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

VOL. 24 | NO. 1 | JANUARY 2023Expert Insights Into Oncology Research and Technology

.com
Bringing the Global Oncology Community Together

Systemic Treatment Evolution Generates 
Opportunities in Advanced HCC

CLEVELAND CLINIC
Demystifying the Role of PALLIATIVE 

CARE in the Oncology Clinic
By Laura Shoemaker, DO

FEATURE
HEMATOLOGY Experts Contextualize  

ASH Findings for Clinical Practice  

Targeting FRα Enters a New Era  
in OVARIAN CANCER and Beyond
 

CONFERENCE HIGHLIGHTS
2022 ASH Annual Meeting

Top Highlights Across Hematologic  
Malignancies, Including CLL/SLL, MCL,  

AML, and Multiple Myeloma

Michael J. Birrer, MD, PhD, Discusses a Childhood Activity 
Turned Lifelong Hobby, and Jun J. Mao, MD, MSC, Highlights 

the Importance of Mindfulness in Daily Practice

Amit Singal, MD

Arndt Vogel, MD

R. Katie Kelley, MD

Andrea Casadei-Gardini, MD 

Josep Llovet, MD



The Genmab DuoBody® platform works 
by dissociating and recombining the 
halves of two monoclonal antibodies, 
creating a comprehensive array of 
bispecific antibody possibilities.1,2 

With multiple therapies in  
development and the promising 
potential of future discoveries, we’re 
eager to see what solutions our science 
can bring cancer patients. 

One platform. 
Dual targeting.

Myriad of  
possibilities.

Explore how we’re 
working to transform 
cancer treatment at 
Genmab.com

References:
1. Labrijn AF, Meesters JI, de Goeij BECG, et al. Efficient generation of stable bispecific IgG1 by controlled Fab-arm exchange. Proc Natl Acad Sci USA. 2013;110(13):5145-5150. 2. Labrijn AF, Meesters 
JI, Priem P, et al. Controlled Fab-arm exchange for the generation of stable bispecific IgG1. Nat Protoc. 2014;9(10):2450-2463.
DuoBody is a registered trademark of Genmab © 2021 GENMAB A/S GL-TECH-0000020

COM-US-Tech-0000032_DuoBody_One_Platform
Colors: 4C
Bleed: +.25”/ea     Trim: 10.75” x 13.75”    Live: -.375”/ea
Output @ 100%
Evoke



Header

Ghassan K. Abou-Alfa, MD
Memorial Sloan Kettering  
Cancer Center
New York, NY

Neeraj Agarwal, MD
Huntsman Cancer Institute, Univer-
sity of Utah
Salt Lake City, UT

Charu Aggarwal, MD, MPH
Penn Medicine
Philadelphia, PA

Kenneth C. Anderson, MD
Dana-Farber Cancer Institute
Boston, MA

Lyudmila A. Bazhenova, MD
Moores Cancer Center at UC San 
Diego Health
La Jolla, CA

Tanios Bekaii-Saab, MD, FACP
Mayo Clinic Cancer Center
Phoenix, AZ

Michael J. Birrer, MD, PhD
University of Arkansas for Medical 
Sciences Winthrop P. Rockefeller 
Cancer Institute
Little Rock, AR

Patrick I. Borgen, MD
Maimonides Medical Center
Brooklyn, NY

Jennifer R. Brown, MD, PhD
Dana-Farber Cancer Institute
Boston, MA

Adam M. Brufsky, MD, PhD
University of Pittsburgh  
Medical Center
Pittsburgh, PA

Howard A. “Skip” Burris III, MD
Sarah Cannon Research Institute/
Tennessee Oncology
Nashville, TN

Barbara A. Burtness, MD
Yale Cancer Center
New Haven, CT

Ezra Cohen, MD
Moores Cancer Center at UC San 
Diego Health
La Jolla, CA

Jorge E. Cortes, MD
Augusta University Georgia  
Cancer Center
Augusta, GA

Naval G. Daver, MD
The University of Texas MD Ander-
son Cancer Center
Houston, TX

Michael A. Davies, MD, PhD
The University of Texas  
MD Anderson Cancer Center
Houston, TX

Daniel J. DeAngelo, MD, PhD
Dana-Farber Cancer Institute
Boston, MA

George D. Demetri, MD
Dana-Farber Cancer Institute
Boston, MA

Cathy Eng, MD
Vanderbilt-Ingram Cancer Center
Nashville, TN

Harry P. Erba, MD, PhD
Duke University School  
of Medicine
Durham, NC

Alessandra Ferrajoli, MD
The University of Texas  
MD Anderson Cancer Center
Houston, TX

Robert A. Figlin, MD
Cedars-Sinai Medical Center
Los Angeles, CA

Richard S. Finn, MD
David Geffen School of Medicine 
at UCLA
Santa Monica, CA

David R. Gandara, MD
UC Davis Health Comprehensive 
Cancer Center
Sacramento, CA

Edward B. Garon, MD, MS
David Geffen School of Medicine 
at UCLA
Santa Monica, CA

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

Leonard G. Gomella, MD, FACS
Sidney Kimmel Cancer Center at 
Jefferson University Hospitals
Philadelphia, PA

Andre H. Goy, MD
Hackensack Meridian Health 
Oncology Care  
Transformation Service 
John Theurer Cancer Center/
Hackensack Meridian School of 
Medicine at Seton Hall University
Hackensack, NJ
Georgetown University
Washington, DC

William J. Gradishar, MD
Northwestern University Feinberg 
School of Medicine
Chicago, IL

Shilpa Gupta, MD
Cleveland Clinic
Cleveland, OH

Omid Hamid, MD
The Angeles Clinic and  
Research Institute
Los Angeles, CA

Erika P. Hamilton, MD
Sarah Cannon Research Institute/
Tennessee Oncology
Nashville, TN

Roy S. Herbst MD, PhD
Smilow Cancer Hospital Yale  
New Haven Health
New Haven, CT

Howard S. Hochster, MD
Rutgers Cancer Institute  
of New Jersey
New Brunswick, NJ

Sara A. Hurvitz, MD
David Geffen School of Medicine 
at UCLA
Santa Monica, CA

Thomas Hutson, DO, PharmD
Texas Oncology/Baylor Charles A. 
Sammons Cancer Center
Dallas, TX

Elias Jabbour, MD
The University of Texas  
MD Anderson Cancer Center
Houston, TX

Yelena Y. Janjigian, MD
Memorial Sloan Kettering  
Cancer Center
New York, NY

Melissa L. Johnson, MD
Sarah Cannon Research Institute/
Tennessee Oncology
Nashville, TN

Edward S. Kim, MD
City of Hope
Philadelphia, PA

Corey J. Langer, MD
Penn Medicine Abramson Cancer 
Center
Philadelphia, PA

Lori A. Leslie, MD
Hackensack Meridian Health
Hackensack, NJ

Benjamin P. Levy, MD
Johns Hopkins Sidney Kimmel 
Cancer Center at Sibley  
Memorial Hospital
Washington, DC

Sagar Lonial, MD
Winship Cancer Institute  
of Emory University
Atlanta, GA

Jason J. Luke, MD
University of Pittsburgh  
Medical Center
Pittsburgh, PA

Eleftherios “Terry” P.  
Mamounas, MD, MPH
UF Health Cancer Center  
at Orlando Health
Orlando, FL

John L. Marshall, MD
Georgetown University Hospital 
The Ruesch Center for the Cure  
of Gastrointestinal Cancers/  
Georgetown Lombardi  
Comprehensive Cancer Center
Washington, DC

Ruben A. Mesa, MD
UT Health San Antonio  
MD Anderson Cancer Center
San Antonio, TX

Kathleen Moore, MD
Stephenson Cancer Center/ 
OU Health
Oklahoma City, OK

Michael A. Morse, MD, MHS
Duke University School  
of Medicine
Durham, NC

Susan M. O’Brien, MD
UC Irvine Health
Orange, CA

Eileen M. O’Reilly, MD
Memorial Sloan Kettering  
Cancer Center
New York, NY

Joyce A. O’Shaughnessy, MD
Texas Oncology/Baylor Charles A. 
Sammons Cancer Center
Dallas, TX

Sumanta Kumar Pal, MD
City Of Hope
Duarte, CA

Daniel P. Petrylak, MD
Smilow Cancer Hospital  
at Yale New Haven 
New Haven, CT

Philip Philip, MD, PhD
Barbara Ann Karmanos Cancer 
Institute
Detroit, MI

Elizabeth R. Plimack, MD, MS
Fox Chase Cancer Center
Philadelphia, PA

Suresh S. Ramalingam, MD
Winship Cancer Institute  
of Emory University
Atlanta, GA

Brian I. Rini, MD
Vanderbilt-Ingram Cancer Center
Nashville, TN

Hope S. Rugo, MD, FASCO
UCSF Helen Diller Family  
Comprehensive Cancer Center
San Francisco, CA

Nabil F. Saba, MD
Winship Cancer Institute of Emory 
University
Atlanta, GA

A. Oliver Sartor, MD
Tulane University School of 
Medicine
New Orleans, LA

Lee S. Schwartzberg, MD
West Cancer Center
Germantown, TN

Andrew D. Seidman, MD
Memorial Sloan Kettering  
Cancer Center
New York, NY

Lecia V. Sequist, MD
Massachusetts General Hospital
Boston, MA

George R. Simon, MD
Moffitt Cancer Center- 
AdventHealth
Celebration, FL

Mark A. Socinski, MD
AdventHealth Cancer Institute
Orlando, FL

Debu Tripathy, MD
The University of Texas  
MD Anderson Cancer Center
Houston, TX

Brian Van Tine, MD, PhD
Washington University School of 
Medicine/Siteman Cancer Center
St. Louis, MO

Alan P. Venook, MD
UCSF Helen Diller Family  
Comprehensive Cancer Center
San Francisco, CA

Nicholas J. Vogelzang, MD
Comprehensive Cancer Centers  
of Nevada
Las Vegas, NV

Everett E. Vokes, MD
University of Chicago Medicine
Chicago, IL

Heather A. Wakelee, MD
Stanford University Medical Center
Stanford, CA

Jeffrey S. Weber, MD, PhD
NYU Langone Medical Center
New York, NY

Jared Weiss, MD
University of North Carolina School 
of Medicine
Chapel Hill, NC

Howard (Jack) West, MD
City of Hope
Duarte, CA

William G. Wierda, MD, PhD
The University of Texas  
MD Anderson Cancer Center
Houston, TX

Advisory Board

EDITOR IN CHIEF

MAURIE MARKMAN, MD 
President
Medicine & Science 
Cancer Treatment Centers  
of America
Philadelphia, PA

Interested in joining
our Advisory Board?
Contact Brittany Lovely, 
blovely@mjhlifesciences.com

Vol. 24 | No. 1 | JANUARY 2023   1



2    Vol. 24 | No. 1 | JANUARY 2023

by  ONCLIVE® STAFF

From long-term readouts to the introduction of novel regimens for several disease types, experts from 
across hematologic malignancies met with OncologyLive® during the 64th American Society of Hematology 
Meeting to discuss the impact of recent data.

DEPARTMENTS

6

From the Editor

The Potential Clinical Utility of Cross-Trial  
Comparisons: An Example From Gynecologic 
Cancer Literature
By Maurie Markman, MD

8 Medical World News™

9 FDA Digest

14 Drug Spotlight:
Mirvetuximab Soravtansine-gynx (Elahere)

Vol. 24 / No. 1 / JANUARY 2023
www.OncLive.com

C O N T E N T S

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

FEATURES
OncLive Peer Exchange®

16

Treatment Paradigm of Advanced HCC Displays 
Exciting Growth in the First and Later Lines
By Kyle Doherty

OncPathways®

33 Targeting FRα Enters a New Era in Ovarian 
Cancer and Beyond
By Anita T. Shaffer

Clinical Trial In Focus

38 Zolbetuximab Aims to Add First-of-Its-
Kind Approach to GEJ Cancer Treatment 
Paradigm 

24 Hematology Experts Contextualize 
ASH Findings for Clinical Practice

OncologyLive® (ISSN 2374-5347) is published2 4 times/year as a 
registered trademark of Intellisphere, LLC, 2 Clarke Drive, Suite 100, 
Cranbury, NJ 08512. Phone: (609) 716-7777. Fax: (609) 716-4747. 
Copyright © 2023. All rights reserved. Periodicals class postage paid 

at Princeton, NJ, and additional mailing offices. Sub scription $79.00 per year US, $95.00 foreign, 
$35.00 medical students; $10.00 single issues. Copyright © 2023 by Intelli sphere, LLC. 
All rights reserved. 

POSTMASTER: Send address changes to OncologyLive®, 2 Clarke Drive, Suite 100, Cranbury, NJ 
08512. Printed in USA.

The content contained in this publication is for general information purposes only. The reader is 
encouraged to confirm the information presented with other sources. OncologyLive® makes no 
representations or warranties of any kind about the completeness, accuracy, timeliness, reliability, or 
suitability of any of the information, including content or advertisements, contained in this publication 
and expressly disclaims liability for any errors and omissions that may be presented in this publication. 
OncologyLive® reserves the right to alter or correct any error or omission in the information it provides 
in this publication, without any obligations. OncologyLive® further disclaims any and all liability for any 
direct, indirect, consequential, special, exemplary, or other damages arising from the use or misuse of 
any material or information presented in this publication. The views expressed in this publication are 
those of the authors and do not necessarily reflect the opinion or policy of OncologyLive®.

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

EDITORIAL & PRODUCTION
Vice President, Content 
Gina Mauro

Managing Editor, OncologyLive®

Brittany Lovely

Managing Editor, OncLive®

Kristi Rosa

Editor at Large
Anita T. Shaff er

Senior Editors
Jason Harris
Chris Ryan
Caroline Seymour

Associate Editor
Kyle Doherty

Assistant Editors
Courtney Flaherty
Megan Hollasch
Ryan Scott
Ashling Wahner

Vice President, Copy
Jennifer Potash 

Copy Chief
Paul Silverman

Copy Supervisor
Nicole Canfora Lupo

Medical & Scientifi c Quality 
Review Editor
Stacey Abels, PhD

Senior Copy Editors
Cheney Baltz
Marie-Louise Best
Kelly King

Copy Editors
Georgina Carson
Kirsty Mackay
Justin Mancini
Ron Panarotti
Mercedes Pérez
Yasmeen Qahwash

Creative Director, Publishing
Melissa Feinen

Senior Graphic Designer
Kellie Ehrmann

SALES & MARKETING
Senior Vice President, Sales, 
MJH Life Sciences®

Robert Goldsmith

Vice President &
Executive Producer,
MJH Productions
David Lepping

Senior Director, Sales
Albert Tierney

Director of Sales
Morgan Burum

Associate Director, Sales
Phil Conover

National Accounts Associates
Mike DiGrazia
Shane Marchesani

ONCLIVE® MEDICAL
Vice President, 
OncLive® Medical
Lisa Greene, BS, RN

Business Development 
Associate, OncLive® Medical
Alyssa Tomaseck

GLOBAL AMBASSADOR STRATEGIES
Executive Vice President,
Oncology Professional 
Relations
Donna Short, MA 

Executive Director Global 
Ambassador Strategies – 
Oncology
Steven Frommeyer

Executive Director Global 
Ambassador Strategies – 
Oncology
Sharyn Foster, RPh, MBA

Strategic Alliance Partnership 
Manager
Noelle Stango

OPERATIONS & FINANCE
Circulation Director
Jon Severn

Vice President, Finance
Leah Babitz, CPA

Controller
Katherine Wyckoff  

CORPORATE
President & CEO
Mike Hennessy Jr

Chief Financial Offi  cer
Neil Glasser, CPA/CFE

Chief Operating Offi  cer 
Michael Ball

Chief Marketing Offi  cer 
Brett Melillo

Executive Vice President, 
Global Medical Aff airs & 
Corporate Development
Joe Petroziello

Senior Vice President, 
Content
Silas Inman

Senior Vice President, Human 
Resources & Administration
Shari Lundenberg

Senior Vice President, 
Mergers & Acquisitions, 
Strategic Innovation
Phil Talamo, CHCP

Executive Creative Director
Jeff  Brown

F O U N D E R

Mike Hennessy Sr
1960-2021

®



Scan the QR code with your mobile 
device to discover the reach and 
visibility of our Strategic Alliance 
Partnership network.

Your Link  
to Everything 
Oncology
OncLive® is proud to partner with the leading cancer 
care centers across the United States. We collaborate on 
educational content so oncology professionals will have  
the resources and information they need to improve  
patient outcomes.  

STRATEGIC

A L L I A N C E



4    Vol. 24 | No. 1 | JANUARY 2023

Publisher’s Note

C O N T E N T S

Partner Perspectives

40 Demystifying the Role of Palliative Care  
in the Oncology Clinic
With Laura Shoemaker, DO

ONCOLOGY BUSINESS MANAGEMENT
49 Two Ways Health Systems Are Moving  

Toward Greater Oncology Stewardship
By Allison Inserro and OncLive® Staff

50 Employers Will Focus on Health Care 
Costs, Inequities in 2023
By Todd Shryock

ONCOLOGY & BIOTECH NEWS®

Clinical Perspectives

57 Leone Lays Out Research Needs  
and Treatment Approaches in Male  
Breast Cancer
By OncLive® Staff

59 Updated EMERALD Data Support Oral 
SERD Elacestrant as a Potential Option  
for Metastatic Hormone Receptor–Positive 
Breast Cancer
By Megan Hollasch

Conference Highlights

2022 ASH ANNUAL MEETING

65 Zanubrutinib PFS, ORR Are Superior  
to Ibrutinib for CLL/SLL

66 Blinatumomab/Consolidation  
Chemotherapy Combination Improves  
OS in MRD-Negative B-Cell ALL

68 Ibrutinib Induction/Maintenance  
Is Highly Effective for MCL

69 HDC-ASCT Shows Longer Survival vs 
Nonmyeloablative Chemoimmunotherapy 
in Primary CNS Lymphoma

70 Magrolimab Plus Azacitidine and  
Venetoclax Produces Promising Responses 
in Newly Diagnosed, High-Risk AML

72 Ibrutinib-Venetoclax Combo Appears  
Effective in Previously Untreated  
Waldenström Macroglobulinemia

72 Amid Withdrawal News, Final DREAMM-2 
Analysis Confirms Durability of  
Belantamab Mafodotin Monotherapy  
in Relapsed/Refractory Multiple Myeloma

A Wave of Updates Emerges 
From ASH 2022

OVER SEVERAL DAYS IN New Orleans, Louisiana, the 64th American Society of 
Hematology (ASH) Annual Meeting and Exposition closed out 2022 with data presentations 
that reflected a year of innovation, long-term successes, and remarkable progress in hema-
tologic oncology.

Top takeaways from the meeting included updates in mantle cell lymphoma with 
data from the TRIANGLE study (NCT02858258), showing that the addition of ibruti-
nib (Imbruvica) to standard chemoimmunotherapy induction followed by autologous 
stem cell transplantation (ASCT) and 2 years of maintenance ibrutinib significantly 
improved outcomes vs standard chemoimmunotherapy induction and ASCT alone for 
younger patients.1 In relapsed or refractory chronic lymphocytic leukemia (CLL) or small 
lymphocytic lymphoma (SLL) treatment with zanubrutinib (Brukinsa) reduced the risk of 
progression or death by 35% compared with ibrutinib, according to findings from the phase 
3 ALPINE study (NCT03734016).2 Data were published in late breaking abstracts as well as 
in journals across the meeting.

“With the way information comes out now, it almost seems like a 24-hour news cycle,” 
Aaron Gerds, MD, said in an OncLive News Network® On Location interview during the 
ASH meeting. “We’re getting constant updates throughout the year as opposed to periodi-
cally with these congresses. The way I like to describe ASH is that we get to see all 3 waves 
at once: the [data] that have just come through, such as new inhibitors, the stuff that’s the 
next wave, such as combination therapies, and the [things] that are yet to come in the wave 
after the next wave, including monoclonal antibodies, bispecifics, and all these other new 
exciting therapeutics being developed.”

Gerds joined a lineup including Marc J. Braunstein, MD; Harry P. Erba, MD, PhD; Ryotaro 
Nakamura, MD; Joshua Brody, MD; Catherine C. Coombs, MD, MS; and Nelli Bejanyan, 
MD, during the meeting to unpack the top abstracts across malignancies. Watch the 3 full 
episodes at bit.ly/3G8jeyL.

In addition to On Location, OncLive® was on the ground capturing late-breaking abstract 
presentations, and interviews with thought leaders, and filming programming including 
Rapid Readouts and OncLive Peer Exchange® panels to contextualize the new data for clinical 
practice. To stay abreast of the latest original programming with exclusive interviews from 
key opinion leaders, be sure to subscribe to the OncLive® newsletter and visit OncLive.com.

As always, thank you for reading.
Mike Hennessy Jr
President and CEO
MJH Life Sciences®
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“In the presence of other medical conditions,  
it may be more difficult to clearly evaluate  

the specific impact of the investigative 
approach on objective measures of efficacy, 

such as survival or toxicity.”
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The Potential Clinical Utility  
of Cross-Trial Comparisons:  
An Example From Gynecologic 
Cancer Literature
by MAURIE MARKMAN, MD

MAURIE MARKMAN, 
MD, editor in chief, 
is president of 
Medicine & Science 
at Cancer Treatment 
Centers of America, 
a part of City of 
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IN RECENT YEARS, prospective and retrospective analy-
ses of nonrandomized population-based data have generated 
considerable interest among cancer investigators, third-party 
payers, regulatory agencies, and experts in health policy, 
adding to the value of phase 3 clinical trial data. 

Successful efforts to critically analyze the unique contri-
bution of a specific component of care through the conduct of 
a randomized trial mandates the relative homogeneity of the 
patient populations being compared, except for the approach 
being examined in the trial’s experimental arm. Therefore, 
such trials routinely exclude patients with common, clini-
cally relevant but potentially confounding comorbidities (eg, 
history of mild or moderately serious cardiac, renal, or hepatic 
abnormalities) from study entry. The concern here is that 
in the presence of other medical conditions, it may be more 
difficult to clearly evaluate the specific impact of the inves-
tigative approach on objective measures of efficacy, such as 
survival or toxicity.

However, because of the well-recognized differences 
between the characteristics of research subjects and individ-
uals routinely cared for outside the confines of a clinical trial, 
appropriately designed examinations of “real-world” popu-
lations may provide a more relevant picture of the actual 
influence of a particular therapeutic intervention. 

Although there has recently been considerable atten-
tion paid to differences between the randomized trial and 
real-world views of cancer therapeutics, another poten-
tially interesting approach to explore would 
be comparisons of outcomes of separate 

randomized trials that examined very similar or even identical 
research questions. 

It is relevant to acknowledge here one of the classic 
admonitions to clinical investigators that such cross-trial 
comparisons should either not be undertaken or performed 
with great caution, because it is appropriately recognized that 
the randomized populations in the individual studies may be 
quite different from each other, despite the trial-defined eligi-
bility or ineligibility criteria. 

But that is precisely the point being highlighted here. In 
fact, if the studies are essentially identical in design but reach 
different clinical conclusions, what does this observation tell 
us about the very nature of the trial process and our interpre-
tation of the findings of an individual research study?

For example, consider the results of 2 well-designed, regu-
latory agency–quality, anticancer pharmacological agent 
clinical trials that served, at the time they were reported, as 
critical elements in the establishment of the standard of care 
in the primary chemotherapeutic management of epithelial 
ovarian cancer.1,2

The studies to be discussed below specifically examined the 
role of paclitaxel as a component of initial antineoplastic 
drug therapy in this malignancy and followed the striking 
demonstration of meaningful clinical activity of this agent in 
platinum-resistant disease.3 The first study compared a stan-
dard-of-care regimen (cisplatin plus cyclophosphamide) with an 
experimental combination of cisplatin plus paclitaxel infused 
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over 24 hours.1 This landmark trial revealed that the paclitaxel-containing 
regimen improved overall survival (OS) compared with cisplatin plus cyclo-
phosphamide. These data supported the regimen becoming standard-of-care 
practice to use primary cytotoxic strategy of a platinum agent plus a taxane.4

The study noted above finished accrual quickly, and its survival outcome 
results were unknown at that point in time. As a result, in the absence 
of such critical data, a decision was made to initiate an additional study 
conducted by the same group of investigators from the Gynecologic 
Oncology Group, with essentially the identical eligibility and ineligibility 
criteria. This second study examined a slightly different clinical ques-
tion, with the randomly assigned patient populations receiving either 
single-agent cisplatin, single-agent paclitaxel, or the identical combination 
regimen as employed in the initial trial of cisplatin plus paclitaxel.

There are several provocative issues that can be discussed related to 
the differences in the outcomes of these 2 trials, including the impact of 
crossover from treatment with 1 of the 2 single agents to the alternative 
antineoplastic, but the specific point of this commentary is to highlight 
the rather striking difference in OS between the patient populations who 
received the identical combination chemotherapy regimen of cisplatin plus 
paclitaxel in the 2 landmark studies.1,2

 In the initial trial, the median OS in the paclitaxel-containing combi-
nation regimen was 38 months. In the second trial, which was conducted 
quickly following completion of accrual on the first study, treatment with 
this identical regimen employed in a study conducted by the same group 
of clinicians/clinical investigators with essentially the same entry criteria 
(eligibility and ineligibility), the median OS was 26.3 months—a survival 
difference of almost 1 year.

Is there an explanation for this surprising and clinically difficult-to- 
ignore decrease in median OS associated with the receipt of the platinum/
taxane combination regimen? Again, it is critical to acknowledge the fact 
these were separate trials with patients randomly assigned at different 
times, despite the fact the trials were identical in design and the clinical 
care of the 2 populations was provided by the same group of oncologists.

It is possible to provide a specific hypothesis as to a major reason for the 
differences in OS between the 2 studies. When the initial primary ovar-
ian cancer paclitaxel trial was initiated, there was considerable appropriate 
concern for the potential serious cardiac effects of this agent, with sudden 
deaths being reported in early trials. In fact, the earliest patients entered 
into this randomized study required active cardiac monitoring when the 
24-hour paclitaxel infusion was initiated.

However, by the time the study was complete, this concern was substan-
tially decreased as a result of the observed toxicity profile and evidence 
that the preciously noted serous events were most likely the result of 
hypersensitivity reactions rather than direct cardiac effects of the agent.

Finally, this now classic experience should serve as a highly relevant 
example of the hazards of attempting to directly compare the survival 
outcomes of different groups of patients in the absence of appropriate trial-
based randomization.■
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Medical World News™ is a first-of-its-kind online program for 
health care professionals, by health care professionals. The site 
provides video editorial content on a variety of cutting-edge topics 
delivered through a livestream and on demand for all health care 
stakeholders, offering the latest news and information in an easily 
digestible, one-stop-shop format.

