
evaluated its specificity and found that novobio-
cin-conjugated beads pulled down the purified 
ATPase domain of POLθ, without affecting 
purified SMARCAL1, CHD1, BLM, or RAD51. 
Additionally, they found that in a genetically 
engineered mouse model of triple-negative breast 
cancer (TNBC), novobiocin-treated tumors were 
significantly smaller than vehicle-treated tumors 
following a week of treatment. Novobiocin was 
shown to prolong the median overall survival of 
the tumor-bearing mice vs vehicle at 29 days vs 
10 days, respectively. The safety of the agent had 
already been validated in previous anticancer 
clinical trials.11

Study authors also noted that novobiocin 
showed synergy with PARP inhibitors. Notably, 
in mouse models with HRD DF83 ovarian cancer 
that received novobiocin in combination with 
olaparib, complete tumor regression was reported 
with few tumor cells remaining detectable with 
bioluminescence imaging. Additionally, in a PARP 
inhibitor-resistant mouse model, treatment with 
novobiocin monotherapy substantially reduced 
tumor growth, with no response being observed 
with olaparib monotherapy. The combination of 
the 2 agents was even more effective with tumor 
regression being reported in the first 2 weeks.11

Investigators concluded that Polθ expression 
is a predictive biomarker for novobiocin sensi-
tivity and that many tumors that have developed 
resistance to PARP inhibition are likely to remain 
sensitive to novobiocin, depending on their mech-
anism of resistance.11

NOVEL HRD THERAPIES  
SHOWING PROMISE
In addition to overcoming PARP resistance, novel 
therapies are being developed and that have 
shown promise in the treatment of patients with 
HRD breast cancer. In another presentation at the 
2022 SABCS, Andrew Tutt, MB ChB, PhD, MRCP, 
FRCR, also of the Institute of Cancer Research, 
reviewed data for ATR inhibitors and PARP inhib-
itors that are selective for PARP1.3

Following preclinical study showing that ATR 
inhibition enhanced efficacy in models with 
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HRD and/or PARP-inhibitor resistance, inves-
tigators initiated the phase 2 VIOLETTE study 
(NCT03330847). VIOLETTE enrolled patients with 
TNBC and randomly assigned them 1:1:1 to receive 
either olaparib 300 mg twice daily for a 28-day 
cycle (n = 150); olaparib 300 mg twice daily for a 
28-day cycle plus the ATR inhibitor ceralasertib 
at a dose of 160 mg daily on days 1 through 7 (n 
= 150); or olaparib 200 mg daily via a continuous 
21-day cycle in combination with the WEE1 inhibi-
tor adavosertib. Patients needed to have previously 
undergone 1 or 2 lines of metastatic breast cancer–
directed chemotherapy to be eligible for the study.12

The primary end point was progression-free 
survival (PFS). Key secondary end points 
included objective response rate (ORR), duration 
of response (DOR), change in target lesion size, 
safety, and tolerability.

Findings from the trial showed that the median 
PFS was 5.3 months (90% CI, 3.7-5.5) in the ceral-
asertib arm vs 3.6 months (90% CI, 2.9-5.4) in the 
monotherapy arm (HR, 0.79; 90% CI, 0.59-1.04; 
P = .1822). The ORR was 28.6% vs 21.1%, respec-
tively (OR, 1.50; 90% CI, 0.90-2.51; P = .1932).12

However, patients with non–HRR-mutant disease 
who received monotherapy (n = 51) experienced 
an ORR of only 3.9% compared with 15.4% among 
52 patients in this subgroup who received the 
ceralasertib combination (OR, 4.45; 1.30-21.20; 
P = .0425). Median DOR was also significantly 

improved in this subgroup, at 11.4 months (90% CI, 
7.1-15.7) vs 24.1 months (90% CI, 15.1-24.1), respec-
tively. Tutt mentioned that these findings point to 
patients with non–HRR-mutant disease as a possible 
signal subgroup for this treatment regimen.

Tutt noted that early stoppage of the trial limited 
interpretation of the results. Additionally, the dose 
of ceralasertib used in the study was lower than 
that being examined in monotherapy studies. He 
also emphasized that VIOLETTE was primarily 
focused on PARP inhibitor–naïve patients to test 
ATR dependence and the efficacy of ceralasertib. 
Study authors also noted that further investiga-
tion was warranted for ceralasertib plus olaparib 
among patients who relapse after or while receiv-
ing PARP inhibitors.12

PARP1 inhibition is another novel treatment 
approach that is piquing the interest of clini-
cians who are treating patients with HRD-positive 
tumors. Approved PARP inhibitors trap both 
PARP1 and PARP2. However, PARP2 has been 
shown to be more important for bone marrow func-
tion than PARP1. The next generation of PARP1 
inhibitors must be able to reduce some of the 
toxicities of standard-of-care PARP inhibitor mono-
therapies without significantly reducing efficacy 
and enable tolerable combination regimen options 
with chemotherapy or ATR inhibitors.3

In the ongoing phase 1/2a PETRA trial 
(NCT04644068) trial, investigators are 

examining the safety and preliminary efficacy 
of AZD5305 in patients with advanced breast, 
ovarian, prostate, or pancreatic cancer harbor-
ing BRCA1/2, PALB2 or RAD51C/D mutations. 
AZD5305 is a potent, highly selective PARP1 
inhibitor that is 500-fold more selective for PARP1 
than PARP2 and is also very selective for HRD.3 
The agent exhibited superior preclinical tolera-
bility, target engagement, and efficacy compared 
with traditional first-generation PARP inhibitors 
that target both PARP1 and PARP2.13

Prior treatment with a PARP inhibitor and/or 
chemotherapy was permitted as part of the trial. 
The primary end point was safety. Secondary end 
points included pharmacokinetics, pharmacody-
namics, and ORR. 

At the November 17, 2021, data cutoff patients 
were treated with AZD5305 at a dose ranging 
from 10 to 90 mg daily (n = 46). Responses were 
observed starting at the lowest dose levels; effi-
cacy-evaluable patients (n = 25) experienced 
an ORR of 28%, including responses in patients 
who were PARP inhibitor or platinum resis-
tant. Thirteen of 22 RECIST-measurable patients 
had stable disease or a partial response up to 
51 weeks. The agent was also found to be well 
tolerated across dose levels and no dose-limiting 
toxicities were reported. ■

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

FIGURE.  Pathways Impl icated in  PARP Inhibitor  Resistance 9

HR, homologous recombination; HRD, homologous 
recombination deficient; NHEJ, nonhomologous 
end joining; Polθ, polymerase theta.

Recreated under a Creative Commons license from 
Li H. Mol Cancer. 2020;19(1):107. doi:10.1186/
s12943-020-01227-0

 Single-strand breaks emerge when 
cells suffer from DNA response. 
Treating HRD tumor cells with PARP 
inhibitors, the NHEJ pathway is used 
to repair double-strand breaks and 
can be targeted using Polθ 
inhibitors.
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CEACAM5-Directed Tusamitamab Ravtansine 
Progresses to Phase 3 Trial in NSCLC
by KYLE DOHERTY

CLINICIANS TASKED WITH TREATING 
patients with non–small cell lung cancer 
(NSCLC) may soon be gaining an additional ther-
apeutic target, this one directed at CEACAM5. 
Considering the positive preclinical and early-
phase findings observed with tusamitamab 
ravtansine (SAR408701), investigators have 
initiated the phase 3 CARMEN-LC03 trial 
(NCT04154956) to further confirm the utility of 
the marker for this patient population. 

CEACAM5 is not highly expressed in several 
normal tissues, including colon, esophagus, and 
head and neck. However, the protein is often 
highly expressed in a few tumor types, such as 
gastrointestinal, breast, and lung.1,2

“CEACAM5 is present in about 25% of lung 
cancers in high expression, and another 20% or 
so in moderate expression,” Martin F. 
Dietrich, MD, PhD, a medical oncologist 
at Florida Cancer Specialists & Research 
Institute and an assistant professor of 
internal medicine at the University of 
Central Florida in Orlando, said in an 
interview with OncologyLive®. “We see 
a differentiator there between surface 
expression on tumor cells and surface 
expression on normal tissue. We see 
some expression in squamous cells 
as well, but not nearly as commonly as in the 
nonsquamous histologies.”

One CEACAM5-directed agent making waves 
in the NSCLC space is the novel antibody-drug 
conjugate (ADC) tusamitamab ravtansine, which 
is engineered using a humanized monoclonal 
antibody and a cytotoxic maytansinoid, DM4. The 
monoclonal antibody binds to CEACAM5, and 
the maytansinoid targets CEACAM5-expressing 
tumor cells. In preclinical studies, the agent 

was proven to selectively bind to CEACAM5 in 
human tissue and displayed cytotoxic activity, 
leading investigators to mark it as a promising 
treatment option for patients with CEACAM5-
positive tumors.3

TUSAMITAMAB RAVTANSINE PERFORMS 
WELL IN EARLY-PHASE TRIAL
Following preclinical study, investigators initi-
ated an ongoing phase 1/2 trial (NCT02187848) 
to evaluate tusamitamab ravtansine in patients 
with solid tumors. Eligible adult patients were 
required to have an ECOG performance status 
of 1 or 0 and locally advanced/metastatic 
solid tumors that expressed or were likely to 
express CEACAM5.

In the dose-escalation phase 1 portion of the 
trial, 31 patients received tusamitamab 
ravtansine at doses ranging from 5 to 
150 mg/m2, given every 2 weeks intra-
venously (IV). A dose-limiting toxicity of 
reversible grade 3 microcystic keratop-
athy was reported in 3 of the 8 patients 
who received tusamitamab ravtansine 
120 mg/m2 and in 2 of the 3 patients 
who received 150 mg/m2. Investigators 
determined the maximum-tolerated dose 
(MTD) of tusamitamab ravtansine to be 

100 mg/m2 IV every 2 weeks.1

As of January 2020, 92 patients were treated 
at the MTD in the nonsquamous NSCLC cohort 
of the trial. Twenty-eight of these patients were 
moderate expressors of CEACAM5 (immuno-
histochemistry [IHC] ≥ 2+ on 1%-50% of tumor 
cells) and 64 were high expressors (IHC ≥ 2+ 
on  ≥ 50% of tumor cells). The median age of the 
treated patients was 62.5 years (range, 31-91) 
and the median number of prior lines of therapy 

for advanced disease was 3 (range, 1-10). Most 
patients were men (51.1%) and most had an ECOG 
performance status of 1 (71.7%).4

 Findings from the trial showed that the overall 
response rate (ORR) among moderate expressors 
was 7.1% (95% CI, 1.98%-22.65%), with all 
responses being confirmed partial responses 
(PRs). Additionally, 53.6% of patients experienced 
stable disease (SD), the disease control rate (DCR) 
was 60.7%, and 35.7% had progressive disease 
(PD). One patient in this subgroup was not evalu-
able (NE) at the time of the analysis.

Comparatively, patients in the high-expres-
sor cohort achieved an ORR of 20.3% (95% CI, 
12.27%-31.71%), with all responses being PRs. 
Patients in this subgroup experienced SD at a rate 
of 43.8%, a DCR of 64.1%, and 32.8% had PD. Two 
patients were NE.

In the overall nonsquamous NSCLC cohort, the 
most common treatment-emergent adverse effects 
(TEAEs) were asthenia (38.0%), keratopathy/
keratitis (38.0%), peripheral neuropathy (26.1%), 
dyspnea (23.9%), and diarrhea (22.8%). Common 
hematologic toxicities included leukopenia 
(14.4%), thrombocytopenia (13.3%), and neutro-
penia (4.4%). Dose modifications due to TEAEs 
occurred in 33.7% of patients, 10.9% of which were 
associated with keratopathy/keratitis. Grade 3 or 
greater TEAEs were reported in 47.8% of patients.

Corneal TEAEs leading to dose modifica-
tion occurred in 27.2% of patients. Ten of these 
patients experienced at least 1 dose reduction, 
and 1 patient was forced to discontinue treatment. 
The median time to recovery from this type of 
TEAE was 18.5 days (range, 2-82).

“The most common notable adverse effect is 
keratopathy, followed by peripheral neurop-
athy, as you would expect from a tubulin 

Martin F. Dietrich, 
MD, PhD

MORE ON

Evaluating CEACAM5 as a Target in Patients With NSCLC

Balazs Halmos, MD; Martin F. Dietrich, MD, PhD; Roy S. Herbst, MD, PhD; Suresh S. Ramalingam, MD, 
FACP, FASCO; Mark Socinski, MD; and Heather Wakelee, MD, FASCO, join OncLive® for a panel discussion 
on the growing role of CEACAM5-targeted therapy. The thoracic experts cover topics such as how the 
long-term management of treatment-related ocular adverse effects will rely on partnerships with community 
ophthalmologists. In their review, they note how more efficacy and safety data are needed to support the 
widespread adoption of CEACAM5-targeted therapy in clinical practice.

 WATCH NOW:  bit.ly/3xDKNuE
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inhibitor,” Dietrich said. “[There are also] some 
GI [gastrointestinal] toxicities, not untypical 
for chemotherapy. The keratitis/keratopathy is 
an on-target effect and will require monitoring 
and management.”

Additional data from the trial, which encom-
passed patients treated over a long term, were 
presented at the 2022 American Society of 
Clinical Oncology Annual Meeting. In this analy-
sis, the study authors focused on patients who had 
undergone treatment with tusamitamab ravtan-
sine for at least 12 months as of December 2021.5

Findings showed that 24 patients were treated 
for at least 6 months, 15 patients for at least 9 
months, 11 patients for at least 12 months, 6 
patients for at least 24 months, and 2 patients 
for at least 42 months. Five patients remained 
on treatment at the data cutoff, 1 of whom has 
remained on treatment for more than 52 months. 
Among patients who were treated for at least a 
year, the median duration of treatment was 26.6 
months (range, 12.1-45.3).

Patients in this cohort had a median age of 61 
years (range, 41-91), and 81% had high CEACAM5 
expression. The median number of prior regimens 
for advanced disease was 2 (range, 1-6), with 
54.5% of patients having received prior anti–PD-1/
PD-L1 therapy and 45.5% having received anti-
tubulin therapy.

Of the patients who experienced a PR in the 
January 2020 analysis (n = 15), PR was still 
reported in 67% of patients who were treated 
for at least 6 months, 53% of patients who were 
treated for at least 9 months, and 47% of patients 
who were treated for at least 1 year. Additionally, 
patients who were treated for at least 1 year had 
better ECOG performance status and under-
went fewer prior treatment regimens compared 
with the overall group. PR was also found to 
occur regardless of CEACAM5 expression level in 
patients who received tusamitamab ravtansine 
for at least 1 year.

In terms of safety, investigators noted that 
only 1 patient who was treated for at least 12 

months was forced to discontinue treatment due 
to a TEAE, which was breast cancer. The most 
common TEAEs were corneal events; any-grade 
corneal TEAEs occurred in 73% of patients, with 
36% of these being grade 3 or greater. Treatment 
was delayed or the dose was reduced in 7 
patients, and no corneal TEAEs were deemed seri-
ous or led to treatment discontinuation.

Investigators concluded that heavily pretreated 
patients exhibited a durable and frequently 
sustained response to treatment with tusami-
tamab ravtansine, adding that further clinical 
development of the agent is warranted.

“In the second-line [setting], we’ve had very 
transient progress with immunotherapies that 
then moved up into the first-line space,” Dietrich 
said. “So, that makes it a wide-open field. There’s 
been really no progress in the second-line setting 
beyond targeted therapies, such as KRAS or EGFR 
exon 20 inhibitors and docetaxel with or with-
out ramucirumab has remained the comparative 
benchmark. [This agent] is going to change the 
way we’re going to apply our therapies in the 
second line dramatically and open a new set of 
opportunities for patients. In fact, the second-line 
dynamic is going to also [affect] how are we going 
to approach the future in the first-line setting, 
because we’ve certainly run up against a wall in 
intensification of immunotherapies.”

PIVOTAL CARMEN-LC03 TRIAL AIMS TO 
VALIDATE TUSAMITAMAB RAVTANSINE
CARMEN-LC03 will enroll approximately  
450 adult patients with NSCLC and an ECOG 
performance status of 1 or 0 who have experi-
enced disease progression following treatment 
with platinum-based chemotherapy and an 
immune checkpoint inhibitor (ICI). Additionally, 
patients must have exhibited CEACAM5 
expression in at least 50% of tumor cells at an 
intensity of at least 2+ to be included in the 
study (FIGURE2,6).

“This will be the first usage of this regimen in 
the second-line setting,” Dietrich noted.

Patients enrolled on the open-label trial will 
be randomly assigned to receive tusamitamab 
ravtansine monotherapy or the standard-of-care 
treatment docetaxel. Treatments will be given at 
a dose of 100 mg/m2 IV every 2 weeks or 75 mg/
m2 IV every 3 weeks, respectively. Patients will 
be stratified based on ECOG performance status, 
previous ICI treatment, and geographic region.

The coprimary end points of the study are 
PFS and OS. Secondary end points include ORR, 
health-related quality of life, safety, and DOR. The 
trial is recruiting patients and has an anticipated 
completion date of August 2024.

“There are a number of additional trials that 
are looking at combining this agent with an 
anti-VEGF agent to match the frequent real-
ity of ramucirumab upon disease progression in 
first line,” Dietrich said. “There are also first-line 
trials [such as] CARMEN-LC05 [NCT04524689], 
which is a combination with pembrolizumab 
[Keytruda] plus carboplatin. Those are going to be 
the developmental pipeline. We’re expecting this 
agent to be approved sometime in early 2024 and 
be available for patients shortly thereafter as a 
new opportunity for treatment.” ■
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FIGURE.  CARMEN-LC03 Phase 3 Tr ia l  Design 2,6

KEY INCLUSION CRITERIA
• ≥ 18 years of age 
•  Patients with CEACAM 5 expression ≥ 

2+ in archival tumor sample (or if not 
available, fresh biopsy sample) involving 
≥ 50% of the tumor cell population as 
demonstrated prospectively by central 
laboratory via IHC

• ECOG performance status 0 or 1
N

 =
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Experimental:  
tusamitamab ravtansine
IV tusamitamab ravtansine  

100 mg/m² once every 2 weeks

END POINTS 
• Primary 
• PFS
• OS

Secondary
• ORR
• HRQOL
• TEAEs and SAEs
• DOR

Active comparator:  
docetaxel

IV docetaxel 75 mg/m²  
once every 3 weeks

DOR, duration of response; HRQOL, health-related quality of life; IHC, immunohistochemistry; IV, intravenous; ORR, overall response rate; OS, overall survival; 
PFS, progression-free survival; SAEs, serious adverse effects; TEAEs, treatment-related adverse effects.
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Jaypirca delivered a robust response1

IN PATIENTS WITH R/R MCL PREVIOUSLY TREATED WITH A BTK INHIBITOR (n=120)1

Indication 
Jaypirca is a kinase inhibitor indicated for the treatment of adult patients with relapsed or refractory (R/R) mantle cell lymphoma (MCL) after at least two lines of systemic 
therapy, including a BTK inhibitor.

This indication is approved under accelerated approval based on response rate. Continued approval for this indication may be contingent upon verification and description of 

clinical benefit in a confirmatory trial.

Important Safety Information
Infections: Fatal and serious infections (including bacterial, viral, or fungal) and opportunistic infections have occurred in patients treated with Jaypirca. In the clinical trial, Grade 
≥3 infections occurred in 17% of 583 patients with hematologic malignancies, most commonly pneumonia (9%); fatal infections occurred in 4.1% of patients. Sepsis (4.5%) and 
febrile neutropenia (2.9%) occurred. Opportunistic infections after Jaypirca treatment included, but are not limited to, Pneumocystis jirovecii pneumonia and fungal infection. 
Consider prophylaxis, including vaccinations and antimicrobial prophylaxis, in patients at increased risk for infection, including opportunistic infections. Monitor patients for signs 
and symptoms, evaluate promptly, and treat appropriately. Based on severity, reduce dose, temporarily withhold, or permanently discontinue Jaypirca.

Hemorrhage: Fatal and serious hemorrhage has occurred with Jaypirca. Major hemorrhage (Grade ≥3 bleeding or any central nervous system bleeding) occurred in 2.4% of 583 patients 
with hematologic malignancies treated with Jaypirca, including gastrointestinal hemorrhage; fatal hemorrhage occurred in 0.2% of patients. Bleeding of any grade, excluding bruising 
and petechiae, occurred in 14% of patients. Major hemorrhage occurred in patients taking Jaypirca with (0.7%) and without (1.7%) antithrombotic agents. Consider risks/benefits of 
co-administering antithrombotic agents with Jaypirca. Monitor patients for signs of bleeding. Based on severity, reduce dose, temporarily withhold, or permanently discontinue Jaypirca. 
Consider benefit/risk of withholding Jaypirca 3-7 days pre- and post-surgery depending on type of surgery and bleeding risk. 

Cytopenias: Grade 3 or 4 cytopenias, including neutropenia (24%), anemia (11%), and thrombocytopenia (11%) have developed in patients with hematologic malignancies treated with 
Jaypirca. In a clinical trial, Grade 4 neutropenia (13%) and Grade 4 thrombocytopenia (5%) developed. Monitor complete blood counts regularly during treatment. Based on severity, reduce 
dose, temporarily withhold, or permanently discontinue Jaypirca.

Atrial Fibrillation and Atrial Flutter: Atrial fibrillation or atrial flutter were reported in 2.7% of patients, with Grade 3 or 4 atrial fibrillation or flutter reported in 1% of 583 patients with 
hematologic malignancies treated with Jaypirca. Patients with cardiac risk factors such as hypertension or previous arrhythmias may be at increased risk. Monitor for signs and symptoms of 
arrhythmias (e.g., palpitations, dizziness, syncope, dyspnea) and manage appropriately. Based on severity, reduce dose, temporarily withhold, or permanently discontinue Jaypirca.

Second Primary Malignancies: Second primary malignancies, including non-skin carcinomas, developed in 6% of 583 patients with hematologic malignancies treated with Jaypirca 
monotherapy. The most frequent malignancy was non-melanoma skin cancer (3.8%). Other second primary malignancies included solid tumors (including genitourinary and breast 
cancers) and melanoma. Advise patients to use sun protection and monitor for development of second primary malignancies.

Embryo-Fetal Toxicity: Based on animal findings, Jaypirca can cause fetal harm in pregnant women. Administration of pirtobrutinib to pregnant rats during organogenesis caused embryo-
fetal toxicity, including embryo-fetal mortality and malformations at maternal exposures (AUC) approximately 3-times the recommended 200 mg/day dose. Advise pregnant women of 
potential risk to a fetus and females of reproductive potential to use effective contraception during treatment and for one week after last dose.

Adverse Reactions (ARs) in Patients with Mantle Cell Lymphoma Who Received Jaypirca 
Serious ARs occurred in 38% of patients. Serious ARs occurring in ≥2% of patients were pneumonia (14%), COVID-19 (4.7%), musculoskeletal pain (3.9%), hemorrhage (2.3%), 
pleural effusion (2.3%), and sepsis (2.3%). Fatal ARs within 28 days of last dose of Jaypirca occurred in 7% of patients, most commonly due to infections (4.7%), including 
COVID-19 (3.1%).

Dose Modifications and  Discontinuations: ARs led to dosage reductions in 4.7%, treatment interruption in 32%, and permanent discontinuation of Jaypirca in 9% of patients. 
ARs resulting in dosage modification in >5% of patients included pneumonia and neutropenia. ARs resulting in permanent discontinuation of Jaypirca in >1% of patients included 
pneumonia.

ARs (all Grades %; Grade 3-4 %) in ≥10% of Patients: fatigue (29; 1.6), musculoskeletal pain (27; 3.9), diarrhea (19; -), edema (18; 0.8), dyspnea (17; 2.3), pneumonia (16; 14), 
bruising (16; -), peripheral neuropathy (14; 0.8), cough (14; -), rash (14; -), fever (13; -), constipation (13; -), arthritis/arthralgia (12; 0.8), hemorrhage (11; 3.1), abdominal pain (11; 
0.8), nausea (11; -), upper respiratory tract infections (10; 0.8), dizziness (10; -).
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Important Safety Information (cont'd) 
Select Laboratory Abnormalities (all grades %; Grade 3 or 4 %) that Worsened from Baseline in ≥10% of Patients: hemoglobin decreased (42; 9), platelet count decreased (39; 14), 
neutrophil count decreased (36; 16), lymphocyte count decreased (32; 15), creatinine increased (30; 1.6), calcium decreased (19; 1.6), AST increased (17; 1.6), potassium decreased (13; 
1.6), sodium decreased (13; -), lipase increased (12; 4.4), alkaline phosphatase increased (11; -), ALT increased (11; 1.6), potassium increased (11; 0.8). Grade 4 laboratory abnormalities in 
>5% of patients included neutrophils decreased (10), platelets decreased (7), lymphocytes decreased (6).  

All grade ARs with higher frequencies in the total BRUIN population of patients with hematologic malignancies (n=583) were decreased neutrophil count (41%), bruising (20%), diarrhea 
(20%).

Drug Interactions 
Strong CYP3A Inhibitors: Concomitant use with Jaypirca increased pirtobrutinib systemic exposure, which may increase risk of Jaypirca adverse reactions. Avoid use of strong CYP3A 
inhibitors during Jaypirca treatment. If concomitant use is unavoidable, reduce Jaypirca dosage according to the approved labeling.

Strong or Moderate CYP3A Inducers: Concomitant use with Jaypirca decreased pirtobrutinib systemic exposure, which may reduce Jaypirca efficacy. Avoid concomitant use of Jaypirca 
with strong or moderate CYP3A inducers. If concomitant use with moderate CYP3A inducers is unavoidable, increase Jaypirca dosage according to the approved labeling.

Sensitive CYP2C8, CYP2C19, CYP3A, P-gp, or BCRP Substrates: Concomitant use with Jaypirca increased their plasma concentrations, which may increase risk of adverse reactions 
related to these substrates for drugs that are sensitive to minimal concentration changes. Follow recommendations for these sensitive substrates in their approved labeling.

Use in Special Populations  
Pregnancy and Lactation: Inform pregnant women of potential for Jaypirca to cause fetal harm. Verify pregnancy 
status in females of reproductive potential prior to starting Jaypirca and advise use of effective contraception during 
treatment and for one week after last dose. Presence of pirtobrutinib in human milk and effects on the breastfed 
child or on milk production is unknown. Advise women not to breastfeed while taking Jaypirca and for one week 
after last dose.

Geriatric Use: In the pooled safety population of patients with hematologic malignancies, 392 (67%) were ≥65 
years of age. Patients aged ≥65 years experienced higher rates of Grade ≥3 ARs and serious ARs compared to 
patients <65 years of age. 

Renal Impairment: Severe renal impairment (eGFR 15-29 mL/min) increases pirtobrutinib exposure. Reduce 
Jaypirca dosage in patients with severe renal impairment according to the approved labeling. No dosage adjustment is 
recommended in patients with mild or moderate renal impairment.

PT HCP ISI MCL APP

Please see Important Safety Information on previous page and Brief Summary of 
Prescribing Information for Jaypirca on subsequent pages. 

References: 1. Jaypirca (pirtobrutinib). Prescribing Information. Lilly USA, LLC. 2. Mato AR, Shah NN, Jurczak W, et al. Pirtobrutinib in relapsed or 
refractory B-cell malignancies (BRUIN): a phase 1/2 study. Lancet. 2021;397(10277)(suppl app.):119-125. 3. Mato AR, Shah NN, Jurczak W, et al. 
Pirtobrutinib in relapsed or refractory B-cell malignancies (BRUIN): a phase 1/2 study. Lancet. 2021;397(10277):892-901. 

*PET-CT scans were utilized in response assessments (in 41% of patients), with the remainder being assessed by CT scans only.1

†ORR using CT scan-based assessments in all patients was 48% (95% CI: 38, 57) and CR rate was 13%.1

‡ORR, the primary endpoint, includes patients with a best response of CR or PR and was assessed by IRC using 2014 Lugano criteria.1

§Based on Kaplan-Meier estimation. 
||DoR was calculated for patients who achieved a response of PR or better and was defined as the time from first evidence of response to progression or death from any cause.2

¶Trial excluded patients with significant cardiovascular disease, major bleeding, or grade ≥3 arrhythmia with prior BTKi, prolonged QTc interval, or need for strong CYP3A inhibitor or inducer or 
strong P-gp inhibitor.1 

#Patients with active CNS lymphoma or allogeneic HSCT or CAR T-cell therapy within 60 days were excluded.1

**Ibrutinib (67%), acalabrutinib (30%), and zanubrutinib (8%) in efficacy population.1

††The phase 1 primary outcome was to determine maximum tolerated dose and recommended phase 2 dose. All patients received at least one dose of Jaypirca.3

THE FIRST-AND-ONLY 
APPROVED REVERSIBLE* BTKi1

NOW APPROVED

BTKi=Bruton's tyrosine kinase inhibitor; CAR=chimeric antigen receptor; CI=confidence interval; CNS=central nervous system; CR=complete response; DoR=duration of response; 
HSCT=hematopoietic stem cell transplantation; IRC=independent review committee; LDi=longest transverse diameter; PR=partial response; ULN=upper limit of normal.

  
ORR

(95% CI: 41, 59) 

50%

PR
38%

CR
13%

The phase 1/2, open-label, single-arm BRUIN 
trial evaluated Jaypirca in 583 adult patients with 
hematologic malignancies, including patients with 
MCL who received Jaypirca 200 mg orally once daily 
until disease progression or unacceptable toxicity. The 
trial required patients with a platelet count ≥50 x 109/L, 
absolute neutrophil count ≥0.75 x 109/L, hepatic 
transaminases ≤2.5 times ULN. The safety (n=128)¶ and 
efficacy (n=120)# of Jaypirca were evaluated in patients 
with R/R MCL previously treated with a BTK inhibitor.** 
Patients received a median of 3 prior lines of therapy 
(range: 1-9) with 93% having ≥2 prior lines. The phase 
2 primary endpoint was overall response rate (ORR).†† 
Efficacy of Jaypirca was based on response as assessed 
by an IRC using 2014 Lugano Criteria.1,3

• 36 of 60 responders had not progressed or 
died prior to data cutoff (censored)1,2

• Median DoR was 8.3 months§ (95% CI: 5.7, NE) 
with a median follow-up of 7.3 months1||

*Noncovalent

Please see Important Safety Information and Brief Summary of Prescribing Information for Jaypirca on subsequent pages.
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65%
of responders (n=60) were 

still responding (95% CI: 50, 77) 
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Jaypirca delivered a robust response1

IN PATIENTS WITH R/R MCL PREVIOUSLY TREATED WITH A BTK INHIBITOR (n=120)1

Indication 
Jaypirca is a kinase inhibitor indicated for the treatment of adult patients with relapsed or refractory (R/R) mantle cell lymphoma (MCL) after at least two lines of systemic 
therapy, including a BTK inhibitor.

This indication is approved under accelerated approval based on response rate. Continued approval for this indication may be contingent upon verification and description of 

clinical benefit in a confirmatory trial.

Important Safety Information
Infections: Fatal and serious infections (including bacterial, viral, or fungal) and opportunistic infections have occurred in patients treated with Jaypirca. In the clinical trial, Grade 
≥3 infections occurred in 17% of 583 patients with hematologic malignancies, most commonly pneumonia (9%); fatal infections occurred in 4.1% of patients. Sepsis (4.5%) and 
febrile neutropenia (2.9%) occurred. Opportunistic infections after Jaypirca treatment included, but are not limited to, Pneumocystis jirovecii pneumonia and fungal infection. 
Consider prophylaxis, including vaccinations and antimicrobial prophylaxis, in patients at increased risk for infection, including opportunistic infections. Monitor patients for signs 
and symptoms, evaluate promptly, and treat appropriately. Based on severity, reduce dose, temporarily withhold, or permanently discontinue Jaypirca.

Hemorrhage: Fatal and serious hemorrhage has occurred with Jaypirca. Major hemorrhage (Grade ≥3 bleeding or any central nervous system bleeding) occurred in 2.4% of 583 patients 
with hematologic malignancies treated with Jaypirca, including gastrointestinal hemorrhage; fatal hemorrhage occurred in 0.2% of patients. Bleeding of any grade, excluding bruising 
and petechiae, occurred in 14% of patients. Major hemorrhage occurred in patients taking Jaypirca with (0.7%) and without (1.7%) antithrombotic agents. Consider risks/benefits of 
co-administering antithrombotic agents with Jaypirca. Monitor patients for signs of bleeding. Based on severity, reduce dose, temporarily withhold, or permanently discontinue Jaypirca. 
Consider benefit/risk of withholding Jaypirca 3-7 days pre- and post-surgery depending on type of surgery and bleeding risk. 

Cytopenias: Grade 3 or 4 cytopenias, including neutropenia (24%), anemia (11%), and thrombocytopenia (11%) have developed in patients with hematologic malignancies treated with 
Jaypirca. In a clinical trial, Grade 4 neutropenia (13%) and Grade 4 thrombocytopenia (5%) developed. Monitor complete blood counts regularly during treatment. Based on severity, reduce 
dose, temporarily withhold, or permanently discontinue Jaypirca.

Atrial Fibrillation and Atrial Flutter: Atrial fibrillation or atrial flutter were reported in 2.7% of patients, with Grade 3 or 4 atrial fibrillation or flutter reported in 1% of 583 patients with 
hematologic malignancies treated with Jaypirca. Patients with cardiac risk factors such as hypertension or previous arrhythmias may be at increased risk. Monitor for signs and symptoms of 
arrhythmias (e.g., palpitations, dizziness, syncope, dyspnea) and manage appropriately. Based on severity, reduce dose, temporarily withhold, or permanently discontinue Jaypirca.

Second Primary Malignancies: Second primary malignancies, including non-skin carcinomas, developed in 6% of 583 patients with hematologic malignancies treated with Jaypirca 
monotherapy. The most frequent malignancy was non-melanoma skin cancer (3.8%). Other second primary malignancies included solid tumors (including genitourinary and breast 
cancers) and melanoma. Advise patients to use sun protection and monitor for development of second primary malignancies.

Embryo-Fetal Toxicity: Based on animal findings, Jaypirca can cause fetal harm in pregnant women. Administration of pirtobrutinib to pregnant rats during organogenesis caused embryo-
fetal toxicity, including embryo-fetal mortality and malformations at maternal exposures (AUC) approximately 3-times the recommended 200 mg/day dose. Advise pregnant women of 
potential risk to a fetus and females of reproductive potential to use effective contraception during treatment and for one week after last dose.

Adverse Reactions (ARs) in Patients with Mantle Cell Lymphoma Who Received Jaypirca 
Serious ARs occurred in 38% of patients. Serious ARs occurring in ≥2% of patients were pneumonia (14%), COVID-19 (4.7%), musculoskeletal pain (3.9%), hemorrhage (2.3%), 
pleural effusion (2.3%), and sepsis (2.3%). Fatal ARs within 28 days of last dose of Jaypirca occurred in 7% of patients, most commonly due to infections (4.7%), including 
COVID-19 (3.1%).

Dose Modifications and  Discontinuations: ARs led to dosage reductions in 4.7%, treatment interruption in 32%, and permanent discontinuation of Jaypirca in 9% of patients. 
ARs resulting in dosage modification in >5% of patients included pneumonia and neutropenia. ARs resulting in permanent discontinuation of Jaypirca in >1% of patients included 
pneumonia.

ARs (all Grades %; Grade 3-4 %) in ≥10% of Patients: fatigue (29; 1.6), musculoskeletal pain (27; 3.9), diarrhea (19; -), edema (18; 0.8), dyspnea (17; 2.3), pneumonia (16; 14), 
bruising (16; -), peripheral neuropathy (14; 0.8), cough (14; -), rash (14; -), fever (13; -), constipation (13; -), arthritis/arthralgia (12; 0.8), hemorrhage (11; 3.1), abdominal pain (11; 
0.8), nausea (11; -), upper respiratory tract infections (10; 0.8), dizziness (10; -).

DoR Rate at 6 MonthsOverall Response Rate*†‡ BRUIN Study Design

Important Safety Information (cont'd) 
Select Laboratory Abnormalities (all grades %; Grade 3 or 4 %) that Worsened from Baseline in ≥10% of Patients: hemoglobin decreased (42; 9), platelet count decreased (39; 14), 
neutrophil count decreased (36; 16), lymphocyte count decreased (32; 15), creatinine increased (30; 1.6), calcium decreased (19; 1.6), AST increased (17; 1.6), potassium decreased (13; 
1.6), sodium decreased (13; -), lipase increased (12; 4.4), alkaline phosphatase increased (11; -), ALT increased (11; 1.6), potassium increased (11; 0.8). Grade 4 laboratory abnormalities in 
>5% of patients included neutrophils decreased (10), platelets decreased (7), lymphocytes decreased (6).  

All grade ARs with higher frequencies in the total BRUIN population of patients with hematologic malignancies (n=583) were decreased neutrophil count (41%), bruising (20%), diarrhea 
(20%).

Drug Interactions 
Strong CYP3A Inhibitors: Concomitant use with Jaypirca increased pirtobrutinib systemic exposure, which may increase risk of Jaypirca adverse reactions. Avoid use of strong CYP3A 
inhibitors during Jaypirca treatment. If concomitant use is unavoidable, reduce Jaypirca dosage according to the approved labeling.

Strong or Moderate CYP3A Inducers: Concomitant use with Jaypirca decreased pirtobrutinib systemic exposure, which may reduce Jaypirca efficacy. Avoid concomitant use of Jaypirca 
with strong or moderate CYP3A inducers. If concomitant use with moderate CYP3A inducers is unavoidable, increase Jaypirca dosage according to the approved labeling.

Sensitive CYP2C8, CYP2C19, CYP3A, P-gp, or BCRP Substrates: Concomitant use with Jaypirca increased their plasma concentrations, which may increase risk of adverse reactions 
related to these substrates for drugs that are sensitive to minimal concentration changes. Follow recommendations for these sensitive substrates in their approved labeling.

Use in Special Populations  
Pregnancy and Lactation: Inform pregnant women of potential for Jaypirca to cause fetal harm. Verify pregnancy 
status in females of reproductive potential prior to starting Jaypirca and advise use of effective contraception during 
treatment and for one week after last dose. Presence of pirtobrutinib in human milk and effects on the breastfed 
child or on milk production is unknown. Advise women not to breastfeed while taking Jaypirca and for one week 
after last dose.

Geriatric Use: In the pooled safety population of patients with hematologic malignancies, 392 (67%) were ≥65 
years of age. Patients aged ≥65 years experienced higher rates of Grade ≥3 ARs and serious ARs compared to 
patients <65 years of age. 

Renal Impairment: Severe renal impairment (eGFR 15-29 mL/min) increases pirtobrutinib exposure. Reduce 
Jaypirca dosage in patients with severe renal impairment according to the approved labeling. No dosage adjustment is 
recommended in patients with mild or moderate renal impairment.

PT HCP ISI MCL APP

Please see Important Safety Information on previous page and Brief Summary of 
Prescribing Information for Jaypirca on subsequent pages. 

References: 1. Jaypirca (pirtobrutinib). Prescribing Information. Lilly USA, LLC. 2. Mato AR, Shah NN, Jurczak W, et al. Pirtobrutinib in relapsed or 
refractory B-cell malignancies (BRUIN): a phase 1/2 study. Lancet. 2021;397(10277)(suppl app.):119-125. 3. Mato AR, Shah NN, Jurczak W, et al. 
Pirtobrutinib in relapsed or refractory B-cell malignancies (BRUIN): a phase 1/2 study. Lancet. 2021;397(10277):892-901. 

*PET-CT scans were utilized in response assessments (in 41% of patients), with the remainder being assessed by CT scans only.1

†ORR using CT scan-based assessments in all patients was 48% (95% CI: 38, 57) and CR rate was 13%.1

‡ORR, the primary endpoint, includes patients with a best response of CR or PR and was assessed by IRC using 2014 Lugano criteria.1

§Based on Kaplan-Meier estimation. 
||DoR was calculated for patients who achieved a response of PR or better and was defined as the time from first evidence of response to progression or death from any cause.2

¶Trial excluded patients with significant cardiovascular disease, major bleeding, or grade ≥3 arrhythmia with prior BTKi, prolonged QTc interval, or need for strong CYP3A inhibitor or inducer or 
strong P-gp inhibitor.1 

#Patients with active CNS lymphoma or allogeneic HSCT or CAR T-cell therapy within 60 days were excluded.1

**Ibrutinib (67%), acalabrutinib (30%), and zanubrutinib (8%) in efficacy population.1

††The phase 1 primary outcome was to determine maximum tolerated dose and recommended phase 2 dose. All patients received at least one dose of Jaypirca.3

THE FIRST-AND-ONLY 
APPROVED REVERSIBLE* BTKi1

NOW APPROVED

BTKi=Bruton's tyrosine kinase inhibitor; CAR=chimeric antigen receptor; CI=confidence interval; CNS=central nervous system; CR=complete response; DoR=duration of response; 
HSCT=hematopoietic stem cell transplantation; IRC=independent review committee; LDi=longest transverse diameter; PR=partial response; ULN=upper limit of normal.
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The phase 1/2, open-label, single-arm BRUIN 
trial evaluated Jaypirca in 583 adult patients with 
hematologic malignancies, including patients with 
MCL who received Jaypirca 200 mg orally once daily 
until disease progression or unacceptable toxicity. The 
trial required patients with a platelet count ≥50 x 109/L, 
absolute neutrophil count ≥0.75 x 109/L, hepatic 
transaminases ≤2.5 times ULN. The safety (n=128)¶ and 
efficacy (n=120)# of Jaypirca were evaluated in patients 
with R/R MCL previously treated with a BTK inhibitor.** 
Patients received a median of 3 prior lines of therapy 
(range: 1-9) with 93% having ≥2 prior lines. The phase 
2 primary endpoint was overall response rate (ORR).†† 
Efficacy of Jaypirca was based on response as assessed 
by an IRC using 2014 Lugano Criteria.1,3

• 36 of 60 responders had not progressed or 
died prior to data cutoff (censored)1,2

• Median DoR was 8.3 months§ (95% CI: 5.7, NE) 
with a median follow-up of 7.3 months1||

*Noncovalent

Please see Important Safety Information and Brief Summary of Prescribing Information for Jaypirca on subsequent pages.
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JaypircaTM (pirtobrutinib) tablets, for oral use 
Initial U.S. Approval: 2023
Brief Summary: Consult the package insert for complete prescribing information.

INDICATIONS AND USAGE 
Jaypirca is a kinase inhibitor indicated for the treatment of adult patients with relapsed or refractory 
mantle cell lymphoma (MCL) after at least two lines of systemic therapy, including a BTK inhibitor. 

This indication is approved under accelerated approval based on response rate. Continued approval 
for this indication may be contingent upon verification and description of clinical benefit in a 
confirmatory trial.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS
Infections: Fatal and serious infections (including bacterial, viral, or fungal infections) and 
opportunistic infections have occurred in patients treated with Jaypirca. In the clinical trial, Grade 3 
or higher infections occurred in 17% of 583 patients, most commonly pneumonia (9%), with fatal 
infections occurring in 4.1% of patients. Sepsis occurred in 4.5% of patients and febrile neutropenia 
in 2.9%. Opportunistic infections after treatment with Jaypirca have included, but are not limited to, 
Pneumocystis jirovecii pneumonia and fungal infection. 

Consider prophylaxis, including vaccinations and antimicrobial prophylaxis, in patients who are 
at increased risk for infections, including opportunistic infections. Monitor patients for signs and 
symptoms of infection, evaluate promptly, and treat appropriately. Based on severity, reduce dose, 
temporarily withhold, or permanently discontinue Jaypirca [see Dosage and Administration].
Hemorrhage: Fatal and serious hemorrhage has occurred with Jaypirca. Major hemorrhage (defined as 
Grade 3 or higher bleeding or any central nervous system bleeding) occurred in 2.4% of 583 patients 
treated with Jaypirca, including gastrointestinal hemorrhage; fatal hemorrhage occurred in 0.2% of 
patients. Bleeding of any grade, excluding bruising and petechiae, occurred in 14% of patients. 

Major hemorrhage occurred in 1.7% of patients taking Jaypirca without antithrombotic agents and 
0.7% of patients taking Jaypirca with antithrombotic agents. Consider the risks and benefits of 
antithrombotic agents when co-administered with Jaypirca. Monitor patients for signs of bleeding. 
Based on severity of bleeding, reduce dose, temporarily withhold, or permanently discontinue Jaypirca 
[see Dosage and Administration].
Consider the benefit-risk of withholding Jaypirca for 3 to 7 days pre- and post-surgery depending 
upon the type of surgery and risk of bleeding.

Cytopenias: Grade 3 or 4 cytopenias, including neutropenia (24%), anemia (11%), and 
thrombocytopenia (11%) have developed in patients treated with Jaypirca. In the clinical trial, Grade 4 
neutropenia developed in 13% of patients and Grade 4 thrombocytopenia developed in 5% of patients. 

Monitor complete blood counts regularly during treatment. Based on severity, reduce dose, temporarily 
withhold, or permanently discontinue Jaypirca [see Dosage and Administration].
Atrial Fibrillation and Atrial Flutter: Atrial fibrillation and atrial flutter were reported in recipients 
of Jaypirca. Atrial fibrillation or flutter were reported in 2.7% of patients, with Grade 3 or 4 atrial 
fibrillation or flutter reported in 1.0% of 583 patients in the clinical trial. Patients with cardiac risk 
factors, such as hypertension or previous arrhythmias may be at increased risk. 

Monitor for signs and symptoms of arrhythmias (e.g., palpitations, dizziness, syncope, dyspnea) 
and manage appropriately. Based on severity, reduce dose, temporarily withhold, or permanently 
discontinue Jaypirca [see Dosage and Administration].
Second Primary Malignancies: Second primary malignancies, including non-skin carcinomas, 
developed in 6% of 583 patients treated with Jaypirca monotherapy. The most frequent malignancy 
was non-melanoma skin cancer, reported in 3.8% of 583 patients. Other second primary malignancies 
included solid tumors (including genitourinary and breast cancers) and melanoma. Advise patients to 
use sun protection and monitor patients for the development of second primary malignancies.

Embryo-Fetal Toxicity: Based on findings in animals, Jaypirca can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, administration of pirtobrutinib to 
pregnant rats during the period of organogenesis caused embryo-fetal toxicity including embryo-fetal 
mortality and malformations at maternal exposures (AUC) approximately 3-times the recommended 
dose of 200 mg once daily. Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential to use effective contraception during treatment with Jaypirca and for one week 
after the last dose [see use in Specific Populations].

ADVERSE REACTIONS
The following clinically significant adverse reactions are described in the Warnings and Precautions 
section of labeling:
Infections, Hemorrhage, Cytopenias, Atrial Fibrillation and Atrial Flutter, and Second Primary Malignancies

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 compared to rates in the clinical trials of another drug and may 
not reflect the rates observed in the general patient population.

The data in the WARNINGS AND PRECAUTIONS reflect exposure to Jaypirca as a single-agent, 
administered at 200 mg once daily in 583 patients with hematologic malignancies in the BRUIN study. 
Among these 583 patients, the median duration of exposure was 7.5 months, 56% were exposed for 
at least 6 months and 29% were exposed for at least one year.  

In this pooled safety population, the most common (≥ 20%) adverse reactions, including laboratory 
abnormalities, were decreased neutrophil count (41%), decreased hemoglobin (37%), decreased 
platelet count (27%), fatigue (27%), musculoskeletal pain (26%), decreased lymphocyte count (24%), 
bruising (20%), and diarrhea (20%).

Mantle Cell Lymphoma

BRUIN: The safety of Jaypirca was evaluated in the BRUIN trial in patients with MCL who received 
a prior BTK inhibitor. The trial required a platelet count ≥ 50 x 109/L, absolute neutrophil count  
≥ 0.75 x 109/L, hepatic transaminases ≤ 2.5 times upper limit of normal (ULN), and an ECOG 

performance status of 0 to 2. The trial excluded patients with active central nervous system (CNS) 
involvement by lymphoma, significant cardiovascular disease, major bleeding or grade ≥ 3 arrhythmia 
with a prior BTK inhibitor, prolonged QTc interval, or need for a strong CYP3A inhibitor or inducer or 
strong P-gp inhibitor.

Patients received Jaypirca 200 mg orally once daily until disease progression or unacceptable toxicity 
(n = 128); 36% were exposed for 6 months or longer and 10% were exposed for at least one year. 
The median number of prior therapies was 3 (range: 1-9). The median age was 71 years (range: 
46 to 88 years) and 80% of patients were male.

Serious adverse reactions occurred in 38% of patients who received Jaypirca. Serious adverse 
reactions that occurred in ≥ 2% of patients were pneumonia (14%), COVID-19 (4.7%), musculoskeletal 
pain (3.9%), hemorrhage (2.3%), pleural effusion (2.3%), and sepsis (2.3%). Fatal adverse reactions 
within 28 days of the last dose of Jaypirca occurred in 7% of patients, most commonly due to 
infections (4.7%) including COVID-19 (3.1% of all patients). 