UP NEXT

MEDICAL WORLD NEWS BEHIND THE SCIENCE ™ 
Advocating for Each Other Is Key in Nursing
When asked how oncology nurses can advocate for peers in this episode of Medical 
World News Behind the Science™, 2 nurses emphasize the importance of continuing ed-
ucation efforts to and of sharing information about new evidence and treatments with 
colleagues and patients. Sandra Kurtin, PhD, ANP-BC, AOCN, who says nursing is a 
team sport, highlights how developing and sharing solutions in the workplace results in 
advocacy, and Linda Laskowski-Jones, MS, APRN, ACNS-BC, CEN, NEA-BC, FAAN, 
notes that learning new skills, taking risks, and enabling others to grow are also steps 
toward advocating for peers. 

 TO WATCH,  VISIT   bit. ly/3UDzVq1.

AFTER HOURS ® 
Childhood Activity Turns Into Lifelong Hobby
Michael J. Birrer, MD, PhD, director of the Winthrop P. Rockefeller Cancer Institute 
and vice chancellor at the University of Arkansas for Medical Sciences, discusses 
deer hunting and pheasant shooting. As a child, he used to shoot pheasant with his 
father in rural New Jersey, but the sport didn’t become a regular practice for him until 
a colleague taught him to hunt, field dress, and butcher deer on his farm in Maryland. 
Birrer’s personal best for a season is 6 deer, all of which he prepared himself.

 TO WATCH,  VISIT   bit. ly/3VLG5VZ.

WELLBEING CHECKUP ™ 

Practicing Mindfulness Is a Vital Part  
of Physician Daily Routines 
In this episode of Wellbeing Checkup™, Jun J. Mao, MD, MSCE, chief of integrative med-
icine service at Memorial Sloan Kettering Cancer Center, emphasizes the importance 
of exercise and meditation. As telemedicine continues to grow, he says, incorporating 
physical activity and self-care into one’s routine can be very helpful to physicians. In 
addition to swimming, which has always been a favorite, he practices mindfulness or 
guided imagery 10 minutes a day to get settled so that he can be fully present in the 
clinic with patients. 

 TO WATCH,  VISIT   bit. ly/3ujnl4u.
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Poziotinib Benefits Are Not Sufficiently Proven for Metastatic NSCLC Harboring HER2 Exon 20 Mutations

Spectrum Pharmaceuticals, Inc, announced that the FDA has issued a 
complete response letter (CRL) to the new drug application (NDA) for the 
approval of poziotinib for patients with previously treated locally advanced or 
metastatic non–small cell lung cancer with HER2 exon 20 insertion mutations.

The FDA accepted the NDA in February 2022, but in a 9 to 4 vote in 
September 2022, the Oncologic Drugs Advisory Committee ruled that the 
benefits from poziotinib treatment do not outweigh the risks. The CRL indi-
cated that the manufacturer would need to generate additional data from 
a randomized controlled study. The pharmaceutical company announced it 
will deprioritize the poziotinib program. 

The NDA was previously supported by data from cohort 2 (n = 90) of the 
phase 2 ZENITH20 trial (NCT03318939), in which patients achieved an 
objective response rate of 27.8% (95% CI, 18.9%-38.2%) and median dura-
tion of response of 5.1 months (95% CI, 4.2-5.5). Rates of grade 3 and 
grade 4 treatment-related adverse events were 78.9% and 4.4%, respec-
tively. Grade 4 events included stomatitis, dyspnea, hypomagnesemia, 
hypocalcemia, and pancreatitis relapsing. Additionally, 1 patient experi-
enced grade 5 pneumonia.

 TO READ MORE,  V ISIT   bit. ly/3iuM7Mb.

Atezolizumab Indication Is Withdrawn for Previously Untreated Locally Advanced or Metastatic Urothelial Carcinoma

Following consultation with the FDA on data from the phase 3 IMvigor130 
trial (NCT02807636), Roche has voluntarily withdrawn the United States 
indication for atezolizumab (Tecentriq) for the treatment of adults with 
previously untreated, locally advanced or metastatic urothelial carci-
noma who are not eligible for cisplatin-containing chemotherapy and 
whose tumors express a PD-L1 tumor proportion score of at least 5%, or 
who are not eligible for any platinum-containing chemotherapy regardless 
of PD-L1 status. 

Atezolizumab was granted accelerated approval in April 2017 as a 
frontline treatment for cisplatin-ineligible patients based on the phase 2 
IMvigor210 (NCT02108652) trial. However, the confirmatory phase 3 trial 
investigating the agent in patients with untreated advanced urothelial cancer 
demonstrated that atezolizumab plus chemotherapy did not meet the copri-
mary end point of overall survival compared with chemotherapy alone. 

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

Rucaparib’s Role Is Uncertain for Second-line Maintenance Therapy of Recurrent Ovarian Cancer

The FDA has requested that Clovis Oncology, Inc, limit the use of rucaparib 
(Rubraca) in second-line maintenance therapy for patients with recurrent 
ovarian cancer harboring BRCA mutation.

Clovis and FDA representatives met on November 14, 2022, to discuss 
overall survival (OS) data from the phase 3 ARIEL3 trial (NCT01968213), 
which supported the April 2018 approval of rucaparib for second-line 
maintenance treatment in adults with recurrent epithelial ovarian, fallo-
pian tube, or primary peritoneal cancer who are in a complete or partial 
response to platinum-based chemotherapy. Progression-free survival was 
improved in patients (n = 561) when compared with placebo (10.8 vs  
5.4 months) but, notably, final OS data submitted in September 2022 

demonstrated a median OS of 45.9 months in patients in the BRCA-mutant 
cohort who received rucaparib vs 47.8 months with placebo (HR, 0.832; 
95% CI, 0.581-1.192).  

The FDA said they will convene an Oncologic Drugs Advisory Committee 
meeting if an agreement is not reached. Clovis’10-Q filing on November 
9, 2022, told investors that bankruptcy is increasingly likely, partially 
because of rucaparib’s uncertain place in the market. In June 2022, Clovis 
voluntarily withdrew the indication of rucaparib for BRCA-mutated ovarian 
cancer following at least 2 prior chemotherapies.

 TO READ MORE,  V ISIT   bit. ly/3VnDf9I.

Withdrawal of Belantamab Mafodotin for the Treatment of Relapsed/Refractory Myeloma to Occur in the US

Following the FDA’s request, GSK plc has initiated the process to with-
draw marketing authorization for belantamab mafodotin-blmf (Blenrep) in 
the United States for the treatment of adult patients with relapsed/refrac-
tory multiple myeloma who have received at least 4 prior therapies, including 
an anti-CD38 monoclonal antibody, a proteasome inhibitor, and an immuno-
modulatory agent. Accelerated approval was granted to the agent in August 
2020 based on results from the phase 2 DREAMM-2 trial (NCT03525678).

The regulatory agency’s request occurred after the phase 3 DREAMM-3 
trial (NCT04162210) did not meet its primary end point of progression-free 
survival (PFS) benefit with belantamab mafodotin vs the combination of 

pomalidomide (Pomalyst) and low-dose dexamethasone. At median follow-ups 
of 11.5 months and 10.8 months, respectively, patients experienced a 
median PFS of 11.2 months vs 7.0 months (HR, 1.03; 95% CI, 0.72-1.47).

GSK announced they will continue the DREAMM clinical trial program, as 
the agent’s efficacy and safety is under investigation in multiple phase 3 
trials. Additionally, patients already enrolled in the Blenrep Risk Evaluation 
and Mitigation Strategy program will have the option to enroll in a compas-
sionate use program to continue treatment with belantamab mafodotin. 

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



PAOLA- HRD positive†

Prespecified exploratory analysis3 NEW PFS DATA

NEW OVERALL SURVIVAL DATA

Prespecified 5-year follow-up analysis in 
HRD-positive* patients: Median PFS2

Prespecified exploratory analysis:  
Median PFS1,3
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IMPORTANT SAFETY INFORMATION (Cont’d)  
ADVERSE REACTIONS—First-Line Maintenance Advanced Ovarian  
Cancer in Combination with Bevacizumab (Cont’d) 
Most common laboratory abnormalities (Grades 1-4) in ≥25% of patients  
for LYNPARZA in combination with bevacizumab in the first-line 
maintenance setting for PAOLA-1 were: decrease in hemoglobin (79%), 
decrease in lymphocytes (63%), increase in serum creatinine (61%), 
decrease in leukocytes (59%), decrease in absolute neutrophil count 
(35%), and decrease in platelets (35%).

DRUG INTERACTIONS
Anticancer Agents: Clinical studies of LYNPARZA with other 
myelosuppressive anticancer agents, including DNA-damaging agents, 
indicate a potentiation and prolongation of myelosuppressive toxicity.
CYP3A Inhibitors: Avoid coadministration of strong or moderate CYP3A 
inhibitors when using LYNPARZA. If a strong or moderate CYP3A inhibitor 
must be coadministered, reduce the dose of LYNPARZA. Advise patients to 
avoid grapefruit, grapefruit juice, Seville oranges, and Seville orange juice 
during LYNPARZA treatment.
CYP3A Inducers: Avoid coadministration of strong or moderate CYP3A 
inducers when using LYNPARZA.

USE IN SPECIFIC POPULATIONS
Lactation: No data are available regarding the presence of olaparib in human 
milk, its effects on the breastfed infant or on milk production.
Because of the potential for serious adverse reactions in the breastfed infant, 
advise a lactating woman not to breastfeed during treatment with LYNPARZA 
and for 1 month after receiving the final dose.
Pediatric Use: The safety and efficacy of LYNPARZA have not been 
established in pediatric patients.

Hepatic Impairment: No adjustment to the starting dose is required in 
patients with mild or moderate hepatic impairment (Child-Pugh classification 
A and B). There are no data in patients with severe hepatic impairment (Child-
Pugh classification C).
Renal Impairment: No dosage modification is recommended in patients with 
mild renal impairment (CLcr 51-80 mL/min estimated by Cockcroft-Gault). In 
patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the dose 
of LYNPARZA to 200 mg twice daily. There are no data in patients with severe 
renal impairment or end-stage renal disease (CLcr ≤30 mL/min).
You are encouraged to report negative side effects of prescription drugs to 
the FDA. Visit www.FDA.gov/medwatch or call 1-800-FDA-1088.
Please see Brief Summary of Prescribing Information 
on the following pages.
BID=twice daily; BRCAm=BRCA mutation; CDx=companion diagnostic; 
CI=confidence interval; DCO=data cutoff; HR=hazard ratio; HRD=homologous 
recombination deficiency; OS=overall survival; PFS=progression-free survival; 
tBRCA=tumor BRCA. 
References: 1. LYNPARZA® (olaparib) [prescribing information]. Wilmington, 
DE: AstraZeneca Pharmaceuticals LP; 2022. 2. Ray-Coquard I, Leary A, Pignata, 
et al. Final overall survival results from the Phase III PAOLA-1/ENGOT-ov25 trial 
evaluating maintenance olaparib plus bevacizumab in patients with newly 
diagnosed advanced ovarian cancer. Presented at: ESMO Congress 2022; 
September 9-13, 2022; Paris, France. 3. Ray-Coquard I, Pautier P, Pignata S, et al. 
Olaparib plus bevacizumab as first-line maintenance in ovarian cancer. N Engl J 
Med. 2019;381(25):2416-2428. 4. Ray-Coquard I, Pautier P, Pignata S, et al. 
Olaparib plus bevacizumab as first-line maintenance in ovarian cancer. 
Supplementary Appendix. N Engl J Med. 2019;381(25):2416-2428. 5. Ray-
Coquard I, Pautier P, Pignata S, et al. Olaparib plus bevacizumab as first-line 
maintenance in ovarian cancer. PAOLA-1 Protocol. N Engl J Med. 
2019;381(25):2416-2428.

INDICATION
LYNPARZA is a poly (ADP-ribose) polymerase (PARP) inhibitor indicated:
First-Line Maintenance HRD-Positive Advanced Ovarian Cancer  
in Combination with Bevacizumab 
In combination with bevacizumab for the maintenance treatment of adult 
patients with advanced epithelial ovarian, fallopian tube or primary peritoneal 
cancer who are in complete or partial response to first-line platinum-based 
chemotherapy and whose cancer is associated with homologous recombination 
deficiency (HRD)-positive status defined by either:
  • a deleterious or suspected deleterious BRCA mutation, and/or  
  • genomic instability
Select patients for therapy based on an FDA-approved companion diagnostic for 
LYNPARZA.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML): Occurred 
in approximately 1.5% of patients exposed to LYNPARZA monotherapy, and the 
majority of events had a fatal outcome. The median duration of therapy in patients 
who developed MDS/AML was 2 years (range: <6 months to >10 years). All of these 
patients had previous chemotherapy with platinum agents and/or other 
DNA-damaging agents, including radiotherapy.
Do not start LYNPARZA until patients have recovered from hematological toxicity 
caused by previous chemotherapy (≤Grade 1). Monitor complete blood count for 
cytopenia at baseline and monthly thereafter for clinically significant changes 
during treatment. For prolonged hematological toxicities, interrupt LYNPARZA and 
monitor blood count weekly until recovery. 

If the levels have not recovered to Grade 1 or less after 4 weeks, refer the patient 
to a hematologist for further investigations, including bone marrow analysis and 
blood sample for cytogenetics. Discontinue LYNPARZA if MDS/AML is confirmed.
Pneumonitis: Occurred in 0.8% of patients exposed to LYNPARZA  
monotherapy, and some cases were fatal. If patients present with new or 
worsening respiratory symptoms such as dyspnea, cough, and fever, or a 
radiological abnormality occurs, interrupt LYNPARZA treatment and initiate 
prompt investigation. Discontinue LYNPARZA if pneumonitis is confirmed and 
treat patient appropriately.
Embryo-Fetal Toxicity: Based on its mechanism of action and findings in 
animals, LYNPARZA can cause fetal harm. A pregnancy test is recommended  
for females of reproductive potential prior to initiating treatment.
Females 
Advise females of reproductive potential of the potential risk to a fetus and  
to use effective contraception during treatment and for 6 months following  
the last dose.
ADVERSE REACTIONS—First-Line Maintenance Advanced Ovarian  
Cancer in Combination with Bevacizumab
Most common adverse reactions (Grades 1-4) in ≥10% of patients treated  
with LYNPARZA/bevacizumab compared to a ≥5% frequency for placebo/
bevacizumab in the first-line maintenance setting for PAOLA-1 were: nausea 
(53%), fatigue (including asthenia) (53%), anemia (41%), lymphopenia (24%), 
vomiting (22%), and leukopenia (18%). In addition, the most common adverse 
reactions (≥10%) for patients receiving LYNPARZA/bevacizumab irrespective  
of the frequency compared with the placebo/bevacizumab arm were: diarrhea 
(18%), neutropenia (18%), urinary tract infection (15%), and headache (14%).
In addition, venous thromboembolic events occurred more commonly in patients 
receiving LYNPARZA/bevacizumab (5%) than in those receiving placebo/
bevacizumab (1.9%).

† Including BRCA mutation (as determined by Myriad myChoice® CDx) and other causes of HRD.  
HRD positive is defined as either a tBRCA mutation and/or an HRD score ≥42 by Myriad myChoice® CDx.5

In combination with bevacizumab for the maintenance treatment of HRD-positive*†   

advanced  ovarian cancer following  complete or partial response to first-line  
platinum-based chemotherapy + bevacizumab1

Long-term follow-up data: NEW PFS and 
NEW Overall Survival analyses2

LYNPARZA is a registered trademark of the AstraZeneca group of companies. ©2022 AstraZeneca. All rights reserved. US-68371  9/22

PAOLA-1 was a phase 3 trial of women with advanced ovarian cancer that enrolled patients regardless of surgical outcome or BRCA mutation status 
following response to first-line platinum-based chemotherapy with bevacizumab. Patients were randomized 2:1 (N=806) to receive LYNPARZA tablets  
300 mg BID in combination with bevacizumab 15 mg/kg (n=537) or bevacizumab 15 mg/kg in combination with placebo BID (n=269).

Bevacizumab was administered every 3 weeks for a total duration of up to 15 months, and LYNPARZA or placebo treatment was administered for up to  
24 months or until disease progression or unacceptable toxicity.

The primary endpoint was the investigator-assessed PFS. Prespecified exploratory analyses included PFS in predefined subgroups, including HRD status 
and BRCA mutation status, which were not controlled for Type 1 error. HRD status was not a stratification factor in PAOLA-1. PFS within HRD-positive 
patients served as the basis of the FDA-approved indication.

Secondary endpoints were the time from randomization until second disease progression or death, overall survival, the time until the first subsequent 
therapy or death, and health-related quality of life.

STUDY DESIGN1,3-5

Median PFS follow-up time: 27.4 months for LYNPARZA + bevacizumab 
and 27.5 months for bevacizumab + placebo.1 

Data based upon a prespecified exploratory subgroup analysis, 
which was not controlled for Type 1 error. HRD status was not a 
stratification factor in PAOLA-1.3,4 

The analyses at 5 years are descriptive only; the PAOLA-1 trial was 
not designed to assess a statistical difference between treatment 
groups at these time points.

This trial was not designed to assess a statistical difference 
between treatment groups at these time points. 

136 (53%) events in the LYNPARZA + bevacizumab arm and 104 (79%) 
events in the bevacizumab + placebo arm.2

Secondary endpoint: Prespecified follow-up analysis in HRD-positive* patients2

Overall Survival: At 5 years, nearly two-thirds (66%) of HRD-positive patients were 
alive with LYNPARZA + bevacizumab and 48% were alive with bevacizumab + placebo2

LYNPARZA + bevacizumab
(n=255)

46.8 months (3.9 years)

bevacizumab + placebo
(n=132)

17.6 months (~1.5 years)

HR=0.41 (95% CI: 0.32–0.54)

LYNPARZA + bevacizumab
(n=255) 

37.2 months (3.1 years)

bevacizumab + placebo
(n=132) 

17.7 months (~1.5 years)

 HR=0.33 (95% CI: 0.25–0.45)

Discover additional information and
resources at LYNPARZAhcp.com

Median OS follow-up time:  
~5 years (61.7 months for LYNPARZA 
+ bevacizumab and 61.9 months for 
bevacizumab + placebo)2

DCO: March 22, 20222

Median unstable in LYNPARZA + 
bevacizumab arm; <50% data maturity.2

ADVANCED
OVARIAN 
CANCER

93 (37%) events in the 
LYNPARZA + bevacizumab 
arm and 69 (52%) events in 
the bevacizumab + placebo 
arm2

LYNPARZA +  
bevacizumab 
reduced risk of 
death by 38%2

*Select patients for this indication based on an FDA-approved companion diagnostic.1

Median OS

LYNPARZA +
bevacizumab

bevacizumab +
placebo

75.2 months
(unstable) 

57.3 months 

HR=0.62 (95% CI: 0.45–0.85)

Additional OS subgroup analyses2:
 HRD-positive, non-BRCAm patients: HR=0.71 (95% CI: 0.45–1.13)
BRCAm patients: HR=0.60 (95% CI: 0.39–0.93)

BRCAm status was determined by central labs; HRD status was determined by 
Myriad myChoice® HRD Plus.

US-68371_US-67873 Lynparza OC Oncology Live.indd   1US-68371_US-67873 Lynparza OC Oncology Live.indd   1 10/7/22   1:56 PM10/7/22   1:56 PM
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Prespecified exploratory analysis3 NEW PFS DATA

NEW OVERALL SURVIVAL DATA

Prespecified 5-year follow-up analysis in 
HRD-positive* patients: Median PFS2

Prespecified exploratory analysis:  
Median PFS1,3
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IMPORTANT SAFETY INFORMATION (Cont’d)  
ADVERSE REACTIONS—First-Line Maintenance Advanced Ovarian  
Cancer in Combination with Bevacizumab (Cont’d) 
Most common laboratory abnormalities (Grades 1-4) in ≥25% of patients  
for LYNPARZA in combination with bevacizumab in the first-line 
maintenance setting for PAOLA-1 were: decrease in hemoglobin (79%), 
decrease in lymphocytes (63%), increase in serum creatinine (61%), 
decrease in leukocytes (59%), decrease in absolute neutrophil count 
(35%), and decrease in platelets (35%).

DRUG INTERACTIONS
Anticancer Agents: Clinical studies of LYNPARZA with other 
myelosuppressive anticancer agents, including DNA-damaging agents, 
indicate a potentiation and prolongation of myelosuppressive toxicity.
CYP3A Inhibitors: Avoid coadministration of strong or moderate CYP3A 
inhibitors when using LYNPARZA. If a strong or moderate CYP3A inhibitor 
must be coadministered, reduce the dose of LYNPARZA. Advise patients to 
avoid grapefruit, grapefruit juice, Seville oranges, and Seville orange juice 
during LYNPARZA treatment.
CYP3A Inducers: Avoid coadministration of strong or moderate CYP3A 
inducers when using LYNPARZA.

USE IN SPECIFIC POPULATIONS
Lactation: No data are available regarding the presence of olaparib in human 
milk, its effects on the breastfed infant or on milk production.
Because of the potential for serious adverse reactions in the breastfed infant, 
advise a lactating woman not to breastfeed during treatment with LYNPARZA 
and for 1 month after receiving the final dose.
Pediatric Use: The safety and efficacy of LYNPARZA have not been 
established in pediatric patients.

Hepatic Impairment: No adjustment to the starting dose is required in 
patients with mild or moderate hepatic impairment (Child-Pugh classification 
A and B). There are no data in patients with severe hepatic impairment (Child-
Pugh classification C).
Renal Impairment: No dosage modification is recommended in patients with 
mild renal impairment (CLcr 51-80 mL/min estimated by Cockcroft-Gault). In 
patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the dose 
of LYNPARZA to 200 mg twice daily. There are no data in patients with severe 
renal impairment or end-stage renal disease (CLcr ≤30 mL/min).
You are encouraged to report negative side effects of prescription drugs to 
the FDA. Visit www.FDA.gov/medwatch or call 1-800-FDA-1088.
Please see Brief Summary of Prescribing Information 
on the following pages.
BID=twice daily; BRCAm=BRCA mutation; CDx=companion diagnostic; 
CI=confidence interval; DCO=data cutoff; HR=hazard ratio; HRD=homologous 
recombination deficiency; OS=overall survival; PFS=progression-free survival; 
tBRCA=tumor BRCA. 
References: 1. LYNPARZA® (olaparib) [prescribing information]. Wilmington, 
DE: AstraZeneca Pharmaceuticals LP; 2022. 2. Ray-Coquard I, Leary A, Pignata, 
et al. Final overall survival results from the Phase III PAOLA-1/ENGOT-ov25 trial 
evaluating maintenance olaparib plus bevacizumab in patients with newly 
diagnosed advanced ovarian cancer. Presented at: ESMO Congress 2022; 
September 9-13, 2022; Paris, France. 3. Ray-Coquard I, Pautier P, Pignata S, et al. 
Olaparib plus bevacizumab as first-line maintenance in ovarian cancer. N Engl J 
Med. 2019;381(25):2416-2428. 4. Ray-Coquard I, Pautier P, Pignata S, et al. 
Olaparib plus bevacizumab as first-line maintenance in ovarian cancer. 
Supplementary Appendix. N Engl J Med. 2019;381(25):2416-2428. 5. Ray-
Coquard I, Pautier P, Pignata S, et al. Olaparib plus bevacizumab as first-line 
maintenance in ovarian cancer. PAOLA-1 Protocol. N Engl J Med. 
2019;381(25):2416-2428.

INDICATION
LYNPARZA is a poly (ADP-ribose) polymerase (PARP) inhibitor indicated:
First-Line Maintenance HRD-Positive Advanced Ovarian Cancer  
in Combination with Bevacizumab 
In combination with bevacizumab for the maintenance treatment of adult 
patients with advanced epithelial ovarian, fallopian tube or primary peritoneal 
cancer who are in complete or partial response to first-line platinum-based 
chemotherapy and whose cancer is associated with homologous recombination 
deficiency (HRD)-positive status defined by either:
  • a deleterious or suspected deleterious BRCA mutation, and/or  
  • genomic instability
Select patients for therapy based on an FDA-approved companion diagnostic for 
LYNPARZA.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML): Occurred 
in approximately 1.5% of patients exposed to LYNPARZA monotherapy, and the 
majority of events had a fatal outcome. The median duration of therapy in patients 
who developed MDS/AML was 2 years (range: <6 months to >10 years). All of these 
patients had previous chemotherapy with platinum agents and/or other 
DNA-damaging agents, including radiotherapy.
Do not start LYNPARZA until patients have recovered from hematological toxicity 
caused by previous chemotherapy (≤Grade 1). Monitor complete blood count for 
cytopenia at baseline and monthly thereafter for clinically significant changes 
during treatment. For prolonged hematological toxicities, interrupt LYNPARZA and 
monitor blood count weekly until recovery. 

If the levels have not recovered to Grade 1 or less after 4 weeks, refer the patient 
to a hematologist for further investigations, including bone marrow analysis and 
blood sample for cytogenetics. Discontinue LYNPARZA if MDS/AML is confirmed.
Pneumonitis: Occurred in 0.8% of patients exposed to LYNPARZA  
monotherapy, and some cases were fatal. If patients present with new or 
worsening respiratory symptoms such as dyspnea, cough, and fever, or a 
radiological abnormality occurs, interrupt LYNPARZA treatment and initiate 
prompt investigation. Discontinue LYNPARZA if pneumonitis is confirmed and 
treat patient appropriately.
Embryo-Fetal Toxicity: Based on its mechanism of action and findings in 
animals, LYNPARZA can cause fetal harm. A pregnancy test is recommended  
for females of reproductive potential prior to initiating treatment.
Females 
Advise females of reproductive potential of the potential risk to a fetus and  
to use effective contraception during treatment and for 6 months following  
the last dose.
ADVERSE REACTIONS—First-Line Maintenance Advanced Ovarian  
Cancer in Combination with Bevacizumab
Most common adverse reactions (Grades 1-4) in ≥10% of patients treated  
with LYNPARZA/bevacizumab compared to a ≥5% frequency for placebo/
bevacizumab in the first-line maintenance setting for PAOLA-1 were: nausea 
(53%), fatigue (including asthenia) (53%), anemia (41%), lymphopenia (24%), 
vomiting (22%), and leukopenia (18%). In addition, the most common adverse 
reactions (≥10%) for patients receiving LYNPARZA/bevacizumab irrespective  
of the frequency compared with the placebo/bevacizumab arm were: diarrhea 
(18%), neutropenia (18%), urinary tract infection (15%), and headache (14%).
In addition, venous thromboembolic events occurred more commonly in patients 
receiving LYNPARZA/bevacizumab (5%) than in those receiving placebo/
bevacizumab (1.9%).

† Including BRCA mutation (as determined by Myriad myChoice® CDx) and other causes of HRD.  
HRD positive is defined as either a tBRCA mutation and/or an HRD score ≥42 by Myriad myChoice® CDx.5

In combination with bevacizumab for the maintenance treatment of HRD-positive*†   

advanced  ovarian cancer following  complete or partial response to first-line  
platinum-based chemotherapy + bevacizumab1

Long-term follow-up data: NEW PFS and 
NEW Overall Survival analyses2

LYNPARZA is a registered trademark of the AstraZeneca group of companies. ©2022 AstraZeneca. All rights reserved. US-68371  9/22

PAOLA-1 was a phase 3 trial of women with advanced ovarian cancer that enrolled patients regardless of surgical outcome or BRCA mutation status 
following response to first-line platinum-based chemotherapy with bevacizumab. Patients were randomized 2:1 (N=806) to receive LYNPARZA tablets  
300 mg BID in combination with bevacizumab 15 mg/kg (n=537) or bevacizumab 15 mg/kg in combination with placebo BID (n=269).

Bevacizumab was administered every 3 weeks for a total duration of up to 15 months, and LYNPARZA or placebo treatment was administered for up to  
24 months or until disease progression or unacceptable toxicity.

The primary endpoint was the investigator-assessed PFS. Prespecified exploratory analyses included PFS in predefined subgroups, including HRD status 
and BRCA mutation status, which were not controlled for Type 1 error. HRD status was not a stratification factor in PAOLA-1. PFS within HRD-positive 
patients served as the basis of the FDA-approved indication.

Secondary endpoints were the time from randomization until second disease progression or death, overall survival, the time until the first subsequent 
therapy or death, and health-related quality of life.

STUDY DESIGN1,3-5

Median PFS follow-up time: 27.4 months for LYNPARZA + bevacizumab 
and 27.5 months for bevacizumab + placebo.1 

Data based upon a prespecified exploratory subgroup analysis, 
which was not controlled for Type 1 error. HRD status was not a 
stratification factor in PAOLA-1.3,4 

The analyses at 5 years are descriptive only; the PAOLA-1 trial was 
not designed to assess a statistical difference between treatment 
groups at these time points.

This trial was not designed to assess a statistical difference 
between treatment groups at these time points. 

136 (53%) events in the LYNPARZA + bevacizumab arm and 104 (79%) 
events in the bevacizumab + placebo arm.2

Secondary endpoint: Prespecified follow-up analysis in HRD-positive* patients2

Overall Survival: At 5 years, nearly two-thirds (66%) of HRD-positive patients were 
alive with LYNPARZA + bevacizumab and 48% were alive with bevacizumab + placebo2

LYNPARZA + bevacizumab
(n=255)

46.8 months (3.9 years)

bevacizumab + placebo
(n=132)

17.6 months (~1.5 years)

HR=0.41 (95% CI: 0.32–0.54)

LYNPARZA + bevacizumab
(n=255) 

37.2 months (3.1 years)

bevacizumab + placebo
(n=132) 

17.7 months (~1.5 years)

 HR=0.33 (95% CI: 0.25–0.45)

Discover additional information and
resources at LYNPARZAhcp.com

Median OS follow-up time:  
~5 years (61.7 months for LYNPARZA 
+ bevacizumab and 61.9 months for 
bevacizumab + placebo)2

DCO: March 22, 20222

Median unstable in LYNPARZA + 
bevacizumab arm; <50% data maturity.2

ADVANCED
OVARIAN 
CANCER

93 (37%) events in the 
LYNPARZA + bevacizumab 
arm and 69 (52%) events in 
the bevacizumab + placebo 
arm2

LYNPARZA +  
bevacizumab 
reduced risk of 
death by 38%2

*Select patients for this indication based on an FDA-approved companion diagnostic.1

Median OS

LYNPARZA +
bevacizumab

bevacizumab +
placebo

75.2 months
(unstable) 

57.3 months 

HR=0.62 (95% CI: 0.45–0.85)

Additional OS subgroup analyses2:
 HRD-positive, non-BRCAm patients: HR=0.71 (95% CI: 0.45–1.13)
BRCAm patients: HR=0.60 (95% CI: 0.39–0.93)

BRCAm status was determined by central labs; HRD status was determined by 
Myriad myChoice® HRD Plus.
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LYNPARZA® (olaparib) tablets, for oral use
Initial U.S. Approval: 2014 
Brief Summary of Prescribing Information. For complete prescribing information 
consult official package insert. 

INDICATIONS AND USAGE
First-Line Maintenance Treatment of BRCA-mutated Advanced Ovarian Cancer
Lynparza is indicated for the maintenance treatment of adult patients with deleterious 
or suspected deleterious germline or somatic BRCA-mutated advanced epithelial 
ovarian, fallopian tube or primary peritoneal cancer who are in complete or partial 
response to first-line platinum-based chemotherapy. Select patients for therapy 
based on an FDA-approved companion diagnostic for Lynparza [see Dosage and 
Administration (2.1) in the full Prescribing Information].
First-line Maintenance Treatment of HRD-positive Advanced Ovarian Cancer in 
Combination with Bevacizumab
Lynparza is indicated in combination with bevacizumab for the maintenance 
treatment of adult patients with advanced epithelial ovarian, fallopian tube or primary 
peritoneal cancer who are in complete or partial response to first-line platinum-based 
chemotherapy and whose cancer is associated with homologous recombination 
deficiency (HRD)-positive status defined by either:

•  a deleterious or suspected deleterious BRCA mutation, and/or
•  genomic instability.

Select patients for therapy based on an FDA-approved companion diagnostic for 
Lynparza [see Dosage and Administration (2.1) in the full Prescribing Information].
Maintenance Treatment of Recurrent Ovarian Cancer
Lynparza is indicated for the maintenance treatment of adult patients with recurrent 
epithelial ovarian, fallopian tube or primary peritoneal cancer, who are in complete  
or partial response to platinum-based chemotherapy.

DOSAGE AND ADMINISTRATION
Patient Selection
Information on FDA-approved tests for the detection of genetic mutations is available  
at http://www.fda.gov/companiondiagnostics.
Select patients for treatment with Lynparza based on the presence of deleterious or 
suspected deleterious HRR gene mutations, including BRCA mutations, or genomic 
instability based on the indication, biomarker, and sample type (Table 1).
Table 1 Biomarker Testing for Patient Selection*

Indication Biomarker Sample type

Tumor Blood Plasma
(ctDNA)

First-line maintenance treatment 
of germline or somatic BRCAm 
advanced ovarian cancer

BRCA1m, BRCA2m X X

First-line maintenance treatment  
of HRD-positive advanced ovarian 
cancer in combination with  
bevacizumab

BRCA1m, BRCA2m 
and/or  

genomic instability

X

Maintenance treatment of recurrent  
ovarian cancer

No requirement for  
biomarker testing 

* Where testing fails or tissue sample is unavailable/insufficient, or when germline testing is 
negative, consider using an alternative test, if available.

Recommended Dosage
The recommended dosage of Lynparza is 300 mg taken orally twice daily, with or 
without food.
If a patient misses a dose of Lynparza, instruct patient to take their next dose at 
its scheduled time. Instruct patients to swallow tablets whole. Do not chew, crush, 
dissolve, or divide tablet.
First-Line Maintenance Treatment of BRCA-mutated Advanced Ovarian Cancer
Continue treatment until disease progression, unacceptable toxicity, or completion of  
2 years of treatment. Patients with a complete response (no radiological evidence of 
disease) at 2 years should stop treatment. Patients with evidence of disease at 2 years, 
who in the opinion of the treating healthcare provider can derive further benefit from 
continuous treatment, can be treated beyond 2 years.
First-Line Maintenance Treatment of HRD-positive Advanced Ovarian Cancer in 
Combination with Bevacizumab
Continue Lynparza treatment until disease progression, unacceptable toxicity, or 
completion of 2 years of treatment. Patients with a complete response (no radiological 
evidence of disease) at 2 years should stop treatment. Patients with evidence of 
disease at 2 years, who in the opinion of the treating healthcare provider can derive 
further benefit from continuous Lynparza treatment, can be treated beyond 2 years.
When used with Lynparza, the recommended dose of bevacizumab is 15 mg/kg every 
three weeks. Bevacizumab should be given for a total of 15 months including the 
period given with chemotherapy and given as maintenance. Refer to the Prescribing 
Information for bevacizumab when used in combination with Lynparza for more 
information.
Recurrent Ovarian Cancer
Continue treatment until disease progression or unacceptable toxicity for:

•  Maintenance treatment of recurrent ovarian cancer
Dosage Modifications for Adverse Reactions 
To manage adverse reactions, consider interruption of treatment or dose reduction. 
The recommended dose reduction is 250 mg taken twice daily.
If a further dose reduction is required, then reduce to 200 mg taken twice daily.  
Dosage Modifications for Concomitant Use with Strong or Moderate CYP3A 
Inhibitors
Avoid concomitant use of strong or moderate CYP3A inhibitors with Lynparza.
If concomitant use cannot be avoided, reduce Lynparza dosage to:

•  100 mg twice daily when used concomitantly with a strong CYP3A inhibitor.
•  150 mg twice daily when used concomitantly with a moderate CYP3A inhibitor.

After the inhibitor has been discontinued for 3 to 5 elimination half-lives, resume the 
Lynparza dose taken prior to initiating the CYP3A inhibitor [see Drug Interactions 
(7.2) and Clinical Pharmacology (12.3) in the full Prescribing Information].
Dosage Modifications for Renal Impairment
Moderate Renal Impairment
In patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the 
Lynparza dosage to 200 mg orally twice daily [see Use in Specific Populations (8.6) 
and Clinical Pharmacology (12.3) in the full Prescribing Information].

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome (MDS)/Acute Myeloid Leukemia (AML) has occurred in 
patients treated with Lynparza and some cases were fatal.
In clinical studies enrolling 2901 patients with various cancers who received  
Lynparza as a single agent [see Adverse Reactions (6.1) in the full Prescribing 
Information], the cumulative incidence of MDS/AML was approximately 1.5% 
(43/2901). Of these, 51% (22/43) had a fatal outcome. The median duration  
of therapy with Lynparza in patients who developed MDS/AML was 2 years (range:  
< 6 months to > 10 years). All of these patients had received previous chemotherapy 
with platinum agents and/or other DNA damaging agents including radiotherapy.
Do not start Lynparza until patients have recovered from hematological toxicity 
caused by previous chemotherapy (≤ Grade 1). Monitor complete blood count for 
cytopenia at baseline and monthly thereafter for clinically significant changes during 
treatment. For prolonged hematological toxicities, interrupt Lynparza and monitor 
blood counts weekly until recovery. If the levels have not recovered to Grade 1 or less 
after 4 weeks, refer the patient to a hematologist for further investigations, including 
bone marrow analysis and blood sample for cytogenetics. If MDS/AML is confirmed, 
discontinue Lynparza.
Pneumonitis
In clinical studies enrolling 2901 patients with various cancers who received  
Lynparza as a single agent [see Adverse Reactions (6.1) in the full Prescribing 
Information], the incidence of pneumonitis, including fatal cases, was 0.8% 
(24/2901). If patients present with new or worsening respiratory symptoms such as 
dyspnea, cough and fever, or a radiological abnormality occurs, interrupt Lynparza 
treatment and promptly assess the source of the symptoms. If pneumonitis is 
confirmed, discontinue Lynparza treatment and treat the patient appropriately.
Embryo-Fetal Toxicity
Lynparza can cause fetal harm when administered to a pregnant woman based on 
its mechanism of action and findings in animals. In an animal reproduction study, 
administration of olaparib to pregnant rats during the period of organogenesis caused 
teratogenicity and embryo-fetal toxicity at exposures below those in patients receiving 
the recommended human dose of 300 mg twice daily. Apprise pregnant women of 
the potential hazard to a fetus and the potential risk for loss of the pregnancy. Advise 
females of reproductive potential to use effective contraception during treatment and 
for 6 months following the last dose of Lynparza. Based on findings from genetic 
toxicity and animal reproduction studies, advise male patients with female partners 
of reproductive potential or who are pregnant to use effective contraception during 
treatment and for 3 months following the last dose of Lynparza [see Use in Specific 
Populations (8.1, 8.3) in the full Prescribing Information].

ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
•  Myelodysplastic Syndrome/Acute Myeloid Leukemia [see Warnings and 

Precautions (5.1) in the full Prescribing Information]
•  Pneumonitis [see Warnings and Precautions (5.2) in the full Prescribing 

Information]
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice.
The data described in the WARNINGS AND PRECAUTIONS reflect exposure to 
Lynparza as a single agent in 2901 patients; 2135 patients with exposure to 300 mg  
twice daily tablet dose including five controlled, randomized, trials (SOLO-1,  
SOLO-2, OlympiAD, POLO, and PROfound) and to 400 mg twice daily capsule dose 
in 766 patients in other trials that were pooled to conduct safety analyses. In these 
trials, 56% of patients were exposed for 6 months or longer and 28% were exposed 
for greater than one year in the Lynparza group.
In this pooled safety population, the most common adverse reactions in ≥10% of 
patients were nausea (60%), fatigue (55%), anemia (36%), vomiting (32%), diarrhea 
(24%), decreased appetite (22%), headache (16%), dysgeusia (15%), cough (15%), 
neutropenia (14%), dyspnea (14%), dizziness (12%), dyspepsia (12%), leukopenia 
(11%), and thrombocytopenia (10%).
First-Line Maintenance Treatment of BRCA-mutated Advanced Ovarian Cancer
SOLO-1
The safety of Lynparza for the maintenance treatment of patients with BRCA-
mutated advanced ovarian cancer following first-line treatment with platinum-based 
chemotherapy was investigated in SOLO-1 [see Clinical Studies (14.1) in the full 
Prescribing Information]. Patients received Lynparza tablets 300 mg orally twice 
daily (n=260) or placebo (n=130) until disease progression or unacceptable toxicity. 
The median duration of study treatment was 25 months for patients who received 
Lynparza and 14 months for patients who received placebo.
Among patients who received Lynparza, dose interruptions due to an adverse reaction 
of any grade occurred in 52% and dose reductions due to an adverse reaction 
occurred in 28%. The most frequent adverse reactions leading to dose interruption 
or reduction of Lynparza were anemia (23%), nausea (14%), and vomiting (10%). 
Discontinuation due to adverse reactions occurred in 12% of patients receiving 
Lynparza. The most frequent adverse reactions that led to discontinuation of  
Lynparza were fatigue (3.1%), anemia (2.3%), and nausea (2.3%).
Tables 2 and 3 summarize adverse reactions and laboratory abnormalities in SOLO-1.
Table 2 Adverse Reactions* in SOLO-1 (≥10% of Patients Who Received Lynparza)

Adverse Reaction Lynparza tablets
n=260

Placebo
n=130

All Grades
(%)

Grades  
3 – 4 (%)

All Grades
(%)

Grades
3 – 4 (%)

Gastrointestinal Disorders
Nausea 77 1 38 0
Abdominal pain† 45 2 35 1
Vomiting 40 0 15 1
Diarrhea‡ 37 3 26 0
Constipation 28 0 19 0
Dyspepsia 17 0 12 0
Stomatitis§ 11 0 2 0

General Disorders and Administration Site Conditions
Fatigue¶ 67 4 42 2

Blood and Lymphatic System Disorders 
Anemia 38 21 9 2
Neutropenia# 17 6 7 3

LeukopeniaÞ 13 3 8 0
Thrombocytopeniaß 11 1 4 2

Adverse Reaction Lynparza tablets
n=260

Placebo
n=130

All Grades
(%)

Grades  
3 – 4 (%)

All Grades
(%)

Grades
3 – 4 (%)

Infections and Infestations
Upper respiratory tract infection/ 
influenza/nasopharyngitis/bronchitis

 28 0 23 0

UTIà 13 1 7 0
Nervous System Disorders

Dysgeusia 26 0 4 0
Dizziness 20 0 15 1

Metabolism and Nutrition Disorders
Decreased appetite 20 0 10 0

Respiratory, Thoracic and Mediastinal Disorders
Dyspneaè 15 0 6 0

* Graded according to the National Cancer Institute Common Terminology Criteria for Adverse 
Events (NCI CTCAE), version 4.0.

† Includes abdominal pain, abdominal pain lower, abdominal pain upper, abdominal distension, 
abdominal discomfort, and abdominal tenderness. 

‡ Includes colitis, diarrhea, and gastroenteritis. 
§ Includes stomatitis, aphthous ulcer; and mouth ulceration.
¶  Includes asthenia, fatigue, lethargy, and malaise.  
#  Includes neutropenia, and febrile neutropenia.
Þ Includes leukopenia, and white blood cell count decreased.
ß Includes platelet count decreased, and thrombocytopenia. 
à Includes urosepsis, urinary tract infection, urinary tract pain, and pyuria.
è Includes dyspnea, and dyspnea exertional.

In addition, the adverse reactions observed in SOLO-1 that occurred in <10% of 
patients receiving Lynparza were increased blood creatinine (8%), lymphopenia 
(6%), hypersensitivity (2%), MDS/AML (1%), dermatitis (1%), and increased mean 
cell volume (0.4%).

Table 3 Laboratory Abnormalities Reported in ≥25% of Patients in SOLO-1

Laboratory Parameter* Lynparza tablets 
n†=260

Placebo 
n†=130

Grades 
1-4 (%)

Grades  
3-4 (%)

Grades  
1-4 (%)

Grades  
3-4 (%)

Decrease in hemoglobin 87 19 63 2
Increase in mean
corpuscular volume

87 – 43 –

Decrease in leukocytes 70 7 52 1
Decrease in lymphocytes 67 14 29 5
Decrease in absolute neutrophil count 51 9 38 6
Decrease in platelets 35 1 20 2
Increase in serum creatinine 34 0 18 0

* Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
† This number represents the safety population. The derived values in the table are based on the 

total number of evaluable patients for each laboratory parameter.

First-line Maintenance Treatment of HRD-positive Advanced Ovarian Cancer in 
Combination with Bevacizumab
PAOLA-1
The safety of Lynparza in combination with bevacizumab for the maintenance 
treatment of patients with advanced ovarian cancer following first-line treatment 
containing platinum-based chemotherapy and bevacizumab was investigated in 
PAOLA-1 [see Clinical Studies (14.2) in the full Prescribing Information]. This study 
was a placebo-controlled, double-blind study in which 802 patients received either 
Lynparza 300 mg BID in combination with bevacizumab (n=535) or placebo in 
combination with bevacizumab (n=267) until disease progression or unacceptable 
toxicity. The median duration of treatment with Lynparza was 17.3 months and  
11 months for bevacizumab post-randomization on the Lynparza/bevacizumab arm.
Fatal adverse reactions occurred in 1 patient due to concurrent pneumonia and 
aplastic anemia. Serious adverse reactions occurred in 31% of patients who received 
Lynparza/bevacizumab. Serious adverse reactions in >5% of patients included 
hypertension (19%) and anemia (17%).
Dose interruptions due to an adverse reaction of any grade occurred in 54% of 
patients receiving Lynparza/bevacizumab and dose reductions due to an adverse 
reaction occurred in 41% of patients who received Lynparza/bevacizumab.
The most frequent adverse reactions leading to dose interruption in the Lynparza/
bevacizumab arm were anemia (21%), nausea (7%), vomiting (3%), and fatigue 
(3%), and the most frequent adverse reactions leading to reduction in the  
Lynparza/bevacizumab arm were anemia (19%), nausea (7%), and fatigue (4%).
Discontinuation due to adverse reactions occurred in 20% of patients receiving 
Lynparza/bevacizumab. Specific adverse reactions that most frequently led to 
discontinuation in patients treated with Lynparza/bevacizumab were anemia (4%)  
and nausea (3%).
Tables 4 and 5 summarize adverse reactions and laboratory abnormalities in 
PAOLA-1, respectively.
Table 4  Adverse Reactions* Occurring in ≥10% of Patients Treated with 
Lynparza/bevacizumab in PAOLA-1 and at ≥5% Frequency Compared to the 
Placebo/bevacizumab Arm

Adverse Reactions Lynparza/bevacizumab 
n=535

Placebo/bevacizumab 
n=267

Grades  
1-4 (%)

Grades  
3-4 (%)

Grades  
1-4 (%)

Grades  
3-4 (%)

General Disorders and Administration Site Conditions
Fatigue (including asthenia)† 53 5 32 1.5

Gastrointestinal Disorders
Nausea 53 2.4 22 0.7
Vomiting 22 1.7 11 1.9

Blood and Lymphatic Disorders
Anemia‡ 41 17 10 0.4
Lymphopenia§ 24 7 9 1.1
Leukopenia¶ 18 1.9 10 1.5

* Graded according to the National Cancer Institute Common Terminology Criteria for Adverse 
Events (NCI CTCAE), version 4.0.

†  Includes asthenia, and fatigue.
‡  Includes anemia, anemia macrocytic, erythropenia, haematocrit decreased, haemoglobin 

decreased, normochromic anemia, normochromic normocytic anemia, normocytic anemia, and 
red blood cell count decreased. 

§  Includes B-lymphocyte count decreased, lymphocyte count decreased, lymphopenia, and 
T-lymphocyte count decreased.

¶  Includes leukopenia, and white blood cell count decreased.

Table 2 Adverse Reactions* in SOLO-1 (≥10% of Patients Who Received Lynparza) 
(cont’d)
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The most common adverse reactions (≥ 10%) for patients receiving Lynparza/
bevacizumab irrespective of the frequency compared with the placebo/bevacizumab 
arm were nausea (53%), fatigue (including asthenia) (53%), anemia (41%), 
lymphopenia (24%), vomiting (22%), diarrhea (18%), neutropenia (18%), leukopenia 
(18%), urinary tract infection (15%), and headache (14%).
The adverse reactions that occurred in <10% of patients receiving Lynparza/
bevacizumab were dysgeusia (8%), dyspnea (8%), stomatitis (5%), dyspepsia 
(4.3%), erythema (3%), dizziness (2.6%), hypersensitivity (1.7%) and MDS/AML 
(0.7%).
In addition, venous thromboembolic events occurred more commonly in patients 
receiving Lynparza/bevacizumab (5%) than in those receiving placebo/bevacizumab 
(1.9%).
Table 5  Laboratory Abnormalities Reported in ≥25% of Patients in PAOLA-1*

Laboratory Parameter† Lynparza/bevacizumab 
n†=535

Placebo/bevacizumab
n‡=267

Grades 
1-4 (%)

Grades 
 3-4 (%)

Grades  
1-4 (%)

Grades 
 3-4 (%)

Decrease in hemoglobin 79 13 55 0.4
Decrease in lymphocytes 63 10 42 3.0
Increase in serum creatinine 61 0.4 36 0.4
Decrease in leukocytes 59 3.4 45 2.2
Decrease in absolute  
neutrophil count

35 7 30 3.7

Decrease in platelets 35 2.4 28 0.4
* Reported within 30 days of the last dose.
†  Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
‡  This number represents the safety population. The derived values in the table are based on the 

total number of evaluable patients for each laboratory parameter.

Maintenance Treatment of Recurrent Ovarian Cancer
SOLO-2
The safety of Lynparza for the maintenance treatment of patients with platinum 
sensitive gBRCAm ovarian cancer was investigated in SOLO-2 [see Clinical Studies 
(14.3) in the full Prescribing Information]. Patients received Lynparza tablets 300 mg 
orally twice daily (n=195) or placebo (n=99) until disease progression or unacceptable 
toxicity. The median duration of study treatment was 19.4 months for patients who 
received Lynparza and 5.6 months for patients who received placebo.
Among patients who received Lynparza, dose interruptions due to an adverse reaction 
of any grade occurred in 45% and dose reductions due to an adverse reaction 
occurred in 27%. The most frequent adverse reactions leading to dose interruption 
or reduction of Lynparza were anemia (22%), neutropenia (9%), and fatigue/asthenia 
(8%). Discontinuation due to an adverse reaction occurred in 11% of patients 
receiving Lynparza.
Tables 6 and 7 summarize adverse reactions and laboratory abnormalities in SOLO-2.
Table 6 Adverse Reactions* in SOLO-2 (≥20% of Patients Who Received Lynparza)

Adverse Reaction Lynparza tablets
n=195

Placebo
n=99

Grades 
1-4 (%)

Grades  
3-4 (%)

Grades  
1-4 (%)

Grades 
 3-4 (%)

Gastrointestinal Disorders
Nausea 76 3 33 0
Vomiting 37 3 19 1
Diarrhea 33 2 22 0
Stomatitis† 20 1 16 0

General Disorders and Administration Site Conditions
Fatigue including asthenia 66 4 39 2

Blood and Lymphatic Disorders
Anemia‡ 44 20 9 2

Infections and Infestations
Nasopharyngitis/URI/sinusitis/ 
rhinitis/influenza

36 0 29 0

Musculoskeletal and Connective Tissue Disorders
Arthralgia/myalgia 30 0 28 0

Nervous System Disorders
Dysgeusia 27 0 7 0
Headache 26 1 14 0

Metabolism and Nutrition Disorders
Decreased appetite 22 0 11 0

* Graded according to the National Cancer Institute Common Terminology Criteria for Adverse 
Events (NCI CTCAE), version 4.0.

† Represents grouped term consisting of abscess oral, aphthous ulcer, gingival abscess, gingival 
disorder, gingival pain, gingivitis, mouth ulceration, mucosal infection, mucosal inflammation, 
oral candidiasis, oral discomfort, oral herpes, oral infection, oral mucosal erythema, oral pain, 
oropharyngeal discomfort, and oropharyngeal pain.

‡ Represents grouped term consisting of anemia, hematocrit decreased, hemoglobin decreased, 
iron deficiency, mean cell volume increased and red blood cell count decreased.

In addition, the adverse reactions observed in SOLO-2 that occurred in <20% of  
patients receiving Lynparza were neutropenia (19%), cough (18%), leukopenia 
(16%), hypomagnesemia (14%), thrombocytopenia (14%), dizziness (13%), 
dyspepsia (11%), increased creatinine (11%), MDS/AML (8%), edema (8%), rash 
(6%), and lymphopenia (1%).
Table 7 Laboratory Abnormalities Reported in ≥25% of Patients in SOLO-2

Laboratory Parameter* Lynparza tablets
 n†=195

Placebo
 n†=99

Grades 
1-4 (%)

Grades  
3-4 (%)

Grades  
1-4 (%)

Grades 
3-4 (%)

Increase in mean corpuscular volume‡ 89 - 52 -
Decrease in hemoglobin 83 17 69 0
Decrease in leukocytes 69 5 48 1
Decrease in lymphocytes 67 11 37 1
Decrease in absolute neutrophil count 51 7 34 3
Increase in serum creatinine 44 0 29 0
Decrease in platelets 42 2 22 1

* Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
† This number represents the safety population. The derived values in the table are based on the 

total number of evaluable patients for each laboratory parameter.
‡ Represents the proportion of subjects whose mean corpuscular volume was > upper limit of 

normal (ULN).

Study 19
The safety of Lynparza as maintenance monotherapy was evaluated in patients with  
platinum sensitive ovarian cancer who had received 2 or more previous platinum 
containing regimens in Study 19 [see Clinical Studies (14.3) in the full Prescribing 
Information]. Patients received Lynparza capsules 400 mg orally twice daily (n=136) 
or placebo (n=128). At the time of final analysis, the median duration of exposure 
was 8.7 months in patients who received Lynparza and 4.6 months in patients who 
received placebo.
Adverse reactions led to dose interruptions in 35% of patients receiving Lynparza; 
dose reductions in 26% and discontinuation in 6% of patients receiving Lynparza.
Tables 8 and 9 summarize adverse reactions and laboratory abnormalities in  
Study 19.