Adverse reactions led to dosage reductions in 4.7%, treatment interruption in 32%, and permanent 
discontinuation of Jaypirca in 9%. Adverse reactions that resulted in dosage modification in > 5% of 
patients included pneumonia and neutropenia. Adverse reactions which resulted in permanent 
discontinuation of Jaypirca in > 1% of patients included pneumonia.

The most common adverse reactions (≥ 15%), excluding laboratory terms, were fatigue, 
musculoskeletal pain, diarrhea, edema, dyspnea, pneumonia, and bruising.

Table 2 summarizes select adverse reactions in BRUIN.

Table 2: Adverse Reactions (≥ 10%) in Patients with MCL Who Received Jaypirca

Jaypirca
200 mg once daily

N=128
Adverse Reactionsa All Grades (%) Grade 3-4 (%)
General Disorders
Fatigue 29 1.6

Edema 18 0.8

Fever 13 -

Musculoskeletal and Connective Tissue Disorders
Musculoskeletal pain 27 3.9

Arthritis or arthralgia 12 0.8

Gastrointestinal Disorders
Diarrhea 19 -

Constipation 13 -

Abdominal pain 11 0.8

Nausea 11 -

Respiratory, thoracic, and mediastinal disorders
Dyspnea 17 2.3

Cough 14 -

Injury
Bruising 16 -

Infections
Pneumonia 16b 14

Upper respiratory tract infections 10 0.8

Nervous system disorders
Peripheral neuropathy 14 0.8

Dizziness 10 -

Skin and subcutaneous disorders
Rash 14 -

Vascular disorders
Hemorrhage 11c 3.1
aEach term listed includes other related terms
bincludes 1 fatality from COVID-19 pneumonia
cincludes 1 fatality from hemorrhage

Clinically relevant adverse reactions in < 10% include vision changes, memory changes, headache, 
urinary tract infection, herpesvirus infection, and tumor lysis syndrome.

Table 3 summarizes laboratory abnormalities in BRUIN.

Table 3: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients with 
MCL Who Received Jaypirca

Laboratory Abnormality Jaypircaa

200 mg once daily
All Grades (%) Grade 3 or 4 (%)

Hematology
Hemoglobin decreased 42 9

Platelet count decreased 39 14

Neutrophil count decreased 36 16

Lymphocyte count decreased 32 15
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Laboratory Abnormality Jaypircaa

200 mg once daily
All Grades (%) Grade 3 or 4 (%)

Chemistry
Creatinine increased 30 1.6

Calcium decreased 19 1.6

AST increased 17 1.6

Potassium decreased 13 1.6

Sodium decreased 13 -

Lipase increased 12 4.4

Alkaline phosphatase increased 11 -

ALT increased 11 1.6

Potassium increased 11 0.8
a  The denominator used to calculate the rate varied from 90 to 127 based on the number of patients 
with a baseline value and at least one post-treatment value.

Grade 4 laboratory abnormalities in > 5% of patients included neutrophils decreased (10%), platelets 
decreased (7%), and lymphocytes decreased (6%). 

Lymphocytosis: Upon initiation of Jaypirca, a temporary increase in lymphocyte counts (defined as 
absolute lymphocyte count increased ≥ 50% from baseline and a post-baseline value ≥ 5,000/µL) 
occurred in 34% of MCL patients in BRUIN. The median time to onset of lymphocytosis was 1.1 weeks, 
with 75% of cases occurring within 2.1 weeks, and the median duration was 11 weeks.

DRUG INTERACTIONS
Effect of Other Drugs on Jaypirca
Strong CYP3A Inhibitors: Pirtobrutinib is a CYP3A substrate. Concomitant use of Jaypirca with a strong 
CYP3A inhibitor increased pirtobrutinib systemic exposure, which may increase the risk of Jaypirca 
adverse reactions. Avoid concomitant use of strong CYP3A inhibitors during treatment with Jaypirca. If 
concomitant use of strong CYP3A inhibitors is unavoidable, reduce the Jaypirca dosage [see Dosage 
and Administration].
Strong or Moderate CYP3A Inducers: Concomitant use of Jaypirca with a strong or moderate CYP3A 
inducer decreased pirtobrutinib systemic exposure, which may reduce Jaypirca efficacy. Avoid 
concomitant use of Jaypirca with strong or moderate CYP3A inducers. If concomitant use of moderate 
CYP3A inducers is unavoidable, increase the Jaypirca dosage [see Dosage and Administration].
Effect of Jaypirca on Other Drugs
Sensitive CYP2C8, CYP2C19, CYP3A, P-gp, or BCRP Substrates: Jaypirca is a P-gp inhibitor, a 
moderate CYP2C8 and BCRP inhibitor, and a weak CYP2C19 and CYP3A inhibitor. Concomitant use of 
Jaypirca with sensitive P-gp, CYP2C8, BCRP, CYP2C19, or CYP3A substrates increased their plasma 
concentrations, which may increase the risk of adverse reactions related to these substrates for drugs 
which are sensitive to minimal concentration changes. Follow recommendations for sensitive CYP2C8, 
CYP2C19, CYP3A, P-gp, or BCRP substrates provided in their approved product labeling.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies, Jaypirca can cause fetal harm when administered to a 
pregnant woman. There are no available data on Jaypirca use in pregnant women to evaluate for a 
drug-associated risk. In an animal reproduction study, administration of pirtobrutinib to pregnant rats 
during organogenesis resulted in adverse developmental outcomes, including structural abnormalities, 
altered fetal growth, and embryo-fetal mortality, at maternal exposures approximately 3-times those 
in patients at the recommended daily dose of 200 mg (see Data). Advise pregnant women of the 
potential risk to a fetus. 

The background risk in the U.S. general population of major birth defects is 2% to 4% and of 
miscarriage is 15% to 20% of clinically recognized pregnancies. 

Data
Animal Data: In an embryo-fetal development study in rats, pregnant animals were administered 
oral doses of pirtobrutinib at up to 500 mg/kg twice daily during the period of organogenesis. 
Doses ≥ 375 mg/kg twice daily caused decreased fetal body weights and increased incidence of 
malformations and variations in the urinary tract (including absent or abnormal ureters and kidneys), 
reproductive tract (malpositioned ovaries and misshapen uterus), and bone (misshapen sternebrae). At 
500 mg/kg twice daily, total resorption was observed. At 375 mg/kg twice daily in rats, the maternal 
systemic exposures (AUC) were approximately 3 times the human exposure at 200 mg once daily.

Lactation
Risk Summary
There are no data on the presence of pirtobrutinib in human milk or the effects on the breastfed child 
or milk production. Because of the potential for serious adverse reactions in the breastfed child, advise 
women not to breastfeed during treatment with Jaypirca and for one week after the last dose.

Females and Males of Reproductive Potential: Based on findings from animal studies, Jaypirca can 
cause fetal harm when administered to a pregnant woman [see Use in Specific Populations].
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating Jaypirca. 

Contraception
Females: Advise females of reproductive potential to use effective contraception during treatment with 
Jaypirca and for one week after the last dose.

Pediatric Use: Safety and effectiveness of Jaypirca have not been established in pediatric patients.

Geriatric Use: Of the patients with MCL who received the 200 mg dose of Jaypirca in BRUIN, 
93 (78%) were 65 years of age and older and 39 (33%) were 75 years and older. Clinical studies of 
Jaypirca did not include sufficient numbers of patients with MCL who were less than 65 years of age 
to determine whether older patients respond differently from younger adult patients.

In the pooled safety population in patients with hematologic malignancies, 392 (67%) were 65 years 
of age and older, while 153 (26%) were 75 years of age and older. Patients aged 65 years and older 
experienced higher rates of Grade 3 and higher adverse reactions and serious adverse reactions 
compared to patients who were less than 65 years of age.

Renal Impairment: Severe renal impairment (eGFR 15-29 mL/min) increases pirtobrutinib exposure. 
Reduce the Jaypirca dosage in patients with severe renal impairment [see Dosage and Administration]. 
No dosage adjustment of Jaypirca is recommended in patients with mild (60-89 mL/min) or moderate 
(30-59 mL/min) renal impairment.

Hepatic Impairment: No dosage adjustment of Jaypirca is recommended in patients with mild hepatic 
impairment (total bilirubin ≤ upper limit of normal (ULN) and aspartate aminotransferase (AST) > ULN 
or total bilirubin > 1 to 1.5 × ULN and any AST), moderate hepatic impairment (total bilirubin 
> 1.5 to 3 × ULN and any AST), or severe hepatic impairment (total bilirubin > 3 × ULN and any AST).

DOSAGE AND ADMINISTRATION
Recommended Dosage: The recommended dosage of Jaypirca is 200 mg orally once daily until 
disease progression or unacceptable toxicity. Advise patients of the following:
•  Swallow tablets whole with water. Do not cut, crush, or chew tablets.
•  Take Jaypirca at the same time each day. Jaypirca may be taken with or without food.
•  If a dose of Jaypirca is missed by more than 12 hours, do not make up the dose and take the 

next dose as scheduled.

Dosage Modifications for Adverse Reactions: Recommended dosage modifications of Jaypirca for 
adverse reactions are presented in Table 1 [see Warnings and Precautions].
Table 1: Recommended Dosage Modification of Jaypirca for Adverse Reactions

Adverse Reaction Occurrences Requiring
Dose Modification

Modification
(Starting Dosage: 200 mg once daily)

•  Grade 3 or greater 
non-hematologic toxicity a

•  Absolute neutrophil count 
< 1 to 0.5 x 109/L with 
fever and/or infection

•  Absolute neutrophil count 
< 0.5 x 109/L lasting 7 or 
more days 

•  Platelet count 
< 50 to 25 x 109/L with 
bleeding

•  Platelet count < 25 x 109/L

First occurrence Interrupt Jaypirca until recovery to 
Grade 1 or baseline; restart at original 
dosage (200 mg once daily).a

Second occurrence Interrupt Jaypirca until recovery to 
Grade 1 or baseline; restart at 100 mg 
once daily.

Third occurrence Interrupt Jaypirca until recovery to 
Grade 1 or baseline; restart at 50 mg 
once daily.

Fourth occurrence Discontinue Jaypirca.

Dose modification is not recommended for asymptomatic lymphocytosis. Asymptomatic lipase 
increase may not necessarily warrant dose modification. 
a  Evaluate the benefit-risk before resuming treatment at the same dose for a Grade 4 non-
hematological toxicity. 

Dosage Modifications for Patients with Severe Renal Impairment: For patients with severe renal 
impairment (eGFR 15-29 mL/min), reduce the Jaypirca dose to 100 mg once daily if the current 
dose is 200 mg once daily otherwise reduce the dose by 50 mg. If the current dosage is 50 mg once 
daily, discontinue Jaypirca [see Use in Specific Populations]. No dosage adjustment of Jaypirca is 
recommended in patients with mild to moderate renal impairment (eGFR 30-89 mL/min).

Dosage Modifications for Concomitant Use with Strong CYP3A Inhibitors: Avoid concomitant use 
of strong CYP3A inhibitors with Jaypirca [see Drug Interactions]. If concomitant use of a strong CYP3A 
inhibitor is unavoidable, reduce the Jaypirca dose by 50 mg. If the current dosage is 50 mg once daily, 
interrupt Jaypirca treatment for the duration of strong CYP3A inhibitor use. After discontinuation of a 
strong CYP3A inhibitor for 5 half-lives, resume the Jaypirca dose that was taken prior to initiating the 
strong CYP3A inhibitor.

Dosage Modifications for Concomitant Use with CYP3A Inducers: Avoid concomitant use of strong 
or moderate CYP3A inducers with Jaypirca [see Drug Interactions]. If concomitant use with moderate 
CYP3A inducers is unavoidable and the current dosage of Jaypirca is 200 mg once daily, increase the 
dose to 300 mg. If the current dosage is 50 mg or 100 mg once daily, increase the dose by 50 mg.

PATIENT COUNSELING INFORMATION: Advise the patient to read the FDA-approved patient labeling 
(Patient Information).

Additional information can be found at www.jaypirca.com
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Table 3: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients with 
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JaypircaTM (pirtobrutinib) tablets, for oral use 
Initial U.S. Approval: 2023
Brief Summary: Consult the package insert for complete prescribing information.

INDICATIONS AND USAGE 
Jaypirca is a kinase inhibitor indicated for the treatment of adult patients with relapsed or refractory 
mantle cell lymphoma (MCL) after at least two lines of systemic therapy, including a BTK inhibitor. 

This indication is approved under accelerated approval based on response rate. Continued approval 
for this indication may be contingent upon verification and description of clinical benefit in a 
confirmatory trial.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS
Infections: Fatal and serious infections (including bacterial, viral, or fungal infections) and 
opportunistic infections have occurred in patients treated with Jaypirca. In the clinical trial, Grade 3 
or higher infections occurred in 17% of 583 patients, most commonly pneumonia (9%), with fatal 
infections occurring in 4.1% of patients. Sepsis occurred in 4.5% of patients and febrile neutropenia 
in 2.9%. Opportunistic infections after treatment with Jaypirca have included, but are not limited to, 
Pneumocystis jirovecii pneumonia and fungal infection. 

Consider prophylaxis, including vaccinations and antimicrobial prophylaxis, in patients who are 
at increased risk for infections, including opportunistic infections. Monitor patients for signs and 
symptoms of infection, evaluate promptly, and treat appropriately. Based on severity, reduce dose, 
temporarily withhold, or permanently discontinue Jaypirca [see Dosage and Administration].
Hemorrhage: Fatal and serious hemorrhage has occurred with Jaypirca. Major hemorrhage (defined as 
Grade 3 or higher bleeding or any central nervous system bleeding) occurred in 2.4% of 583 patients 
treated with Jaypirca, including gastrointestinal hemorrhage; fatal hemorrhage occurred in 0.2% of 
patients. Bleeding of any grade, excluding bruising and petechiae, occurred in 14% of patients. 

Major hemorrhage occurred in 1.7% of patients taking Jaypirca without antithrombotic agents and 
0.7% of patients taking Jaypirca with antithrombotic agents. Consider the risks and benefits of 
antithrombotic agents when co-administered with Jaypirca. Monitor patients for signs of bleeding. 
Based on severity of bleeding, reduce dose, temporarily withhold, or permanently discontinue Jaypirca 
[see Dosage and Administration].
Consider the benefit-risk of withholding Jaypirca for 3 to 7 days pre- and post-surgery depending 
upon the type of surgery and risk of bleeding.

Cytopenias: Grade 3 or 4 cytopenias, including neutropenia (24%), anemia (11%), and 
thrombocytopenia (11%) have developed in patients treated with Jaypirca. In the clinical trial, Grade 4 
neutropenia developed in 13% of patients and Grade 4 thrombocytopenia developed in 5% of patients. 

Monitor complete blood counts regularly during treatment. Based on severity, reduce dose, temporarily 
withhold, or permanently discontinue Jaypirca [see Dosage and Administration].
Atrial Fibrillation and Atrial Flutter: Atrial fibrillation and atrial flutter were reported in recipients 
of Jaypirca. Atrial fibrillation or flutter were reported in 2.7% of patients, with Grade 3 or 4 atrial 
fibrillation or flutter reported in 1.0% of 583 patients in the clinical trial. Patients with cardiac risk 
factors, such as hypertension or previous arrhythmias may be at increased risk. 

Monitor for signs and symptoms of arrhythmias (e.g., palpitations, dizziness, syncope, dyspnea) 
and manage appropriately. Based on severity, reduce dose, temporarily withhold, or permanently 
discontinue Jaypirca [see Dosage and Administration].
Second Primary Malignancies: Second primary malignancies, including non-skin carcinomas, 
developed in 6% of 583 patients treated with Jaypirca monotherapy. The most frequent malignancy 
was non-melanoma skin cancer, reported in 3.8% of 583 patients. Other second primary malignancies 
included solid tumors (including genitourinary and breast cancers) and melanoma. Advise patients to 
use sun protection and monitor patients for the development of second primary malignancies.

Embryo-Fetal Toxicity: Based on findings in animals, Jaypirca can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, administration of pirtobrutinib to 
pregnant rats during the period of organogenesis caused embryo-fetal toxicity including embryo-fetal 
mortality and malformations at maternal exposures (AUC) approximately 3-times the recommended 
dose of 200 mg once daily. Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential to use effective contraception during treatment with Jaypirca and for one week 
after the last dose [see use in Specific Populations].

ADVERSE REACTIONS
The following clinically significant adverse reactions are described in the Warnings and Precautions 
section of labeling:
Infections, Hemorrhage, Cytopenias, Atrial Fibrillation and Atrial Flutter, and Second Primary Malignancies

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 compared to rates in the clinical trials of another drug and may 
not reflect the rates observed in the general patient population.

The data in the WARNINGS AND PRECAUTIONS reflect exposure to Jaypirca as a single-agent, 
administered at 200 mg once daily in 583 patients with hematologic malignancies in the BRUIN study. 
Among these 583 patients, the median duration of exposure was 7.5 months, 56% were exposed for 
at least 6 months and 29% were exposed for at least one year.  

In this pooled safety population, the most common (≥ 20%) adverse reactions, including laboratory 
abnormalities, were decreased neutrophil count (41%), decreased hemoglobin (37%), decreased 
platelet count (27%), fatigue (27%), musculoskeletal pain (26%), decreased lymphocyte count (24%), 
bruising (20%), and diarrhea (20%).

Mantle Cell Lymphoma

BRUIN: The safety of Jaypirca was evaluated in the BRUIN trial in patients with MCL who received 
a prior BTK inhibitor. The trial required a platelet count ≥ 50 x 109/L, absolute neutrophil count  
≥ 0.75 x 109/L, hepatic transaminases ≤ 2.5 times upper limit of normal (ULN), and an ECOG 

performance status of 0 to 2. The trial excluded patients with active central nervous system (CNS) 
involvement by lymphoma, significant cardiovascular disease, major bleeding or grade ≥ 3 arrhythmia 
with a prior BTK inhibitor, prolonged QTc interval, or need for a strong CYP3A inhibitor or inducer or 
strong P-gp inhibitor.

Patients received Jaypirca 200 mg orally once daily until disease progression or unacceptable toxicity 
(n = 128); 36% were exposed for 6 months or longer and 10% were exposed for at least one year. 
The median number of prior therapies was 3 (range: 1-9). The median age was 71 years (range: 
46 to 88 years) and 80% of patients were male.

Serious adverse reactions occurred in 38% of patients who received Jaypirca. Serious adverse 
reactions that occurred in ≥ 2% of patients were pneumonia (14%), COVID-19 (4.7%), musculoskeletal 
pain (3.9%), hemorrhage (2.3%), pleural effusion (2.3%), and sepsis (2.3%). Fatal adverse reactions 
within 28 days of the last dose of Jaypirca occurred in 7% of patients, most commonly due to 
infections (4.7%) including COVID-19 (3.1% of all patients). 

Adverse reactions led to dosage reductions in 4.7%, treatment interruption in 32%, and permanent 
discontinuation of Jaypirca in 9%. Adverse reactions that resulted in dosage modification in > 5% of 
patients included pneumonia and neutropenia. Adverse reactions which resulted in permanent 
discontinuation of Jaypirca in > 1% of patients included pneumonia.

The most common adverse reactions (≥ 15%), excluding laboratory terms, were fatigue, 
musculoskeletal pain, diarrhea, edema, dyspnea, pneumonia, and bruising.

Table 2 summarizes select adverse reactions in BRUIN.

Table 2: Adverse Reactions (≥ 10%) in Patients with MCL Who Received Jaypirca

Jaypirca
200 mg once daily

N=128
Adverse Reactionsa All Grades (%) Grade 3-4 (%)
General Disorders
Fatigue 29 1.6

Edema 18 0.8

Fever 13 -

Musculoskeletal and Connective Tissue Disorders
Musculoskeletal pain 27 3.9

Arthritis or arthralgia 12 0.8

Gastrointestinal Disorders
Diarrhea 19 -

Constipation 13 -

Abdominal pain 11 0.8

Nausea 11 -

Respiratory, thoracic, and mediastinal disorders
Dyspnea 17 2.3

Cough 14 -

Injury
Bruising 16 -

Infections
Pneumonia 16b 14

Upper respiratory tract infections 10 0.8

Nervous system disorders
Peripheral neuropathy 14 0.8

Dizziness 10 -

Skin and subcutaneous disorders
Rash 14 -

Vascular disorders
Hemorrhage 11c 3.1
aEach term listed includes other related terms
bincludes 1 fatality from COVID-19 pneumonia
cincludes 1 fatality from hemorrhage

Clinically relevant adverse reactions in < 10% include vision changes, memory changes, headache, 
urinary tract infection, herpesvirus infection, and tumor lysis syndrome.

Table 3 summarizes laboratory abnormalities in BRUIN.

Table 3: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients with 
MCL Who Received Jaypirca

Laboratory Abnormality Jaypircaa

200 mg once daily
All Grades (%) Grade 3 or 4 (%)

Hematology
Hemoglobin decreased 42 9

Platelet count decreased 39 14

Neutrophil count decreased 36 16

Lymphocyte count decreased 32 15
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Laboratory Abnormality Jaypircaa

200 mg once daily
All Grades (%) Grade 3 or 4 (%)

Chemistry
Creatinine increased 30 1.6

Calcium decreased 19 1.6

AST increased 17 1.6

Potassium decreased 13 1.6

Sodium decreased 13 -

Lipase increased 12 4.4

Alkaline phosphatase increased 11 -

ALT increased 11 1.6

Potassium increased 11 0.8
a  The denominator used to calculate the rate varied from 90 to 127 based on the number of patients 
with a baseline value and at least one post-treatment value.

Grade 4 laboratory abnormalities in > 5% of patients included neutrophils decreased (10%), platelets 
decreased (7%), and lymphocytes decreased (6%). 

Lymphocytosis: Upon initiation of Jaypirca, a temporary increase in lymphocyte counts (defined as 
absolute lymphocyte count increased ≥ 50% from baseline and a post-baseline value ≥ 5,000/µL) 
occurred in 34% of MCL patients in BRUIN. The median time to onset of lymphocytosis was 1.1 weeks, 
with 75% of cases occurring within 2.1 weeks, and the median duration was 11 weeks.

DRUG INTERACTIONS
Effect of Other Drugs on Jaypirca
Strong CYP3A Inhibitors: Pirtobrutinib is a CYP3A substrate. Concomitant use of Jaypirca with a strong 
CYP3A inhibitor increased pirtobrutinib systemic exposure, which may increase the risk of Jaypirca 
adverse reactions. Avoid concomitant use of strong CYP3A inhibitors during treatment with Jaypirca. If 
concomitant use of strong CYP3A inhibitors is unavoidable, reduce the Jaypirca dosage [see Dosage 
and Administration].
Strong or Moderate CYP3A Inducers: Concomitant use of Jaypirca with a strong or moderate CYP3A 
inducer decreased pirtobrutinib systemic exposure, which may reduce Jaypirca efficacy. Avoid 
concomitant use of Jaypirca with strong or moderate CYP3A inducers. If concomitant use of moderate 
CYP3A inducers is unavoidable, increase the Jaypirca dosage [see Dosage and Administration].
Effect of Jaypirca on Other Drugs
Sensitive CYP2C8, CYP2C19, CYP3A, P-gp, or BCRP Substrates: Jaypirca is a P-gp inhibitor, a 
moderate CYP2C8 and BCRP inhibitor, and a weak CYP2C19 and CYP3A inhibitor. Concomitant use of 
Jaypirca with sensitive P-gp, CYP2C8, BCRP, CYP2C19, or CYP3A substrates increased their plasma 
concentrations, which may increase the risk of adverse reactions related to these substrates for drugs 
which are sensitive to minimal concentration changes. Follow recommendations for sensitive CYP2C8, 
CYP2C19, CYP3A, P-gp, or BCRP substrates provided in their approved product labeling.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies, Jaypirca can cause fetal harm when administered to a 
pregnant woman. There are no available data on Jaypirca use in pregnant women to evaluate for a 
drug-associated risk. In an animal reproduction study, administration of pirtobrutinib to pregnant rats 
during organogenesis resulted in adverse developmental outcomes, including structural abnormalities, 
altered fetal growth, and embryo-fetal mortality, at maternal exposures approximately 3-times those 
in patients at the recommended daily dose of 200 mg (see Data). Advise pregnant women of the 
potential risk to a fetus. 

The background risk in the U.S. general population of major birth defects is 2% to 4% and of 
miscarriage is 15% to 20% of clinically recognized pregnancies. 

Data
Animal Data: In an embryo-fetal development study in rats, pregnant animals were administered 
oral doses of pirtobrutinib at up to 500 mg/kg twice daily during the period of organogenesis. 
Doses ≥ 375 mg/kg twice daily caused decreased fetal body weights and increased incidence of 
malformations and variations in the urinary tract (including absent or abnormal ureters and kidneys), 
reproductive tract (malpositioned ovaries and misshapen uterus), and bone (misshapen sternebrae). At 
500 mg/kg twice daily, total resorption was observed. At 375 mg/kg twice daily in rats, the maternal 
systemic exposures (AUC) were approximately 3 times the human exposure at 200 mg once daily.

Lactation
Risk Summary
There are no data on the presence of pirtobrutinib in human milk or the effects on the breastfed child 
or milk production. Because of the potential for serious adverse reactions in the breastfed child, advise 
women not to breastfeed during treatment with Jaypirca and for one week after the last dose.

Females and Males of Reproductive Potential: Based on findings from animal studies, Jaypirca can 
cause fetal harm when administered to a pregnant woman [see Use in Specific Populations].
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating Jaypirca. 

Contraception
Females: Advise females of reproductive potential to use effective contraception during treatment with 
Jaypirca and for one week after the last dose.

Pediatric Use: Safety and effectiveness of Jaypirca have not been established in pediatric patients.

Geriatric Use: Of the patients with MCL who received the 200 mg dose of Jaypirca in BRUIN, 
93 (78%) were 65 years of age and older and 39 (33%) were 75 years and older. Clinical studies of 
Jaypirca did not include sufficient numbers of patients with MCL who were less than 65 years of age 
to determine whether older patients respond differently from younger adult patients.

In the pooled safety population in patients with hematologic malignancies, 392 (67%) were 65 years 
of age and older, while 153 (26%) were 75 years of age and older. Patients aged 65 years and older 
experienced higher rates of Grade 3 and higher adverse reactions and serious adverse reactions 
compared to patients who were less than 65 years of age.

Renal Impairment: Severe renal impairment (eGFR 15-29 mL/min) increases pirtobrutinib exposure. 
Reduce the Jaypirca dosage in patients with severe renal impairment [see Dosage and Administration]. 
No dosage adjustment of Jaypirca is recommended in patients with mild (60-89 mL/min) or moderate 
(30-59 mL/min) renal impairment.

Hepatic Impairment: No dosage adjustment of Jaypirca is recommended in patients with mild hepatic 
impairment (total bilirubin ≤ upper limit of normal (ULN) and aspartate aminotransferase (AST) > ULN 
or total bilirubin > 1 to 1.5 × ULN and any AST), moderate hepatic impairment (total bilirubin 
> 1.5 to 3 × ULN and any AST), or severe hepatic impairment (total bilirubin > 3 × ULN and any AST).

DOSAGE AND ADMINISTRATION
Recommended Dosage: The recommended dosage of Jaypirca is 200 mg orally once daily until 
disease progression or unacceptable toxicity. Advise patients of the following:
•  Swallow tablets whole with water. Do not cut, crush, or chew tablets.
•  Take Jaypirca at the same time each day. Jaypirca may be taken with or without food.
•  If a dose of Jaypirca is missed by more than 12 hours, do not make up the dose and take the 

next dose as scheduled.

Dosage Modifications for Adverse Reactions: Recommended dosage modifications of Jaypirca for 
adverse reactions are presented in Table 1 [see Warnings and Precautions].
Table 1: Recommended Dosage Modification of Jaypirca for Adverse Reactions

Adverse Reaction Occurrences Requiring
Dose Modification

Modification
(Starting Dosage: 200 mg once daily)

•  Grade 3 or greater 
non-hematologic toxicity a

•  Absolute neutrophil count 
< 1 to 0.5 x 109/L with 
fever and/or infection

•  Absolute neutrophil count 
< 0.5 x 109/L lasting 7 or 
more days 

•  Platelet count 
< 50 to 25 x 109/L with 
bleeding

•  Platelet count < 25 x 109/L

First occurrence Interrupt Jaypirca until recovery to 
Grade 1 or baseline; restart at original 
dosage (200 mg once daily).a

Second occurrence Interrupt Jaypirca until recovery to 
Grade 1 or baseline; restart at 100 mg 
once daily.

Third occurrence Interrupt Jaypirca until recovery to 
Grade 1 or baseline; restart at 50 mg 
once daily.

Fourth occurrence Discontinue Jaypirca.

Dose modification is not recommended for asymptomatic lymphocytosis. Asymptomatic lipase 
increase may not necessarily warrant dose modification. 
a  Evaluate the benefit-risk before resuming treatment at the same dose for a Grade 4 non-
hematological toxicity. 

Dosage Modifications for Patients with Severe Renal Impairment: For patients with severe renal 
impairment (eGFR 15-29 mL/min), reduce the Jaypirca dose to 100 mg once daily if the current 
dose is 200 mg once daily otherwise reduce the dose by 50 mg. If the current dosage is 50 mg once 
daily, discontinue Jaypirca [see Use in Specific Populations]. No dosage adjustment of Jaypirca is 
recommended in patients with mild to moderate renal impairment (eGFR 30-89 mL/min).

Dosage Modifications for Concomitant Use with Strong CYP3A Inhibitors: Avoid concomitant use 
of strong CYP3A inhibitors with Jaypirca [see Drug Interactions]. If concomitant use of a strong CYP3A 
inhibitor is unavoidable, reduce the Jaypirca dose by 50 mg. If the current dosage is 50 mg once daily, 
interrupt Jaypirca treatment for the duration of strong CYP3A inhibitor use. After discontinuation of a 
strong CYP3A inhibitor for 5 half-lives, resume the Jaypirca dose that was taken prior to initiating the 
strong CYP3A inhibitor.

Dosage Modifications for Concomitant Use with CYP3A Inducers: Avoid concomitant use of strong 
or moderate CYP3A inducers with Jaypirca [see Drug Interactions]. If concomitant use with moderate 
CYP3A inducers is unavoidable and the current dosage of Jaypirca is 200 mg once daily, increase the 
dose to 300 mg. If the current dosage is 50 mg or 100 mg once daily, increase the dose by 50 mg.

PATIENT COUNSELING INFORMATION: Advise the patient to read the FDA-approved patient labeling 
(Patient Information).

Additional information can be found at www.jaypirca.com
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CAR T-Cell Therapy for  
Multiple Myeloma: Eliminating  
Disparities Through Accountability
by MENDEL GOLDFINGER, MD; NISHI SHAH, MD; and DENNIS L. COOPER, MD

CHIMERIC ANTIGEN RECEPTORS (CAR) T cells repre-
sent a practice-changing therapy for patients with multiple 
myeloma who have triple-class refractory (immunomodulatory 
drug, proteasome, and anti-CD38) disease. When conventional 
therapy is used for patients with this condition, response 
rates are approximately 30% and survival is relatively short at 
only 1 year.1 In contrast, the first CAR T product to reach the 
market for myeloma, idecabtagene vicleucel (Abecma; ide-cel), 
manufactured by Bristol Myers Squibb (BMS), resulted in 
an 80% response rate at the approved cell dose with overall 
survival of 19 months.2 The second CAR T product, cilta-
cabtagene autoleucel (Carvykti; cilta-cel), manufactured by 
Janssen, showed a 98% response rate with approximately 60% 
of patients free of disease progression at 2 years.3

What makes these statistics even more remarkable is that 
despite being heavily pretreated with a median of 6 lines of 
prior therapy, patients treated with cilta-cel achieved a higher 
complete response rate than those who just received a diag-
nosis and were treated sequentially with a 4-drug induction 
therapy, autologous transplant, and consolidation,4 clearly 
establishing cilta-cel as the single most effective treatment 
for patients with multiple myeloma. 

Significantly, the one-and-done schedule of CAR T products 
also gives patients an extended drug holiday. This break is the 
first for many since initially receiving a cancer diagnosis.

Although the first FDA approval for CAR T-cell therapy in 
multiple myeloma was 2 years ago, unfortunately, the treat-
ment remains out of reach for too many patients. In one study, 
the cumulative incidence of receiving ide-cel was 18% at  
6 months, and only 40% of patients received the therapy at  
12 months compared with 1 in 4 patients dying while waiting 
for CAR T.5 In a second study, 17 high-volume centers in the 
United States experienced challenges with patient selection 
criteria, allocation of CAR T products, and wait times. At the 
time of this survey, a median of 1 slot per month was allocated 
per center, the average waiting list was 20 patients per month, 
and patients had to wait approximately 6 months before cell 
collection. The percentage of patients that received CAR T-cell 
therapy was similar (25%) to the number of patients who died 
waiting for treatment.6

Both studies likely underestimate the number of individu-
als who could have benefited from treatment. In part, this is 
because many patients in the United States do not have access 
to a treatment center where they could be placed on a waiting 
list. And, as has been seen with so many other medical-related 
issues, groups that have been economically and socially 
marginalized continue to be disproportionately affected.

For example, a recent study showed that only 36% of Black 
patients live in a county with an open CAR T clinical trial.7 
Further, in Mississippi and Louisiana, 2 states with the high-
est population of Black individuals—a group that is twice as 

likely to die from multiple myeloma compared with White 
patients—there are no centers that administer ide-cel or 
cilta-cel. For a patient living in New Orleans, Louisiana, 
the closest designated CAR T-cell center is more than 
300 miles away. 

CAR T DEMAND CHALLENGES
There are multiple factors contributing to the inability to 
deliver CAR T-cell therapy (FIGURE). Chief among them are 
issues with supply of the viral vector required to produce CAR 
T cells. The stringent quality control required for commer-
cial products is also a major challenge. Unfortunately, neither 
barrier to care is likely to improve in the short term. 

BMS announced that it does not plan to add any more sites 
to deliver ide-cel in 2023. Similarly, fourth-quarter sales of 
cilta-cel did not increase in 2022, suggesting that Janssen 
may be unable to scale up to meet high demand.8 Based on 
recent studies showing the superiority of CAR T vs standard 
therapy after 1 to 3 lines of treatment, one of which has been 
published,9 both BMS and Janssen seem poised to apply for 
FDA approval for CAR T therapy for patients after 1 to 3 lines 
of therapy, a much greater population of patients with multi-
ple myeloma. As both companies have recently increased slot 
allocation without increasing treatment centers, access will 
remain challenging for underserved communities.

It remains unexplained why the vector/manufacturing issue 
has been so difficult for the B-cell maturation antigen (BCMA) 
CAR T treatments compared with the CAR T products used in 
lymphoma and B-cell lymphoblastic leukemia where patients’ 
blood can be collected and harvested for T cells within a week 
of referral to a cancer center. The ability to promptly deliver 
CAR T for lymphoma and acute lymphoblastic leukemia proves 
that individualized patient manufacturing is not an insur-
mountable barrier. 

CAN BISPECIFIC ANTIBODIES REMEDY ISSUES  
WITH BCMA CAR T THERAPY?
Teclistamab (Tecvayli) is one of several bispecific BCMA-
directed CD3 T-cell engagers, and has recently been approved 
by the FDA based on the results of the phase 1 MajesTEC-1 
(NCT04557098) study that showed an overall response rate of 
63%, with nearly all of the responding patients achieving a very 
good partial response or better.10 Responses were rapid, and as 
a result, a patient’s disease response trajectory was apparent 
in 2 months or less. In addition, for patients who responded to 
therapy, the duration of response (18.4 months) exceeded that 
reported for ide-cel.11 As teclistamab and other bispecific anti-
bodies are available off the shelf (and therefore on demand) 
and are associated with much less severe cytokine release 
syndrome and immune effector cell–associated neurotoxic-
ity syndrome than the CAR T products, these products can be 
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incorporated more easily in community settings 
and may well replace CAR T because of lack of 
access for the latter. 

Although there is research that has found 
patients who progress on 1 T-cell redirecting 
therapy can respond to a second T-cell redirect-
ing therapy against a different target antigen,11 
preliminary evidence suggests that response 
rates and duration are decreased in patients 
treated with BCMA CAR T after prior anti-
BCMA treatment.12

From a theoretical point of view, and analo-
gous to B-cell lymphoma, it would be preferable 
to sequence a bispecific antibody with a differ-
ent target than the CAR T and there are several 
bispecific antibodies against non-BCMA targets 
moving toward approval.13 

At present, patients with rapid disease 
progression are likely to receive a BCMA bispe-
cific antibody rather than CAR T, possibly 
jeopardizing their ability to respond to later 
CAR T treatment.

STRATEGIES TO FACILITATE EQUITABLE 
DISTRIBUTION OF CAR T
As in solid organ transplant, where organ allo-
cation is based on need, a similar strategy could 
be used for distributing CAR T-cell therapy 
for patients with multiple myeloma. At pres-
ent, there are more than 200 Foundation for 
the Accreditation of Cellular Therapy (FACT)-
approved centers in the United States capable 
of administering CAR T cells. The restriction of 
CAR T-cell therapy to select, high-profile centers, 

some within miles of each other, when other 
states do not have any is indefensible. 

FACT-approved centers should be geographi-
cally organized to cover a maximum number of 
patients with monthly virtual meetings. This 
way, CAR T products can become available to 
individuals most in need and who likely have 
fewer treatment options. Tumor board type allo-
cation of treatment nearer to the patient’s home 
would certainly be more equitable than award-
ing treatment slots based on the number of 
patients entered onto the manufacturer’s  
protocol, a strategy that lacks transparency  
and accountability. 

In this regard, perhaps the greatest value of 
high-volume myeloma centers is to offer treat-
ments in clinical trials that cannot be offered 
in the community, such as non-BCMA bispe-
cific antibodies, non-BCMA CAR T-cell therapies, 
next-generation cereblon E3 ligase modulators,14 
and other new exciting agents such as modakaf-
usp alfa, a fusion protein that targets interferon, 
the proinflammatory hormone used to treat 
viral infections and other cancers to cells that 

have the surface marker, CD38.15 Such strate-
gies could at least temporize worsening disease 
without jeopardizing the subsequent response to 
CAR T therapy. 

THE TIME IS NOW
CAR T-cell therapy is a hugely important thera-
peutic option for patients with multiple myeloma, 
but if this treatment is not accessible, it may as 
well not exist.

We need to mitigate deadly disparities 
in cancer care and start by rethinking how 
designated centers are assigned CAR T products.  
By establishing a comprehensive and equitable 
way to obtain and administer CAR T, we 
can start eliminating pervasive inequities. 
Without establishing accountability for the 
pharmaceutical industry and others, access 
to lifesaving treatments will become even 
harder. Access to a lifesaving treatment cannot 
just be a matter of being in the right place at 
the right time. ■

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

FIGURE.  Chal lenges and Proposed Solut ions for  CAR T-Cel l  Access in  Mult ip le  Myeloma

Limited CAR T centers and opaque patient selection criteria
Virtual tumor boards and more transparent 

patient selection using uniform criteria

Increased onboarding of FACT centers with strategic 
geographic selection

Steps to improve manufacturing using unique technologies  
such as FasT CAR Ta

Offer off-the-shelf options such as bispecific antibodies, conduct clinical trials, 
and approve drugs based on drug refractoriness rather than lines of therapy

Geographic barriers

Patients with  
aggressive  

disease  
biology

Viral vector and  
quality control

CAR, chimeric antigen receptor; FACT, Foundation 
for the Accreditation of Cellular Therapy.

aExploratory option that shortens manufacturing 
time to 1 day plus 7 days of testing for regulatory 
requirements.
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Emerging Data Offer Alternatives  
for Patients With Lower-Risk MDS 
by BRITTANY LOVELY

FRONTLINE TREATMENTS THAT ACHIEVE 
transfusion independence are of paramount impor-
tance for patients with lower-risk myelodysplastic 
syndrome (MDS). Progress in the past few years 
has led to long-term management of the symptom-
atic events that may cause progression to high-risk 
MDS; however, emerging therapies change the 
history of lower-risk MDS.1

In a recent OncLive The Talk™ video program, 
Rami Komrokji, MD, led a discussion about 
practice-affirming updated findings with luspater-
cept-aamt (Reblozyl) as well as early impressions 
of the data on novel agents presented at the 64th 
American Society of Hematology (ASH) Meeting 
and Exposition (TABLES 1  and 2)2-5.

KOMROKJI
Regarding treatment for lower-
risk MDS, when do you start, 

what’s your first-line treatment, and 
is that changing?

DEZERN
 Usually, the presenting symptom 
or blood count irregularity for 

lower-risk MDS is predominantly anemia. Most 
people believe that erythropoiesis-stimulating 
agents remain the first-line therapy in most 

patients who do not have a deletion 5q [del(5q)]. 
Red blood cell [RBC] transfusions are always 
helpful in patients who have anemia from lower-
risk MDS. We all have varied thresholds to start 
therapy for our patients who present with anemia. 
I, personally, usually use a hemoglobin [level of] 
around 9 or 9.5 g/dL and certainly vary that 
depending on how symptomatic a patient is 
from sideropenia.

KOMROKJI
There’s no magical threshold or 
cut-off, but what you suggested 

is very reasonable. I follow the same in practice 
because that gives you the 1 g before getting 
transfusion-dependent [disease].

At [ASH] we heard the updates also from the 
SINTRA-REV study [NCT01243476]6 where they 
did low-dose lenalidomide for a couple of years 
in patients who have milder and non-transfu-
sion-dependent [disease]. Are you changing 
your practice to start lenalidomide earlier in 
patients with del(5q)?

GARCIA-MANERO
[We] saw these data a 
couple of years ago 

because what we saw at this past ASH meeting 

was the final output of that study. But the [presen-
tation was] very compelling 2 years ago. This is 
not the most common presentation [of MDS] we 
see at MD Anderson, but there were a handful of 
patients with transfusion-independent del(5q) 
low-risk MDS where I started this low-dose 
lenalidomide, this 5 mg. And I have to tell you, 
the results are really par to what they showed at 
the presentation. Their hemoglobin [levels were 
raised], and these patients now for 2, 3 years, 
remain transfusion-independent. Of course, this 
is uncontrolled data, so I don’t know what would 
have happened otherwise. And you see other 
things that are quite interesting, such as normal-
ization of the mean corpuscular volume. 

I think it’s a paradigm change. [This study] in 
Europe, led by María Díez-Campelo, MD, PhD, in 
Spain, was a randomized placebo study of early 
intervention in del(5q) MDS. These were patients 
with MDS, some anemia, but not enough for trans-
fusions. And what investigators did was they 
started the patients on low-dose lenalidomide vs 
placebo and showed that those that were started 
on the lenalidomide earlier had a significantly 
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longer period of transfusion-free survival. That 
is a new term in MDS, we never really had this 
before; it was quite significant.

The study did not have a crossover design, but 
of course, those patients who became transfu-
sion-dependent who were on the placebo arm, they 
went on to get lenalidomide later. So, it’s difficult 
to really get if this translates into OS. The ques-
tions become: toxicities of the lenalidomide and the 
possibility of acquiring a TP53 mutation. But from 
the data presented there was no evidence of that. 

This is important, not just for those with 
del(5q), but it may suggest that early treatment 
in low-risk MDS, even if [the patient is] trans-
fusion-independent, if you had the right drug 
and the right target, is the way to go. So, I’ve 
done that now in maybe 4 or 5 patients with 
very nice results.

DEZERN
I started changing my practice 
patterns somewhat based on [the 

interim analysis], and I have a very eyes-wide-
open conversation with the patients about where 
the data is [from]. But I share your belief that it 
may possibly be truly changing the natural 
history of the disease. And at a slightly lower 
dose, I have, in a handful of patients, found the 
toxicity [with lenalidomide] quite manageable and 
the rise in hemoglobin to have quality-of-life 
benefits for the patient without much detriment.

ZEIDAN
I’m impressed with the data. I 
cannot say in terms of my practice 

that it has been fully practice-changing, but it is 
intriguing, and I consider it on a case-by-case 
basis. I think my main concerns are that we did 
not have—or we did not see—quality-of-life data 
from the study. As Dr Garcia-Manero hinted we 

also don’t see a clear OS advantage, although it 
could be there. 

GARCIA-MANERO
[For] patients with what 
I call low-risk, anemic-

only disease with a low EPO [erythropoietin] 
level, the standard of care is an erythropoie-
sis-stimulating agent [ESA]. For patients with 
sideropenia, meaning significant anemia, signifi-
cant thrombocytopenia, we tend to use very 
low-dose, hypomethylating agent [HMA]–based 
approaches. But I think that’s controversial, 
although it’s in the [National Comprehensive 
Cancer Network] guidelines. 

But for a prototypical patient who received 
an ESA and now is not benefiting from that 
intervention, the question is, what to do? 
Of course, in this setting of SF3B1-mutated, 
ring-sideroblastic anemia, we have a 

TABLE 1.  Updates From the MEDALIST Tr ia l

Effect of baseline transfusion burden on response in low-risk MDS

Number of  
responses % (n)

Low transfusion burden (0 to < 4 RBC units/ 
8 weeks)

Intermediate transfusion burden  
(≥ 4 to < 6 RBC units/8 weeks)

High transfusion burden  
(≥ 6 RBC units/8 weeks)

Luspatercept Placebo Luspatercept Placebo Luspatercept Placebo

1 40.9% (n = 9/22) 62.5% (n = 5/8) 27.3% (n = 6/22) 25.0% (n = /8) 31.8% (n = 7/22) 12.5% (n = /8)

2 65.0% (n = 13/20) 100% (n = 3/3) 20% (n = 4/20) NA 15% (n = 3/20) NA

3 46.7% (n = 7/15) NA 26.7% (n = 4/15) NA 26.7% (n = 4/15) 100% (n = 1/1)

4 33.3% (n = 2/8) NA 50% (n = 3/6) NA 16.7% (n = 1/6) NA

≥ 5 72.7% (n = 8/11) NA 27.3% (n = 3/11) NA NA NA

Effect of baseline transfusion burden on response in low-risk MDS

Responders at  
dose level 

Low transfusion burden (0 to < 4 RBC units/8 
weeks)

Intermediate transfusion burden  
(≥ 4 to < 6 RBC units/8 weeks)

High transfusion burden  
(≥ 6 RBC units/8 weeks)

Luspatercept (n = 39) Placebo (n = 8) Luspatercept (n = 20) Placebo (n = 2) Luspatercept (n = 15) Placebo (n = 2)

1.0 mg/kg 94.9% 87.5% 60.0% 50.0% 40.0% 50.0%

1.33 mg/kg 33.3% 25.0% 45.0% 0% 40.0% 50.0%

1.75 mg/kg 35.9% 12.5% 50.0% 50.0% 46.7% 50.0%

Effect of longer duration of treatment with luspatercept on response

Response
Duration of treatment

0 to 24 weeks (n = 45) > 24 to 48 weeks (n = 26) >  48 to 144 weeks (n = 45) > 144 weeks (n = 37)

Responders with RBC-TI  
≥ 8 weeks

11.1% (95% CI, 3.71%-24.05%) 23.1% (8.97%-43.65%) 68.9% (95% CI, 53.35%-81.83%) 86.5% (95% CI, 71.23%-95.46%)

Responders with RBC-TI  
≥ 8 weeks

0% 3.9% (95% CI, 0.10%-19.64%) 40.0% (95% CI, 25.70%-55.67%) 78.4% (95% CI, 61.79%-90.17%)

mHI-E responders 22.2% (95% CI, 11.20%-37.09%) 42.3% (95% CI, 23.35%-63.08%) 82.2% (95% CI, 67.95%-92.00%) 97.3% (95% CI, 85.84%-99.93%)

OS outcomes by response and treatment arms

Outcome Luspatercept responders (n = 58) Placebo responders (n = 10) Luspatercept nonresponders (n = 95) Placebo nonresponders (n = 66)

Median OS, months (95% CI)
NA (51.1-NA) NA (16.6-NA) 46.1 (36.3-NA) NA (37.0-NA)

HR, 1.58; 95% CI, 0.20-12.27; P = .7595 HR, 1.25; 95% CI, 0.74-2.11; P = .4288

HR for luspatercept 
responders vs nonresponders

HR, 0.319; 95% CI, 0.16-0.63; P = .003

PFS estimates in the intention-to-treat population

Outcome Luspatercept (n = 153) Placebo (n = 76)

Median PFS, months (95% CI)
NA (223.57-NA) NA (NA-NA)

HR, 0.48; 955 CI, 0.10-2.36; P = .3514

MDS, myelodysplastic syndrome; mHI-E, modified hematologic improvement-erythroid; NA, not applicable; OS, overall survival; PFS, progression-free survival; RBC, red blood cell.
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drug indicated—luspatercept—based on the 
MEDALIST trial. And we’re all very eager to 
see what happens with the COMMANDS trial 
[NCT03682536].7 There was a news release that 
this is a positive frontline randomized study, but 
we have not seen the data. That will be for sure 
one option that you will choose.

If patients are not SF3B1 mutant or they don’t 
have ring-sideroblastic anemia, then, in my prac-
tice, the next step will potentially be an HMA. 
Occasionally, I may use lenalidomide off-label, for 
a non-del5q patient. I tend to do this in patients 
with a decent platelet count—let’s say more than 
100,000—following the observation that they 
tend to respond very well to lenalidomide. If you 
look at the original phase 1 trials, it was already 
clear there was [benefit] not just [in] the pres-
ence of the del5qs, but in patients with a platelet 
count over 100,000.