Table 8 Adverse Reactions* in Study 19 (≥20% of Patients Who Received Lynparza)
Adverse Reaction Lynparza capsules

n=136 
Placebo
n=128 

Grades 
1-4 (%)

Grades  
3-4 (%)

Grades  
1-4 (%)

Grades  
3-4 (%)

Gastrointestinal Disorders
Nausea 71 2 36 0
Vomiting 35 2 14 1
Diarrhea 28 2 25 2
Constipation 22 1 12 0
Dyspepsia 20 0 9 0

General Disorders and Administration Site Conditions
Fatigue (including asthenia) 63 9 46 3

Blood and Lymphatic Disorders
Anemia† 23 7 7 1

Infections and Infestations
Respiratory tract infection 22 2 11 0

Metabolism and Nutrition Disorders
Decreased appetite 21 0 13 0

Nervous System Disorders
Headache 21 0 13 1

*  Graded according to NCI CTCAE v4.0.
† Represents grouped terms of related terms that reflect the medical concept of the adverse 

reaction.

In addition, the adverse reactions in Study 19 that occurred in <20% of patients 
receiving Lynparza were dysgeusia (16%), dizziness (15%), dyspnea (13%), pyrexia 
(10%), stomatitis (9%), edema (9%), increase in creatinine (7%), neutropenia (5%), 
thrombocytopenia (4%), leukopenia (2%), MDS/AML (1%) and lymphopenia (1%).
Table 9 Laboratory Abnormalities Reported in ≥25% of Patients in Study 19 

Laboratory Parameter* Lynparza capsules
n†=136

Placebo
n†=129

Grades  
1-4 (%)

Grades 
 3-4 (%)

Grades  
1-4 (%)

Grades  
3-4 (%)

Decrease in hemoglobin 82 8 58 1
Increase in mean corpuscular volume‡ 82 - 51 -
Decrease in leukocytes 58 4 37 2
Decrease in lymphocytes 52 10 32 3
Decrease in absolute neutrophil count 47 7 40 2
Increase in serum creatinine 45 0 14 0
Decrease in platelets 36 4 18 0

* Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
† This number represents the safety population. The derived values in the table are based on the 

total number of evaluable patients for each laboratory parameter.
‡ Represents the proportion of subjects whose mean corpuscular volume was > ULN.

Postmarketing Experience
The following adverse reactions have been identified during post approval use 
of Lynparza. Because these reactions are reported voluntarily from a population 
of uncertain size, it is not always possible to reliably estimate their frequency or 
establish a causal relationship to drug exposure.
Immune System Disorders: Hypersensitivity including angioedema.
Skin and subcutaneous tissue disorders: Erythema nodosum, rash, dermatitis.

DRUG INTERACTIONS
Use with Anticancer Agents
Clinical studies of Lynparza with other myelosuppressive anticancer agents,  
including DNA damaging agents, indicate a potentiation and prolongation of 
myelosuppressive toxicity.
Effect of Other Drugs on Lynparza
Strong and Moderate CYP3A Inhibitors
Coadministration of CYP3A inhibitors can increase olaparib concentrations, which 
may increase the risk for adverse reactions [see Clinical Pharmacology (12.3) in  
the full Prescribing Information]. Avoid coadministration of strong or moderate  
CYP3A inhibitors. If the strong or moderate inhibitor must be coadministered,  
reduce the dose of Lynparza [see Dosage and Administration (2.4) in the full 
Prescribing Information]. 
Strong and Moderate CYP3A Inducers
Concomitant use with a strong or moderate CYP3A inducer decreased olaparib  
exposure, which may reduce Lynparza efficacy [see Clinical Pharmacology (12.3) 
in the full Prescribing Information]. Avoid coadministration of strong or moderate 
CYP3A inducers.

USE IN SPECIFIC POPULATIONS
Pregnancy 
Risk Summary 
Based on findings in animals and its mechanism of action [see Clinical  
Pharmacology (12.1) in the full Prescribing Information], Lynparza can cause fetal 
harm when administered to a pregnant woman. There are no available data on 
Lynparza use in pregnant women to inform the drug-associated risk. In an animal 
reproduction study, the administration of olaparib to pregnant rats during the period 
of organogenesis caused teratogenicity and embryo-fetal toxicity at exposures below 
those in patients receiving the recommended human dose of 300 mg twice daily (see 
Data). Apprise pregnant women of the potential hazard to the fetus and the potential 
risk for loss of the pregnancy.

The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. The estimated background risk in the U.S. general 
population of major birth defects is 2-4%; and the risk for spontaneous abortion is 
approximately 15-20% in clinically recognized pregnancies.
Data
Animal Data
In a fertility and early embryonic development study in female rats, olaparib was  
administered orally for 14 days before mating through to Day 6 of pregnancy, which 
resulted in increased post-implantation loss at a dose level of 15 mg/kg/day (with 
maternal systemic exposures approximately 7% of the human exposure (AUC0-24h) at 
the recommended dose).
In an embryo-fetal development study, pregnant rats received oral doses of 0.05  
and 0.5 mg/kg/day olaparib during the period of organogenesis. A dose of  
0.5 mg/kg/day (with maternal systemic exposures approximately 0.18% of human 
exposure (AUC0-24h) at the recommended dose) caused embryo-fetal toxicities 
including increased post-implantation loss and major malformations of the eyes 
(anophthalmia, microphthalmia), vertebrae/ribs (extra rib or ossification center; 
fused or absent neural arches, ribs, and sternebrae), skull (fused exoccipital), and 
diaphragm (hernia). Additional abnormalities or variants included incomplete or 
absent ossification (vertebrae/sternebrae, ribs, limbs) and other findings in the 
vertebrae/sternebrae, pelvic girdle, lung, thymus, liver, ureter, and umbilical artery. 
Some findings noted above in the eyes, ribs, and ureter were observed at a dose  
of 0.05 mg/kg/day olaparib at lower incidence.
Lactation
Risk Summary
No data are available regarding the presence of olaparib in human milk, or on its 
effects on the breastfed infant or on milk production. Because of the potential for 
serious adverse reactions in the breastfed infants from Lynparza, advise a lactating 
woman not to breastfeed during treatment with Lynparza and for one month after 
receiving the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Recommend pregnancy testing for females of reproductive potential prior to  
initiating treatment with Lynparza.
Contraception
Females
Lynparza can cause fetal harm when administered to a pregnant woman [see Use 
in Specific Populations (8.1) in the full Prescribing Information]. Advise females of 
reproductive potential to use effective contraception during treatment with Lynparza 
and for at least 6 months following the last dose.  
Pediatric Use
Safety and effectiveness of Lynparza have not been established in pediatric patients.
Geriatric Use
Of the 2901 patients with advanced solid tumors who received Lynparza as a single 
agent, 680 (23%) patients were aged ≥65 years, and this included 206 (7%) patients 
who were aged ≥75 years. Thirteen (0.4%) patients were aged ≥85 years.
Of the 535 patients with advanced solid tumors who received Lynparza tablets 300 mg  
orally twice daily in combination with bevacizumab, 204 (38%) patients were aged  
≥65 years, and this included 31 (6%) patients who were aged ≥75 years.
No overall differences in the safety or effectiveness of Lynparza were observed 
between these patients and younger patients.
Renal Impairment
No dosage modification is recommended in patients with mild renal impairment  
(CLcr 51 to 80 mL/min estimated by Cockcroft-Gault). Reduce Lynparza dosage  
to 200 mg twice daily in patients with moderate renal impairment (CLcr 31  
to 50 mL/min) [see Dosage and Administration (2.5) in the full Prescribing 
Information]. There are no data in patients with severe renal impairment or  
end-stage disease (CLcr ≤30 mL/min) [see Clinical Pharmacology (12.3) in the full 
Prescribing Information]. 

Hepatic Impairment
No adjustment to the starting dose is required in patients with mild or moderate  
hepatic impairment (Child-Pugh classification A and B). There are no data in 
patients with severe hepatic impairment (Child-Pugh classification C) [see Clinical 
Pharmacology (12.3) in the full Prescribing Information].

Distributed by:  
AstraZeneca Pharmaceuticals LP 
Wilmington, DE 19850
©AstraZeneca 2022
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MIRVETUXIMAB SORAV TANSINE-GYNX  (EL AHERE)

Mirvetuximab Soravtansine’s Accelerated Approval Helps  
Fill Unmet Need in Platinum-Resistant Ovarian Cancer

by MEGAN HOLLASCH

THE ACCELERATED APPROVAL OF mirvetuximab soravtansine-gynx 
(Elahere) for folate receptor α (FRα)-positive, platinum-resistant epithelial 
ovarian, fallopian tube, or peritoneal cancer marks a significant shift in the treat-
ment paradigm as it is the first antibody-drug conjugate (ADC) approved for 
ovarian cancer.1

The regulatory decision was supported by data from the phase 3 SORAYA 
(NCT04296890) trial in which evaluable patients (n = 104) achieved an investi-
gator-assessed objective response rate (ORR) of 31.7% (95% CI, 22.9%-41.6%). 
The median duration of response (DOR) was 6.9 months (95% CI, 5.6-9.7). Five 
patients (4.8%) achieved a complete response (CR), 29 had a partial response 
(27.6%), 48 (46.2%) had stable disease, and 20 patients (19.2%) experienced 
disease progression.1,2

“[These are] very significant results,” Ursula A. Matulonis, MD, said 
in an interview with OncologyLive®. “We’re thankful and grateful to the 
FDA for granting an accelerated approval for this medication because 
our patients need new therapies. [Mirvetuximab soravtansine] is very 
active even in platinum-resistant patients; where [previously] nonplat-
inum-based chemotherapy response rates were 10% or less, we’re 
seeing at least triple of that [now with rates of] 32%.”

Matulonis, chief of the Division of Gynecologic Oncology and 
Brock-Wilson Family Chair at Dana-Farber Cancer Institute, as 
well as a professor of medicine at Harvard Medical School, both in Boston, 
Massachusetts, discussed the novelty of mirvetuximab soravtansine in this space 
and how it will expand options for a traditionally difficult-to-treat population. 

Q
What does the approval of mirvetuximab soravtansine add to 
the treatment landscape? 

Mirvetuximab soravtansine is the first ADC that’s been approved for ovarian 
cancer and it’s one of the first biomarker-driven treatments [as] bevacizumab 
[Avastin] does not have a biomarker. 

The recognition that high levels of expression of FRα are critical for the efficacy 
and activity of mirvetuximab soravtansine is important because we can prese-
lect patients [for treatment]. [For example,] for patients with recurrent disease, 
[we can] start to do FRα testing early on so if and when it’s appropriate for the 
patient to receive mirvetuximab soravtansine she is already screened. [It is also 
important to] make sure the FRα expression is high, not low or medium.

Q
How does this agent support unmet needs  
in the platinum-resistant space? 

The issue with platinum-resistant ovarian cancer is that it’s difficult to treat. As 
ovarian cancer becomes recurrent, then platinum sensitive, with each [subse-
quent] treatment the cancer becomes platinum resistant, and each treatment 
thereafter has less efficacy. If there’s some type of response [to therapy], that 
DOR and the amount of time in remission drop down.

Platinum-resistant ovarian cancer has been a challenging [space for the] 
discovery of active agents. The addition of bevacizumab to nonplatinum chemo-
therapy has certainly been quite effective. [But now] PARP inhibitors should 
not be used in platinum-resistant disease, [as] the previous FDA approvals in 
patients with BRCA mutations regardless of platinum sensitivity have been pulled 
by the 3 companies. [Therefore, our options in this space are], bevacizumab 
added to nonplatinum-based chemotherapy, and mirvetuximab soravtansine.

This approval opens the 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].

Q
What are the pivotal efficacy data from SORAYA? 
In SORAYA, we enrolled 106 patients with FRα-positive, platinum-resis-

tant ovarian cancer of high-grade serious histology, and all patients had received 
prior bevacizumab. Approximately 50% of patients had received a prior PARP 
inhibitor and patients received mirvetuximab soravtansine as a single agent and 
then at a dose of 6 mg/kg once every 3 weeks. 

The primary end point was confirmed ORR via the investigator [and 
a] secondary end point was DOR. There were prespecified subgroups 
[stratified by] how many prior lines patients had received and whether 
they had received a PARP inhibitor. The requirement was that patients 
could have received up to 3 prior lines of treatment and a little over half 
of patients had received up to 3 prior lines. 

The ORR was 32.4%, as assessed by the investigator and confirmed 
by blinded independent review [among 104 evaluable patients]. There 
were no significant differences, which make this study very strong 
and enabled the accelerated approval to occur. The 2 prespecified 

subgroups did not significantly influence the response [and] even patients who 
had received up to 3 prior lines had a response rate a little over 30% [which was] 
reassuring of this medication.

The median DOR was 6.9 months [and] coupled with the 5 CRs, these are 
clinical numbers and clinical results that are not seen with nonplatinum chemo-
therapy such as single-agent topotecan, single-agent liposomal doxorubicin, 
where response rates are significantly less than 10%..

Q
What common toxicities can arise with the use of this agent?
Most toxicities were grade 1 and 2 and these were ocular toxicities—a bit of 

blurred vision that is completely reversible. [Additionally, a patient’s] eye specialist 
may notice keratopathy, which are corneal changes. These were all low grade as 
well and completely reversible.

We saw low-level [gastrointestinal] GI toxicity, which is nausea and because of 
the DM4 toxin we would be concerned about peripheral neuropathy, but we did 
not see significant neuropathy even in patients who received previous taxanes. 
Most of the neuropathy, if it occurred, was low grade at 12% [and] none of that 
was grade 3 or 4. [There was] a drop in blood counts, and we must watch out 
for that, and check counts when the patient comes in. Overall, it is an incredibly 
well-tolerated drug.

Q
What is next for this agent?
The ongoing MIRSASOL trial [NCT04209855] is a randomized phase 3 

study of mirvetuximab soravtansine vs physician’s choice chemotherapy in [this 
population of] patients who have whose cancers have high levels of FRα expres-
sion. MARISOL is the confirmatory study in order to receive full approval. ■

R E F E R E N C E S 
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Ursula A. 
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BASELINE PATIENT CHARACTERISTICS

Median age, years (range) Stage at Diagnosis 

62
(35-85)
N = 104

2%

59%

38%

Prior Lines of Therapy Received 

10%
39%
50%

■ 1 line ■ 2 lines ■ 3 lines

Received Bevacizumab Received a PARP Inhibitor 

100% 47%

Platinum-Free Interval 

0%

10%

20%

30%

40%

50%

60%

37%

60%

3%

■ 0 to < 3 months ■ 3-6 months ■ ≥ 6 months

R E F E R E N C E S 
1. Elahere. Prescribing information. ImmunoGen, Inc; 2022. Accessed November 18, 2022.  

bit.ly/3OhfjCa
2. FDA grants accelerated approval to mirvetuximab soravtansine-gynx for FRα positive,  

platinum-resistant epithelial ovarian, fallopian tube, or peritoneal cancer. FDA.  
November 14, 2022. Accessed November 18, 2022. bit.ly/3GBHFFg 

FDA approval—November 14, 2022
FDA grants accelerated approval to mirvetuximab soravtansine-gynx (Elahere) for 
adult patients with folate receptor α (FRα)-positive, platinum-resistant epithelial 
ovarian, fallopian tube, or primary peritoneal cancer, who have received 1 to  
3 prior systemic treatments. 

Mechanism of Action 
• Mirvetuximab soravtansine is 

a chimeric IgG1 antibody-drug 
conjugate directed against FRα. 
The small molecule microtubule 
inhibitor DM4 attaches to the 
antibody via cleavable linker. 

How Supplied 
• 100-mg single-dose vial of 

mirvetuximab soravtansine in 20 mL 
of sterile solution for injection 

Dose 
• 6 mg/kg adjusted to ideal body 

weight given as an intravenous 
infusion every 3 weeks until disease 
progression or unacceptable toxicity

Company: ImmunoGen, Inc

PIVOTAL CLINICAL TRIAL
SORAYA (NCT04296890) was a single-arm study of mirvetuximab soravtansine in patients 
with FRα-positive, platinum-resistant epithelial ovarian, fallopian tube, or peritoneal cancer.

WARNINGS AND PRECAUTIONS

• Pneumonitis 
• Peripheral Neuropathy
• Embryo-Fetal Toxicity

BOX WARNING 

• Ocular Toxicities: Conduct an ophthalmic examination including visual acuity and slit lamp 
exam prior to beginning treatment, every other cycle for the first 8 cycles, and as clinically in-
dicated. Visual impairment, keratopathy, dry eye, photophobia, eye pain, and uveitis can occur. 
• Administer prophylactic artificial tears and ophthalmic topical steroids
• Withhold treatment until improvement and resume at previous or reduced dose
• Permanently discontinue for grade 4 ocular toxicities 

EFFICACY RESULTS FROM SORAYA 

Outcome Mirvetuximab soravtansine (n = 104)

ORR (95% CI) 31.7% (22.9%-41.6%)

CR 4.8%

PR 26.9%

Median DOR, months (95% CI) 6.9 (5.6-9.7)

CR, complete response; DOR, duration of response; ORR, objective response rate; PR, partial response.

AEs IN SORAYA 

AE All grades (n = 104) Grade 3/4 (n = 104)

Vision impairment 50% 7%

Fatigue 49% 3%

Nausea 40% 0%

Keratopathy 37% 9%

Abdominal pain 36% 7%

Peripheral neuropathy 33% 2%

Diarrhea 31% 3%

Constipation 30% 1%

Dry eye 27% 2%

AE, adverse event.
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 Participating in the panel are, from left, Andrea Casadei-Gardini, MD; R. Katie Kelley, MD; Josep Llovet, MD;  
Amit Singal, MD; and Ardnt Vogel, MD.

Treatment Paradigm of Advanced 
HCC Displays Exciting Growth in 
the First and Later Lines
by KYLE DOHERTY

PATIENTS WITH HEPATOCELLULAR carci-
noma (HCC), especially those with advanced 
disease, have historically had a poor prognosis 
with few effective treatment options. However, 
recent progress in the systemic treatment 
landscape has dramatically expanded treat-
ment options for these patients in the frontline 
setting and beyond.

During a recent OncLive Peer 
Exchange®, leading experts in the field of 
liver cancer contextualized how recent 
data are influencing the treatment para-
digm in HCC. The group discussed the 
efficacy of the current frontline stan-
dard of care for patients with advanced 
disease, available treatment options in 
the second line and beyond, and ongoing 
trials showing promise in both settings.

“When we can do curative therapies, we should 
do curative therapies,” Amit Singal, MD, said. 
“If [a patient] is noncirrhotic, we have to think 
of resection first. Resection is the standard of 
care for most patients with HCC in the absence of 
cirrhosis. Now, as we know in the Western world, 
most patients present in the setting of cirrho-
sis, and you really need good liver function to 
consider surgical resection.”

FIRST-LINE SYSTEMIC TREATMENT 
OPTIONS IN ADVANCED HCC
For patients who are not candidates for surgical 

resection, the current standard of care in the 
frontline treatment of advanced HCC is the 
humanized monoclonal antibody combination 
of atezolizumab (Tecentriq) and bevacizumab 
(Avastin). This regimen was confirmed as the 
standard of care based on updated findings from 
the phase 3 IMbrave150 trial (NCT03434379). The 

randomized, open-label study compared 
the safety and efficacy of atezolizumab 
plus bevacizumab with that of sorafenib 
(Nexavar). The primary end points 
were overall survival (OS) and progres-
sion-free survival (PFS) by independent 
assessment using RECIST 1.1 criteria.1

At a median follow-up of 15.6 months 
(range, 0-28.6), patients who received 
the combination (n = 336) achieved a 

median OS of 19.2 months (95% CI, 17.0-23.7) vs 
13.4 months (95% CI, 11.4-16.9) in the 165-patient 
sorafenib arm (HR, 0.66; 95% CI, 0.52-0.85;  
P < .001). Moreover, the combination regimen 
improved median PFS compared with sorafenib at  
6.9 months (95% CI, 5.7-8.6) vs 4.3 months (95% 
CI 4.0-5.6) respectively (HR, 0.65; 95% CI 0.53-
0.81; P < .001). Atezolizumab plus bevacizumab 
was generally well tolerated; study investigators 
noted that toxicities were manageable and consis-
tent with the safety profiles of the individual 
agents  (TABLE1-14).

Following the positive findings, the FDA 
approved the combination on May 29, 2020, for 

Amit Singal, MD
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the frontline treatment of patients with unresect-
able or metastatic HCC who have not received 
prior systemic therapy.2

In addition, an alternative treatment option 
is emerging in the first-line setting of advanced 
HCC: the VEGF inhibitor lenvatinib (Lenvima). 
Investigators compared the safety and efficacy 
of the agent with that of sorafenib in the phase 3 
REFLECT trial (NCT01761266) in patients with 
unresectable HCC. The primary end point was OS.3,4

Initial findings from the trial showed 
that lenvatinib was not inferior to 
sorafenib in terms of OS; the median OS 
was 13.6 months (95% CI, 12.1-14.9) vs 
12.3 months (95% CI, 10.4-13.9), respec-
tively (HR, 0.92; 95% CI, 0.79-1.06). 
Further data exhibited that patients who 
received lenvatinib (n = 478) achieved an 
objective response rate (ORR) of 18.8%, 
with a median time to response of 2.8 
months (range, 1-29). Notably, among responders, 
the median OS was 23.4 months.3,4 

“Interestingly enough, lenvatinib worked 
slightly better in patients with aggressive 
tumors,” Josep Llovet, MD, said. “[This includes] 
patients with high α-fetoprotein, extrahepatic 
spread, or vascular invasion.”

Another regimen that has shown prom-
ise in the frontline setting is STRIDE, which is 
made up of a single priming dose of the anti-
CTLA-4 antibody tremelimumab (Imjudo) 
plus regular interval dosing of the anti-PD-L1 
agent durvalumab (Imfinzi). In the phase 3 
HIMALAYA trial (NCT03298451), investiga-
tors compared the safety and efficacy of STRIDE 
vs durvalumab monotherapy vs sorafenib. The 
primary end point was OS for STRIDE compared 
with sorafenib.5

Patients who were treated with STRIDE 
(n = 393) experienced a significantly improved 
median OS: 16.4 months (95% CI, 14.2-19.6) vs the 
median of 13.8 months (95% CI, 12.3-16.1) in the 
389 patients in the sorafenib arm (HR, 0.78; 95% 
CI, 0.65-0.92; P = .0035). Additionally, the 24- 
and 36-month PFS rates were 40.5% and 30.7%, 
respectively, in the STRIDE arm compared with 
32.6% and 20.2% in the sorafenib arm. Study 
authors concluded that the STRIDE regimen 
displayed superior efficacy and a favorable bene-
fit-risk profile vs sorafenib, tabbing the regimen 
as a potential novel frontline standard of care.5 

On October 21, 2022, the FDA approved STRIDE 
for adult patients with unresectable HCC.6

“In brief, what we saw [in a real-world US 
study] was that the effectiveness of lenvatinib 
was similar, if not actually slightly higher, than 
what we saw in the REFLECT trial,” Singal said. 
“[This goes back to] the point of feeling more 
and more comfortable using lenvatinib in clini-
cal practice. And we saw continued effectiveness 
across different subgroups.”

Multiple other immunotherapy-based combi-
nations as well as monotherapy approaches are 
being evaluated in the frontline setting of HCC. 
In a phase 3 trial (NCT03764293), investigators 
examined the anti-PD-1 IgG4 monoclonal anti-
body camrelizumab plus the VEGFR2-targeted 
tyrosine kinase inhibitor (TKI) rivoceranib 
(Apatinib) vs sorafenib in treatment-naïve 
patients with unresectable HCC. The primary end 
points were PFS per RECIST v1.1 and OS.7

Patients in the combination arm  
(n = 272) achieved a median OS of 22.1 
months (95% CI, 19.1-27.2) compared 
with 15.2 months (95% CI, 13.0-18.5) 
in the sorafenib arm (n = 271; HR, 
0.62; 95% CI, 0.49-0.80; P < .0001). The 
median PFS was 5.6 months (95% CI, 
5.5-6.3) compared with 3.7 months  
(95% CI, 2.8-3.7), respectively (HR, 0.52; 
95% CI, 0.41-0.65; P < .0001).

Additional findings showed that the PFS and OS 
HRs favored the combination in most subgroups. 
Grade 3 or greater treatment-emergent adverse 
effects occurred in 80.9% of patients in the combi-
nation arm compared with 52.4% of patients in the 
monotherapy arm. Study authors noted that this 
was the first positive pivotal trial that displayed 
a survival benefit in this disease 
setting with a PD-1/PD-L1 inhibitor 
combined with an antiangiogenic TKI 
for unresectable HCC.

“We should not only talk about the 
OS,” Arndt Vogel, MD, said. “The 
survival is great, but we have hypertox-
icity in 30% of cases. We have a different 
[safety] profile for the TKI. We have [to] 
restart learning with [how] to work with 
this drug. Nevertheless, [OS is]  
22 months; it’s a new bar, [and] it’s a positive 
study. We have to wait and see with the regu-
latory agencies, but I also think we need to see 
more data at this point. It’s really too early, and 
we have to see whether it’s really strong enough 
to replace atezolizumab/bevacizumab, which I 
think will not be the case.”

Another combination approach is being evalu-
ated for treatment-naïve patients with advanced 
HCC in the phase 3 LEAP-002 trial (NCT03713593). 
In this study, investigators compared lenvatinib 

plus pembrolizumab (Keytruda) vs lenvatinib 
alone. The trial had dual primary end points of OS 
and PFS per RECIST 1.1.8

Patients in the lenvatinib-plus-pembroli-
zumab arm (n = 395) experienced a median OS 
at final analysis of 21.2 months (95% CI, 19.0-

23.6) compared with 19.0 months 
(95% CI, 17.2-21.7) in the 399-patient 
monotherapy arm (HR, 0.84; 95% CI, 
0.708-0.997; P = .0227). Additionally, 
the median PFS at final analysis was 
8.2 months (95% CI, 6.3-8.3) vs 8.1 
months (95% CI, 6.3-8.3), respectively 
(HR, 0.834; 95% CI, 0.712-0.978).8

Study authors concluded that although 
the primary end points did not meet 

the prespecified threshold for statistical signifi-
cance, lenvatinib plus pembrolizumab displayed 
the longest median OS ever reported in phase 
3, first-line trials in patients with HCC. No 
new safety signals were reported with the 
combination regimen.

Finally, in the phase 3 RATIONALE-301 trial 
(NCT03412773), monotherapy with the anti-PD-1 
monoclonal antibody tislelizumab was compared 
with sorafenib as a first-line treatment for 
patients with unresectable HCC. The primary end 
point of the trial was OS.9

 Josep Llovet, MD, discusses the nuances in patients treated with 
lenvatinib in the phase 3 REFLECT trial.

TABLE.  TRAEs in Phase 3 Tr ia ls  in  Advanced HCC 1-14

Trial name Treatment regimen Rate of grade 3/4 TRAEs Rate of TRAEs leading to death

IMbrave150 Atezolizumab plus bevacizumab 36% 2%

REFLECT Lenvatinib 57% 2%

RESORCE Regorafenib 50% 2%

CELESTIAL Cabozantinib 68% 1%

REACH-2 Ramucirumab NA 2%

NA, not available; TRAE, treatment-related adverse effects.

Josep Llovet, MD

Arndt Vogel, MD



 H C C

18    Vol. 24 | No. 1 | JANUARY 2023

Findings from the study showed that patients 
who received tislelizumab (n = 342) achieved 
a median OS of 15.9 months vs 14.1 months in 
the sorafenib arm (n = 332; HR, 0.85; 95% CI, 
0.712-1.019). Tislelizumab was associated with 
an improvement in terms of ORR—14.3% vs 5.4%, 
respectively. Responses with tislelizumab were 
also more durable than those observed with 
sorafenib, with a median DOR of 36.1 months vs 
11.0 months, respectively.9

Tislelizumab demonstrated a clini-
cally meaningful benefit in terms of OS 
with a favorable safety profile, meeting 
the primary end point of the trial. 

“We now have these multiple choices 
in the first line [for which] we need to 
continue gathering data, both in regis-
tries as well as prospectively on how to 
use [and] how to find the best clinical 
biomarkers, as well as [the] ongoing collection of 
actual blood and tumor specimens to really strat-
ify which patients are more likely to respond or 
benefit,” R. Katie Kelley, MD, said.

TREATMENT APPROACHES  
CONTINUE TO EVOLVE IN THE  
SECOND LINE AND BEYOND
Beyond the front line, multiple treatment options 
are currently available for patients with advanced 
HCC. Antiangiogenic systemic therapies have 
been examined in several clinical trials.

In the phase 3 CELESTIAL trial (NCT01908426), 
patients were randomly assigned 2:1 to receive 
either the TKI cabozantinib (Cabometyx; n = 470) 
or matching placebo (n = 237). The primary end 
point was OS. Results from the trial showed that 
patients treated with cabozantinib achieved a 
median OS of 110.2 months (95% CI, 9.1-12.0) vs 
8.0 months (95% CI, 6.8-9.4) among patients who 
received placebo (HR, 0.76; 95% CI, 0.63-0.92; 

P = .005). Additionally, the median PFS was  
5.2 months (95% CI, 4.0-5.5) vs 1.9 months (95% 
CI, 1.9-1.9), respectively (HR, 0.44; 95% CI, 0.36-
0.52; P < .001).10

The FDA approved cabozantinib on January 14, 
2019, for patients with HCC who had previously 
undergone treatment with sorafenib.11

Another kinase inhibitor, regorafenib 
(Stivarga), was evaluated in previously treated 

patients with HCC in the phase 3 
RESORCE trial (NCT01774344). The 
agent was compared with placebo in 
patients with HCC who had progressed 
following treatment with sorafenib. The 
primary end point was OS.12 

Patients in the investigational arm 
(n = 379) achieved a median OS of 10.6 
months (95% CI, 9.1-12.1) compared 
with 7.8 months (95% CI, 6.3-8.8) in the 

194-patient placebo arm (HR, 0.63; 95% CI, 0.50-
0.79; P < .0001).12 The positive findings from the 
trial supported the April 27, 2017, FDA approval of 
regorafenib for patients with HCC who previously 
received sorafenib.13

The phase 3 REACH trial (NCT01140347) 
compared the IgG1 monoclonal antibody ramu-
cirumab (Cyramza), a VEGF-2 antagonist, with 
placebo in patients with advanced HCC follow-
ing treatment with sorafenib. The primary end 
point was OS.14 

Findings from the study showed that 
patients in the investigational arm (n = 
283) achieved a median OS of 9.2 months 
(95% CI, 8.0-10.6) compared with  
7.6 months (95% CI, 6.0-9.3) in the 
placebo arm (n = 282; HR, 0.87; 95% 
CI, 0.72-1.05; P = .14). Investigators 
concluded that ramucirumab did not 
significantly improve survival compared 
with placebo.14

Immunotherapy approaches have also 
been evaluated in the second line for patients 
with HCC in the phase 3 KEYNOTE-240 trial 
(NCT02702401) and the phase 1/2 CheckMate040 
trial (NCT01658878).15 

In KEYNOTE-240, investigators compared the 
safety and efficacy of pembrolizumab with that 
of placebo in patients with advanced HCC who 
previously received sorafenib. The trial had dual 
primary end points of OS and PFS per RECIST 1.1.

Findings from the trial showed that patients 
in the pembrolizumab arm (n = 278) achieved 
a median OS of 13.9 months (95% CI, 11.6-16.0) 
vs 10.6 months (95% CI, 8.3-13.5) in the placebo 
arm (n = 135; HR, 0.771; 95% CI, 0.617-0.964). 
Pembrolizumab was also found to slightly 
improve median PFS compared with placebo, at 
3.3 months (95% CI, 2.8-4.1) vs 2.8 months (95% 
CI, 1.6-3.0), respectively (HR, 0.703; 95% CI, 
0.559-0.885).15 Pembrolizumab monotherapy was 
subsequently granted accelerated approval on 

November 9, 2018, by the FDA for patients with 
HCC following treatment with sorafenib.16

Similarly, in CheckMate040, the PD-1–directed 
immune checkpoint inhibitor nivolumab (Opdivo) 
was evaluated in patients with advanced HCC. 
Previous treatment with sorafenib was permitted. 
The primary end point was safety and ORR.17 

In the dose-escalation phase of the trial, 
the ORR was 15% (95% CI, 6%-28%) among 214 
patients, including 3 patients who achieved a 
complete response. Additionally, the disease 
control rate was 58% (95% CI, 43%-72%) and the 
median DOR was 17 months (95% CI, 6-24).

In another cohort of CheckMate040, nivolumab 
was combined with CTLA-4-directed agent ipili-
mumab (Yervoy). Results from this cohort showed 
an ORR of 32% (95% CI, 20%-47%), 13% (95% CI, 
15%-41%), and 14% (95% CI, 17%-43%) across 3 
different dosing schedules that enrolled 50, 49, 
and 49 patients, respectively.18

Following the success of tislelizumab mono-
therapy in the first-line treatment of patients 
with HCC, investigators initiated the phase 2 
RATIONALE-208 study (NCT03419897) to eval-
uate the agent in patients who had already been 
treated with either sorafenib or lenvatinib. The 
primary end point was ORR.19

Findings from the trial showed an ORR of 
13.6% (95% CI, 9.5%-18.7%), including 2 complete 

responses, among 249 patients. Notably, 
the median DOR was not reached. 
Investigators concluded that the agent 
was clinically active and well tolerated 
beyond the first-line setting.19

In an effort to further expand the 
treatment options for previously 
treated patients with HCC, inves-
tigators are currently recruiting 
patients to the phase 3 IMbrave251 
trial (NCT04770896). The trial will 

compare the safety and efficacy of atezolizumab 
with lenvatinib or sorafenib with that of lenva-
tinib or sorafenib monotherapy in patients 
with HCC who previously received atezoli-
zumab and bevacizumab. The trial is aiming to 
enroll approximately 554 patients. The primary 
end point is OS.20

“My take-home message is that we’re very 
lucky and now we have all these options [in 
HCC],” Llovet said. “Twenty years ago, [it] was 
best supportive care for patients with advanced 
stage HCC. I envision another revolution in the 
next 2, 3, or 4 years that will be systemic ther-
apies evaluated in combination or evaluated in 
head-to-head trials.” ■
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The ROCKstar study was an open-label phase 2 study comparing REZUROCK 200 mg once daily (n=66) with REZUROCK 200 mg  
twice daily (n=66) in patients with cGVHD aged ≥12 years who received 2 to 5 prior lines of systemic therapy.5

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

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

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

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

•  Well-established safety profile across 2 clinical studies1

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

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

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

IMPORTANT SAFETY INFORMATION
Warnings and Precautions
•  Embryo-Fetal Toxicity: Based on findings in animals and its mechanism of action, REZUROCK can cause fetal harm when 

administered to a pregnant woman. Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential and males with female partners of reproductive potential to use effective contraception during treatment with 
REZUROCK and for at least one week after the last dose

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Please see Brief Summary of Prescribing Information on adjacent pages.

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

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

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

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

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

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

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

 

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

 

 

Table 3 summarizes the laboratory abnormalities in REZUROCK.  
 

7    DRUG INTERACTIONS 
7.1 Effect of Other Drugs on REZUROCK  
Strong CYP3A Inducers 
Coadministration of REZUROCK with strong CYP3A inducers decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with strong CYP3A inducers [see Dosage and Administration (2.3)]. 
Proton Pump Inhibitors 
Coadministration of REZUROCK with proton pump inhibitors decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with proton pump inhibitors [see Dosage and Administration (2.3)]. 
8    USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy  
Risk Summary 
Based on findings from animal studies and the mechanism of action [see Clinical Pharmacology (12.1) in the full 
prescribing information], REZUROCK can cause fetal harm when administered to pregnant women. There are no 
available human data on REZUROCK use in pregnant women to evaluate for a drug-associated risk. In animal 
reproduction studies, administration of belumosudil to pregnant rats and rabbits during the period of organogenesis 
resulted in adverse developmental outcomes, including alterations to growth, embryo-fetal mortality, and embryo-
fetal malformations at maternal exposures (AUC) approximately ≥3- (rat) and ≥0.07 (rabbit) times the human 
exposure (AUC) at the recommended dose (see Animal data). Advise pregnant women and females of reproductive 
potential of the potential risk to the fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2 to 4% and 15 to 20%, respectively. 
Data 
Animal data  
Embryo-fetal development studies were conducted in rats with administration of belumosudil to pregnant animals 
during the period of organogenesis at oral doses of 25, 50, 150, and 300 mg/kg/day in a pilot study and doses of 15, 
50, and 150 mg/kg/day in a pivotal study. In the pilot study, maternal toxicity and embryo-fetal developmental effects 
were observed. Maternal toxicity (reduced body weight gain) occurred at 150 and 300 mg/kg/day doses. Increased 
post-implantation loss occurred at 50 and 300 mg/kg/day. Fetal-malformations were observed at ≥50 mg/kg/day and 
included absence of anus and tail, omphalocele, and dome shaped head. The exposure (AUC) at 50 mg/kg/day in rats 
is approximately 3 times the human exposure at the recommended dose of 200 mg. 
In an embryo-fetal developmental study in rabbits, pregnant animals administered oral doses of belumosudil at 50, 
125, and 225 mg/kg/day during the period of organogenesis resulted in maternal toxicity and embryo-fetal 

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

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

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

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

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

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

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

Discontinue REZUROCK permanently.

Other adverse reactions  
[see Adverse Reactions 
(6.1)]

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

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

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

REZUROCK 
200 mg once daily

Grade 0–1 
Baseline

Grade 2–4 
Max Post

Grade 3–4 
Max Post

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

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

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

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

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

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

REZUROCK® 

 (belumosudil) tablets, for oral use 
Males 
Based on findings from rats and dogs, REZUROCK may impair male fertility. The effects on fertility are reversible  
[see Nonclinical Toxicology (13.1) in the full prescribing information]. 
8.4 Pediatric Use 
The safety and effectiveness of REZUROCK have been established in pediatric patients 12 years and older. Use of 
REZUROCK in this age group is supported by evidence from adequate and well-controlled studies of REZUROCK in 
adults with additional population pharmacokinetic data demonstrating that age and body weight had no clinically 
meaningful effect on the pharmacokinetics of drug substance, that the exposure of drug substance is expected to be 
similar between adults and pediatric patients age 12 years and older, and that the course of disease is sufficiently 
similar in adult and pediatric patients to allow extrapolation of data in adults to pediatric patients. 
The safety and effectiveness of REZUROCK in pediatric patients less than 12 years old have not been established. 
8.5 Geriatric Use 
Of the 186 patients with chronic GVHD in clinical studies of REZUROCK, 26% were 65 years and older. No clinically 
meaningful differences in safety or effectiveness of REZUROCK were observed in comparison to younger patients. 
 
Distributed and marketed by: 
Kadmon Pharmaceuticals, LLC 
Bridgewater, NJ 08807 
A SANOFI COMPANY 
1-800-633-1610 
REZUROCK® is a registered trademark of Kadmon Pharmaceuticals, LLC. 
© 2022 Kadmon Pharmaceuticals, LLC. All rights reserved. 
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REZUROCK® (belumosudil) tablets, for oral use                                                                                                Rx Only 
Brief Summary of Prescribing Information 
1    INDICATIONS AND USAGE 
REZUROCK is indicated for the treatment of adult and pediatric patients 12 years and older with chronic  
graft-versus-host disease (chronic GVHD) after failure of at least two prior lines of systemic therapy. 
2    DOSAGE AND ADMINISTRATION 
2.1 Recommended Dosage 
The recommended dose of REZUROCK is 200 mg given orally once daily until progression of chronic GVHD that 
requires new systemic therapy.  
Instruct the patient on the following: 

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

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

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

 

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

 

 

Table 3 summarizes the laboratory abnormalities in REZUROCK.  
 

7    DRUG INTERACTIONS 
7.1 Effect of Other Drugs on REZUROCK  
Strong CYP3A Inducers 
Coadministration of REZUROCK with strong CYP3A inducers decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with strong CYP3A inducers [see Dosage and Administration (2.3)]. 
Proton Pump Inhibitors 
Coadministration of REZUROCK with proton pump inhibitors decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with proton pump inhibitors [see Dosage and Administration (2.3)]. 
8    USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy  
Risk Summary 
Based on findings from animal studies and the mechanism of action [see Clinical Pharmacology (12.1) in the full 
prescribing information], REZUROCK can cause fetal harm when administered to pregnant women. There are no 
available human data on REZUROCK use in pregnant women to evaluate for a drug-associated risk. In animal 
reproduction studies, administration of belumosudil to pregnant rats and rabbits during the period of organogenesis 
resulted in adverse developmental outcomes, including alterations to growth, embryo-fetal mortality, and embryo-
fetal malformations at maternal exposures (AUC) approximately ≥3- (rat) and ≥0.07 (rabbit) times the human 
exposure (AUC) at the recommended dose (see Animal data). Advise pregnant women and females of reproductive 
potential of the potential risk to the fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2 to 4% and 15 to 20%, respectively. 
Data 
Animal data  
Embryo-fetal development studies were conducted in rats with administration of belumosudil to pregnant animals 
during the period of organogenesis at oral doses of 25, 50, 150, and 300 mg/kg/day in a pilot study and doses of 15, 
50, and 150 mg/kg/day in a pivotal study. In the pilot study, maternal toxicity and embryo-fetal developmental effects 
were observed. Maternal toxicity (reduced body weight gain) occurred at 150 and 300 mg/kg/day doses. Increased 
post-implantation loss occurred at 50 and 300 mg/kg/day. Fetal-malformations were observed at ≥50 mg/kg/day and 
included absence of anus and tail, omphalocele, and dome shaped head. The exposure (AUC) at 50 mg/kg/day in rats 
is approximately 3 times the human exposure at the recommended dose of 200 mg. 
In an embryo-fetal developmental study in rabbits, pregnant animals administered oral doses of belumosudil at 50, 
125, and 225 mg/kg/day during the period of organogenesis resulted in maternal toxicity and embryo-fetal 

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

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

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

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

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

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

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

Discontinue REZUROCK permanently.

Other adverse reactions  
[see Adverse Reactions 
(6.1)]

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

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

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

REZUROCK 
200 mg once daily

Grade 0–1 
Baseline

Grade 2–4 
Max Post

Grade 3–4 
Max Post

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

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

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

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

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

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

REZUROCK® 

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

Data presented during the 2022 
American Society of Hematology 
Annual Meeting and Exposition 
showcased practice-changing 
updates from several studies 
across hematologic malignancies. 
Experts across hematologic 
cancers were on hand to discuss 
long-term readouts, the intro-
duction of novel regimens for 
several diseases, and the impact 
of new data and trends in 
care for patients. 

In a series of interviews with 
OncologyLive®, hematologist/
oncologists unpacked how the 
treatment landscape in the 
coming year may shift based on 
these findings.

Marc J. 
Braunstein, MD, 

PhD, assistant 
professor in the 
Department of 
Medicine and 

course codirector 
of Hematology and 
Oncology System 

at NYU Long Island 
School of Medicine in 

New York.

The phase 3 IFM2017_03 trial (NCT03993912) 
compared lenalidomide (Revlimid) and subcutaneous 
daratumumab (Darzalex Faspro) plus 2 cycles of 
dexamethasone vs lenalidomide and dexamethasone 
in frail patients with previously untreated multiple 
myeloma ineligible for high-dose therapy. Frailty was 
defined as ECOG proxy frailty score of at least 2.1 Do 
you believe dexamethasone can be safely omitted from 
treatment in this population?
We know that frail patients with multiple myeloma are more 
prone to adverse effects [AEs] of treatment, particularly from 
corticosteroids such as dexamethasone. As background, there 
was a randomized phase 3 study published last year in Blood 
that compared continuous lenalidomide/dexamethasone vs 
dropping the dexamethasone after approximately 9 cycles in 
200 intermediate-fit patients with newly diagnosed myeloma.2 
That study found that there was longer event-free survival 
[EFS] and no difference in progression-free survival [PFS] with 
dexamethasone discontinuation and just continuing lenalido-
mide maintenance. 

[IFM2017_03 included] 295 frail newly diagnosed patients with 
myeloma. What was interesting was that the overall response 
rates were significantly higher in the daratumumab/lenalid-
omide group, 89% vs 77% [with lenalidomide/dexamethasone] 
with shorter time to reach a very good partial remission at only 
5 months vs 11 months in the lenalidomide/dexamethasone arm. 
There was no difference in treatment continuation. These data 
provide additional evidence that will satisfy both clinicians and 
patients alike that dexamethasone may be discontinued in the 
long run for maintenance therapy. ©
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A translational study evaluated bone 
marrow samples of patients who received 
treatment with idecabtagene vicleucel 
(ide-cel; Abecma) in the KarMMa study 
(NCT03361748).3 These data showed 
differences in initial samples vs those with 
acquired resistance samples. How might 
these data inform treatment sequencing 
and potential combination strategies?
Great, great study. [chimeric antigen receptor] 
CAR T cells directed at BCMA have demon-
strated unprecedented response rates in heavily 
pretreated patients with myeloma. In the phase 2 
KarMMA study, which looked at ide-cel approx-
imately 27% of patients had no response and 
more than half of the patients progressed at 
12 months. This study was investigating why 
there are potential differences between respond-
ers and nonresponders to ide-cel. It’s correlative 
study, [investigators] performed molecular profil-
ing of CD38-positive myeloma cells extracted 
from bone marrow of patients at baseline and 
on follow-up comparing expression responders 
and expression patterns rather in responders vs 
nonresponders to ide-cel.

The interesting findings included that indi-
viduals who did not have a sufficient response 
to CAR T, had increased expression of known 
myeloma markers, several of which were previ-
ously targeted in these patients for treatment, 
including CD38, SLAM7, BCL2, and FGFR3. So, 
there may be potential to combine agents target-
ing those proteins during or after CAR T-cell 
therapy. In addition, the authors found that 
BCMA expression was decreased at relapse, and 
that may have implications for treating with 
subsequent BCMA-targeted approaches.

Optimal duration of lenalidomide 
maintenance therapy was addressed in 
the Myeloma XI trial (NCT01554852).4 
How might the results affect lenalidomide 
administration and discussions around 
whether to add a proteasome inhibitor?
There’s a lot of interest in the field in terms 
of maintenance therapy and Myeloma XI is a 

complex trial comparing 2 different IMiD-based 
induction regimens followed by either trans-
plant or nontransplant options, both of which 
include maintenance [lenalidomide] vs obser-
vation. Approximately 1248 transplant-eligible 
patients with myeloma were randomly assigned 
and [investigators] measures outcomes such as 
[minimal residual disease] MRD negativity at 
different times over the course of 1 to 5 years 
and beyond of maintenance therapy. Not surpris-
ingly, as previously reported, authors noted that 
lenalidomide maintenance was associated with 
significant PFS benefits of 64 vs 32 months in this 
population compared with observation.

This was true across various risk categories in 
including standard-risk and high-risk cytogenet-
ics and that benefit was retained up to  
4 years from the start of maintenance. However, 
it’s worth noting that standard -risk and high-
risk patients were not necessarily compared 
with one another, but they all benefited from 
maintenance. Now, the interesting part of this 
abstract is that the benefit of longer duration 
lenalidomide maintenance seemed to be greater 
for patients who are MRD positive at the start of 
maintenance than in those who were MRD nega-
tive at the start of maintenance, with a lower 
risk of progression at up to 3 years. However, 
and this is interesting as well, beyond 3 years 
of maintenance, there’s no statistically signif-
icant difference in PFS benefit among these 
groups. This is another line of evidence that 
shows that maintenance clearly delays progres-
sion in multiple myeloma, whether a patient 
receives transplant or not. The duration is still 
a question mark.

In the phase 1/2 CC-92480-MM-001 study 
(NCT03374085) impressive clinical activity 
and a manageable safety profile were 
shown with mezigdomide (CC-92480), a 
novel CELMoD compound, when combined 
with dexamethasone in patients with 
triple-class relapsed or refractory multiple 
myeloma.5 Do you see this agent being 
moved up as treatments generally are in 

oncology or reserved for more heavily 
pretreated patients based on these data?
Refractoriness to [immunomodulators (IMiDs)] 
predicts overall treatment resistance and has 
been shown in various studies to have reduced 
survival in patients with relapsed or refractory 
multiple myeloma. Mezigdomide is a CELMoD, 
which is short for cereblon E3 ligase modulating 
drug, and this class of agents have great potential 
to resensitize IMiD refractory patients to treat-
ments targeting downstream oncogenic proteins.

This abstract is a phase 1/2 investigation of 
mezigdomide plus dexamethasone in patients 
with multiple myeloma who are heavily 
pretreated with a median of 6 prior lines of ther-
apy. Importantly, 100% of patients were IMiD 
exposed, and approximately 30% were previously 
treated with a novel BCMA targeting agent. The 
authors found at a median of 6 months, the overall 
response rate was approximately 40%. And again, 
these are heavily pretreated patients and there 
was a median PFS of close to 5 months. Although 
it’s worth noting that these data are immature, 
and we need more time for follow-up to assess the 
responses duration of response. 

What was even more interesting was the exam-
ination of the cohort of 30 patients with prior 
anti-BCMA therapy, the overall response rates 
were as high as 50%, which suggests that progres-
sion after BCMA therapy may alter sensitivity to 
prior targets or novel therapies such as CELMoDs.

With that said, where do you see CELMoDs 
as a class headed in myeloma?
Like with all therapies in myeloma, we first exam-
ine them in the relapsed or refractory setting and 
then slowly move them into earlier lines. [Should 
they] be approved [it will be for] triple-class refrac-
tory, including IMiD-refractory patients who have 
been relatively heavily pretreated because it can 
overcome resistance in that setting. But we may 
find that it has even perhaps the same or better 
efficacy than lenalidomide/pomalidomide when 
used in earlier lines of therapy.

For more with Braunstein visit: bit.ly/3jijaDM

OncLive On Location® caught up with leading experts in hematologic malignancies during the  
64th Annual American Society of Hematology Annual Meeting and Exposition. Interviews with 
Marc J. Braunstein, MD; Harry P. Erba, MD, PhD; Ryotaro Nakamura, MD; Noopur Raje, MD; 
Joshua Brody, MD; Catherine C. Coombs, MD, MS; and Aaron T. Gerds, MD, MS, join hosts Car-
oline Seymour and Gina Mauro over 3 days to discuss the top abstracts of the meeting.

WATCH EPISODES 1 THROUGH 3 ON ONCLIVE® BY VISITING, bit.ly/3G8jeyL

ONCLIVE® ON LOCATION  CAPTURES  
THE TOP HIGHLIGHTS OF ASH 2022
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The triplet of azacitidine (Vidaza) and venetoclax 
(Venclexta) produced high complete response 
rates and was well tolerated as first-line therapy in 
patients with high-risk de novo and secondary acute 
myeloid leukemia (AML) regardless of TP53 mutation 
status, according to findings from a phase 1/2 trial 
(NCT04435691) for an elderly comorbid population 
with adverse risk features.6 What are your thoughts on 
where this regimen may land?
Ultimately, we’ll need a phase 3 study to see if there’s a bene-
fit for patients, especially in terms of EFS or, more importantly, 
OS. The thing that impressed me the most was in newly diag-
nosed patients there really didn’t seem to be much activity in 
patients who had prior exposure to venetoclax. When the newly 
diagnosed patients, especially those with TP53 mutation there 
was a high response rate.

When they comparison of that triplet with patients treated 
with azacitidine previously, and performing a propensity 
matching score for the subpopulation, the median survival was 
longer in the patients receiving the triplet than just the azacit-
idine alone. A lot still needs to be done. These patients move on 
to transplant, we agree with that, but even then, the outcomes 
following transplant leave much to be desired. And we still 
have a lot of to do in that patient population.

The phase 3 ASAP trial (NCT02461537) explored 
whether achieving complete response with intensive 
chemotherapy is necessary prior to allogeneic 
transplant.7 What are your thoughts on why we 
didn’t see improved survival with the more intensive 

approach? Do you see it affecting how intensive 
remission induction is thought about in other settings?
An unanswered question in the management of patients with 
primary refractory acute myeloid leukemia is: Do you take 
patients straight to transplant or do you give them salvage ther-
apy? And [beyond that] if they get into a remission, does it need 
to be MRD-negative remission before a specific type of trans-
plant? This study was well designed, accrued many patients. 
[Investigators] randomly assigned patients to watch and wait 
but allowed low-dose cytarabine or hydroxyurea if the patient 
needed for disease control prior to a transplant vs getting a 
salvage regimen and then going onto the transplant.

What they showed was that there was basically no difference 
at day 56 following transplant in those 2 arms in terms of CR 
rates or relapse rates after the transplant or OS. It’s interesting 
study. In the patients who got salvage chemotherapy, you could 
see from their cumulative incidence of response that there were 
some patients who achieved a CR with the salvage regimen 
before they went on to transplant. One question from the trans-
plant physician’s point of view is, if a patient has refractory 
disease, do they do better if you get them into a remission first 
with intensive chemotherapy, or if you don’t get them into a 
remission with intensive chemotherapy, that’s the comparison.

Another is: Does the response to that salvage regimen really 
make a difference? I don’t think we have that answer yet. Of 
course, there are nuances in the types of transplants that were 
allowed. This was a very specific preparative regimen that was 
used in this study. I’m not sure if it’s going to change.

For more with Erba visit: bit.ly/3jijaDM

Joshua Brody, MD, 
associate professor of 
medicine, hematology,  
and medical oncology,  

and of oncological 
sciences at Mount 

Sinai Hospital.

Consolidation therapy with high-dose chemotherapy and autologous 
stem cell transplantation (HD-ASCT) improved PFS vs nonmyeloablative 
chemoimmunotherapy in patients with primary central nervous system 
lymphoma, according to data from the phase 3 MATRix/IELSG43 trial 
(NCT02531841).8 Could you please share your insight on the trial and what 
these data may mean?
This one of the most exciting abstracts here at this year’s ASH, in that it will absolutely 
impact the way we take care of our patients. It’s also exciting because this is [the result 
of] hard work in primary lymphoma, a tough disease, and especially in putting patients 
on trials, [as] these trials take time to get patients enrolled and sometimes these patients 
cannot wait around. I say, [these data are] be practice changing because the punchline is this 
randomized phase 3 trial in a space, the last one I remember was more than 10 years ago and 
was not as impactful as this one will be. 