To summarize: If a patient has anemia and 
meets the indication for luspatercept, you will 
go for that. If they have more than 1 cytopenia, 
maybe consider low-dose HMA. If they only have 
anemia and failed DSA [anti-HLA donor-specific 
antibodies], sometimes pushing for lenalido-
mide, if you can get that for your patient, may be 
useful. And the responses are fast, so you can do 
lenalidomide for a couple of months, and if there 
is no benefit, you move on. That’s basically, in a 
nutshell, what I would think of.

KOMROKJI
That sets the stage to go into the 
exciting data presented at 2022 

ASH. We saw a few updates from the MEDALIST 
study at the past ASH meeting.2-5 Dr Zeidan, what 
did we learn about use of luspatercept?

ZEIDAN
MEDALIST has set luspatercept as a 
standard-of-care option in patients 

who have ring sideroblast anemia, who need 
transfusions after a failure of ESA, or [for whom] 
ESAs are unlikely to work. There was some 
concern in the community about the duration of 

transfusion independence, the median of which 
was close to 32 weeks. 

Luspatercept was approved in 20208 and was 
presented at ASH were several secondary anal-
yses looking at how to use the drug in the 
community setting. One of the main findings of 
those secondary analyses is that luspatercept is 
usually started at 1 mg/kg and then you escalate 
the dose to 1.33 mg/kg, and then to the maxi-
mum dose, which is 1.75 mg/kg. This was done 
as part of the clinical trial guidance: if a patient 
still needed transfusions, you must escalate. 
What we saw is that most patients needed to esca-
late, meaning that the 1 mg/kg for most patients 
does not work, especially for those with a high 
burden of transfusion at baseline, and for patients 
who have high EPO levels. This is important 
because we see that in the real world, where we 
see patients starting on low doses and community 
physicians often forget to escalate and the patient 
continues needing blood transfusions. I think it’s 
very important for individuals who are using the 
drug to escalate the dose not only if the patient 
is not responding but [if] they have a partial 
response. I will still escalate because you can get 
transfusion independence out of this. 

Another analysis on MEDALIST looked at 
OS [and] the main conclusion is that patients 
who responded had better survival, and this is 
probably not a surprising finding. Of course, 
improvement of survival with an intention-to-
treat intervention vs placebo has been quite 
difficult in lower-risk MDS in general. I do think 
over time with earlier use and optimizing these 
therapies we might hopefully get there. Another 
important presentation from MEDALIST was 
regarding multiple transfusion-independence 
episodes. Why is that important? Because some 
people will look at the 30-week median trans-
fusion independence with luspatercept and say, 
Why would I treat someone to get 7- or 8-weeks 
median transfusion independence? What the 
secondary analysis has shown is that most 
patients who respond to 
luspatercept, 80%, will have 
multiple transfusion-inde-
pendence periods. Meaning 
that you can get more than 
8 weeks, even if they need 
1 unit of blood for what-
ever reason—it could be 
incidental, a gastrointes-
tinal bleed or something 
else—that breaks your trans-
fusion-independence period. 
Then you go onto another 
one. One patient had 10 
different transfusion-inde-
pendence periods, which is 
quite impressive. We are 
still trying to figure out 

from a risk-score criteria how to combine these 
together. The bottom line is that saying 32 weeks 
is the median transfusion-independent period 
somewhat underestimates the benefit patients get 
with this drug.

KOMROKJI
There are a few presentations of 
real-world data complementing 

what you discussed and data from the MEDALIST. 
A very consistent message to what’s published. 

NOVEL THERAPIES

DEZERN
It is fun to think about having 
novel options here. Historically, one 

of the reasons providers have pushed off the use 
of a new agent is because we have so few. That is 
changing and if we’re able to use luspatercept 
earlier, we can then bring in novel agents as they 
become available. I’m hopeful we can improve 
outcomes for our patients with MDS. 

Imetelstat may be just that. It’s an interesting 
drug, with a different mechanism of action than 
what we’ve spoken about so far. It’s a telomer-
ase inhibitor, and we believe [it] targets cells with 
high telomerase activity as well as those that have 
increased expression of the telomerase reverse 
transcriptase expression. This is a drug we’ve 
known about for a little while, and data from 
the phase 2 portion of IMerge [NCT02598661] 
has already been published a few years ago. At 
ASH, Uwe Platzbecker, MD, and colleagues went 
through to describe a very specific subset of those 
original patients and we can learn a fair amount 
from these data [TABLE 3].9,10 

What they looked at was the clinical benefit in 
patients who were non-del(5q), had not had thalid-
omide, and had not had an HMA. These patients 
became transfusion-independent for greater than 
1 year on the trial receiving imetelstat. Ultimately, 
this was only 11 out of the original 38 patients who 
were in the early portion of the trial and met those 
very specific criteria. They fall into a group who 
many would consider having a high transfusion 
burden. They were getting approximately 6 units 

TABLE 2 .  Real -World Outcomes  
With Luspatercept

MCC-RWD response data

Outcome Luspatercept (n = 114)

Overall response 39.5%

Response in NTB (n = 13) 69%

Response in LTB (n = 47) 46%

Response in HTB (n = 53) 24%

MEDALIST response data

Outcome Luspatercept (n = 153)

Overall response 38%

Response in LTB (n = 87) 59%

Response in HTB (n = 66) 9%

HTB, high transfusion dependence; LTB, low transfusion dependence; 
MCC, Moffitt Cancer Center; NTB, no transfusion dependence; RWD, 
real-world data.

TABLE 3.  IMerge Outcomes With Imetelstat 9,10

Overall outcomes 

Outcome Imetelstat (n = 118) Placebo (n = 60)

8-week TI rate (95% CI) 39.8% (30.9%-49.3%) 15.0% (7.1%-26.6%)

24-week TI rate (95% CI) 28% (20.1%-37.0%) 3.3% (0.4%-11.5%)

Outcomes by transfusion burden

4 to 6 RBC units 

Outcome Imetelstat (n = 62) Placebo (n = 33)

8-week TI rate 45.2% 21.2%

> 6 RBC units 

Outcome Imetelstat (n = 56) Placebo (n = 27)

8-week TI rate 33.9% 7.4%

RBC, red blood cell; TI, transfusion independence.
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in the 8 weeks prior to the time of enrollment. All 
previously had ESAs, which is part of how they 
became eligible for the original trial. The data 
showed that the [median] duration of transfusion 
independence was approximately 92 weeks. The 
OS was almost 5 years, at a little less than  
60 months. Thankfully, in terms of safety with  
this mechanism of action for imetelstat, none of the  
11 patients progressed to acute myeloid leukemia. 
This may not surprise you given that they’re low 
risk and they responded to a drug. 

What ties together many of the themes that 
we’ve been speaking about is that it looks like, 
at least from the data presented, that when these 
patients became transfusion independent, they 
had a reduction in the mutational burden of their 
SS3P1. This is a lower-risk group of patients, but if 
you’re truly changing the amount of that mutation 
that is causing the disease, that may be import-
ant. In over half of those who had mutational data, 
there was a greater than 50% reduction in that 
varietal frequency. It’s compelling data, hinting 
at a changing natural history. 

I’m optimistic that this is an active drug.

KOMROKJI
The question would always be 
how do we think of sequencing 

those? We have now 2 active therapies, luspater-
cept and imetelstat. 

ZEIDAN
That’s a great question and a very 
good problem to have. If you asked 

me 2 or 3 years ago, I would tell you 2023 was 
going to be the year of high-risk MDS. In turns out, 
2023 is actually the year of lower-risk MDS. We 
have to see the full data, but COMMANDS’ primary 
end point has been met.7 We know the drug is very 
active in the second-line setting. With imetelstat, 
the data have been shared in quite a bit of detail in 
the news release and are quite compelling.9 It’s not 
common to see a transfusion-dependence rate that 
holds in the phase 3 at 38% with a compelling 
duration. The high-level summary of the safety 
was consistent with what all of us have seen 
before. If these data pass scrutiny and get approv-
als, that could be a major change in how we treat 
MDS. If we have the same discussion in 2024, it 
would be a very interesting discussion. 

Assuming the trials are reviewed and are 
positive in terms of the regulatory assessment, 
luspatercept could potentially become a first-
line option. I don’t think ESAs are going to go 
away. Certainly, they are going to be [useful in] 
patient subsets. One question that many of us 
will ask is how does ESA work if you give imetel-
stat? We don’t cure these patients; they are going 
to go through several therapies. One of our goals 
is to think of the total therapy. The second thing 
to think of is imetelstat use in the second-line 
setting, if that’s approved. It would be estab-
lished as a post-CsA [cyclosporin A] failure. The 
question is going to be, do you use it before or 
after luspatercept? 

Lower-risk MDS is looking like I think very 
exciting in the next few years. Patients are going 
to benefit from all these results.

KOMROKJI
We must start changing that 
paradigm in lower-risk MDS. It’s 

always palliative [treatment to achieve] transfu-
sion independence [and] one-third progress to 
high-risk MDS, and the others, even if they stay in 
lower-risk category, half die directly from the 
disease or the interaction of the cytopenias with 
other comorbidities. We could do better, and we are 
starting to introduce treatments earlier that are 
active and find those patients at risk

Another investigative agent, a pyruvate kinase 
activator, AG-946, seems a little bit out of the 
norm [of what] we would think of for MDS.11

DEZERN
There have been some historical 
data that show an acquired 

pyruvate kinase deficiency in patients who with 
MDS. The hypothesis is that there’s a red blood 
cell–specific glycolytic enzyme of pyruvate 
kinase that may be responsible for the anemia 
pathogenesis in some patients with low-risk 
MDS. AG-946, is a new small molecule, an 
allosteric activator of wild-type and mutated 
forms of that very specific red cell enzyme for 
pyruvate kinase. It’s possible that if you can use 
AG-946 as a treatment for anemia that could 
enhance the red cell functionality and survival 
of those red cells by increasing the glycolysis 
and the differentiation of the retroid cells 
in the marrow. 

There’s some reasonable preclinical data, and 
what the abstract at ASH displayed was that 
investigators have a planned phase 2a/2b multi-
center study specifically for lower-risk MDS, 
which is a thoughtful study design because 
they really want to understand proof of concept. 
They’re being quite prescriptive in their cate-
gories of eligible patients based on transfusion 
burden: non-transfusion dependent group, a 
lot of transfusion burden, and a high transfu-
sion burden. Then they’re going to give a lower 
dose of AG-946 in the phase 2a portion to 20 
patients based on their current proposal and then 
see if they get a hemoglobin response or if they 
have patients become transfusion-independent 
by this mechanism. If the proposed trial meets 
the criteria for hemoglobin response, then the 
phase 2b portion will enroll nearly 100 patients 
in a randomized fashion at different doses. 
Interestingly, the phase 2a portion is the high-
est dose that you could potentially get randomly 
assigned to if it proceeds to the phase 2b. There’s 
also a placebo in the 2b part. 

KOMROKJI
There was also a phase 1 study 
[NCT05030675] about the SYK 

[spleen tyrosine kinase] inhibitor in 
patients with MDS.

GARCIA-MANERO
We know that there is 
quite a bit of innate 

immune dysregulation in myeloid cells in these 
patients. The reality is that there is cytokine 
deregulation. There are probably alterations in 
the microenvironment in those patients with 
lower-risk disease and a lot of this signaling 
through toll-like receptors, etc.

Fostamatinib [Tavalisse] is a drug that has 
an indication for ITP [immune thrombocyto-
penia].  [It] has a proven track record of safety 
and efficacy in that context. The phase 1 study 
was designed for patients with low-risk disease 
with this idea that inhibiting SYK may have 
kind of a role in the autoimmunity pathway in 
these patients.

KOMROKJI
There is also the develop-
ment of oral HMAs. 

GARCIA-MANERO
This story starts many 
years ago when we were 

developing oral azacitidine. This drug is now 
approved for AML as postconsolidation therapy. In 
those studies we saw that the pharmacokinetics 
[PK] were very low, meaning that investigators 
were giving these oral azacitidine, but the 
exposure was kind of almost subliminal. 
However, patients were responding with rates of 
response of approximately 40%. There was this 
perplexing dichotomy. 

We started thinking that perhaps we could 
use even lower doses of HMAs in patients with 
low-risk MDS…. This includes approaches devel-
oped to fully absorb these HMAs, which resulted 
in combining the HMA, decitabine or azacytidine 
with the drug cedazuridine, a cytidine deaminase 
inhibitor. The drug that inhibits the enzyme that 
inhibits absorbing this drug.

The first drug approved that you mentioned is 
this drug called ASTX727, an oral formulation of 
decitabine/cedazuridine. This comes in a tablet 
with the 2 drugs in a fixed ratio: decitabine is  
35 mg and cedazuridine is 100 mg. It’s not 
weight-based and this pans out to be identical PK 
to intravenous decitabine. The drug is very effec-
tive at the beginning. 

What they have done [and presented this year] 
is a new formulation of this oral decitabine/
cedazuridine. There were 6 different doses of 
the decitabine with the cedazuridine, which is 
very important because it gave us a true different 
formulation of this oral decitabine/cedazuri-
dine for low-risk MDS. The bottom line is I think 
there’s going to be a role for these oral HMAs 
in low-risk MDS either with oral decitabine/
cedazuridine with a different dosing schedule or 
maybe a few years from now the oral azacitidine 
that we used to give. ■

This transcript has been edited for 
length and clarity.

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



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
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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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twice daily (n=66) in patients with cGVHD aged ≥12 years who received 2 to 5 prior lines of systemic therapy.5
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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. 
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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® 
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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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CANCER SCREENINGS RAPIDLY decreased during the 
COVID-19 pandemic as health care practices considered not 
urgent came to a halt. However, as of February 2023, approxi-
mately 3 years after the start of the pandemic, cancer screenings 
still have not reached 100% of expected rates, according to a 
study published in the Journal of Clinical Oncology. 

As a result of stay-at-home orders, which began to take effect 
in the United States in late March 2020, cancer screenings 
declined between 86% and 94% in March 2020 compared with 
prior years. Between March 15, 2020, and June 16, 2020, there 
were approximately 285,000 breast, 95,000 colorectal, and 
40,000 cervical screenings missed. 

“Unfortunately, I don’t think we’ve gone back up in 
terms of where we were before the pandemic [with 
screening],” study author Electra D. Paskett, PhD, 
said in an interview with OncologyLive®. “The 
phenomena [of] ‘I missed my mammogram, it’s 
OK, I feel OK,’ is still continuing. In Ohio, with the 
state [Comprehensive] Cancer Control Plan, we have 
a public awareness campaign called Get Back to 
Basics Ohio, which focuses on encouraging residents 
of the state to get back to basics in cancer prevention 
and screening. Every month we vary it by whatever 
disease month or cancer month it is…we are trying to push 
people to get back on track.”

Consequently, as diagnoses were less likely to occur during the 
pandemic and timing plays a key role in outcomes and survival, 
the study authors estimated that over the course of the next 
10 years, approximately 10,000 excess deaths from breast and 
colorectal cancer swill be reported throughout the United States.

“There are some factors that are different for each of [the 
screenings], but it’s time and during the pandemic, people didn’t 
go out and didn’t go to medical facilities and so they got out of 
the habit of getting their regular screenings and then 
everything was okay,” said Paskett, who is director of 
the Division of Cancer Prevention and Control at The 
Ohio State University College of Medicine, the Marion N. 
Rowley Chair in Cancer Research, and founding direc-
tor of the Center for Cancer Health Equity at The Ohio 
State University Comprehensive Cancer Center—Arthur 
G. James Cancer Hospital and Richard J. Solove Research 
Institute in Columbus.

Approximately 3.9 million breast cancer, 3.8 million 
colorectal cancer, and 1.6 million prostate cancer 
screenings were missed in the United States because of 
the pandemic, leading to decreases in diagnoses. As shown 
in another study by the Massachusetts General Brigham, 
between March 2020 and June 2020 decreases in diagnoses 
were 19% to 78%. 

“[Patients may have] said, ‘I don’t need to get my mammogram 
because I feel OK,’ ” Paskett said. “But the point of a screen-
ing test is that you get it when you feel OK because when cancer 
starts it doesn’t [necessarily] impact how you feel. A lot of times 
you can’t detect an early breast cancer and that’s the point of ©
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Delays in Cancer Screenings Due to COVID-19  
May Result in Trend Toward Excess Deaths
by MEGAN HOLLASCH

mammography; to find an early cancer 
where it can be treated successfully and 
with less intense methods than later. It’s 
the same for the other cancers, too.

“It’s important for health care provid-
ers to encourage their patients to get back 
on track and get screened,” Paskett said. 
“We know that recommendation from a 
health care provider is the No. 1 reason 

that patients do anything, 
whether it’s get a mammogram, 
stop smoking, getting an human 
papillomavirus [HPV] vaccina-
tion, [etc], so providers need to 
be cued to do that.”

The study authors were part 
of a National Cancer Institute 
consortium tasked with look-
ing at the impact of COVID-19 
on cancer screening, which 

included preventive and screening behav-
iors. Adult patients from Ohio (95.8%) 
and Indiana (4.2%) who had agreed to be 
recontacted from previous studies were 
included in this study. 

“The [individuals] we reached out to 
were either part of a prior study that we 
had conducted or were part of The James 
Total Cancer Care [Program] and then we 
invited caregivers of those participants 

in James Total Cancer Care if they wanted 
to participate,” Paskett said. “To get a 
diverse sample, we used community 
snowballing techniques so that we have 
community help workers that work in 
minority underserved communities, and 
they could go and recruit participants and 
then snowball from there.”

The analysis solely included age and 
sex ranges that were appropriate for each 
screening: mammogram (women; aged 
40-74 years), Papanicolaou test (women; 
aged 21-65 years), HPV test (women; aged 
30-65 years), and colonoscopy/stool blood 
test (men and women; aged 50-75 years). 
The average age was 57.3 years, 75% were 
women, 89.1% were non-Hispanic White, 
55.5% had a college or higher degree, 
75.2% were married, and one-third of 
patients lived in rural areas.

Among 7115 individuals, 60% had a 
screening planned between March 2020 
and December 2020, but 11% to 36% 
delayed their screenings because of the 
pandemic. Tests that were planned but 
later delayed included a mammogram  
(n = 732 of 2986), Papanicolaou test  
(n = 448 of 1651), HPV (n = 59 of 220), 
stool blood test (n = 44 of 388), and a  
colonoscopy (n = 304 of 840).

Electra D.  
Paskett, PhD
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When compared with those who did not plan 
a cancer screening (n = 2849; 40%), partici-
pants who did plan a screening (n = 4266; 60%) 
were younger, female, received higher educa-
tion, had private insurance, and lived in a rural 
area (P < .001). They were also more likely to be 
widowed/separated/divorced and had a higher 
income. Study authors wrote that “age, race/
ethnicity, education, and health insurance were 
associated with delays in cancer screenings 
(all P < .05).” 

Paskett noted the demographics are reflective 
of populations that would actively pursue routine 
screening vs those that would not. 

MAMMOGRAMS 
When examining mammogram data, older patients 
were less likely to delay a planned screening 
(OR, 0.81; 95% CI, 0.72-0.92) and non-Hispanic 
Black women had lower odds of delaying the test 
than non-Hispanic White women (OR, 0.60; 95% 
CI, 0.39-0.94). Women with at most a high school 
education were less likely to delay a mammogram 
than those who had received higher education, as 
follows: women with some college/associate degree 
(OR, 1.45; 95% CI, 1.07-1.99), college degree (OR, 
1.40; 95% CI, 1.03-1.92), or graduate degree (OR, 
1.58; 95% CI, 1.16-2.17) were more likely to delay 
the screening. Data also showed that participants 
from Indiana had increased odds of delaying a 
mammogram compared with those who resided in 
Ohio (OR, 1.72; 95% CI, 1.21-2.45). 

However, an age stratification demonstrated 
that the only factors associated with lower odds of 
mammogram delays for women aged 40 to 49 years 
were race and ethnicity (with non-Hispanic Black 
women less likely to delay screening). Factors for 
women aged 50 to 74 years associated with higher 
odds of a mammogram delay were a younger age 
(40 to 49 years), had higher education, and resided 
in Indiana. No significant mammogram delays 
were associated with marital status, health insur-
ance status, and rural/metropolitan residence.

PAPANICOLAOU TEST
Patients of older age were less likely to delay 
a planned Papanicolaou test (OR, 0.89; 95% CI, 
0.79-1.00), and women with private health insur-
ance (OR, 0.37; 95% CI, 0.18-0.74) or combined 
public and private insurance (OR, 0.44; 95% CI, 
0.19-1.00) also had lower odds of delaying the test 
compared with those without health insurance. 

Marital status and rural/urban residence were 
not associated with mammogram delays; however, 
education and race were factors in having higher 
odds of delaying a test. Compared with non-His-
panic White women, Hispanic participants (OR, 
2.46; 95% CI, 1.34-4.55) and those who identified as 
other races (OR, 2.38; 95% CI, 1.41-4.02) were more 
likely to delay a Papanicolaou test. When evalu-
ating education, participants with an associate 

degree or some college had higher odds of delaying 
the test compared with those with high school or 
less education (OR, 1.53; 95% CI, 1.02-2.31).

COLORECTAL AND HPV SCREENINGS
There was no observed correlation with age, sex, 
race/ethnicity, health insurance, and rural/urban 
residence in delaying a colonoscopy. No factors 
were found to be associated with delays in stool 
blood tests and they were among the lowest of all 
the screening tests delayed, at 11.3%.

Individuals with a graduate-level degree had 
increased odds of delaying planned colonoscopies 
compared with those with a high school degree 
or less education (OR, 2.09; 95% CI, 1.23-3.56). 
There were lower odds for participants who were 
widowed, separated, or divorced than single indi-
viduals in delaying a planned colonoscopy (OR, 
0.48; 95% CI, 0.25-0.92).

“Fecal immunochemical tests [FITs] have been 
validated and they have been shown to reduce 
death from colon cancer,” Paskett said. “During 
the pandemic we pushed the clinics we work with 
to focus on FIT tests because they could call up 
a patient, explain it, and then if the patient was 
willing to get it, they could do it in their home 
and then mail it back. They didn’t have to leave 
their home and come to a medical facility. We did 
find some increased use of FIT testing during the 
pandemic because of that. That’s very good unless 
you are very high risk for colon cancer; a FIT test 
is fine as long as you get it every year.”

Investigators found that older patients had 
lower odds of delaying a planned HPV test (OR, 
0.65; 95% CI, 0.46-0.93) and those who identified 
as other race-ethnicity had higher odds of delay-
ing the HPV test compared with non-Hispanic 
White individuals (OR, 5.37; 95% CI, 1.44-19.97).

OTHER NOTABLE OUTCOMES
Ohio and Indiana are both Medicaid expansion 
states, and 14.1% of patients had public insurance, 
53.7% of patients had private health, and 29.9% 
had public and private insurance. Patients with 
public insurance did not experience any differ-
ences in screening delays, which may be due 
to Medicaid expansion. For patients who do not 
live in states with Medicaid expansion, there are 
other options that may encourage screening. 

“The Breast and Cervical Cancer Early Detection 
Program is operational in all states and if women 
qualified by income they can go there and get 
breast and cervical screening as well as HPV 
vaccination, and then if [they receive a] diagno-
sis [of] an abnormality, they can get a diagnostic 
work-up,” Paskett explained. “Those plans vary 
a little state by state, but most of the states have 
those funding and that’s where I would suggest 
[visiting] other than going to a free clinic.”

Limitations of the study were that it was not 
nationally representative, and the investigators 

did not have access to medical records. “We had a 
biased sample, in terms of who responded to our 
request,” Paskett said. “It was a cross-sectional 
design, so we didn’t follow [individuals] longi-
tudinally. It was also self-reported data, which 
could have some recall bias; [participants] some-
times think that they had their test more recent 
than they did.” ■

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

CMS Leaders 
Propose “Universal 

Foundation” for 
Health Program 

Measures
by RICHARD PAYERCHIN

FEDERAL HEALTH CARE PROGRAMS 
would benefit from a shared set of standards 
to measure improvements for adults and 
children, say leaders within the Centers for 
Medicare & Medicaid Services (CMS).

A new Universal Foundation would serve 
as a core set of quality measures that align 
across programs with their own criteria for 
assessing individual physicians and clinicians 
or health care settings such as hospitals, 
skilled nursing facilities, insurers, or account-
able care organizations.