The punchline result is that patients had a marked improvement in both PFS and OS at 
3 years with a more dose-intensive approach that they used here. Randomization was that 
everyone got a frontline induction chemotherapy, and they were randomized afterwards to 
receive just moderate, chemotherapy consolidation vs myeloblative chemotherapy, followed 
by autologous stem cell transplant. The myeloblative consolidation group had a marked 
improvement [3-year PFS 79% vs 53%; HR, 0.42; P =.0003]. 

It’s not for every patient, it’s for the younger healthier patients and in this study, investiga-
tors only looked at individuals aged 65 years and younger, but still we have not had this kind 
of a benefit seen for primary lymphoma any time recently since the advent of the most basic 
therapies we have. This is a big, big deal and a well-warranted [late-breaking abstract] LBA.

For more with Brody visit: bit.ly/3jmu0bT
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Momelotinib elicited durable symptom, transfusion independence, 
and splenic responses through 48 weeks of treatment in patients 
with myelofibrosis who have anemia and previously received a 
JAK inhibitor, according to findings from the phase 3 MOMENTUM 
trial (NCT04173494).9 As the lead study author, could you 
please provide a little bit of background and then go into the 
updated findings.
Momelotinib is a JAK1/JAK2 inhibitor that also inhibits ACVR1, so it comes 
with the promise of treating both spleen volumes as well as symptom 
burdens and anemia all at the same time in 1 package. This is a very attrac-
tive treatment option because many patients at the time of diagnosis will 
also have anemia in addition to symptoms and increased spleen size. But 
most certainly over the course of illness, every patient will develop anemia 
if their disease course is long enough. This is such a critical and unmet 
need in the field. 

MOMENTUM was trying to leverage that anemia effect to a large degree, 
and it pitted momelotinib vs danazol in patients who had previously had a 
JAK inhibitor who were also anemic and had significant symptom burden. 
At primary analysis, the [previously presented] week 24 data showed that 
momelotinib was superior to danazol in improving symptoms and spleen 
size and was not inferior to danazol for transfusion independence. That was 
a blinded portion of the study where we didn’t know which treatment these 
patients were getting. At week 24, patients were allowed to cross over to 
open-label arm. I presented updated data through week 48 and really this 
was the first time we described those results and we found that patients 
continued to have significant symptom and spleen improvements and main-
tain transfusion independence.

Results of a study evaluating the combination of selinexor 
(Xpovio) with ruxolitinib (Jakafi) in treatment-naïve myelofibrosis 
were presented at the meeting. What are the most important 
takeaways you think from that study?
Combination therapies are the next big wave in myelofibrosis and [myelop-
roliferative neoplasms] MPNs in general. We have JAK inhibitors and now 
we’re going to combine them with new therapies attacking different path-
ways that all lead to a positive downstream effect. Selinexor is at a good 
candidate because of the nonoverlapping toxicity profiles with ruxolitinib 
and the very different mechanism action. This abstract is intriguing. The 
response rates were incredibly high, I would argue higher than expected. But 
the numbers were quite small. It’s an early peek at a really interesting ther-
apy with some potential.

For more with Gerds visit: bit.ly/3joGCzi

Treatment with zanubrutinib (Brukinsa) reduced the risk of progression or death by 35% 
compared with ibrutinib (Imbruvica) for patients with relapsed or refractory chronic 
lymphocytic leukemia (CLL) or small lymphocytic lymphoma (SLL), according to findings 
from the phase 3 ALPINE study (NCT03734016).10 What is most exciting about this study? 
We saw that there’s a superior PFS for zanubrutinib as compared to ibrutinib. But one of the curi-
ous aspects of the data is that the ibrutinib arm actually didn’t perform quite as well to what I think 
most of us would’ve expected based on what’s been seen in the RESONATE trial [NCT01578707], the 
ELEVATE-RR trial (NCT02477696). The data that I’ve seen looks good.

With respect to the head-to-head toxicity [comparison] so far as zanubrutinib looks very well toler-
ated, especially in comparison to ibrutinib with lower rates of atrial fibrillation and flutter.

For more with Coombs visit: bit.ly/3joGCzi



*See the NCCN Guidelines for detailed recommendations, including other options. JAK=janus kinase; NCCN=National Comprehensive Cancer Network® (NCCN®).

Why step back, when   
you can move forward?
VONJO® (pacritinib)—discover a treatment tailored 
to your cytopenic myelofibrosis patients with low 
platelet counts (<50 x 109/L).1

Recommended option by NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

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

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

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

WARNINGS AND PRECAUTIONS
Hemorrhage: Serious (11%) and fatal (2%) hemorrhages have 
occurred in VONJO-treated patients with platelet counts <100 x 109/L. 
Serious (13%) and fatal (2%) hemorrhages have occurred in VONJO-
treated patients with platelet counts <50 x 109/L. (cont. on next page)

Explore efficacy and safety data at VONJO.com.

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

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

VONJO® is a registered trademark of CTI BioPharma Corp.  
©2022 CTI BioPharma Corp.  All rights reserved. US-PAC-2200108 11/2022

NCCN 
Guidelines®
Category 2A 
Recommendations2*

Pacritinib (VONJO) recommendations include first- and second-line usage:
•  First-line treatment option for higher-risk myelofibrosis patients with platelet counts 

<50 x 109/L who are not candidates for transplant
•  Consider as a second-line treatment option for patients with higher-risk myelofibrosis 

who are not candidates for transplant with platelet counts ≥50 x 109/L with no response 
or loss of response to one prior JAK inhibitor and for patients with symptomatic 
lower-risk myelofibrosis with platelet counts <50 x 109/L with no response or loss of 
response to initial treatment



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

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

References: 1. VONJO. Prescribing information. CTI BioPharma Corp.; 2022. 2. Referenced with 
permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for 
Myeloproliferative Neoplasms V.3.2022. © National Comprehensive Cancer Network, Inc 2022.  
All rights reserved. Accessed August 11, 2022. To view the most recent and complete version of the 
guidelines, go online to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their 
content, use, or application and disclaims any responsibility for their application or use in any way.



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

5.4 Prolonged QT Interval
VONJO can cause prolongation of the QTc interval. QTc prolongation of >500 msec 
was higher in VONJO-treated patients than in patients in the control arm (1.4% 
vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-
treated patients than in control arm patients (1.9% vs 1%). Adverse reactions of 
QTc prolongation were reported for 3.8% of VONJO-treated patients and 2% of 
control arm patients. No cases of torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of 
drugs with significant potential for QTc prolongation in combination with VONJO. 
Correct hypokalemia prior to and during VONJO treatment. Manage QTc 
prolongation using VONJO interruption and electrolyte management.
5.5 Major Adverse Cardiac Events (MACE)
Another Janus associated kinase (JAK) inhibitor has increased the risk of MACE, 
including cardiovascular death, myocardial infarction, and stroke (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or 
continuing therapy with VONJO, particularly in patients who are current or past 
smokers and patients with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular events and the steps to 
take if they occur.
5.6 Thrombosis
Another JAK inhibitor has increased the risk of thrombosis, including deep 
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared 
to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. Patients with symptoms of 
thrombosis should be promptly evaluated and treated appropriately.
5.7 Secondary Malignancies
Another JAK inhibitor has increased the risk of lymphoma and other 
malignancies, excluding non-melanoma skin cancer (NMSC), (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. Patients who are current or past 
smokers are at additional increased risk. 
Consider the benefits and risks for the individual patient prior to initiating or 
continuing therapy with VONJO, particularly in patients with a known 
malignancy (other than a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past smokers.
5.8 Risk of Infection
Another JAK inhibitor has increased the risk of serious infections (compared to 
best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients 
treated with VONJO. Delay starting therapy with VONJO until active serious 
infections have resolved. Observe patients receiving VONJO for signs and 
symptoms of infection and manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines.
5.9 Interactions With CYP3A4 Inhibitors or Inducers
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers is 
contraindicated. Avoid concomitant use of VONJO with moderate CYP3A4 
inhibitors or inducers. 
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:  
 • Hemorrhage [see Warnings and Precautions (5.1)]
 • Diarrhea [see Warnings and Precautions (5.2)]
 • Thrombocytopenia [see Warnings and Precautions (5.3)]
 • Prolonged QT Interval [see Warnings and Precautions (5.4)]
 • Major Adverse Cardiac Events [see Warnings and Precautions (5.5)]
 • Thrombosis [see Warnings and Precautions (5.6)]
 • Secondary Malignancies [see Warnings and Precautions (5.7)]
 • Risk of Infection [see Warnings and Precautions (5.8)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
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6 ADVERSE REACTIONS (cont.)
6.1 Clinical Trials Experience (cont.)
PERSIST-2 Trial
The safety of VONJO was evaluated in the randomized, controlled PERSIST-2 
trial. In PERSIST-2, key eligibility criteria included adults with intermediate or 
high-risk primary or secondary (PPV or PET) MF with splenomegaly and a 
platelet count ≤100 × 109/L. Prior JAK inhibitor therapy was permitted. Patients 
received VONJO at 200 mg twice daily (n=106), 400 mg once daily (n=104), or 
best available therapy ([BAT] n=98). Forty-seven (44%) of the 106 patients 
treated with VONJO 200 mg twice daily had a baseline platelet count of  
<50 x 109/L. The 400 mg once daily dose could not be established to be safe,  
so further information on this arm is not provided.
In PERSIST-2, among the 106 patients treated with VONJO 200 mg twice daily, 
the median baseline hemoglobin was 9.7 g/dL, and the median drug exposure 
was 25 weeks. Fifty-four percent of patients were exposed for 6 months, and 
18% were exposed for approximately 12 months. Accounting for dose 
reductions, the average daily dose (mean relative dose intensity) and median 
daily dose (median relative dose intensity) were 380 mg (95%) and 400 mg 
(100%), respectively, for patients receiving VONJO twice daily. 
The median age of patients who received VONJO 200 mg twice daily was 67 years 
(range: 39 to 85 years), 59% were male, 86% were White, 3% were Asian, 2% were 
Native Hawaiian or Other Pacific Islander, 0% were Black, 9% did not report race, 
and 87% had an Eastern Cooperative Oncology Group performance status of 0 to 1.
Serious adverse reactions occurred in 47% of patients treated with VONJO  
200 mg twice daily and in 31% of patients treated with BAT. The most frequent 
serious adverse reactions occurring in ≥3% patients receiving VONJO 200 mg 
twice daily were anemia (8%), thrombocytopenia (6%), pneumonia (6%), 
cardiac failure (4%), disease progression (3%), pyrexia (3%), and squamous cell 
carcinoma of skin (3%). Fatal adverse reactions occurred in 8% of patients 
receiving VONJO 200 mg twice daily and in 9% of patients treated with BAT. The 
fatal adverse reactions among patients treated with VONJO 200 mg twice daily 
included events of disease progression (3%), and multiorgan failure, cerebral 
hemorrhage, meningorrhagia, and acute myeloid leukemia in <1% of patients 
each, respectively.
Permanent discontinuation due to an adverse reaction occurred in 15% of 
patients receiving VONJO 200 mg twice daily compared to 12% of patients 
treated with BAT. The most frequent reasons for permanent discontinuation in 
≥2% of patients receiving VONJO 200 mg twice daily included anemia (3%) and 
thrombocytopenia (2%).
Drug interruptions due to an adverse reaction occurred in 27% of patients who 
received VONJO 200 mg twice daily compared to 10% of patients treated with BAT. 
The most frequent reasons for drug interruption in ≥2% of patients receiving 
VONJO 200 mg twice daily were anemia (5%), thrombocytopenia (4%), diarrhea 
(3%), nausea (3%), cardiac failure (3%), neutropenia (2%), and pneumonia (2%).
Dosage reductions due to an adverse reaction occurred in 12% of patients who 
received VONJO 200 mg twice daily compared to 7% of patients treated with 
BAT. Adverse reactions requiring dosage reduction in ≥2% of patients who 
received VONJO 200 mg twice daily included thrombocytopenia (2%), 
neutropenia (2%), conjunctival hemorrhage (2%), and epistaxis (2%).
The most common adverse reactions in ≥20% of patients (N=106) were 
diarrhea, thrombocytopenia, nausea, anemia, and peripheral edema.
Table 5 summarizes the common adverse reactions in PERSIST-2 during 
randomized treatment.
Table 5  Adverse Reactions Reported in ≥10% Patients Receiving VONJO (200 mg 

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

Adverse Reactions

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

Best Available Therapy
(N=98)

All Gradesa 
%

Grade ≥3 
%

All Gradesa 
%

Grade ≥3 
%

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

a Grade by CTCAE Version 4.03.

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on VONJO
Strong and Moderate CYP3A4 Inhibitors 
VONJO is predominantly metabolized by CYP3A4. In a clinical drug interaction 
study, a single dose of VONJO 400 mg was administered following treatment 
with clarithromycin, a strong CYP3A4 inhibitor. Clarithromycin was administered 
as 500 mg twice daily for 5 days, which is a submaximal regimen for CYP3A4 
inhibition. Compared to VONJO administered alone, the area under the 
concentration curve (AUC) and maximal concentration (Cmax) of pacritinib 
increased by 80% and 30%, respectively, upon coadministration with 
clarithromycin. The increase in exposure to pacritinib may be even higher when 
tested following a longer treatment with clarithromycin that results in maximal 
CYP3A4 inhibition. The impact of moderate CYP3A4 inhibitors on the 
pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inhibitors is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors.
Strong and Moderate CYP3A4 Inducers 
In a clinical drug interaction study, a single dose of VONJO 400 mg was 
administered following treatment with rifampin, a strong CYP3A4 inducer, at 
600 mg once daily for 10 days. Compared to VONJO administered alone, the AUC 
and Cmax of pacritinib decreased by 87% and 51%, respectively, upon 
coadministration with rifampin. The impact of moderate CYP3A4 inducers on 
the pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inducers is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inducers.
7.2 Effect of VONJO on Other Drugs
CYP1A2 or CYP3A4 Substrates
VONJO is an inhibitor of CYP1A2 and CYP3A4 in vitro. Concomitant administration 
of VONJO with CYP1A2 or CYP3A4 substrates may increase the plasma 
concentrations of these substrates. Avoid coadministration of VONJO with drugs 
that are sensitive substrates of CYP1A2 or CYP3A4. 
P-gp, BCRP, or OCT1 Substrates
VONJO is an inhibitor of P-glycoprotein (P-gp), breast cancer resistance protein 
(BCRP), and organic cation transporter 1 (OCT1) in vitro. Concomitant 
administration of VONJO with P-gp, BCRP, or OCT1 substrates may increase the 
plasma concentrations of these substrates. Avoid coadministration of VONJO 
with drugs that are sensitive substrates of P-gp, BCRP, or OCT1.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or 
fetal outcomes. In animal reproduction studies, administration of pacritinib to 
pregnant mice or rabbits at exposures that were considerably lower than those 
observed at the recommended human dose were associated with maternal 
toxicity and embryonic and fetal loss. Advise pregnant women of the potential 
risk to a fetus. Consider the benefits and risks of VONJO for the mother and 
possible risks to the fetus when prescribing VONJO to a pregnant woman.
The estimated background risk of major birth defects and miscarriage for the 
indicated population(s) is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, the 
estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2%-4% and 15%-20%, respectively.
Data
Animal Data
Pacritinib was administered orally to pregnant mice at doses of 30, 100, or  
250 mg/kg/day from gestation day 6 to gestation day 15. Pacritinib was also 
administered orally to pregnant rabbits at doses of 15, 30, or 60 mg/kg/day from 
gestation day 7 until gestation day 20. In both species, pacritinib was 
associated with maternal toxicity, which resulted in postimplantation loss in 
mice, abortions in rabbits, and reduced fetal body weights in mice and rabbits 
at exposures 0.1 times (mice) and 0.3 times (rabbits) the exposure at the 
recommended human dose (AUC-based). In mice, the high dose was 
associated with an increased incidence of an external malformation (cleft 
palate) in the presence of maternal toxicity.
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8 USE IN SPECIFIC POPULATIONS (cont.)
8.1 Pregnancy (cont.)
In a pre- and post-natal development study in mice, pregnant animals were 
dosed with pacritinib from implantation through lactation at 30, 100, or  
250 mg/kg/day. Maternal toxicity was noted at 250 mg/kg and associated  
with increased gestation length and dystocia, lowered mean birth weights  
and neonatal survival, and transiently delayed startle response, learning, and 
memory development at weaning.
8.2 Lactation
Risk Summary 
There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not 
known whether VONJO is excreted in human milk. Because of the potential for 
serious adverse reactions in the breastfed child, advise patients that 
breastfeeding is not recommended during treatment with VONJO, and for  
2 weeks after the last dose.
8.3 Females and Males of Reproductive Potential
Infertility
Males 
Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
8.5 Geriatric Use
Clinical studies of VONJO did not include sufficient numbers of subjects aged 65 
and over to determine whether they respond differently from younger subjects.   
8.6 Hepatic Impairment
Administration of a single dose of VONJO 400 mg to subjects with hepatic 
impairment resulted in a decrease in the geometric mean AUC of pacritinib by 
8.5%, 36%, and 45% in subjects with mild [Child-Pugh A], moderate [Child-Pugh 
B], or severe hepatic impairment [Child-Pugh C], respectively, compared to 
subjects with normal hepatic function. Avoid use of VONJO in patients with 
moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
8.7 Renal Impairment
Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in Cmax and AUC of pacritinib 
in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use 
of VONJO in patients with eGFR <30 mL/min.
17 PATIENT COUNSELING INFORMATION
See FDA approved patient labeling (Patient Information).
Discuss the following with patient prior to and during treatment with VONJO:
Current therapy with another kinase inhibitor
Advise patients who are currently taking a kinase inhibitor that they must taper 
or discontinue their current kinase inhibitor therapy according to the package 
insert for that drug prior to starting VONJO.
Hemorrhage
Advise patients that VONJO can cause hemorrhage and instruct them to consult 
their healthcare provider right away if bleeding occurs. Advise patients about 
how to recognize bleeding and of the urgent need to report any unusual 
bleeding to their physician. Patients should urgently seek emergency medical 
attention for any bleeding that cannot be stopped.
Diarrhea
Advise patients that VONJO can cause diarrhea. Advise patients to stay hydrated 
while taking VONJO and to inform their physician if they experience diarrhea. 
Instruct patients to initiate antidiarrheal medications (eg, loperamide) if 
diarrhea occurs. Advise patients to urgently seek emergency medical attention 
if diarrhea becomes severe.
Thrombocytopenia
Advise patients that VONJO is associated with thrombocytopenia, and of the 
need to monitor complete blood counts before and during treatment.

Prolonged QT Interval
Advise patients to consult their healthcare provider immediately if they feel 
faint, lose consciousness, or have signs or symptoms suggestive of arrhythmia. 
Advise patients with a history of hypokalemia of the importance of monitoring 
their electrolytes.
Major Adverse Cardiac Events (MACE) 
Advise patients that events of MACE including myocardial infarction, stroke, and 
cardiovascular death, have been reported in clinical studies with another JAK 
inhibitor used to treat rheumatoid arthritis, a condition for which VONJO is not 
indicated. Advise patients, especially current or past smokers or patients with 
other cardiovascular risk factors, to be alert for the development of signs and 
symptoms of cardiovascular events.
Thrombosis
Advise patients that events of deep vein thrombosis (DVT) and pulmonary 
embolism (PE) have been reported in clinical studies with another JAK inhibitor 
used to treat rheumatoid arthritis, a condition for which VONJO is not indicated. 
Advise patients to tell their healthcare provider if they develop any signs or 
symptoms of a DVT or PE.
Secondary Malignancies
Advise patients, especially current or past smokers and patients with a known 
secondary malignancy (other than a successfully treated NMSC), that 
lymphoma and other malignancies (excluding NMSC) have been reported in 
clinical studies with another JAK inhibitor used to treat rheumatoid arthritis, a 
condition for which VONJO is not indicated.
Infections
Advise patients that treatment with another JAK inhibitor has increased the risk 
of serious infections in patients with myeloproliferative neoplasms and that 
serious bacterial, mycobacterial, fungal, and viral infections may occur in 
patients treated with VONJO. Inform patients of the signs and symptoms of 
infection and to report any such signs and symptoms promptly.
Nausea and Vomiting 
Advise patients that nausea and vomiting may occur during treatment with 
VONJO. Instruct them on how to manage nausea and vomiting and to immediately 
inform their healthcare provider if nausea/vomiting become severe.
Drug-Drug Interactions
Advise patients to inform their healthcare providers of all medications they are 
taking, including prescription and over-the-counter medications, vitamins, 
herbal products, and dietary supplements. 
Dosing
Advise patients to take VONJO twice a day, with or without food or drink, at 
similar times each day. Instruct patients to swallow the VONJO capsules whole 
and not to open, break, or chew the capsules. Instruct patients that if they miss 
a dose of VONJO, to skip the dose and take the next dose when it is due and 
return to the normal schedule. Warn patients not to take 2 doses to make up for 
the missed dose. Instruct patients to discontinue VONJO 7 days prior to any 
surgery or invasive procedures (such as cardiac catheterization, coronary 
stenting, or varicose vein ablation) due to the risk of bleeding and to only 
restart VONJO on the instruction of their healthcare provider. Patients should 
not change or stop taking VONJO without first consulting their physician.
Lactation
Advise patients to avoid breastfeeding while taking VONJO and for 2 weeks after 
the final dose. 
Additional information can be found at VONJO.com.
Manufactured and marketed by: 
CTI BioPharma Corp.
3101 Western Ave #800
Seattle, WA 98121
VONJO® is a registered trademark of CTI BioPharma Corp. 
©2022 CTI BioPharma Corp. All rights reserved.
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Targeting FRα Enters a New Era  
in Ovarian Cancer and Beyond
by ANITA T. SHAFFER

FOLATE METABOLISM HAS BEEN 
successfully targeted in anticancer therapy for 
nearly 75 years, starting with the development of 
chemotherapeutic agents for treating hematologic 
malignancies. Now, efforts to leverage 
this network have entered a new stage, 
with the approval of a novel therapy 
directed at folate receptor–α (FRα) and 
the potential for additional agents aimed 
at that target in solid tumors.1,2

In November 2022, the FDA 
granted an accelerated approval for 
the use of mirvetuximab soravtan-
sine-gynx (Elahere) to treat adults 
with FRα-positive, platinum-resistant 
epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who have received 1 to 3 prior 
systemic regimens. The agency also approved 

the VENTANA FOLR1 RxDx Assay as a compan-
ion diagnostic.3 

The approval is significant for patients with 
ovarian cancer for several reasons, according to 

Ursula A. Matulonis, MD, a coleader 
of the pivotal clinical trial that paved 
the way for the approval. Matulonis 
is chief of the Division of Gynecologic 
Oncology and the Brock-Wilson Family 
Chair at Dana-Farber Cancer Institute in 
Boston, Massachusetts.

Mirvetuximab soravtansine, an anti-
body-drug conjugate (ADC), is the first 
new therapy for platinum-resistant 
ovarian cancer since 2014, when a regi-

men containing bevacizumab (Avastin) was 
approved, Matulonis said in an interview with 
OncologyLive®. She also noted that the agent is one 

of the first biomarker-driven therapies for ovarian 
cancer, enabling screening of patients with recur-
rent disease at earlier stages.

Additionally, the approval helps generate 
opportunities for the development of other novel 
therapies for patients with ovarian cancer, includ-
ing other ADCs, Matulonis noted. Overall, ADCs 
are “one of the fastest-growing therapeutic classes 
in oncology,” John W. Moroney, MD, said during 
a presentation at the 2022 American Society of 
Clinical Oncology (ASCO) Annual Meeting in June.4 

Moroney is an associate professor of obstetrics and 
gynecology and associate professor of medicine at 
University of Chicago Medicine in Illinois.

Overall, the FDA has approved 13 ADCs since 
June 2019, including 6 for solid tumors and 7 for 
hematologic malignancies.3,5 One of those agents, 
belantamab mafodotin-blmf (Blenrep), is a multi-
ple myeloma therapy that will be voluntarily 
withdrawn from the market after failing to meet 
efficacy requirements in a confirmatory study.6

In ovarian cancer alone, Moroney said, 10 ADCs 
are undergoing clinical testing in the United 
States for a range of targets including 3 directed 
at FRα: mirvetuximab soravtansine and 2 inves-
tigational therapies, farletuzumab ecteribulin 
(MORAb-202) and STRO-002. Meanwhile, several 
other strategies targeting FRα are being eval-
uated in ovarian cancer and other solid tumor 
types, according to information registered on 
ClinicalTrials.gov (TABLE).

TARGETING THE FOLATE CYCLE
Folates are a family of B9 vitamins that are active 
in multiple components of complex cell metabo-
lism and DNA synthesis and repair.7 Folates help 
mediate cell nutrients by converting amino acids 
such as serine and glycine to generate compounds 
such as purines and thymidylates.8,9 

Although folates naturally occur in certain 
foods and can be synthesized in dietary supple-
ments, cancer cells can hijack the folate metabolic 
cycle, an occurrence that has been recognized as 
one of the hallmarks of cancer. Investigators have 
explored interrupting oncogenic processes that 
occur through the folate cycle, including strategies 
that harness one of the 3 major mechanisms for the 
transport of folates through the cell membrane: the 
reduced folate carrier (RFC), the proton-coupled 
folate transporter (PCFT), and FRs. In 1948, meth-
otrexate, imported into the cell primarily through 
RFC and PCFT, became the first antifolate. Other 
antifolates with RFC transport include pralatrexate 
and pemetrexed.1,8

TABLE.  Select  Cl in ical  Tr ia ls  Directed at  Folate Receptor-α 

Therapy Mechanism Description
Phase;
Trial name/
ClinicalTrials.gov identifier

Mirvetuximab 
soravtansine-gynx 
(Elahere)

ADC directed  
at FRα

Mirvetuximab soravtansine vs investigator’s 
choice of chemotherapy in platinum-resistant 
FRα-positive high-grade epithelial ovarian, 
primary peritoneal, or fallopian tube cancers

Phase 3;
MIRASOL/NCT04209855a

Bevacizumab +/– mirvetuximab soravtansine  
as maintenance therapy for ovarian, fallopian 
tube, or peritoneal cancer

Phase 3;
GLORIOSA/
NCT05445778

Monotherapy in platinum-sensitive epithelial, 
peritoneal, and fallopian tube cancers

Phase 2;
PICCOLO/NCT05041257

Farletuzumab ecteribulin 
(MORAb-202)

ADC targeting FRα

Farletuzumab ecteribulin vs investigator’s 
choice of chemotherapy in platinum-resistant, 
high-grade serous ovarian, primary peritoneal, 
or fallopian tube cancer

Phase 2;
NCT05613088b

Monotherapy in metastatic NSCLC 
adenocarcinoma after progression  
on prior therapy

Phase 2;
NCT05577715

ELU001
CDC targeting folic 
acid analogues

Monotherapy in advanced R/R FRα-
overexpressing solid tumors

Phase 1/2;
ELU-FRα-1/
NCT05001282

PRO1184
ADC directed  
at FRα

Monotherapy in advanced and/or metastatic 
solid tumors

Phase 1/2;
NCT05579366

STRO-002
ADC directed  
at FRα

Monotherapy in advanced epithelial ovarian 
and endometrial cancers; minimum level of 
FRα expression required for patients with 
endometrial cancer but not for ovarian cancer

Phase 1/
NCT03748186

ITIL-306
TIL therapy 
activated by FRα

Monotherapy in advanced epithelial ovarian 
cancer, NSCLC, RCC

Phase 1/
NCT05397093

FRα vaccine
Multiepitope 
peptide vaccine

GM-CSF and cyclophosphamide +/–  
vaccine in TNBC

Phase 2/
NCT03012100a

ADC, antibody-drug conjugate; CDC, C’Dot drug conjugate; FRα, folate receptor-α; GM-CSF, granulocyte-macrophage colony-stimulating factor; NSCLC, non–
small cell lung cancer; RCC, renal cell carcinoma; R/R, relapsed or refractory; TIL, tumor-infiltrating lymphocyte; TNBC, triple-negative breast cancer.

aTrial is active but no longer recruiting patients.

bStudy is not yet recruiting participants.