“Our intention is that the Universal 
Foundation will eventually include selected 
measures for assessing quality along a 
person’s care journey—from infancy to adult-
hood—and for important care events, such as 
pregnancy and end-of-life care,” CMS leaders 
wrote in a perspective article published in the 
New England Journal of Medicine.1

The Universal Foundation has 5 goals to 
better understand what drives quality and 
equity improvement. It will focus provider 
attention; reduce provider burden; allow for 
consistent stratification of measures to iden-
tify disparities in care; accelerate the transition 
to interoperable, digital quality measures; and 
allow for cross-comparisons across quality and 
value-based care programs. ■

R E F E R E N C E

1. Jacobs DB, Schreiber M, Seshamani M, Tsai D, Fowler E, 
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New Technology Advances Prostate Cancer Care, 
but Questions Linger 

by MEGAN HOLLASCH

INCORPORATING NEW TECHNOLOGY 
such as prostate-specific membrane antigen 
positron emission tomography (PSMA-PET) 
scans will help propel prostate cancer care 
forward, improving outcomes for patients. But 
many questions remain on the best dosing regi-
mens and treatments for patients, according to 
Phillip J. Koo, MD. Koo is chief of the Division 
of Diagnostic Imaging and oncology physician 
executive of the Northwest region at Banner MD 
Anderson Cancer Center in Phoenix, Arizona. 
Physicians should continue to incorporate all 
aspects of care in decision-making in 
addition to considering clinical trial 
data, because a clear consensus is not 
apparent in many areas of care. 

“There is clear agreement and 
consensus that PSMA PET is the best 
imaging technology, and it will slowly 
replace bone scans and computerized 
tomography scans,” Koo said. “The fact 
that it detects disease better, it’s more 
accurate, it’s more sensitive, and more specific 
in our patients and various disease states is 
undeniable. There’s no disagreement there. It’s 
that next step with regard to what you do with 
that information.” 

Koo, the cochair of the Inaugural Prostate 
Cancer Conference hosted by OncLive®, 
discussed the top takeaways from the meeting, 
which took place on February 18, 2023. “There 
were some areas where everyone could generally 
agree on certain philosophies. But there are even 
more areas where it [can be] hard, even among a 
group of experts, to agree on uncertain manage-
ment or treatment pathways,” Koo said.

In an interview with OncologyLive®, Koo 
highlighted insights gathered from the collec-
tive experts on topics such as radioligands and 
modern radiopharmaceuticals. These topics 
along with artificial intelligence (AI) have the 
potential to revolutionize the field.

Q Which sessions from the Inaugural 
Prostate Cancer Conference do you 

think were the most important discussions?
I’m a little biased; the theranostics session was 
most interesting. We had an amazing group of 
thought leaders, experts in the field, multidisci-
plinary [as well]. We had A. Oliver Sartor, MD; 
Michael J. Morris, MD; Scott T. Tagawa, MD, MS, 
FACP; [and] Andrei Iagaru, MD. [There were] 
wonderful discussions about dosing, and a lot 
of times when these new radiopharmaceuticals 

gain approval, it’s with the goal of getting 
a label. But now that we have a label, [these 
agents are] challenging the whole field to think 
about better ways to get the right dose to the 
right patients. 

Right now, with lutetium (177Lu) vipivotide 
tetraxetan [Pluvicto], we’re [administering] 
200 mCi [for] up to 6 doses. That’s probably not 
the optimal dose, and from this point moving 
forward, we need to design more clinical trials 
looking at whether we should dose higher in the 
beginning and decrease that dose, whether we 

look at dosimetry, [and] whether [an 
individual] is responding well. Maybe 
2 or 4 doses is enough rather than 6. 
All these questions are very import-
ant, because they are going to lay 
the groundwork for future trials and 
future questions [such as whether] we 
retreat patients with lutetium vipiv-
otide tetraxetan.

Q Is there a particular session you 
found interesting?

It was such a wonderful meeting. We started 
[with] high-risk disease, biochemical recur-
rence, oligometastatic disease, metastatic 
hormone-sensitive [disease], metastatic castra-
tion-resistant [disease], [and] PARP inhibitors. 
We covered every single topic in advanced 
prostate cancer.

An interesting area is the up-front space: 
high-risk disease in the biochemically recur-
rent space. Is there anything we can do in that 
patient population that might lead to more dura-
ble responses or potentially a cure? [There are] a 
lot of discussions about oligometastatic disease, 
[but we] still we don’t have clear level 1 evidence 
on metastasis-directed therapy, and it’s clearly 
a hot topic. [There are] a lot of great trials [that 
are] going to help answer those questions, but it 
leaves a lot of physicians struggling with what to 
do in those situations. 

Another complicating factor is PSMA-PET 
[scans]. It is wonderful that we have much more 
availability for this wonderful tool. The reality 
is [that] it’s created a lot of questions and a lot 
of clinical scenarios for physicians [for which] 
we don’t have clear answers. One of the goals of 
this meeting was to provide that type of guid-
ance for the community practitioner [about] how 
to manage patients given the lack of clear level 
1 data. With PSMA PET, [there are] a lot of great 
discussions about when to use it [and] how to 

interpret the results. Unfortunately, I don’t think 
there’s always a clear black-and-white answer. 
We’ll do our best to collate this information and 
come up with some recommendations, but in the 
end, it’s going to be guidance. The practitioners 
are going to need to figure out what works best 
for them, their patients, and their practice.

Q
What would a consensus mean for 
clinical practice? What do you think 

the significance of this meeting is?
At minimum, we’re able to identify areas in 
the management of patients with prostate 
cancer—from high-risk disease to metastatic 
castration-resistant disease—[and provide] some 
guidance on what this multidisciplinary group 
of experts agree on and certain topics where 
is there clear disagreement. [With] that lack of 
agreement, we’ll dive deeper into the issues.

We have end points and clinical trial [data], 
and that was a big discussion, but what does that 
mean? How do we take into account these end 
points plus other factors such as quality of life, 
patient-reported outcomes, [and] performance 
status that come into play in real life when 
you’re managing patients? We hope to shed some 
light on those areas to help everyone make those 
appropriate decisions, and we’re also hoping to 
provide some light on where we go from here. 

As we design more clinical trials, we need 
to be more thoughtful about end points. There 
were some lively discussions among this 
group of experts [about] how to accomplish 
that in the future.

Q What are some areas you think might 
have clear consensus, and what are 

some areas where there’s still a lot of 
disagreement?
From my area of expertise with imaging, PSMA 
PET is no longer next-generation imaging….
It is the best imaging tool, and it’s something 
we need to continue to incorporate. It’s wonder-
ful to see many new trials are being designed 
incorporate PSMA PET into protocols. That’s a 
great step forward. 

Another area that’s exciting is radiopharma-
ceutical therapy. Radioligand therapies are here 
to stay. We are seeing more trials in develop-
ment that are going to change how they’re used 
and in [which] disease states. We have PSMAfore 
[NCT04689828], which has been reported as 
[having] positive [results].1 Hopefully we’ll see 

Phillip J. Koo, MD
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those results at the American Society 
of Clinical Oncology Meeting [(ASCO) 
Annual Meeting]. [Those will] be ground-
breaking and change how we approach 
these patients. There’s clear consensus 
that radiopharmaceuticals [and] radioli-
gand therapies are game changing [and] 
we need to incorporate them into our 
practices. But we also need to continue 
pushing that envelope and continuing 
that journey to discover which patients it 
works best [for]. 

That’s one of the themes that has 
emerged. We have all these great drugs. 
Now we need to identify the subset of 
patients and embrace personalized medi-
cine to figure out who benefits from which 
therapy at what time.

Q
Are there any additional 
research efforts that you want 

to highlight? 
One area that we need to dive into is radio-
mics. Right now, imaging in clinical trials 
is used to assess response, and we often 
use morphology and size using RECIST 
1.1 [criteria]. There’s so much more avail-
able with imaging, more data that we can 
access using AI tools. If we access those 
tools and correlate [them] with clinical 
data, I have no doubt we’ll be able to gener-
ate more robust prognostic [and] predictive 
tools to help us manage our patients better. 

At the 2023 ASCO Genitourinary 
Cancers Symposium, we had a great 
presentation from Daniel E. Spratt, MD, 
who talked about the MMAI [(multimodal 
AI) model]2 with pathology, and it’s an 
area that everyone is excited about. [AI is] 
another topic that came up multiple times. 
AI in medicine and oncology is here to stay; 
it is going to help us take that next step to 
more robust and better care for patients.

I’m currently working on a few projects 
to get access to some of these datasets to 
see where those connections lie. One of the 
challenges is access to [those] data; it’s not 
as easy and available as we would like. ■

R E F E R E N C E S
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MORE FROM  
Prost8 Cancer Conference
For more insights from the Inaugural Prostate Cancer Conference, begin reading below, or visit 
onclive.com/conference/prost8-cancer-conference.

ZHANG ON THE USE OF PARP INHIBITOR–BASED 
COMBINATIONS IN MCRPC
In an interview with OncLive®, Tian Zhang, MD, MHS, an associate professor in the Department of 
Internal Medicine at UT Southwestern Medical Center, discussed the use of PARP inhibitor–based 
combinations in patients with metastatic castration-resistant prostate cancer (mCRPC).

At the 2023 Prost8 Cancer Conference, Zhang and colleagues conferred on the combination of PARP 
inhibitors with novel hormonal agents, specifically regarding when and how to use those combinations, 
Zhang said. PARP inhibitor monotherapy has an accepted role for the treatment of patients with homol-
ogous recombination repair (HRR) deficiency.

HOW DID THIS MEETING APPROACH THE TOPIC OF POTENTIAL  
COMBINATION THERAPIES WITH PARP INHIBITORS?
Our discussion primarily focused on the combination of PARP inhibitors with novel hormonal agents 
and when and how to use those combinations. The monotherapies have accepted use across the 
board for patients with HRR defects. The TRITON3 [NCT02975934] data add to our evidence of 
supporting patients treated with PARP inhibitors vs either chemotherapy or an androgen receptor 
[AR]-targeted agent.

Across these populations, we are continuing to use PARP inhibitors as monotherapies. The biggest 
controversy is whether we should use them in combination with AR-targeted agents. Should we use the 
combination up front for all patients with CRPC, regardless of HRR status, or should we use them in a 
select patient population?

The second question is whether the combination of a PARP inhibitor with an AR-targeted therapy is 
better than sequencing each as monotherapies. When thinking through these questions, often, we’re 
considering toxicity issues, affordability issues, and whether a patient is appropriate for the underlying 
AR-targeted agent and then whether they should receive the combination.

 READ THE FULL INTERVIEW HERE: bit.ly/3F71Pp8

 WATCH NOW:  
bit.ly/3mzk2p6
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PATIENTS WITH METASTATIC BREAST 
cancer may reach a point in their treatment 
where traditional therapies, and even newer 
agents, will not offer enough benefit to warrant 
their use. However, metronomic chemother-
apy—the use of low-dose chemotherapy over a 
long period—could represent an option for some 
patients without negatively affecting quality of 
life, according to Hyman B. Muss, MD.

“There comes a time for many patients with 
metastatic disease, no matter where they’ve 
begun, that they get to a point where it’s not 
likely any treatments are going to be extremely 
effective,” Muss explained. “Some exciting new 
therapies…don’t apply to all patients, and as 
good as they are, there will be a time where in 
most of the patients, they stop working. In this 
context, you might want to do something [with 
metronomic chemotherapy].”

In an interview with OncLive®, Muss discussed 
the key highlights from his presentation at the 
40th Annual Miami Breast Cancer Conference®, 
held March 2-6, 2023, including the potential 
benefits of metronomic chemotherapy and which 
patients with metastatic breast cancer could be 
candidates, as well as how to approach end-of-
life conversations and decisions for patients with 
breast cancer. Muss is the Mary Jones Hudson 
Distinguished Professor of Geriatric Oncology, 
Division of Oncology, at the University of North 
Carolina (UNC) Lineberger School of Medicine, 
and director of the Geriatric Oncology Program 
at UNC-Chapel Hill in Chapel Hill.

Q
Please expand on metronomic 
chemotherapy and when this option 

could be considered for patients with 
metastatic breast cancer.
I’m very excited to participate [in the Miami 
Breast Cancer Conference], and this year, I’ve 
been asked to speak at the plenary [session] 
about metronomic chemotherapy and end-of-life 
care in patients with metastatic breast cancer.

When we use the term metronomic, we are 
using smaller doses of [chemotherapy] on a more 
constant basis. The idea is that by doing that, 
you reduce toxicity, but you maintain a simi-
lar or minimally poor result as far as shrinking 
a tumor or achieving palliation, which is your 
goal. I’m going to talk about [metronomic chemo-
therapy], when to use it, [as well as] philosophy 
of life and when it’s time to stop all treat-
ment, which is extremely hard for patients, 
doctors, and nurses.

Patients frequently want to try something. 
However, you don’t want to give them a drug that 
you know is not likely to work [and] that can be 
very toxic. There are several studies of patients 
who have been moderately to heavily treated, 
[and] giving them small doses of chemotherapy. 
Specifically, drugs like capecitabine, which we 
use orally very frequently in breast cancer, but 
in lower doses. You can [use] liposomal doxo-
rubicin, which is commonly used in smaller 
metronomic doses. You can do it with eribulin in 
smaller doses. 

In these studies, the toxicity rates were 
low [and] responses were very good. Perhaps 
[responses] are as good as giving full doses, 
but those are studies that haven’t been done. 
[Metronomic chemotherapy] gives a little hope 
to the patient and to the doctor that we can 

help them out physically, as well as spiritually, 
and shrink the tumor for a while and improve 
quality of life. 

This is a concept that’s been used [for some 
time], although it’s not homeopathic medi-
cine. [Homeopathic medicine] is giving very 
tiny doses of medicine with no benefit. These 
are tested drugs, they are effective in breast 
cancer, and there are clinically published data 
supporting their use. 

Q
What factors can help determine 
whether metronomic chemotherapy  

is an appropriate approach for a  
given patient?
I like to say that there are [different] types of 
patients, and they overlap. There are [patients] 
who have been treated with numerous therapies, 
[such as] endocrine therapies for hormone recep-
tor–positive [disease] or anti-HER2 therapies for 
HER2-positive [disease], or chemotherapy for 
triple-negative [disease]. They’ve had extensive 
treatment, and they are coming to the end of the 
line for treatments that are likely to give them a 
good, prolonged progression-free survival [PFS]. 
In those patients, these strategies [with metro-
nomic chemotherapy] can be helpful. 

There are [patients] who say…they don’t want 
to do any more chemotherapy. You never tell a 
patient there’s nothing more you can do to help. 
There’s always something you can do to help 
another human being, patient or not. [However], 
it may come to a point where chemotherapy is 
likely to be futile, low value, and the patient says 
they have had enough and [prefer] hospice or 
palliative care.

Metronomic Chemotherapy 
Represents Late Treatment 
Option for Some Patients  
With Metastatic  
Breast Cancer
by RYAN SCOTT
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There’s another group [of patients] in the 
middle where you discuss the pros and cons to 
treatment. If they feel it’s worth a try with not 
too many adverse effects, they might do it. Then 
there are patients who will, to their last breath, 
want to try something. There is no right or 
wrong [answer], and we’re all going to encounter 
all of these [types of] patients. 

Irrespective of what you might think, as a 
doctor, an advanced practitioner, or a nurse, it is 
the patient’s decision. You need to provide them 
with the best information, and if a patient asks 
[about what you would do in their situation], I 
think you should tell them what you think you 
would do. I believe you should do your best to 
pick what you would do, and that’s where your 
judgment, experience, and practice style all 
come into effect, which can be helpful.

Q
Your presentation will look at 
providing hope for patients with 

breast cancer. Why is that important?
If you look at a [clinical trial], there is always a 

tail on a [survival] curve. There is always some-
one at the end of that PFS or overall survival 
curve, and you always hope it’s [your] patient. 
When you frame your treatment, how do you 
present treatment options to patients? You need 
to be honest, to say that the average patient on 
this treatment usually does well for a [certain 
amount of] time. Then, if it’s honest, you can say 
there is a small percentage of patients—who you 
can’t identify up front with any precision—whom 
may do well for long periods and no one can tell 
whether that’s your patient. 

A small probability of benefit maintains some 
hope. If that patient is sophisticated and [looks 
at the available data], you can show them and 
explain that some [individuals] are doing well, 
and it could be [them]. I believe that’s OK to 
do. I hate this concept now of becoming an effi-
cient doctor; I want to be a good doctor. I want to 
explain things to patients, and it takes time to do 
it and answer questions. 

If you feel it’s futile [for a certain patient] who 
is very sick, has a terrible performance status, 
they’re not getting out of bed, and they’re in 
pain, that discussion is much more difficult, [to 
say that a treatment is] not going to help. Some 
patients may still want to try, and that gets into 
your ethics and style. 

Most hospices do not allow you to give chemo-
therapy in midst of hospice, which is OK, 
although we could fix a little bit of that to be 
more flexible. That said, your job is to make that 
transition into dying of the disease as smooth 
as possible. There are ways of doing that [by] 
working with families and patients. There is a 
wonderful end-of-life letter where patients anno-
tate all the things in their life, [persons] and 
things they want to remember. It’s hard to do, 

but in a way, it’s a catharsis for many [patients]. 
It’s not for everybody. Some patients never 
do it, as they can never accept it, but it [can 
be] very helpful.

Q
How do you approach end-of-life  
care with patients?

The process of dealing with bad news  
[includes] denial, anger, bargaining, depres-
sion, [and] acceptance. That algorithm is helpful 
to think about, but I don’t believe it ever works 
that way. Usually you don’t see too [much] denial 
these days, but you still [see] it [where a patient 
will say,] “How could this happen to me?” 

Then, there’s anger. “Why did it happen to 
me?” Then there’s bargaining. “If I do this or 
that, maybe if I don’t step on the cracks on the 
sidewalk, the tumor will shrink a little bit.” 
You have depression, when [everything] finally 
hits a patient.

I’m not sure we all accept it. We get to a place 
where we know what’s going on, and [a patient] 
will say they can handle it. In my experience, 
very few [individuals] do that with any end-of-
life situation. It’s all mixed in. It’s bargaining 
one day, it’s acceptance the next, and it’s anger 
the next day. That’s being human. Those are 
helpful constructs. 

However, [individuals] are too complicated. 
It is much more complicated for very sick 
[patients]. Giving bad news is never a one-off. 
We teach [delivering bad news] in medical 
school, and it’s good, but it’s never a one-off. For 
some [persons], you need to stop the discussion 
abruptly because they are panicked. [Others] are 
very logical and you can go through it, but it’s 
such a mix. Everybody’s different, and despite 
50 years of being in oncology and practicing, I 
still rehearse [end-of-life discussions], and I’m 
still surprised by some of the answers I get in 
these discussions with patients.

Q
What are the indicators that a 
patient is approaching end of life?

As you get more experienced, you know that 
when a patient has extensive metastases in 
several organs of the body, a slight growth of 
that tumor is going to cause liver failure or 
respiratory failure.

Today we’re very good at [managing] pain. 
Years ago, we worried about cancer pain, and 
even with this terrible opioid crisis we have, 
I don’t believe it has affected treatment [for 
patients with cancer]. I don’t believe that’s a big 
issue with oncologists or palliative care patients.

There is an e-prognosis calculator on the 
internet open to everybody, and they have a 
hospice-type calculator for [patients] who are 
critically ill, not just with cancer but with 
anything. You can use it, but I believe most 
doctors get experience, and they know when 

we’re approaching days to weeks to sometimes 
months [remaining]. 

Patients will try to pin you down [on the exact 
amount of time they have left]. You pick a median, 
but you are careful to explain that it has tremen-
dous variability. You could be very sick within a 
few weeks, or we may see you in a year and you’ll 
be very similar. We know from a lot of human and 
animal data that cancers don’t grow linearly. They 
can plateau off. There’s a lot we don’t know, so 
doctors should be aware of that uncertainty and 
not be too precise, but they need to be realistic. 

If you have a sick patient [approaching end of 
life], you need to tell them they are very sick and 
if there is anything they need to do, they need to 
do it now. They need to get their affairs in order, 
have a durable health care power of attorney, and 
must have a will. They’ll save their family a lot of 
stress later. If there is some relative or friend they 
would like to make amends with, they need to do 
that now. They need to involve caregivers in this 
whole process. 

My wife, Loretta Muss, BA, RN, of UNC 
Lineberger Comprehensive Cancer Center, is a 
superb leader of caregiver support teams and 
groups. It is a tragedy to die alone, and most [indi-
viduals] don’t do it. But getting the caregivers, 
family, kids, and friends involved is a crucial thing.

Q
How can physicians incorporate 
metronomic chemotherapy and these 

end-of-life decisions into clinical practice?
Use your best clinical judgment to determine 
where the patient is [regarding their disease and 
treatment]. If there is a patient who really would 
like you to do something, and you feel it’s ethi-
cal to try it based on some of the data, you can 
consider metronomic chemotherapy. Of course, 
it can be associated with some toxicity, which 
is usually modest. In many of those patients, 
they are already having major symptoms from 
their cancer itself, so the add-on of these toxici-
ties is frequently very minimal, but they’re real. 
That might offer the patient some hope and you 
a little peace of mind. However, the patient and 
their family’s perspective on this [will inform 
this decision].

At a time where you really feel everything is 
futile, it’s good to have that honest [discussion], 
and some patients are going to turn you down. 
They’re going to ask [whether] you are giving up 
on them. We’re human, and it varies. Then you’ll 
have to decide what you want to do. 

One of the metronomic therapies is oral  
cyclophosphamide and methotrexate, which 
hardly causes any toxicity. I don’t think [using 
that regimen] is unethical; if the patient thinks 
maybe these pills will help them, I don’t think 
that’s so bad. Maybe the ethicist would feel 
[differently], but I don’t think that that’s  
so bad. ■



We are conducting AGILITY, a global, randomized, double-blind, placebo-controlled registrational 
Phase 3 study (NCT05020665) to evaluate the efficacy of entospletinib compared to placebo when 
added to induction chemotherapy (7+3) in fit, previously untreated, nucleophosmin 1-mutated (NPM1-m) 
acute myeloid leukemia (AML).  The primary objective of the study is the rate of molecularly defined 
measurable residual disease (MRD).  Patients will receive entospletinib (SYK inhibitor) or placebo orally, 
twice a day during induction and through completion of consolidation. For a list of participating sites, 
please refer to clinicaltrials.gov or contact us at clinicaltrials@kronosbio.com.

Now enrolling newly 
diagnosed patients with NPM1-
mutated, FLT3-negative acute 
myelogenous leukemia eligible 
for intensive chemotherapy
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Scan the QR Code or Visit  
ClinicalTrials.gov/ct2/show/NCT05020665
to learn more



Conference Highlights

70    Vol. 24 | No. 6 | MARCH 2023

A S C O  G U

©
 M

U
D

D
YM

AR
I -

 S
TO

C
K.

AD
O

BE
.C

O
M

2023 AMERICAN SOCIETY OF CLINICAL ONCOLOGY  
GENITOURINARY CANCERS SYMPOSIUM

 San Francisco,  Cal i forn ia

 Februar y  16-19,  2023

Darolutamide Plus ADT/Docetaxel Elicits Survival  
Benefit Across Subgroups in mHSPC
by COLLEEN MORETTI

ADDING DAROLUTAMIDE (NUBEQUA) TO  
androgen deprivation therapy (ADT) and 
docetaxel prolonged overall survival (OS) in 
patients with metastatic hormone-sensitive pros-
tate cancer (mHSPC), irrespective of disease 
volume or disease risk, and the combination 
should be considered the new standard of care for 
this patient population, according to Maha H. A. 
Hussain, MD, FASCO, FACP. Hussain presented 
results from a post hoc analysis of the phase 
3 ARASENS trial (NCT02799602) at 
the 2023 American Society of Clinical 
Oncology Genitourinary Cancers 
Symposium; the results were simul-
taneously published in the Journal of 
Clinical Oncology.1,2

Darolutamide plus ADT and docetaxel 
reduced the risk of death by approxi-
mately 30% across all volume and risk 
subgroups, the results showed. The 
median OS was not reached (NR; 95% CI, 
50.3-NR) for patients with high-volume disease 
who received darolutamide vs 42.2 months (95% 
CI, 39.7-46.0) for patients who received placebo 
(HR, 0.69; 95% CI, 0.57-0.82). The median OS was 
NR in the darolutamide arm or the placebo arm 
for those with low-volume disease (HR, 0.68; 95% 
CI, 0.41-1.13).1,2 

Median overall survival was also NR with 
darolutamide in the high-risk disease subgroup vs 
43.2 months (95% CI, 40.0-48.9) with placebo/ADT/
docetaxel (HR, 0.71; 95% CI, 0.58-0.86). Among 

those with low-risk disease, the median OS was NR 
in either arm (HR, 0.62; 95% CI, 0.42-0.90).