Ursula A. 
Matulonis, MD
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The search for more selective therapies with 
fewer off-target toxicities has prompted investi-
gators to attack dysregulated folate metabolism 
through FRα, a member of a high-affinity, 
folate-binding membrane glycoprotein family 
encoded by FOLR1. Other members of the family 
include FRβ, FRγ, and FRδ, encoded by FOLR2, 
FOLR3, and FOLR4, respectively.1,2 

FRα is an attractive target for anticancer ther-
apy because study findings have shown that it is 
overexpressed on the surface of malignant tissue 
in multiple solid tumor types whereas it is mini-
mally or moderately detected in healthy tissue, 
typically in epithelial cells including those of the 
kidney, retina, choroid plexus, and placenta.2,7 
Investigators have described a wide range of 
expression levels because of different techniques 
used to evaluate FRα. For example, FRα over-
expression in non–small cell lung cancer was 
between 14% and 87%, depending on the study 
(FIGURE 1).2,10

In ovarian cancer, FRα overexpression has been 
detected in nearly 90% of tissue samples, with 
the level varying by histological subtypes. FRα 
overexpression was 76% in high-grade serous 
tissue, 50% in low-grade serous samples, and 32% 
in clear cell carcinomas, according to a consor-
tium-based analysis of data from 12 studies.2

Investigators have leveraged FRα expression to 
improve surgical outcomes in ovarian cancer. In 
November 2021, the FDA approved pafolacianine 
(Cytalux), a fluorescent drug that targets the FR, as 
an optical imaging agent to be used as an adjunct for 
intraoperative identification of malignant lesions.11 

Pafolacianine was tested in a single-arm trial 
(NCT03180307) in patients with diagnosed or 
suspected ovarian cancer who were scheduled 
for primary surgical cytoreduction, interval 
debulking, or recurrent ovarian cancer surgery. 
Among 178 study participants, 26.9% had at least 
1 evaluable ovarian cancer lesion detected with 
pafolacianine that was not found through stan-
dard visual or tactile inspection.11

FRα expression also is a benchmark for 
mirvetuximab soravtansine therapy. The defi-
nition of FRα positivity for patients who are 
candidates for treatment involves moderate (2+) 
or strong (3+) intensity levels (PS2+ scoring-
method) of 75% or more viable tumor cells with 
membrane staining in formalin-fixed, paraffin- 
embedded tissue using the VENTANA FOLR1 
RxDx Assay. The immunohistochemistry (IHC) 
test is the only companion diagnostic approved 
for assessing FRα expression.7,12  

ZEROING IN ON FRα
Initial efforts to target FRα in ovarian cancer 
stirred excitement among investigators but 
eventually faltered in late-stage clinical trials. 
Farletuzumab, a monoclonal antibody, and 
vintafolide, a small-molecule drug conjugate, 

failed to meet efficacy thresholds in studies 
conducted during the mid-2000s.10

Mirvetuximab soravtansine is an ADC 
comprised of a humanized FRα–directed monoclo-
nal IgG1 antibody linked to the maytansinoid DM4, 
a tubulin-targeting agent (FIGURE 2).10,13 Some 
investigators believe mirvetuximab soravtan-
sine offers advantages over previous approaches 
because of the pairing of an antibody with a cyto-
toxic agent, the ability to target a specific antigen, 
and a linker that enables active DM4 metabolites to 
penetrate not only the target cells but also nearby 
tumor cells, creating a positive “bystander effect.”10

Nevertheless, the journey of mirvetuximab 
soravtansine from novel concept to approved ther-
apy has taken more than a decade, starting in 
2011 when investigators began meeting with FDA 
officials to plan clinical trials of the agent. In June 
2018, the FDA granted a fast-track designation for 
the therapy in patients with medium to high FRα–
positive platinum-resistant epithelial ovarian 
cancer who had received up to 3 prior systemic 
regimens and who were candidates for single-
agent chemotherapy as their next treatment.7

However, mirvetuximab soravtansine mono-
therapy did not demonstrate a statistically 

significant improvement in progression-free 
survival (PFS) over chemotherapy (paclitaxel, 
pegylated liposomal doxorubicin, or topotecan) 
in the phase 3 FORWARD I trial (NCT02631876). 
During the study, 366 patients were randomly 
assigned 2:1 to receive mirvetuximab soravtan-
sine (n = 243) or chemotherapy (n = 109), with 
PFS in the intention-to-treat (ITT) and FRα-high 
populations as the primary end points.14

The HRs were 0.98 (95% CI, 0.73-1.31; P = .897) 
for the ITT group and 0.69 (95% CI, 0.48-1.00; 
P = .049) for participants with high FRα expres-
sion. Meanwhile, mirvetuximab soravtansine 
therapy resulted in superior outcomes in the 
FRα-high population over chemotherapy in terms 
of objective response rate (24% vs 10%, respec-
tively) and patient-reported outcomes (27% vs 
13%, respectively). There also were fewer treat-
ment-related adverse events (AEs) of grade 3 or 
greater severity with mirvetuximab soravtansine 
than with chemotherapy (25.1% vs 44.0%, respec-
tively) and fewer participants who discontinued 
therapy due to treatment-related AEs (4.5% vs 
8.3%, respectively).14

Investigators were surprised by the negative 
PFS results. One potential reason that emerged 
from further analysis of the findings was that 
the method used for determining FRα positivity 
may not have been a reliable measure. Tumors 
were considered FRα positive by IHC with 50% 
or more of tumor cells with any membrane 
staining visible at 10 times or less microscopic 
objective magnification; 50% to 74% and 75% or 
more staining represented medium and high 
expression, respectively. By that threshold, 218 
participants (59.6%) were deemed to have tumors 
with high FRα expression (≥ 75% staining).

By contrast, the scoring algorithm for the phase 
1 development of mirvetuximab soravtansine took 
into consideration not only the proportion score 
of membranous staining by microscopic objective 
magnification but also the intensity of the stain-
ing. Under that method, only samples with PS2+ 
scores of 2+ and 3+ were labeled positive.14

CROSSING THE FINISH LINE
Following the FORWARD I results, representatives 
from ImmunoGen, Inc, the company developing 
mirvetuximab soravtansine, met with FDA offi-
cials to discuss whether data from a single-arm 
study could support an accelerated approval.7 

In March 2020, the company launched the  
phase 3 SORAYA study (Study 0417; NCT04296890) 
in which mirvetuximab soravtansine was adminis-
tered intravenously at 6 mg/kg (based on adjusted 
ideal body weight) every 3 weeks to patients with 
FRα-positive, platinum-resistant epithelial ovar-
ian, fallopian tube, or primary peritoneal cancer. 
Participants could have received up to 3 prior 
lines of systemic therapy, with bevacizumab 
(Avastin) required.3,15 The PS2+ scoring method, as 

FIGURE 1.  FRα  Overexpression  
in  Diverse Tumor Types 2,10
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determined by the companion diagnostic, was used 
to define FRα positivity.  

The FDA approved the drug based on overall 
response rate (ORR) and duration of response in  
104 efficacy-evaluable patients. The median age was 
62 years (range, 35-85). All patients had tumors 
with high-grade serous histology and 51% had 
visceral metastases at baseline. In terms of prior 
therapies, 89% had either 2 previous courses (39%) 
or 3 lines (50%). All patients had prior bevacizumab 
and 47% had received PARP inhibitor therapy.7

Overall, the confirmed ORR rate by investiga-
tor assessment was 31.7% (95% CI, 22.9%-41.6%), 
including a complete response rate of 4.8%. The 
median DOR was 6.9 months (95% CI, 5.6-9.7).13 
These outcomes compare favorably with histori-
cal data for patients with ovarian cancer whose 
options for recurrent disease are limited to 
chemotherapy; the ORRs for these patients are 
approximately 12% to 13%, with median DORs of  
4 months to 7.4 months.7

In terms of toxicities, the label for mirvetux-
imab soravtansine contains a boxed warning 
about the potential for severe ocular AEs, includ-
ing visual impairment, keratopathy, dry eye, 
photophobia, eye pain, and uveitis. Overall, 61% 
of patients with ovarian cancer treated during 
SORAYA experienced ocular toxicities, includ-
ing 9% of participants with grade 3 ocular AEs 
and 1 with grade 4 keratopathy. The median time 

to onset of the first ocular AE was 1.2 months 
(range, 0.03-12.9); 49% of affected patients had 
complete resolution of the AE and 39% had partial 
improvement at last follow-up.13

To mitigate the possibility of ocular AEs, patients 
should undergo an ophthalmic exam including 
visual acuity and slit lamp exam before starting 
mirvetuximab soravtansine, followed by test-
ing every other cycle for the first 8 cycles and as 
clinically indicated. Premedication with ophthal-
mic topical steroids and the use of lubricating eye 
drops during treatment also are recommended.13 

Other common all-grade AEs observed during 
SORAYA include fatigue (49%), nausea (40%), 
peripheral neuropathy (33%), and abdominal pain 
(36%). The incidence of grade 3/4 toxicities for 
these AEs was 3%, 0%, 2%, and 7%, respectively.13 

Mirvetuximab soravtansine is undergoing 
further testing in the phase 3 MIRASOL study 
(Study 0416; NCT04209855), which the FDA has 
required as the confirmatory trial to support 
the accelerated approval. The study, which 
has a target enrollment of 453 participants, is 
comparing mirvetuximab soravtansine with 
investigator’s choice of chemotherapy (paclitaxel, 
pegylated liposomal doxorubicin, or topotecan) in 
patients with platinum-resistant, advanced high-
grade epithelial ovarian, primary peritoneal, or 
fallopian tube cancers with high FRα expression.7 
The trial is no longer recruiting participants.16

FIGURE 2.  Key Components of  Mir vetuximab Soravtansine 10,13
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FUTURE DIRECTIONS IN TARGETING FRα
Besides mirvetuximab soravtansine, the develop-
ment of novel therapies that target FRα in ovarian 
cancers and other solid tumors is continuing.
     One of the most advanced in clinical develop-
ment is farletuzumab ecteribulin, an ADC that 
was engineered after monotherapy results with 
farletuzumab proved disappointing. The human-
ized anti-FRα monoclonal antibody farletuzumab is 
conjugated to the cytotoxic microtubule inhibitor 
eribulin to form farletuzumab ecteribulin.4 

The agent was tested in a phase 1 clinical trial 
(NCT03386942) in patients with FRα-positive solid 
tumors that was conducted in Japan. Among 24 
patients in the ovarian cancer cohort who received 
farletuzumab ecteribulin intravenously at 0.9 
mg/kg every 3 weeks, the ORR was 25.0% (95 % 
CI, 9.8%-46.7%). For 21 patients treated with the 
agent at 1.2 mg/kg every 3 weeks, the ORR was 
52.4% (95% CI, 29.8%-74.3%). The ORR for patients 
with high-grade serous, platinum-resistant ovar-
ian cancer for each dosing cohorts was 31.6% and 
50.0%, respectively.17 

FRα positivity was defined as greater than 5% 
of cells stained via IHC testing, with an intensity 
of 1+, 2+, or 3+. Antitumor activity was observed 
for tumors with FRα expression levels of less than 
50% or less and at 50% or greater. Interstitial lung 
disease/pneumonitis was the most common treat-
ment-related AE, affecting 37.5 % and 66.7% of 
patients with any-grade severity in the lower- and 
higher-dosing cohorts, respectively. However, only 
1 instance of this AE was of grade 3/4 severity.17 

Next steps for farletuzumab ecteribulin 
include plans for phase 2 trials in ovarian 
cancer (NCT05613088) and non–small cell lung 
cancer (NCT05577715).

STRO-002 is another novel FRα–targeting ADC 
that is being evaluated in solid tumors and in 
hematologic malignancies. 

Investigators presented findings for STRO-002 
in patients with a rare phenotype of acute myeloid 
leukemia (AML) at the 64th American Society 
of Hematology Annual Meeting and Exposition 
in December 2022. FRα is expressed in AML 
with the CBF2AT3-GLIS2 (CBF/GLIS) oncogenic 
fusion protein, described as “a highly refractory 
and uniformly fatal subtype of AML” that affects 
infants and young children.18

Among 16 patients with relapsed/refractory 
disease, 10 were treated with STRO-002 monother-
apy, and 6 received the novel drug in combination 
with chemotherapy (fludarabine/cytarabine, decit-
abine, methotrexate, or dasatinib). Seven patients 
achieved a complete response, including 6 with 
negative minimum residual disease, and the 
remaining 9 patients had stable disease or a tran-
sient decrease in disease burden.18 ■

For a full list of references,  
see the article at  . 
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INDICATION
NUBEQA® (darolutamide) is an androgen receptor inhibitor indicated for the 
treatment of patients with non-metastatic castration-resistant prostate cancer.

IMPORTANT SAFETY INFORMATION
Embryo-Fetal Toxicity: Safety and efficacy of NUBEQA have not been 
established in females. NUBEQA can cause fetal harm and loss of pregnancy. 
Advise males with female partners of reproductive potential to use effective 
contraception during treatment with NUBEQA and for 1 week after the last dose. 

Adverse Reactions
Serious adverse reactions occurred in 25% of patients receiving NUBEQA 
and in 20% of patients receiving placebo. Serious adverse reactions in ≥1% 
of patients who received NUBEQA were urinary retention, pneumonia, and 
hematuria. Overall, 3.9% of patients receiving NUBEQA and 3.2% of patients 
receiving placebo died from adverse reactions, which included death (0.4%), 
cardiac failure (0.3%), cardiac arrest (0.2%), general physical health 
deterioration (0.2%), and pulmonary embolism (0.2%) for NUBEQA.

Adverse reactions occurring more frequently in the NUBEQA arm (≥2% 
over placebo) were fatigue (16% vs 11%), pain in extremity (6% vs 3%) 
and rash (3% vs 1%). 

Clinically significant adverse reactions occurring in ≥2% of patients 
treated with NUBEQA included ischemic heart disease (4.0% vs 3.4% on 
placebo) and heart failure (2.1% vs 0.9% on placebo).

Drug Interactions
Effect of Other Drugs on NUBEQA – Combined P-gp and strong or 
moderate CYP3A4 inducers decrease NUBEQA exposure, which may 
decrease NUBEQA activity. Avoid concomitant use.

Combined P-gp and strong CYP3A4 inhibitors increase NUBEQA 
exposure, which may increase the risk of NUBEQA adverse reactions. 
Monitor more frequently and modify NUBEQA dose as needed.

Effects of NUBEQA on Other Drugs – NUBEQA inhibits breast cancer 
resistance protein (BCRP) transporter. Concomitant use increases exposure 

(AUC) and maximal concentration of BCRP substrates, which may increase 
the risk of BCRP substrate-related toxicities. Avoid concomitant use where 
possible. If used together, monitor more frequently for adverse reactions, and 
consider dose reduction of the BCRP substrate.
NUBEQA inhibits OATP1B1 and OATP1B3 transporters. Concomitant use may 
increase plasma concentrations of OATP1B1 or OATP1B3 substrates. Monitor more 
frequently for adverse reactions and consider dose reduction of these substrates.
Review the prescribing information of drugs that are BCRP, OATP1B1, and 
OATP1B3 substrates when used concomitantly with NUBEQA.

Metastasis-free survival (MFS) was the primary endpoint, and overall survival 
(OS) was a key secondary endpoint.1

* Time to pain progression was defi ned as at least a 2-point worsening from baseline of pain 
score on BPI-SF (a validated health-related quality-of-life instrument) or initiation of opioids and 
reported in 28% of all patients on study.

Study design 
The effi cacy and safety of NUBEQA were assessed in a randomized, double-blind, placebo-
controlled phase III study (ARAMIS) in nmCRPC patients on ADT with a PSA doubling time 
≤10 months. 1509 patients were randomized 2:1 to 600 mg NUBEQA twice daily (n=955) 
or placebo (n=554). MFS was defi ned as time from randomization to time of fi rst evidence of 
BICR-confi rmed distant metastasis or death from any cause ≤33 weeks after the last evaluable 
scan, whichever occurred fi rst. Treatment continued until radiographic disease progression, as 
assessed by CT, MRI, 99mTc bone scan by BICR, unacceptable toxicity, or withdrawal.1,2

ADT=androgen deprivation therapy; HR=hazard ratio; CI=confi dence interval; BPI-SF=Brief Pain 
Inventory Short Form; PSA=prostate-specifi c antigen; BICR=blinded independent central review; 
CT=computed tomography; MRI=magnetic resonance imaging.

Please see the following 
page for the brief summary 
of Prescribing Information.

For your patient with non-metastatic 
castration-resistant prostate cancer (nmCRPC)

HELP HIM LIVE FOR WHAT HE LOVES

PROVIDED THE RELIEF OF AN EXTRA 
15 MONTHS WITHOUT PAIN PROGRESSION1,3*

40.3 months vs 25.4 months
for ADT alone

Secondary endpoint:
HR: 0.65; 95% CI: 0.53-0.79; P<0.0001.

MEN LIVED 2X LONGER 
WITHOUT CANCER SPREADING1,2

40.4 months vs 18.4 months 
for ADT alone

HR: 0.41; 95% CI: 0.34-0.50; 
P<0.0001 (intent-to-treat).

REDUCED RISK OF DEATH 
BY NEARLY A THIRD1,3

31% reduction in the risk 
of death vs ADT alone

Secondary endpoint: HR: 0.69; 95% CI: 
0.53-0.88; P=0.003. Medians not estimable.

CHOOSE NUBEQA® 1st FOR EXTENDED SURVIVAL.1-3  NUBEQAHCP.COM
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FIGURE.  SPOTLIGHT Phase 3 Tr ia l  Design 2

INCLUSION CRITERIA

•  Histologically confirmed diagnosis of gastric or GEJ 
adenocarcinoma.

•  Radiologically confirmed locally advanced unresectable or 
metastatic disease within 28 days prior to randomization.

•  Radiologically evaluable disease per local assessment,  
≤ 28 days prior to randomization. For subjects with only  
1 evaluable lesion and prior radiotherapy ≤ 3 months 
before randomization, the lesion must either be outside the 
field of prior radiotherapy or have documented progression 
following radiation therapy.

•  CLDN18.2 expression in ≥ 75% of tumor cells 
demonstrating moderate to strong membranous staining as 
determined by central immunohistochemistry testing.

•  HER2-negative tumor as determined by local or central 
testing on a gastric or GEJ tumor specimen.

•  ECOG performance status 0-1.

•  Predicted life expectancy ≥ 12 weeks.

N
 =

 5
66

Experimental arm
•  Loading dose of zolbetuximab at cycle 1 day 1 followed by a lower dose in 

subsequent cycles every 3 weeks. 

•  Up to 12 treatments of mFOLFOX6 (or components of mFOLFOX6 if some 
components are discontinued due to toxicity) over 4 or more cycles (1 cycle, 
approximately 42 days) in which mFOLFOX6 is administered on days 1, 15 
and 29.

•  After 12 mFOLFOX6 treatments, patients may continue to receive 5-FU 
and folinic acid at the investigator’s discretion until study treatment 
discontinuation criteria are met.

END POINTS

Primary
• PFS

Secondary
• OS

• DOR

• AEs

• HRQOL

• TTCD

• PK

Comparator arm
•  Placebo starting at cycle 1 day 1 and every 3 weeks thereafter.

•  Up to 12 treatments of mFOLFOX6 (or components of mFOLFOX6 if some 
components are discontinued due to toxicity) over 4 or more cycles (1 cycle, 
approximately 42 days) in which mFOLFOX6 is administered on days 1, 15 
and 29.

•  After 12 mFOLFOX6 treatments, patients may continue to receive 5-FU 
and folinic acid at the investigator’s discretion until study treatment 
discontinuation criteria are met.

AE, adverse effect; DOR, duration of response; GEJ, gastric and gastroesophageal junction; HRQOL, health-related quality of life; OS, overall survival; PFS, progression-free survival; PK, pharmacokinetics; TTCD, time to confirmed deterioration.

Zolbetuximab Aims to Add First-of-Its-Kind 
Approach to GEJ Cancer Treatment Paradigm 
by KYLE DOHERTY

DESPITE CONTINUED ADVANCES IN the 
treatment landscape of gastric and gastroesoph-
ageal junction (GEJ) adenocarcinoma, patients 
who are diagnosed with the disease often still 
present at an advanced disease stage and have a 
poor prognosis. This unmet need underscores the 
necessity of new and more effective biomarkers 
and treatment targets. The biomarker claudin 18.2 
(CLDN18.2) has recently shown promise as an 
intriguing new target in the GEJ space.

“CLDN18.2 is an emerging biomarker 
that may become standard depend-
ing on the data that we see in the near 
future,” Sam Klempner, MD, a medi-
cal oncologist at Massachusetts General 
Hospital in Boston, said in an interview 
with OncologyLive®. “It is a cell surface 
protein that’s involved in tight junctions. 
It’s normally oriented towards the base 
of the epithelial cells, then in tumorigen-
esis this often becomes re-polarized and exposed 
more on the luminal surface, [making it] poten-
tially more accessible to drugs.” 

Zolbetuximab is a first-in-class, investigational 
igG1 monoclonal antibody that targets CLDN18.2. 
Once it binds to the protein, zolbetuximab medi-
ates tumor cell death via antibody-dependent 
cellular cytotoxicity and complement-dependent 
cytotoxicity. The agent has previously displayed 

efficacy and tolerability as a monotherapy among 
patients with CLDN18.2-positive GEJ that has 
been treated with multiple prior lines of therapy.1

Building on the results achieved with zolbetux-
imab monotherapy, investigators initiated the 
phase 2 FAST trial (NCT01630083). In FAST, study 
authors aimed to compare the safety and efficacy 
of zolbetuximab in combination with epirubicin, 
oxaliplatin, and capecitabine (EOX) with that of 
EOX alone for the first-line treatment of patients 

with CLDN18.2-positive advanced GEJ 
adenocarcinoma.

FAST enrolled adult patients with 
disease that displayed a minimum of 
40% CLDN18.2-positive tumor cells. The 
primary end point was progression-free 
survival (PFS), and overall survival (OS) 
represented a key secondary end point.

After enrollment, patients were 
randomly assigned 1:1 to receive either 

EOX every 3 weeks (arm 1; n = 84) or EOX every 
3 weeks plus zolbetuximab at a loading dose of 
800 mg/m2 followed by 600 mg/m2 every 3 weeks 
(arm 2, n = 77). Following initiation, investigators 
added a third arm (n = 85) that received EOX plus 
zolbetuximab 1000 mg/m2 every 3 weeks.

Findings from the trial showed that patients 
in arm 2 achieved a median PFS of 7.5 months 
(95% CI, 5.6-11.3) compared with 5.3 months (95% 

CI, 4.1-7.1) in arm 1 (HR, 0.44; 95% CI, 0.29-0.67; 
P < .0005). Median OS was also superior in arm 2 
vs arm 1, at 13.0 months (95% CI, 9.7-18.7) and 8.3 
months (95% CI, 6.9-10.2), respectively (HR, 0.55; 
95% CI, 0.39-0.77; P < 0.0005). 

In terms of safety, investigators noted that 
zolbetuximab displayed an acceptable tolerabil-
ity profile with manageable adverse effects (AEs). 
Commonly occurring AEs of any grade in arm 2 
included nausea (81.8%), vomiting (67.5%), and 
anemia (45.5%). Comparatively in arm 1, AEs 
of any grade included nausea (76.2%), vomiting 
(54.8%), and diarrhea (36.9%). 

Patients in both arms experienced AEs poten-
tially associated with hypersensitivity reactions 
at a rate of 14.3%. Serious AEs were reported in 
32.1% and 24.7% of patients in arm 1 and arm 
2, respectively. Fatal AEs occurred in 17.9% vs 
10.4%, respectively.

Additional data showed that patients with 
moderate to strong CLDN18.2 expression (≥ 70% of 
tumor cells) experienced an even more pronounced 
PFS and OS benefit when zolbetuximab was added 
to EOX. Patients with at least 70% CLDN18.2-
positive tumor cells in arm 2 (n = 57) experienced 
a median PFS of 9.0 months compared with 5.7 
months among the 59-patients who met the criteria 
in arm 1 (HR, 0.38; 95% CI, 0.23-0.62; P < .0005). 
The median OS for these patients was 16.5 months 

Sam Klempner, MD
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vs 8.9 months, respectively (HR, 0.50; 95% CI, 0.33-
0.74; P < .0005). Notably, in patients with 40% to 
69% of tumor cells displaying CLDN18.2-positivity, 
there was not a significant difference in terms of 
PFS or OS between the 2 arms.

“Importantly, and consistent with other 
biomarkers, we learned a lot about the 
cutoffs, the optimal patient selection, 
and who’s really benefiting from these 
drugs,” Zev A. Wainberg, MD, a profes-
sor of medicine and the codirector of the 
University of California Los Angeles GI 
Oncology Program, said in an interview 
with OncologyLive®. “It became rela-
tively clear from looking at the FAST 
trial that if you look at the patients 
who had greater than 70% staining for 
CLDN18.2, there was a substantial magnitude 
of benefit improvement. It became very exciting 
to see such a dramatic magnitude of benefit in a 
biomarker-selected population. Immediately there 
was a lot of enthusiasm to move this into validat-
ing and confirmatory phase 3 trials to see if this 
was real and would improve the survival and PFS 
of our patients.”

ZOLBETUXIMAB SHOWS PROMISE 
IN COMBINATION WITH MULTIPLE 
CHEMOTHERAPY REGIMENS 
In light of the positive findings from the FAST 
trial, the safety and efficacy of zolbetuximab plus 
chemotherapy is now under evaluation in multiple 
phase 3 clinical trials.