“The HR for both the low-volume and the 
high-volume [subgroups] favored the triplet ther-
apy,” Hussain said in a presentation of the data. 
“The median OS is NR in both categories [with 
darolutamide]. One of the issues is with low- 
volume [disease], the HR slightly crosses 1. 
However, I want to point out that this is a gener-
ally favorable group of patients, the medians 

have not been reached yet, and there is 
some separation in the curves later, so 
it’ll be interesting to see as we do more 
follow-up if there are different signals.” 
Hussain is the Genevieve E. Teuton 
Professor of Medicine in the Division 
of Hematology-Oncology, Department 
of Medicine, and deputy director of the 
Genitourinary Oncology Program at the 
Robert H. Lurie Comprehensive Cancer 
Center of Northwestern University in 

Chicago, Illinois.
“We conclude that darolutamide with ADT and 

docetaxel should be considered a new standard of 
care for patients with mHSPC,” Hussain said.

Metastatic presentation, disease volume, and 
risk status have been used as prognostic factors 
for patients with mHSPC. The analysis aimed to 
analyze outcomes of these subgroups treated in 
ARASENS using the definition of disease burden 
defined in CHAARTED (NCT00309985), which 
assessed ADT plus docetaxel, and risk status 

as defined in LATITUDE (NCT01715285), which 
assessed the addition of an androgen receptor 
pathway inhibitor to ADT.2

The full analysis included 1305 patients: 1005 
(77%) had high-volume disease and 300 (23%) 
had low-volume disease; 912 (70%) had high-risk 
disease and 393 (30%) had low-risk disease.1,2 

High-volume disease was defined using the 
CHAARTED criteria, with patients having visceral 
metastases and/or at least 4 bone metastases with 
at least 1 extending beyond the vertebral column 
or pelvis. High-risk disease was defined using the 
LATITUDE criteria, with patients having at least 
2 of the following risk factors: Gleason score 8 or 
higher, at least 3 bone lesions, and presence of 
measurable visceral metastasis. Of note, more than 
80% of patients had de novo metastatic disease.1,2

Patients were randomly assigned 1:1 to 600 mg 
of darolutamide twice daily or placebo, in combi-
nation with ADT. Docetaxel was administered for 
6 cycles in both study arms.1,2

Prior ARASENS results showed that darolut-
amide plus ADT and docetaxel significantly 
reduced the risk of death by 32% (HR, 0.68;  
95% CI, 0.57-0.80; P < .001) compared with 
placebo in patients with mHSPC.3

In patients with high-volume disease, the 
median time to castration-resistant prostate 
cancer (CRPC) was NR (95% CI, 41.5-NR) for 
those who received darolutamide combination 
compared with 16.4 months (95% CI, 13.9-19.3) 
for those who received placebo (HR, 0.41; 95% CI, 

Maha H.A. Hussain, 
MD, FASCO, FACP
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TABLE.  Secondary Outcomes in Subgroup Analyses of  ARASENS 1,2

All patients

End point Darolutamide (n = 651) Placebo (n = 654)

Time to pain progression HR, 0.79; 95% CI, 0.66-0.95

Time to first symptomatic skeletal event HR, 0.71; 95% CI, 0.54-0.94

Time to initiation of subsequent antineoplastic therapy HR, 0.39; 95% CI, 0.33-0.46

High-volume disease

End point Darolutamide (n = 497) Placebo (n = 508)

Time to pain progression HR, 0.75; 95% CI, 0.61-0.93

Time to first symptomatic skeletal event HR, 0.71; 95% CI, 0.53-0.96

Time to initiation of subsequent antineoplastic therapy HR, 0.40; 95% CI, 0.34-0.49

Low-volume disease

End point Darolutamide (n = 154) Placebo (n = 146)

Time to pain progression HR, 0.94; 95% CI, 0.66-1.01

Time to first symptomatic skeletal event HR, 0.89; 95% CI, 0.40-1.95

Time to initiation of subsequent antineoplastic therapy HR, 0.34; 95% CI, 0.22-0.52

High-risk disease

End point Darolutamide (n = 452) Placebo (n = 460)

Time to pain progression HR, 0.81; 95% CI, 0.65-1.01

Time to first symptomatic skeletal event HR, 0.84; 95% CI, 0.61-1.15

Time to initiation of subsequent antineoplastic therapy HR, 0.40; 95% CI, 0.33-0.48

Low-risk disease

End point Darolutamide (n = 199) Placebo (n = 194)

Time to pain progression HR, 0.76; 95% CI, 0.55-1.06

Time to first symptomatic skeletal event HR, 0.46; 95% CI, 0.25-0.84

Time to initiation of subsequent antineoplastic therapy HR, 0.36; 95% CI, 0.26-0.52

Incidence of treatment-emergent adverse events 
(TEAEs) were consistent with the overall popula-
tion across subgroups by high-/low-volume and 
high-/low-risk and were consistent across treat-
ment arms. For those with high-volume disease 
who received darolutamide (n = 498) grade 3, 
grade 4, and grade 5 TEAEs occurred in 37.8%, 
27.1%, and 4.2% of patients, respectively. These 
rates were 37.4%, 26.9%, and 4.0%, respectively 
in the placebo arm (n = 506). The rate of discon-
tinuation of darolutamide was 13.3% and rate of 
discontinuation of placebo was 10.7%. The rates 
of discontinuation for docetaxel were 7.8% and 
10.7%, respectively.

For those with low-volume disease who received 
darolutamide (n = 154), the rate of grade 3, 4, and 
5 TEAEs was 39.0%, 31.2%, and 3.9%, respectively. 
For those who received placebo (n = 144), the rates 
were 29.9%, 31.3%, and 4.2%, respectively. In this 
subgroup, the rate of discontinuation of darolut-
amide was 14.3% and rate of discontinuation of 
placebo was 10.4%. The rates of discontinuation for 
docetaxel were 8.4% and 9.0%, respectively.

TEAEs of grade 3, 4, and 5 occurred in 37.3%, 
30.2%, and 3.8% of patients with high-risk 
dis-ease in the darolutamide arm (n = 453) and 
in 36.5%, 27.8%, and 4.2% of patients, respec-
tively, in the placebo arm (n = 457). Darolutamide 
was discontinued for 12.8% of patients, and 9.8% 
of patients discontinued placebo. The rates of 
docetaxel discontinuation in this subgroup were 
8.4% and 9.8% in the experimental and control 
arms, respectively.

Finally, for patients with low-risk disease, the 
rate of grade 3, 4, and 5 TEAEs for patients who 
received darolutamide (n = 199) were 37.9%, 
23.1%, and 5.0%, respectively. For those who 
received placebo (n = 193), the incidences of 
grade 3, 4, and 5 TEAEs were 33.7%, 28.0%, and 
3.6%, respectively. The rate of discontinuation was 
15.1% with darolutamide and 12.4% with placebo. 
Rates of docetaxel discontinuation were 7.0% and 
11.4%, respectively. 

“The favorable safety profile of darolutamide 
was confirmed in all volume and risk popula-
tions [and was] consistent with the data that were 
reported in the overall population of this study,” 
Hussain said. ■

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

0.34-0.49). In patients with low-volume disease, 
the median time to CRPC was also NR for those 
who received darolutamide vs 25.8 months 
for those who received placebo (HR, 0.21; 95% 
CI, 0.14-0.33).

The addition of darolutamide was benefi-
cial across all other key secondary end points 
(TABLE).1,2 Among all treated patients, the median 
time to pain progression (HR, 0.79; 95% CI, 0.66-
0.95), median time to first symptomatic skeletal 
event (HR, 0.71; 95% CI, 0.54-0.94), and median 
time to initiation of subsequent systemic antineo-
plastic therapy (HR, 0.39; 95% CI, 0.33-0.46) were 
all improved with darolutamide vs placebo.

These findings were consistent across subgroup 
analyses. For those with high-volume disease, 
darolutamide improved the median time to pain 
progression (HR, 0.75; 95% CI, 0.61-0.93), time to 
first symptomatic skeletal event (HR, 0.71; 95% 
CI, 0.53-0.96), and time to initiation of subsequent 
systemic antineoplastic therapy (HR, 0.40; 95% 
CI, 0.34-0.49). For those with low-volume disease, 
the median time to pain progression (HR, 0.94; 
95% CI, 0.66-1.36) and time to first symptomatic 
skeletal event (HR, 0.89; 95% CI, 0.40-1.95) were 
least improved with darolutamide vs placebo; 
however, those with low-volume disease saw the 
greatest improvement in median time to initiation 

of subsequent systemic antineoplastic therapy 
(HR, 0.34; 95% CI, 0.22-0.52).

For those with high-risk disease, the HR also 
favored darolutamide vs placebo for time to pain 
progression (HR, 0.81; 95% CI, 0.65-1.01), time 
to first symptomatic skeletal event (HR, 0.84; 
95% CI, 0.61-1.15), and time to initiation of subse-
quent systemic antineoplastic therapy (HR, 
0.40; 95% CI, 0.33-0.48). For those with low-risk 
disease, the HRs were 0.76 (95% CI, 0.55-1.06), 
0.46 (95% CI, 0.25-0.84), and 0.36 (95% CI, 0.26-
0.52), respectively. 

“All of these are important secondary end 
points,” Hussain said. “And what you see here, 
irrespective of the risk criteria or the volume of 
disease, the triplet had a better outcome, [with] 
the HRs favoring the triplet therapy.”
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Sacituzumab Govitecan Benefit Is Consistent Following CPI  
in Platinum-Ineligible mUC
by SILAS INMAN

TREATMENT WITH THE ANTI–TROP-2 
antibody-drug conjugate sacituzumab govitec-
an-hziy (Trodelvy) elicited an objective response 
rate (ORR) of 32% (95% CI, 17.5%-48.7%) in 
platinum-ineligible patients with metastatic 
urothelial cancer (mUC) following progression on 
an immune checkpoint inhibitor (CPI), accord-
ing to the primary analysis of TROPHY-U-01 
cohort 2 (NCT03547973), which was presented at 
the 2023 American Society of Clinical Oncology 
Genitourinary (ASCO GU) Cancers Symposium.1 

In cohort 2 of the study, which enrolled  
38 patients, all responses to sacituzumab govite-
can were partial (n = 12) and lasted for a median 
duration of 5.6 months (95% CI, 2.8-13.3). After a 
median follow-up of 9.3 months (range, 0.5-30.6), 
the median progression-free survival (PFS) was 
5.6 months (95% CI, 4.1-8.3) and the median 
overall survival (OS) was 13.5 months (95% CI, 
7.6-15.6). Two-thirds of patients (68%) experienced 
a grade 3 or higher treatment-related adverse 
events (TRAEs); however, there were no treat-
ment-related deaths.  

“These data support further evaluation 
of sacituzumab govitecan—alone or in 
combination—in patients with metastatic 
urothelial carcinoma who progressed 
after prior CPI therapy,” lead investiga-
tor Daniel P. Petrylak, MD, said during a 
presentation of the results. “Sacituzumab 
govitecan had a manageable safety 
profile with no new safety signals and 
no treatment-related deaths.” Petrylak is 
a professor of medicine (medical oncol-
ogy) and of urology, and chief of Genitourinary 
Oncology at Yale School of Medicine, in New 
Haven, Connecticut, and the 2017 Giants of Cancer 
Care® award winner for genitourinary cancers.

Sacituzumab govitecan received an acceler-
ated approval from the FDA in April 2021 for 
patients with advanced urothelial cancer, based 
on findings from 112 patients in cohort 1 of the 
TROPHY-U-01 study. In this cohort, patients had 
progressed after platinum therapy and a CPI. In 
the data that led to the approval, the ORR was 
27.7% (95% CI, 19.6%-36.9%), with a 5.4% complete 
response rate.2 In updated findings presented 
at the 2022 ASCO GU meeting,3 sacituzumab 
govitecan had an ORR of 28% (95% CI, 20.2%-
37.6%) and 12-month PFS and OS rates of 14% and 
45%, respectively.

For cohort 2 of the study, patients received saci-
tuzumab govitecan at 10 mg/kg subcutaneously 
on days 1 and 8 of a 21-day cycle. The median 
age of patients in the study was 73 years (range, 

41-87) and most were men (61%). ECOG status 
was evenly split between 0 and 1 (50% each) and 
two-thirds of patients (66%) had visceral metasta-
ses, with 29% of patients having liver metastasis 
at baseline. A third of patients had locoregional 
disease at baseline (34%).1 

The median number of prior therapies was 
2 (range, 1-5), and half of patients (50%) had 
received platinum therapy as neoadjuvant or adju-
vant therapy. Data on a prior CPI was missing 
for 1 patient; a majority of the remaining 97% of 
patients had received pembrolizumab (Keytruda) 
before entering the study (58%). Additionally, 18% 
of patients received prior enfortumab vedotin-
ejfv (Padcev) and 3% had received erdafitinib 
(Balversa). The median time from last therapy to 
study drug administration was 1.6 months (range, 
1-8). The median duration of last therapy was 
4.2 months (range, 1-12), and the best response 
achieved was a complete response in 1 patient 
(3%) and a partial response in 6 (16%).1

In addition to partial responses, an additional 
13 patients had stable disease as their best over-

all response (34%). In roughly a quarter 
of these individuals, stable disease 
lasted for at least 6 months (n = 4; 11%). 
The clinical benefit rate, defined as 
responses plus stable disease for at least 
6 months, was assessed as 42% (95% 
CI, 26.3%-59.2%). Slightly more than 
two-thirds of individuals (69%) expe-
rienced some degree of reduction in 
target lesion size. 

“Responses were largely similar 
across prespecified subgroups,” Petrylak noted. 
“This was regardless of the number of prior anti-
cancer therapies, although some of the subgroups 
were limited by very small patient numbers.”

The most common all-grade TRAEs were 
diarrhea (63%), alopecia (50%), nausea (47%), 
neutropenia (45%), fatigue (42%), anemia (37%), 
leukopenia (34%), and decreased appetite (26%). 
The most common grade 3 or higher TRAEs 
were neutropenia (34%), anemia (21%), leuko-
penia (18%), fatigue (18%), and diarrhea (16%). 
Additionally, 8% of patients experienced treat-
ment-related febrile neutropenia, of which 2 cases 
were grade 3 and 1 was grade 4 in severity.1

TRAEs led to treatment discontinuations for 
18% of patients, and another 37% required a saci-
tuzumab govitecan dose reduction. G-CSF was 
used as primary prophylaxis for 18% of patients 
and in 26% of patients for secondary prophylaxis. 
Commenting on the levels of myelotoxicity and 
the need for G-CSF, Petrylak said, “In practice, 

as well as in the trial, it was permitted that you 
could use primary prophylaxis, and I do, because 
this simply avoids the problem.”

The TROPHY-U-01 study consists of 6 arms 
assessing sacituzumab govitecan in various 
settings for patients with urothelial carcinoma. 
Cohorts 4, 5, and 6 examining the therapy as a 
first-line therapy remain open and are currently 
enrolling, Petrylak noted. Additionally, the phase 
3 randomized TROPiCS-04 study (NCT04527991) 
of sacituzumab govitecan vs single-agent chemo-
therapy after progression of platinum therapy and 
a CPI is also ongoing, although no longer recruit-
ing. Primary study completion is anticipated 
in August 2024. ■

Research funding for the TROPHY-U-01 study 
came from Gilead Sciences Inc.
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“These data support further 
evaluation of sacituzumab 

govitecan—alone or in  
combination—in patients  

with metastatic urothelial  
carcinoma who progressed 

after prior CPI therapy.”

— DANIEL P. PETRYLAK, MD
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Final Analyses of IMvigor130 Demonstrate Span  
of Atezolizumab Efficacy Across Subgroups
by CAROLINE SEYMOUR AND ASHLING WAHNER

CONSISTENT WITH FINDINGS FROM the 
first and second interim overall survival (OS) 
analyses of patients treated in cohort B of the 
IMvigor130 study (NCT02807636), the final 
OS analysis failed to show an improvement 
with atezolizumab (Tecentriq) monotherapy 
compared with placebo plus platinum-based 
chemotherapy and gemcitabine in patients with 
untreated locally advanced or metastatic urothe-
lial cancer (mUC).1 A trend toward improved 
OS was, however, observed in patients treated 
in cohort A, which evaluated atezolizumab in 
combination with platinum-based chemotherapy 
and gemcitabine.2

After the OS analysis of patients treated 
in cohort A failed to cross the prespecified 
boundary for significance, the subsequent OS 
analyses for cohorts A and B became informal 
(FIGURE).1,2 The final analyses were presented at 
the 2023 American Society of Clinical Oncology 
Genitourinary Cancers Symposium.1,2 

IMVIGOR130 COHORT B
In the monotherapy cohort B, the median OS was 
15.2 months (95% CI, 13.1-17.7) in the atezoli-
zumab arm (n = 360) vs 13.3 months 
(95% CI, 11.9-15.6) in the chemotherapy 
arm (n = 359; HR, 0.98; 95% CI, 0.82-
1.16). The 12- and 24-month OS rates 
with atezolizumab were 57.9% (95% CI, 
52.7%-63.1%) and 34.5% (95% CI, 29.4%-
39.5%) vs 54.6% (95% CI, 49.2%-59.9%) 
and 32.3% (95% CI, 27.3%-37.4%) with 
chemotherapy, respectively.1

Despite the overall population not 
experiencing a clinical benefit with 
monotherapy, Aristotelis Bamias, MD, presented 
additional exploratory efficacy data, which 
suggest that cisplatin-ineligible patients with 
high PD-L1 expression—defined as immune 
cell (IC) 2/3—may experience a benefit with the 
PD-L1 inhibitor.

In this population, the median OS was 18.6 
months (95% CI, 14.0-49.4) with atezolizumab 
(n = 50) vs 10.0 months (95% CI, 7.4-18.1) with 
chemotherapy (n = 43; HR, 0.56; 95% CI, 0.34-
0.91). Comparatively, cisplatin-ineligible patients 
with PD-L1 IC0/1 expression had median OS of 
11.2 months (95% CI, 6.9-14.7) with atezolizumab 
(n = 140) vs 11.8 months (95% CI, 10.2-14.3) 
with chemotherapy (n = 140; HR, 1.14; 95% 
CI, 0.88-1.48).1

“Overall, the tolerability profile of atezoli-
zumab monotherapy was favorable relative to 
that of placebo plus chemotherapy,” Bamias, 

an associate professor at the Medical School 
of the University of Athens, in Greece, said in 
a presentation of the data. “The benefit-risk 
ratio of atezolizumab vs chemotherapy support 
atezolizumab as first-line treatment for cispla-
tin-ineligible patients with PD-L1 IC2/3 mUC.”

Forty-nine months had passed from the time 
the last patient was randomly assigned to data 
cutoff. At this time, 19% (n = 67) of patients 
remained on study in the atezolizumab mono-
therapy arm vs 14% (n = 49) in the chemotherapy 
arm. Most study discontinuations in the atezoli-
zumab and chemotherapy arms were due to 
death, at 73% (n = 264) and 74% (n = 265), 
respectively. Median survival follow-up was 
13.4 months (14.0 months in arm B and 12.0 
months in arm C).

Additional survival data from the intention-to-
treat (ITT) population also showed an advantage 
with atezolizumab in patients with higher PD-L1 
expression. The median OS was 27.5 months 
(95% CI, 17.7-49.4) with atezolizumab (n = 88) 
vs 16.7 months (95% CI, 10.0-26.1) with chemo-
therapy (n = 85) in patients with PD-L1 IC2/3 
(HR, 0.70; 95% CI, 0.48-1.03). Patients with PD-L1 

IC0/1 had median OS of 13.5 months 
(95% CI, 11.1-16.3) with atezolizumab 
(n = 272) vs 12.9 months (95% CI, 11.6-
15.0) with chemotherapy (n = 274; HR, 
1.03; 95% CI, 0.85-1.24).1

Response data were also assessed in 
the ITT and cisplatin-ineligible PD-L1 
IC2/3 populations. In the ITT popu-
lation, the ORR was 24.2% (95% CI, 
19.9%-29.0%) with atezolizumab vs 44.4% 
(95% CI, 39.2%-49.7%) with chemother-

apy. The complete response (CR) rates were 8% in 
both arms. The median DOR was 29.6 months 
(95% CI, 15.9-not evaluable [NE]) with atezoli-
zumab and 8.1 months (95% CI, 6.3-8.5) with 
placebo plus chemotherapy, and the disease 
control rates (DCRs) were 38% (95% CI, 33%-43%) 
and 59% (95% CI, 54%-64%), respectively.1

In the cisplatin-ineligible PD-L1 IC2/3 popu-
lation, the ORR was 40.0% (95% CI, 26.4%-54.8%) 
with atezolizumab vs 32.6% (95% CI, 19.1%-48.5%) 
with chemotherapy. The median DOR was NE 
(95% CI, 7.2-NE) with atezolizumab vs 6.2 months 
(95% CI, 4.2-10.9) with chemotherapy; DCRs were 
not available in this population.

Subsequent nonprotocol therapy analy-
sis showed that approximately half of patients 
in the atezolizumab and chemotherapy arms 
received at least 1 additional treatment, respec-
tively, including chemotherapy (n = 162, 45% 

vs n = 114, 32%), immunotherapy (n = 13, 
4% vs n = 88, 25%), or treatment with the 
antibody-drug conjugate (ADC) enfortumab 
vedotin-ejfv (Padcev; n = 7, 2% vs n = 5, 1%).

Regarding safety, no new signals were 
reported with additional follow-up. Treatment-
related adverse effects (AEs) and AEs leading 
to discontinuation were less common with 
atezolizumab vs chemotherapy, at 61% 
and 9% with atezolizumab vs 96% and 34% 
with chemotherapy.

Serious AEs and serious treatment-related 
AEs occurred in 46% and 12% of patients in 
the atezolizumab arm vs 50% and 26% in the 
chemotherapy arm. Notably, no new grade 5 
treatment-related AEs were recorded in either 
arm since the first interim OS analysis.

IMVIGOR130 COHORT A
Despite not reaching statistical significance, the 
final OS analysis of cohort A demonstrated a 

FIGURE.  IMvigor130 (NCT02807636)  
Tr ia l  Design 1,2

Key Inclusion Criteria 
•  Histologically documented locally advanced or 

metastatic mUC
• No prior systemic therapy in the metastatic setting
• ECOG performance score of 0 to 2
• Eligible for platinum-based chemotherapy
• Measurable disease per RECIST 1.1 criteria
• Adequate hematologic and end-organ function

Randomly assigned 1:1:1

Arm A
Atezolizumab and platinum/gemcitabine 

Arm B 
Atezolizumab monotherapy

Arm C
Placebo and platinum/gemcitabine

Coprimary end points Secondary end points
•  Investigator assessed 

PFS and OS 
•  Arm A vs arm C ITT
•  OSa

•  Arm B vs arm C ITT
•  Safety 

(investigator assessed): 
• ORR 
• DOR
• PFS 
• Arm B vs arm C

DOR, duration of response; IC, immune cell; ITT, intention to treat;  
mCU, metastatic urothelial carcinoma; ORR, overall response rate;  
OS, overall survival.

aPer the statistical design of the trial, PFS benefit had to be met for arm 
A vs arm C in the ITT population before OS could be formally tested in 
arm A vs arm C (ITT), arm B vs arm C (ITT), and arm B vs arm C (PD-L1 
IC2/3), respectively. Because the first and second interim OS analyses 
proved negative, the comparison of atezolizumab and chemotherapy was 
exploratory only.

Aristotelis  
Bamias, MD
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trend toward improved OS with the combination 
of atezolizumab and platinum-based chemother-
apy.2 At a median follow-up of 13.4 months,  
336 (75%) OS events occurred with atezolizumab 
plus platinum and gemcitabine and 310 (78%) 
occurred with placebo plus platinum and gemcit-
abine (HR, 0.85; 95% CI, 0.73-1.00) with a 1-sided 
P value of .023, which did not cross the prespec-
ified efficacy boundary of 0.021.2 Moreover, the 
median OS was 16.1 months (95% CI, 14.2-18.8) 
with the atezolizumab combination compared 
with 13.4 months (95% CI, 12.0-15.3) with the 
placebo combination.

“Platinum-based chemotherapy and immuno-
therapy are considered standards of care for the 
up-front treatment of [patients with] metastatic 
urothelial carcinoma,” Enrique Grande Pulido, 
MD, head of the Medical Oncology Service and 
Clinical Research of MD Anderson Cancer Center 
Madrid, in Spain, said in a presentation of the 
data. “We have a huge biological background in 
which we can see the synergy between these  
2 agents that potentiates immunomodulation.”

At a median survival follow-up of 14.8 months 
in arm A and 12.3 months in arm C, 98% 
(n = 444 of 451) and 99% (n = 394 of 400) of 
patients, respectively, had received treatment. 
Of the 18% and 13% of patients in arms A and C, 
respectively, who remained on study at the data 
cutoff, 7% and 3%, respectively, were alive on 
treatment and 11% and 10%, respectively, were 
alive in survival follow-up.2

In total, 81% and 87% of patients in arms A and 
C, respectively, discontinued the study. In arm 
A, patients discontinued because of death (73%), 
patient withdrawal (6%), loss to follow-up (3%), 
and symptomatic deterioration (< 1%). In arm 
C, patients discontinued because of death (75%), 
patient withdrawal (10%), loss to follow-up (2%), 
and protocol deviation (< 1%).2

The 24-month OS rates were 38% (95% CI, 
33%-42%) and 32% (95% CI, 28%-37%) in arms 
A and C, respectively. The 36-month OS rates 
were 26% (95% CI, 22%-30%) and 22% (95% CI, 
17%-26%) in arms A and C, respectively.

A total of 33% (n = 151) of patients in arm 
A and 47% (n = 189) of those in arm C were 
treated with at least 1 subsequent nonprotocol 
therapy. In arm A, 28% (n = 125), 8% (n = 38), 
and 2% (n = 9) of patients received chemo-
therapy, immunotherapy, or an antibody-drug 
conjugate (ADC), respectively. In arm C, 31% 
(n = 125), 25% (n = 98), and 1% (n = 5) of patients 
received chemotherapy, immunotherapy, or an 
ADC, respectively.2

“There is a trend toward improvement in 
survival for patients receiving cisplatin and 

not a trend in patients receiving carboplatin,” 
Grande noted. In patients who received cisplatin, 
the median OS was 21.5 months (95% CI, 17.2-
25.4) in arm A (n = 137) and 13.4 months (95% 
CI, 11.7-18.4) in arm C (n = 136; HR, 0.76; 95% CI, 
0.57-1.01). In patients who received carboplatin, 
the median OS was 14.3 months (95% CI, 12.0-
16.5) in arm A (n = 314) and 13.4 months (95% 
CI, 10.8-15.6) in arm C (n = 264; HR, 0.89; 95% 
CI, 0.74-1.08).2

In patients with less than 5% PD-L1 expression 
who received cisplatin, the median OS was 19.5 
months (95% CI, 14.9-23.5) in arm A (n = 102) 
and 12.7 months (95% CI, 11.2-17.0) in arm C 
(n = 102; HR, 0.75; 95% CI, 0.55-1.03). In patients 
with at least 5% PD-L1 expression, the median 
OS was 60.2 months (95% CI, 18.5-NE) in arm A 
(n = 35) and 27.9 months (95% CI, 12.8-NE) in 
arm C (n = 34; HR, 0.74; 95% CI, 0.39-1.38).2

In patients with less than 5% PD-L1 expres-
sion who received carboplatin, the median OS 
was 13.9 months (95% CI, 11.9-16.1) in arm A 
(n = 241) and 13.4 months (95% CI, 10.8-15.6) 
in arm C (n = 207; HR, 0.93; 95% CI, 0.75-1.15). 
In patients with over 5% PD-L1 expression, the 
median OS was 16.6 months (95% CI, 9.4-28.6) in 
arm A (n = 73) and 14.0 months (95% CI, 8.9-19.9) 
in arm C (n = 57; HR, 0.78; 95% CI, 0.51-1.18).

Across the entire study population, the ORR 
was 48.1% (95% CI, 43.4%-52.8%) in arm A vs 
44.8% (95% CI, 39.9%-49.9%) in arm C. In arm 
A, 14%, 34%, 29%, and 12% of patients achieved 
best responses of CR, partial response (PR), 
stable disease (SD), and progressive disease 
(PD), respectively. In arm C, 8%, 37%, 34%, 
and 13% of patients achieved best responses of 
CR, PR, SD, and PD, respectively. Additionally, 
18% of patients in arm A who received cispla-
tin achieved a CR, with a median DOR of 13.2 
months (95% CI, 10.3-24.3), which was longer 
than that observed in the other subgroups.2

The DCR rate in the ITT population was 64.9% 
(95% CI, 60.3%-63.9%) in arm A and 60.2% (95% 
CI, 55.2%-65.1%) in arm C. The median DOR was 
9.1 months (95% CI, 8.0-10.6) in arm A and 8.2 
months (95% CI, 6.3-8.6) in arm C.

Of the 454 patients in arm A and 389 patients 
in arm C included in the safety analysis, grade 3 
or 4 adverse effects (AEs) were seen in 84% and 
85% of patients, respectively, and treatment-re-
lated AEs (TRAEs) of grades 3 or 4 were seen in 
81% and 80% of patients, respectively. No new 
grade 5 TRAEs have occurred in either arm. A 
total of 2% and 1% of patients in arms A and C, 
respectively, had grade 5 TRAEs.

In arm A, AEs of special interest of grade 3 
or 4 or grade 5 were observed in 9% and 1% of 
patients, respectively. In arm C, AEs of special 
interest of grade 3 or 4 or grade 5 were observed 
in 4% and less than 1% of patients, respec-
tively. Treatment-related serious AEs occurred 

in 32% and 26% of patients in arms A and 
C, respectively.

In total, 36% and 34% of patients in arms A and 
C, respectively, had AEs leading to withdrawal 
from any treatment. In arm A, 13% of patients 
had AEs leading to atezolizumab withdrawal 
and 81% had AEs leading to dose modification 
or interruption. In arm C, 8% had AEs leading to 
placebo withdrawal and 78% had AEs leading to 
dose modification or interruption.

“Consistent with prior exploratory analyses, 
improved OS with atezolizumab plus chemo-
therapy appeared greater relative to the ITT 
population when atezolizumab was combined 
with cisplatin rather than with carbopla-
tin. Further mechanistic investigations are 
warranted,” Grande concluded.

TRIAL IN CONTEXT
In a discussion of the 2 abstracts, Andrea B. 
Apolo, MD, of the National Institutes of Health, 
said: “Chemotherapy plus checkpoint [inhib-
itor] combinations have different efficacy in 
a variety of solid tumors. The combination of 
chemotherapy plus [a] checkpoint inhibitor did 
not work with atezolizumab and with pembroli-
zumab [in mUC]. The chemotherapy used in the 
chemotherapy plus checkpoint [inhibitor] combi-
nations may make a difference; cisplatin may be 
a better choice, but additional data from other 
trials are pending.

“Hierarchical studies limit the statistical 
testing of subsequent study arms if the first 
question asks are negative, so this important 
to consider when designing these large trials. 
Checkpoint inhibitor monotherapy is no longer 
an FDA approved standard-of-care option for the 
first-line treatment of platinum-eligible patients. 
There are ongoing trials assessing the efficacy of 
ADCs plus checkpoint inhibitors vs chemother-
apy in the metastatic and neoadjuvant settings.”

In November 2022, atezolizumab was volun-
tarily withdrawn from the US market for its 
first-line indication in metastatic urothe-
lial carcinoma.3 ■
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Niraparib Plus Abiraterone/Prednisone 
Maintain rPFS Benefit in HRR  
Gene–Altered mCRPC
by NICHOLAS WRIGLEY

THE COMBINATION OF NIRAPARIB 
(Zejula), abiraterone acetate (Zytiga), and predni-
sone prolonged survival and delayed progression 
rates in patients with metastatic castration- 
resistant prostate cancer (mCRPC) harboring 
homologous recombination repair (HRR) gene 
alterations, according to data from the second 
interim analysis of the phase 3 MAGNITUDE 
trial (NCT03748641).

After 8 months of additional follow-up since 
the previous interim analysis, the median 
radiographic progression-free survival (rPFS) 
was 16.7 months in the niraparib group vs 
13.7 months in the placebo arm (HR, 0.76; 
95% CI, 0.60-0.97; nominal P = .0280), accord-
ing to data presented at the 2023 American 
Society of Clinical Oncology Genitourinary 
Cancers Symposium.

Niraparib also yielded a statistically signifi-
cant benefit in time to symptomatic progression 
(TSP) vs placebo, with an HR of 0.60 (95% CI, 
0.42-0.84; P = .0029), as well as in time to cyto-
toxic chemotherapy (TCC), with an HR of 0.67 
(95% CI, 0.47-0.94; P = .0206).

Notably, among patients with BRCA alterations, 
the median rPFS was 19.5 months with niraparib 
and 10.9 months with placebo (HR, 0.55; 95% CI, 
0.39-0.78; nominal P = .0007), respectively. TSP 
progression in the BRCA subgroup was not eval-
uable (NE) in the niraparib arm and 23.6 months 
in the placebo arm (HR, 0.54; 95% CI, 0.35-0.85; 
P = .0071). Additionally, the median TCC in the 
BRCA subgroup was NE in the niraparib arm and 
27.3 months in the placebo arm, respectively 
(HR, 0.56; 95% CI, 0.35-0.90; P = .0152).

Overall survival ticked up in the BRCA 
subgroup, with a median of 29.3 
months with niraparib and 28.6 months 
with placebo (HR, 0.88; 95% CI, 0.58-
1.34; P = .5505).

Niraparib treatment also resulted in 
delayed time to worst pain intensity 
(HR, 0.70; 95% CI, 0.44-1.12; nominal P 
= .1338) and pain interference (HR, 0.67; 
95% CI, 0.40-1.12; nominal P = .1275) vs 
placebo in the BRCA subgroup.

“We all acknowledge that patients 
with metastatic CRPC and HRR alterations, 
especially BRCA [alterations], have a grim prog-
nosis,” said presenting author Eleni Efstathiou, 
MD, PhD, section chief of Genitourinary Medical 
Oncology at Houston Methodist Cancer Center in 
Texas. “Here, with a longer median follow-up…

the MAGNITUDE trial confirms the benefit of 
the niraparib plus abiraterone combination…
compared with placebo plus abiraterone.”

The HRR-positive cohort of the randomized, 
double-blind MAGNITUDE study enrolled 423 
eligible patients, of whom 212 received niraparib 
and 211 received placebo. Treatment consisted of 
either niraparib at 200 mg daily plus standard 
abiraterone at 1 g daily and prednisone at 10 mg 
daily or the same regimen with placebo.

Patients in both the niraparib and placebo 
groups had a median age of 69 years. Most 
patients in both groups had BRCA1/2 alterations 
(53.3% vs 53.1%) and bone metastases (86.3% 
vs 80.6%). Moreover, a minority had received 
taxane-based chemotherapy (19.3% vs 20.9%) 
or abiraterone treatment (23.6% vs 22.7%). The 
niraparib group had a slightly higher proportion 
of patients with visceral metastases (24.1%) vs the 
placebo group (18.5%).

“The MAGNITUDE patient population is repre-
sentative of what we see in our daily practice,” 
Efstathiou said. “[Patients] were even allowed 
to [have initiated] abiraterone [treatment] up to 
4 months prior to enrollment.”

Median follow-up at the time of the analysis 
was 26.8 months, and median treatment dura-
tions were 17.9 months with niraparib and 15.2 
months with placebo. A greater proportion of 
patients in the niraparib group (34.9%) remain on 
therapy vs those in the placebo group (27.0%).

The toxicity profile was consistent with the 
first interim analysis, and no new safety signals 
were observed. Adverse effects (AEs) were gener-
ally more common among patients treated with 
niraparib. The most frequent AEs in the niraparib 

and placebo groups, respectively, were 
anemia (50.0% vs 22.7%), hyperten-
sion (33.0% vs 22.3%), and constipation 
(33.0% vs 15.6%).

“These results continue to support 
genomic testing in metastatic 
CRPC, as well as the use of nirapa-
rib plus abiraterone in [patients with] 
HRR-positive metastatic CRPC, partic-
ularly those harboring BRCA gene 
alterations,” Efstathiou concluded. ■
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RWE Supports Frontline Avelumab Maintenance in Locally 
Advanced, Metastatic Urothelial Carcinoma 
by LINDSAY FISCHER

REAL-WORLD DATA SUPPORT front-
line maintenance with avelumab (Bavencio) 
in patients with locally advanced or meta-
static urothelial carcinoma (mUC) following 
platinum-based chemotherapy, according to 
findings from an Italian compassionate use 
program presented at the 2023 American 
Society of Clinical Oncology Genitourinary 
Cancers Symposium.1

In a population of 411 patients with locally 
advanced mUC who received avelumab, many of 
whom had upper tract UC or had received carbopla-
tin-based chemotherapy, median overall survival 
(OS) was not reached. The 12-month OS rate was 
69.2% (95% CI, 64.8%-73.7%), and median progres-
sion-free survival (PFS) was 8.1 months (95% 
CI, 6.1-10.4). The 12-month PFS rate was 44.3% 
(95% CI, 39.5%-49.1%). Thirty-three patients (7.1%) 
developed all-cause grade 3 or 4 adverse events 
during treatment. 

“Avelumab [as] frontline maintenance provided 
clinical benefits and had a manageable safety 
profile in Italian patients with locally advanced 
mUC, consistent with findings from the phase 
3 JAVELIN Bladder 100 trial [NCT02603432],” 
Lorenzo Antonuzzo, MD, of Careggi University 
Hospital, Florence, and coinvestigators wrote in 
a poster.1 “Overall, these real-world data provide 
further support for avelumab frontline mainte-
nance as standard of care in eligible patients with 
locally advanced mUC.”

JAVELIN Bladder 100 demonstrated that first-
line maintenance with avelumab, along with 
best supportive care, improved OS and PFS in 
patients with locally advanced mUC compared 
with best supportive care alone. The study 
included patients who had received frontline plat-
inum-based chemotherapy whose disease had not 
subsequently progressed.

Long-term follow-up findings from JAVELIN 
Bladder 100 (over 38 months in both arms) 
showed that median OS was 23.8 months with 
avelumab and 15.0 months with support-
ive care alone (HR, 0.76; 95% CI, 0.631-0.915; 
P = .0036). Median PFS was 5.5 months vs 2.1 
months, respectively (HR, 0.54; 95% CI; 0.457-
0.645; P < .0001).

Following reports from JAVELIN Bladder 100, 
the European Commission and the FDA approved 
avelumab, and the agent is now recommended 
as standard of care in international treat-
ment guidelines.1-3

As part of an Italian compassionate use 
program, a portion of patients with locally 
advanced mUC from across 140 different Italian 

medical centers were able to receive avelumab 
treatment before reimbursement from the 
Italian Medicines Agency became available.1 
This prospective, noninterventional, multicenter 
study was conducted between January 18, 2021, 
and March 7, 2022. Of note, the treatment had 
been approved by the European Commission on 
January 25, 2021, and reimbursement has been 
available in Italy since March 18, 2022.1 

To be eligible for the program, patients had 
to be at least 18 years of age, have unresect-
able locally advanced mUC (stage IV), no disease 
progression following 4 to 6 cycles of plati-
num-based chemotherapy, and have received 
the last dose of chemotherapy 4 to 10 weeks 
prior to starting avelumab. They also needed 
an ECOG performance status of 0 to 1, adequate 
bone marrow, renal, and liver function, and 
to be ineligible for any other clinical trial for 
urothelial carcinoma.

Among exclusion criteria were prior adjuvant or 
neoadjuvant systemic therapy within 12 months, 
prior treatment with an immune checkpoint 
inhibitor, and contraindication to avelumab. The 
dose was 800 mg intravenously every 2 weeks. 

Baseline demographics, disease characteris-
tics, frontline chemotherapy characteristics, OS, 
PFS, and safety were all collected. OS was defined 
as the time from the start of avelumab to death 
from any cause, and PFS as the time from start 
of avelumab until disease progression or death 
from any cause.

Overall, 466 patients received frontline 
avelumab maintenance between January 2021 and 
March 2022. The patient population included 364 
men, 346 patients with metastatic disease and 
321 with an ECOG performance status of 0. The 
median age was 70.0 years (IQR, 63-76). Primary 
tumor was in the lower tract in 66.6% of patients 
and in the upper tract in 31.9%.

Carboplatin/gemcitabine was the frontline 
chemotherapy regimen in 54.9% of patients and 
cisplatin plus gemcitabine in 46.1%. Less than 
half the patients (48.5%) had received 4 cycles of 
platinum-based chemotherapy, 11.6% had received 
5 cycles, and 38.2% had received 6. Moreover, 
11.0% of the patients had achieved a complete 
response with frontline chemotherapy, 57.3% 
had achieved partial response, and 31.7% had 
achieved stable disease status. 

 Median time from the end of frontline chemo-
therapy to avelumab maintenance initiation was 
8.0 weeks (IQR, 6.0-9.0) in 386 patients. Median 
duration for all patients was 5.3 months (IQR, 
2.4-9.1), and at data cutoff, 411 patients were eligi-
ble for OS and PFS assessment.

Study authors noted that safety events may 
have been unreported because they were reported 
at the treating physician’s discretion and that 
follow-up duration was limited. Nevertheless, 
the authors wrote, the findings were sampled 
from clinical centers that are representative of 
daily clinical practice and demonstrate a clinical 
benefit for patients with upper tract UC who had 
received carboplatin-based chemotherapy. ■
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THE PARP INHIBITOR RUCAPARIB (Rubraca) improved median radio-
graphic progression-free survival (rPFS) by 4.8 months compared with 
physician’s choice of therapy for men with BRCA-altered metastatic castra-
tion-resistant prostate cancer (mCRPC), according to findings from the 
phase 3 TRITON3 study (NCT02975934) presented at the 2023 American 
Society of Clinical Oncology Genitourinary Cancers Symposium and 
published simultaneously in the New England Journal of Medicine.1,2

In the open-label phase 3 trial, the median rPFS was 11.2 months (95% CI, 
9.2-13.8) with rucaparib compared with 6.4 months (95% CI, 5.4-8.3) with 
physicians’ choice of therapy in those with BRCA-mutant mCRPC (HR, 0.50; 
95% CI, 0.36-0.69; P < .001). In the intention-to-treat (ITT) population, which 
also included those with ATM alterations, the median rPFS was 10.2 months 
(95% CI, 8.3-11.2) with rucaparib compared with 6.4 months (95% CI, 5.6-8.2) 
with physician’s choice (HR, 0.61; 95% CI, 0.47-0.80; P < .001) (TABLE).1,2 

“Rucaparib reduced risk of imaging-based progression or death by half 
in patients with BRCA alterations, and it improved vs both docetaxel and 
second-generation ARPI [androgen receptor pathway inhibitor] therapy 
in the BRCA subgroup and ITT populations,” said lead investigator Alan 
H. Bryce, MD, medical director of the Genomic Oncology Clinic at Mayo 
Clinic in Phoenix, Arizona.1

Patients were randomly assigned 2:1 to either rucaparib at 600 mg 
twice daily (n = 270) or physician’s choice of docetaxel (n = 75) or 
second-generation ARPI (n = 60), which included abiraterone acetate 
(Zytiga; n = 28) and enzalutamide (Xtandi; n = 32). Prior to study enroll-
ment, most patients (approximately 80%) had received 1 or more prior 
therapies for CRPC. The most common gene alterations in the rucapa-
rib arm were BRCA1 (n = 29), BRCA2 (n = 172), and ATM (n = 69), which 
was a stratification factor and similar in the control arm. Cross over was 
allowed upon progression, with 75% of patients in the control arm cross-
ing over to receive rucaparib.1,2

Baseline characteristics were similar between arms, with a median age 
of 70 years in the rucaparib arm compared with 71 years in the control 
arm. ECOG performance status was split evenly between a score of 0 and 
1, and most patients were either M0 (39% to 41%) or M1 (41% to 48%). The 
median PSA in the investigational arm was 26.9 ng/mL compared with  
28.8 ng/mL in the control group. The most common site of metastases 
was the bone (84% to 87%), with nearly half of patients having bone-only 
metastases (39% to 43%). Nearly two-thirds of patients had a Gleason 
score of 8 or more. 

In those with ATM mutations but not BRCA alterations, there was no 
added benefit for rucaparib compared with physician’s choice of therapy. In 
this group, the median rPFS was 8.1 months (95% CI, 5.5-8.3) with rucapa-
rib compared with 6.8 months (95% CI, 4.0-10.4) for physician’s choice (HR, 
0.95; 95% CI, 0.59-1.52).1,2

In patients with BRCA-mutated mCRPC, differences were observed 
depending on the control agent administered. For patients receiving 
docetaxel, the median rPFS was 8.3 months (95% CI, 6.1-9.9), representing a 
47% reduction in the risk of progression or death with rucaparib (HR, 0.53; 
95% CI, 0.37-0.77). The median rPFS was shorter with the second-genera-
tion ARPI, at 4.5 months (95% CI, 3.3-5.8), which was a 62% improvement 
in rPFS favoring the PARP inhibitor (HR, 0.38; 95% CI, 0.25-0.58). “These 
results extended through to the ITT population,” Bryce said.1 

The interim overall survival (OS) findings were not yet statistically signif-
icant, as the data continue to mature. At the time of the analysis, data 
maturity was 53.6% compared with a target of 70%, noted Bryce. In the BRCA-
mutant mCRPC arm, median OS was 24.3 months (95% CI, 19.9-25.7) with 
rucaparib compared with 20.8 months (95% CI, 16.3-23.1) with physicians’ 

choice (HR, 0.81; 95% CI, 0.58-1.12; P = .21). In the ITT group, the median OS 
was 23.6 months (95% CI, 19.7-25.0) and 20.9 months (95% CI, 17.5-24.4) for 
rucaparib and the control arms, respectively (HR, 0.94; 95% CI, 0.72-1.23).1,2

Looking at each control treatment specifically, the median OS with 
docetaxel was 18.9 months (95% CI, 15.0-23.1) and the median OS with 
second-generation ARPI was 22.1 months (95% CI, 15.9-28.3). The HRs 
for these groups were 0.75 (95% CI, 0.51-1.11) and 0.81 (95% CI, 0.52-
1.27), respectively. 

Adverse effects (AE) led to treatment discontinuation for 15% of patients 
in the rucaparib arm compared with 22% of those in the physicians’ choice 
group. There were 5 deaths related to an AE in the rucaparib arm (2%) 
compared with 3 in the control group (2%). None of these events were deemed 
to be related to the study treatment. The most common grade 3 or greater 
AEs in the rucaparib arm were anemia or decreased hemoglobin (24%), 
fatigue (7%), neutropenia (7%), thrombocytopenia or decreased platelet count 
(6%), and increased liver enzymes (5%).1,2

“The primary toxicity that was more prominent in the rucaparib group was 
anemia, with 29% of rucaparib-arm patients receiving at least 1 blood trans-
fusion vs 2% for those receiving physicians’ choice of therapy,” Bryce said. 
“The rest of the toxicities are in line with all previously published studies.”

The agent was initially granted an accelerated approval for BRCA-mutated 
mCRPC in May 2020.3

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

TABLE.  rPFS Outcomes in TRITON3

ITT population

Outcome Rucaparib (n = 270) Physicians’ choice (n = 135)

Median rPFS, 
months (95% CI)

10.2 (8.3-1.2) 6.4 (5.6-8.2)

HR, 0.61; 95% CI, 0.47-0.80; log-rank P = .0003

Rucaparib (n = 270) Docetaxel (n = 75)

10.2 (8.3-1.2) 8.3 (6.1-10.1)

HR, 0.64; 95% CI, 0.46-0.88; log-rank P = .0066

Rucaparib (n = 270) Second-generation ARPI (n = 60)

10.2 (8.3-1.2) 4.5 (3.7-5.8)

HR, 0.47; 95% CI, 0.34-0.66; log-rank P < .0001

BRCA subgroup

Outcome Rucaparib (n = 201) Physicians’ choice (n = 101)

Median rPFS, 
months (95% CI)

11.2 (9.2-13.8) 6.4 (5.4-8.3)

HR, 0.50; 95% CI, 0.36-0.69; log-rank P < .0001

Rucaparib (n = 270) Docetaxel (n = 60)

11.2 (9.2-13.8) 8.3 (6.1-9.9)

HR, 0.53; 95% CI, 0.37-0.77; log-rank P = .0009

Rucaparib (n = 270) Second-generation ARPI (n = 41)

11.2 (9.2-13.8) 4.5 (3.3-5.8)

HR, 0.38; 95% CI, 0.25-0.58; log-rank P < .0001

ATM subgroup

Outcome Rucaparib (n = 69) Physicians choice (n = 34)

Median rPFS, 
months (95% CI)

8.1 (5.5-8.3) 6.8 (4.0-10.4)

HR, 0.95; 95% CI, 0.59-1.52; log-rank P = .84

ARPI, androgen receptor pathway inhibitor; ITT, intention-to-treat; rPFS, radiographic progression-free survival.

Rucaparib Bests Physician’s Choice for BRCA+ mCRPC
by SILAS INMAN
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