“The SPOTLIGHT trial [NCT03504397] and 
the somewhat parallel GLOW [NCT03653507] 
trial are 2 global randomized phase 3 trials that 
are trying to confirm the results of the phase 
2 [study] using 2 different chemotherapy back-
bones,” Klempner said.

In the phase 3 SPOTLIGHT trial 
(NCT03504397), investigators are evaluating 
the safety and efficacy of zolbetuximab plus 
oxaliplatin, leucovorin, and fluoroura-
cil (mFOLFOX6) compared with placebo plus 
mFOLFOX6 in patients with CLDN18.2-positive, 
HER2-negative locally advanced or metastatic GEJ 
adenocarcinoma. 

The double-blind trial will randomly assign 
approximately 566 patients to 1 of the 2 treat-
ment arms. In the investigational arm, patients 
will receive a loading dose of zolbetuximab on 
day 1 of cycle 1 followed by a lower dose in subse-
quent cycles every 3 weeks. Zolbetuximab will 
be given intravenously over a minimum of 2 
hours (FIGURE2). 

Patients will receive mFOLFOX6 for up to 12 
treatments over 4 or more 42-day cycles. The 
chemotherapy regimen will be administered on 
days 1, 15, and 29. Patients can continue treat-
ment with fluorouracil and folinic acid following 
the completion of the 12 mFOLFOX6 treatments 

at the clinician’s discretion until study treatment 
discontinuation criteria are met. 

The primary end point is PFS. Secondary end 
points consist of OS, ORR, DOR, and safety and 
tolerability. The trial is active but is no longer 
enrolling any new patients.

On November 17, 2022, Astellas 
Pharma, the manufacturer of zolbetux-
imab, announced the topline findings 
from SPOTLIGHT. Investigators noted 
that the study had met its primary 
end point of PFS; zolbetuximab plus 
mFOLFOX6 displayed a statistically 
significant improvement in terms of PFS 
compared with placebo plus mFOLFOX6. 
The trial enrolled the targeted amount 
of 566 patients with CLDN18.2-positive, 

HER2-negative, locally advanced unresectable or 
metastatic gastric or GEJ adenocarcinoma.3 

Additionally, the secondary end point of OS was 
also met, as the zolbetuximab-containing combi-
nation again improved survival in a statistically 
significant manner compared with placebo plus 
chemotherapy. Commonly occurring TEAEs in the 
zolbetuximab arm included nausea, vomiting, and 
decreased appetite. More in depth results will be 
presented at a future scientific meeting and be 
submitted for publication, study authors wrote 
in conclusion. 

“We have to see the full dataset to know the 
extent of the improvement,” Wainberg said. 
“Beyond statistical significance, you want to see 
some degree of clinical significance. But, on the 
outset, it means that most likely we have got a posi-
tive study--which usually implies an ultimate FDA 
approval. That means we’ll have a new drug at our 
disposal to use in metastatic HER2-negative gastric 
cancer. How it will be used in the real world has a 
lot to do with some of the data that we’re waiting to 
see, [such as] toxicity data, overlapping biomarkers 
of interest, and determining whether [zolbetux-
imab is] the right drug versus another drug.”

Similarly, in the GLOW trial, zolbetuximab is 
being administered in combination with capecit-
abine and oxaliplatin (CAPOX). The safety and 
efficacy of the combination is being compared 
with that of placebo plus CAPOX in patients with 
CLDN18.2-positive, HER2-negative unresectable 
or metastatic GEJ adenocarcinoma.4

The multicenter, double-blind study is aiming 
to enroll approximately 507 patients. Patients will 
be randomly assigned to receive either zolbetux-
imab plus CAPOX or placebo plus CAPOX. On the 
investigational arm, zolbetuximab patients will 
be given a loading dose of zolbetuximab at Cycle 
1 Day 1 followed by a lower dose in subsequent 
cycles every 3 weeks, administered as an intrave-
nous infusion lasting at least 2 hours. 

CAPOX will be administered for a total of 
8 treatments, with each cycle being defined 
3 weeks, or until disease progression. 

Oxaliplatin will be given as a 2-hour intrave-
nous infusion on day 1 of each cycle; capecitabine 
will be administered orally twice daily on days 
1 through 14. Patients may continue to receive 
the same dosing schedule of capecitabine after 
the maximum of 8 oxaliplatin cycles is reached, 
until they meet the criteria for study treatment 
discontinuation. 

On the control arm, patients be treated with 
CAPOX according to the same dosing schedule 
as those on the zolbetuximab arm, with placebo 
replacing the monoclonal antibody. The primary 
end point of the trial is PFS. Secondary end points 
include OS, time to conformed deterioration, ORR, 
and DOR. The trial is currently active but not 
recruiting new patients.

On December 15, 2022, Astellas announced 
positive topline findings from GLOW. Early 
results from the trial showed that the study 
met its primary end point, as zolbetuximab 
plus CAPOX showed a statistically significant 
improvement in PFS compared with placebo 
plus CAPOX. The key secondary end point of 
OS was also met, as the combination again 
displayed statistical significance over placebo 
plus chemotherapy.5

In terms of safety, the most common TEAEs 
observed with the zolbetuximab-containing regi-
men were nausea and vomiting. Detailed findings 
will be presented at a scientific meeting and 
submitted for publication. ■
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Demystifying the Role of Palliative Care  
in the Oncology Clinic
content developed with LAURA SHOEMAKER, DO

DESPITE AMERICAN SOCIETY OF Clinical Oncology 
guidelines calling for introduction of palliative care early in the 
course of disease, these services remain underused.1 A recent 
survey of 249 oncologists nationwide found only 26% made 
palliative care referrals for patients on active treatment.2

One barrier to introducing palliative care is lack of under-
standing about exactly what these services entail and how 
to talk about them with patients (FIGURE).2 Palliative care is 
specialized care to help relieve symptoms and stress for anyone 
living with a serious illness. Specialized palliative care physi-
cians, advanced practice registered nurses, and social workers 
offer an additional layer of support to any patient with serious 
disease, no matter where they are in their health journey.

“Palliative care can be applied early in the trajectory of seri-
ous illness and aligns with a plethora of goals that include 
everything from cure to life prolongation,” Laura Shoemaker, 
DO, says. Shoemaker is chair of the Department of Palliative 
and Supportive Care at Cleveland Clinic in Ohio. “The focus is 
on living as well as possible and improving the quality of life 
for both patients and families.”

DISTINGUISH PALLIATIVE CARE  
FROM HOSPICE CARE
Palliative care is appropriate at any age and any stage in 
a serious illness and is provided along with curative and 
disease-modifying therapies. However, even in the medi-
cal community, it is not uncommon for individuals to conflate 
palliative care with hospice care, and this confusion can 
hinder patients’ ability to receive the added support they need. 

Physicians may be unclear on how to explain the benefits of 
palliative medicine or fear that patients will think it means 
their situation is dire.  

“Lacking the right language to introduce palliative care 
can be a barrier,” Shoemaker says. “Often if they lack better 
language, physicians will tell a patient they need palliative 
care, adding, ‘Don’t worry, it’s not hospice.’ This is the least 
effective way to describe palliative care. How you describe it is 
vitally important, because if we don’t accurately describe what 
it is and how it aligns with the patient’s goals and values, they 
aren’t going to accept it.”

LISTEN FIRST
Physicians should talk about what palliative care is and not 
what it isn’t, Shoemaker advises. “It’s helpful to ask questions 
first and tell last,” she says. “So instead of starting the conver-
sation [by] saying you think they need palliative care, ask how 
they’re coping. For example, ‘I see that you’ve just [received a] 
diagnosis of cancer and are planning to start chemotherapy and 
radiation. What is top of mind for you as you start treatment?’” 
Inquiring first can help uncover physical symptoms such as 
pain or nausea and psychosocial issues such as sleep disorders. 
From there, the clinician can have a conversation about extra 
support available to optimize quality of life and cancer-directed 
therapies through palliative medicine.

DETERMINE TIMING
The right time for introducing palliative care is when a 
patient with a serious illness experiences a significant 

FIGURE.  Chal lenges to Pal l iat ive Care Integrat ion in  Oncology Care 2

74%
of participants agreed that better tools 
are needed for educating patients with 

cancer about palliative care.

(N = 249)

37%
say they need better 
data and predictive 
analytics to identify 
when a patient with 

advanced cancer 
should be referred to 

palliative care.

60% 
said their practices refer patients to 
in-house palliative care specialists.

6%
do not offer palliative 

care consults.

44%

of respondents have a team of 
different providers specializing 

in palliative care (eg, 
physicians, advanced practice 

providers, nurses, social 
workers, counselors, etc).

1 in 5 

Approximately 1 in 5 surveyed 
oncologists said they offer palliative 
care consults only when patients are 

close to the end of life.

have easy access to specialists 
outside their practice  
(eg, academic center).

19%
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functional or caregiving issue. Physicians 
sometimes assume that palliative care is prog-
nostically limited, but that is not the case. In 
fact, some patients receive palliative care for 
years. For others, palliative care is an important 
part of undergoing treatment or recovering from 
a serious illness.

WORK IN PARTNERSHIP
Palliative medical practitioners take a holis-
tic approach to relieve pain and discomfort and 
address other challenges that are equally mean-
ingful to that patient and their family. This 
support adds to the care being provided by the 
patient’s existing medical team. When the palli-
ative care team sees a patient in the clinic, they 
can offer support that aligns with the patient’s 
treatment plan and do a deep dive into symptom 
management, addressing physical, emotional, and 
social issues in addition to other issues.

The need for palliative care is likely to increase 
in the coming years. The emergence of novel 

therapies means more patients are living longer 
with cancer, but that does not spare them from 
the myriad of physical and emotional challenges 
that accompany the disease.

“Getting a diagnosis of cancer turns your world 
upside down,” Shoemaker says. “There’s so much 
going on in a patient’s mind. How will this change 
my life? Will I be able to keep working? How will 
I get to appointments? Each conversation is differ-
ent in terms of what supports a patient’s needs as 
they embark on treatment.”

Clinicians looking to learn more about palli-
ative medicine or how to educate their patients 
about it may visit getpalliativecare.org. ■
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18% 

have dedicated physicians  
within practice who specialize  

in palliative care.

54% 
agree that better 

tools are needed for 
educating patients 

with advanced cancer 
about how palliative 
care can enhance 

their quality of life at 
the end of life.

7% 

do not offer palliative care  
but refer patients to a local 

hospice when it is time.

12% do not have palliative care specialists but rather each oncologist  
provide palliative care to their own patients.

“Lacking the right language to introduce 
palliative care can be a barrier.”

—LAURA SHOEMAKER, DO

Are you subscribed?
Get the latest breaking news, 

specialty coverage and 
conference coverage straight 
to your inbox and/or mailbox.

Follow us
facebook.com/onclive

twitter.com/onclive

youtube.com/onclive

Connect with

Scan the QR code or visit OncLive.com

©
 C

H
IN

N
AP

O
N

G
 - 

ST
O

C
K.

AD
O

BE
.C

O
M



ADVANCE THE FRONTLINE 
MOMENTUM WITH DARZALEX® + Rd

In the treatment of newly diagnosed, transplant-ineligible multiple myeloma1:

Help your patients live longer than Rd alone with DRd, an established 
frontline treatment proven to significantly extend overall survival1

At ~5 years: 32% reduction in the risk of death with DRd vs Rd alone in the MAIA trial 
(HR=0.68; 95% CI: 0.53, 0.86; P=0.0013; mOS not reached in either arm).1*

*Median follow-up was 56 months in the DRd group (range: 53.0-60.1 months) and in the Rd group (range: 52.5-59.4 months)1,2

DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone (d); mOS=median overall survival; Rd=lenalidomide (R) + dexamethasone (d).

IMPORTANT SAFETY INFORMATION 
DARZALEX® AND DARZALEX FASPRO®: 
CONTRAINDICATIONS
DARZALEX® and DARZALEX FASPRO® are contraindicated in 
patients with a history of severe hypersensitivity to daratumumab, 
hyaluronidase (for DARZALEX FASPRO®), or any of the components 
of the formulations.

DARZALEX®: Infusion-Related Reactions
DARZALEX® can cause severe and/or serious infusion-related 
reactions including anaphylactic reactions. These reactions can 
be life-threatening, and fatal outcomes have been reported. In 
clinical trials (monotherapy and combination: N=2066), infusion-
related reactions occurred in 37% of patients with the Week 1 
(16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 
6% with subsequent infusions. Less than 1% of patients had a Grade 
3/4 infusion-related reaction at Week 2 or subsequent infusions. 
The median time to onset was 1.5 hours (range: 0 to 73 hours). 
Nearly all reactions occurred during infusion or within 4 hours of 
completing DARZALEX®. Severe reactions have occurred, including 
bronchospasm, hypoxia, dyspnea, hypertension, tachycardia, 
headache, laryngeal edema, pulmonary edema, and ocular 
adverse reactions, including choroidal effusion, acute myopia, and 
acute angle closure glaucoma.

Signs and symptoms may include respiratory symptoms, such as 
nasal congestion, cough, throat irritation, as well as chills, vomiting, 
and nausea. Less common signs and symptoms were wheezing, 
allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and 
blurred vision. 

When DARZALEX® dosing was interrupted in the setting of ASCT 
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9 months), 
upon re-initiation of DARZALEX®, the incidence of infusion-related 
reactions was 11% for the first infusion following ASCT. Infusion-related 
reactions occurring at re-initiation of DARZALEX® following ASCT were 
consistent in terms of symptoms and severity (Grade 3 or 4: <1%) with 
those reported in previous studies at Week 2 or subsequent infusions. 
In EQUULEUS, patients receiving combination treatment (n=97) were 
administered the first 16 mg/kg dose at Week 1 split over two days, 
ie, 8 mg/kg on Day 1 and Day 2, respectively. The incidence of 
any grade infusion-related reactions was 42%, with 36% of patients 
experiencing infusion-related reactions on Day 1 of Week 1, 4% on 
Day 2 of Week 1, and 8% with subsequent infusions.

Pre-medicate patients with antihistamines, antipyretics, and 
corticosteroids. Frequently monitor patients during the entire infusion. 
Interrupt DARZALEX® infusion for reactions of any severity and 
institute medical management as needed. Permanently discontinue 
DARZALEX® therapy if an anaphylactic reaction or life-threatening 
(Grade 4) reaction occurs and institute appropriate emergency 
care. For patients with Grade 1, 2, or 3 reactions, reduce the infusion 
rate when re-starting the infusion.

IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE
Please see Brief Summary of full Prescribing Information for DARZALEX®

and DARZALEX FASPRO® on adjacent pages.



IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE

DARZALEX®: Infusion-Related Reactions
To reduce the risk of delayed infusion-related reactions, administer 
oral corticosteroids to all patients following DARZALEX® infusions. 
Patients with a history of chronic obstructive pulmonary disease may 
require additional post-infusion medications to manage respiratory 
complications. Consider prescribing short- and long-acting 
bronchodilators and inhaled corticosteroids for patients with chronic 
obstructive pulmonary disease.

Ocular adverse reactions, including acute myopia and narrowing 
of the anterior chamber angle due to ciliochoroidal effusions with 
potential for increased intraocular pressure or glaucoma, have 
occurred with DARZALEX® infusion. If ocular symptoms occur, 
interrupt DARZALEX® infusion and seek immediate ophthalmologic 
evaluation prior to restarting DARZALEX®.

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj): 
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe 
or life-threatening reactions, and local injection-site reactions 
can occur with DARZALEX FASPRO®. Fatal reactions have been 
reported with daratumumab-containing products, including 
DARZALEX FASPRO®.

Systemic Reactions 
In a pooled safety population of 898 patients with multiple myeloma 

(N=705) or light chain (AL) amyloidosis (N=193) who received 
DARZALEX FASPRO® as monotherapy or in combination, 9% of 
patients experienced a systemic administration-related reaction 
(Grade 2: 3.2%, Grade 3: 1%). Systemic administration-related 
reactions occurred in 8% of patients with the first injection, 0.3% 
with the second injection, and cumulatively 1% with subsequent 
injections. The median time to onset was 3.2 hours (range: 4 minutes 
to 3.5 days). Of the 140 systemic administration-related reactions 
that occurred in 77 patients, 121 (86%) occurred on the day of 
DARZALEX FASPRO® administration. Delayed systemic administration-
related reactions have occurred in 1% of the patients.

Severe reactions included hypoxia, dyspnea, hypertension, 
tachycardia, and ocular adverse reactions, including choroidal 
effusion, acute myopia, and acute angle closure glaucoma. Other 
signs and symptoms of systemic administration-related reactions 
may include respiratory symptoms, such as bronchospasm, nasal 
congestion, cough, throat irritation, allergic rhinitis, and wheezing, 
as well as anaphylactic reaction, pyrexia, chest pain, pruritus, chills, 
vomiting, nausea, hypotension, and blurred vision. 

Pre-medicate patients with histamine-1 receptor antagonist, 
acetaminophen, and corticosteroids. Monitor patients for systemic 
administration-related reactions, especially following the first and 
second injections. For anaphylactic reaction or life-threatening 
(Grade 4) administration-related reactions, immediately and 
permanently discontinue DARZALEX FASPRO®. 

Powerful efficacy to start the treatment journey1,3

At follow-up of ~30 months*, median progression-free survival 
(mPFS) was not reached with DARZALEX® (daratumumab) + Rd
vs 31.9 months (95% CI, 28.9 to not reached) with Rd alone

•   70.6% of patients had not progressed
with DRd vs 55.6% of patients in the Rd group 
(DRd: 95% CI, 65.0–75.4; Rd: 95% CI, 49.5–61.3)†

    reduction in the risk of disease progression or death with 
DRd vs Rd alone (HR=0.56; 95% CI, 0.43–0.73; P<0.0001)

Efficacy results in long-term follow-up2

At ~5 years (56 months)‡ of follow-up, mPFS was not reached with 
DRd vs 34.4 months with Rd alone.

•  52.5% of patients had not progressed
after ~5 years of treatment with DRd vs 28.7% with Rd alone 
(DRd, 95% CI: 46.7, 58.0; Rd, 95% CI: 23.1, 34.6)†

   reduction in the risk of disease progression or death
   with DRd vs Rd alone (HR=0.53; 95% CI, 0.43–0.66) 

These ~5-year analyses were not adjusted for multiplicity and 
are not included in the current Prescribing Information (PI). 
No conclusions should be drawn.

MAIA Study Design: A phase 3 global, randomized, 
open-label study, compared treatment with DRd (n=368) to 
Rd (n=369) in adult patients with newly diagnosed, transplant-
ineligible multiple myeloma. 
Treatment was continued until disease progression or 
unacceptable toxicity. The primary efficacy endpoint was 
progression-free survival and OS was a secondary endpoint.1

Safety results in long-term follow-up2

(median treatment duration of 47.9 months)
At median ~5 years of follow-up:

•   Most frequent TEAEs§ for DRd ≥30% were diarrhea, neutropenia, 
fatigue, constipation, peripheral edema, anemia, back pain, 
asthenia, nausea, bronchitis, cough, dyspnea, insomnia, weight 
decreased, peripheral sensory neuropathy, pneumonia, and 
muscle spasms

•  Grade 3/4 infections were 41% for DRd vs 29% for Rd

•  Grade 3/4 TEAEs ≥10% were neutropenia (54% for DRd vs 37% for 
Rd), pneumonia (18% vs 10%), anemia (17% vs 22%), lymphopenia 
(16% vs 11%), hypokalemia (13% vs 10%), leukopenia (12% vs 6%), 
and cataract (11% vs 11%)

These ~ 5 year analyses are not in the current PI. Treatment-
emergent adverse events are reported as observed. These 
analyses have not been adjusted for multiple comparisons and no 
conclusions should be drawn.

44%

Demonstrated safety profile1

(median treatment duration of 25.3 months) 

•  The most common adverse reactions (≥20%) for DRd were 
diarrhea, constipation, nausea, vomiting, upper respiratory tract 
infection, bronchitis, pneumonia, infusion-related reactions, 
peripheral edema, fatigue, asthenia, pyrexia, back pain, muscle 
spasms, dyspnea, cough, peripheral sensory neuropathy, and 
decreased appetite

•  Serious adverse reactions with a 2% greater incidence in the 
DRd arm compared with the Rd arm were pneumonia 
(DRd 15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%), and dehydration 
(DRd 2% vs Rd <1%)

47%

Secondary endpoint of overall survival (OS)1,2

At ~5 years (56 months) of follow-up:

•  66% of patients were still alive with DRd vs 53% with Rd alone 
(DRd: 95% CI, 60.8–71.3; Rd: 95% CI, 47.2–58.6)†

•  Median follow-up was 56 months. Median OS was not reached 
for either arm

reduction in the risk of death in patients 
treated in the DRd arm vs Rd alone 
(HR=0.68; 95% CI: 0.53, 0.86; P=0.0013)

32%

IMPORTANT SAFETY INFORMATION (CONTINUED)

See the rolled 
out data. Visit 
darzalexhcp.com

CI=confidence interval; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone (d); HR=hazard 
ratio; IRR=injection-related reaction; mPFS=median progression-free survival; OS=overall survival; 
Rd=lenalidomide (R) + dexamethasone (d); TEAE=treatment-
emergent adverse event.
*Range: 0.0-41.4 months.3

† Kaplan-Meier estimate.
‡Range: 0.03-69.52 months.2

§ TEAEs are defined as any adverse event (AE) that occurs after 
start of the first study treatment through 30 days after the last 
study treatment; or the day prior to start of subsequent 
antimyeloma therapy, whichever is earlier; or any AE that is 
considered drug related (very likely, probably, or possibly related) 
regardless of the start date of the event; or any AE that is present 
at baseline but worsens in toxicity grade or is subsequently 
considered drug related by the investigator.
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Consider administering corticosteroids and other medications after the 
administration of DARZALEX FASPRO® depending on dosing regimen and 
medical history to minimize the risk of delayed (defined as occurring the 
day after administration) systemic administration-related reactions. 

Ocular adverse reactions, including acute myopia and narrowing of the 
anterior chamber angle due to ciliochoroidal effusions with potential 
for increased intraocular pressure or glaucoma, have occurred with 
daratumumab-containing products. If ocular symptoms occur, interrupt 
DARZALEX FASPRO® and seek immediate ophthalmologic evaluation 
prior to restarting DARZALEX FASPRO®.

Local Reactions 

In this pooled safety population, injection-site reactions occurred in 8% 
of patients, including Grade 2 reactions in 0.7%. The most frequent (>1%) 
injection-site reaction was injection-site erythema. These local reactions 
occurred a median of 5 minutes (range: 0 minutes to 6.5 days) after 
starting administration of DARZALEX FASPRO®. Monitor for local reactions 
and consider symptomatic management.

DARZALEX® and DARZALEX FASPRO®: Neutropenia and 
Thrombocytopenia
DARZALEX® and DARZALEX FASPRO® may increase neutropenia 
and thrombocytopenia induced by background therapy. Monitor 
complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. 
Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX® or DARZALEX FASPRO® until recovery of 
neutrophils or for recovery of platelets.

In lower body weight patients receiving DARZALEX FASPRO®, higher rates 
of Grade 3-4 neutropenia were observed.

DARZALEX® and DARZALEX FASPRO®: Interference With Serological Testing 
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a 
positive indirect antiglobulin test (indirect Coombs test). Daratumumab-
mediated positive indirect antiglobulin test may persist for up to 6 months 
after the last daratumumab administration. Daratumumab bound to 
RBCs masks detection of antibodies to minor antigens in the patient’s 
serum. The determination of a patient’s ABO and Rh blood type are 
not impacted. Notify blood transfusion centers of this interference with 
serological testing and inform blood banks that a patient has received 
DARZALEX® and DARZALEX FASPRO®. Type and screen patients prior to 
starting DARZALEX® and DARZALEX FASPRO®.

DARZALEX® and DARZALEX FASPRO®: Interference With Determination of 
Complete Response
Daratumumab is a human immunoglobulin G (IgG) kappa 
monoclonal antibody that can be detected on both the serum protein 
electrophoresis (SPE) and immunofixation (IFE) assays used for the clinical 
monitoring of endogenous M-protein. This interference can impact the 
determination of complete response and of disease progression in some 
patients with IgG kappa myeloma protein.

DARZALEX® and DARZALEX FASPRO®: Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX® and DARZALEX FASPRO® 
can cause fetal harm when administered to a pregnant woman. 
DARZALEX® and DARZALEX FASPRO® may cause depletion of fetal 
immune cells and decreased bone density. Advise pregnant women of 
the potential risk to a fetus. Advise females with reproductive potential 
to use effective contraception during treatment with DARZALEX® or 
DARZALEX FASPRO® and for 3 months after the last dose.

The combination of DARZALEX® or DARZALEX FASPRO® with lenalidomide, 
pomalidomide, or thalidomide is contraindicated in pregnant women 
because lenalidomide, pomalidomide, and thalidomide may cause 
birth defects and death of the unborn child. Refer to the lenalidomide, 
pomalidomide, or thalidomide prescribing information on use during 
pregnancy.

DARZALEX®: ADVERSE REACTIONS
The most frequently reported adverse reactions (incidence ≥20%) were 
upper respiratory infection, neutropenia, infusion-related reactions, 
thrombocytopenia, diarrhea, constipation, anemia, peripheral sensory 
neuropathy, fatigue, peripheral edema, nausea, cough, pyrexia, 
dyspnea, and asthenia. The most common hematologic laboratory 
abnormalities (≥40%) with DARZALEX® are neutropenia, lymphopenia, 
thrombocytopenia, leukopenia, and anemia.

DARZALEX FASPRO®: ADVERSE REACTIONS
In multiple myeloma, the most common adverse reaction (≥20%) with 
DARZALEX FASPRO® monotherapy is upper respiratory tract infection. 
The most common adverse reactions with combination therapy (≥20% 
for any combination) include fatigue, nausea, diarrhea, dyspnea, 
insomnia, headache, pyrexia, cough, muscle spasms, back pain, 
vomiting, hypertension, upper respiratory tract infection, peripheral 
sensory neuropathy, constipation, pneumonia, and peripheral edema. 
The most common hematologic laboratory abnormalities (≥40%) with 
DARZALEX FASPRO® are decreased leukocytes, decreased lymphocytes, 
decreased neutrophils, decreased platelets, and decreased 
hemoglobin.

INDICATIONS
DARZALEX® (daratumumab) is indicated for the treatment of adult 
patients with multiple myeloma:
•  In combination with lenalidomide and dexamethasone in newly 

diagnosed patients who are ineligible for autologous stem cell 
transplant and in patients with relapsed or refractory multiple myeloma 
who have received at least one prior therapy

•  In combination with bortezomib, melphalan, and prednisone in 
newly diagnosed patients who are ineligible for autologous stem cell 
transplant

•  In combination with bortezomib, thalidomide, and dexamethasone 
in newly diagnosed patients who are eligible for autologous stem cell 
transplant

• In combination with bortezomib and dexamethasone in patients  
   who have received at least one prior therapy
•  In combination with carfilzomib and dexamethasone in patients with 

relapsed or refractory multiple myeloma who have received one to 
three prior lines of therapy

•  In combination with pomalidomide and dexamethasone in patients 
who have received at least two prior therapies including lenalidomide 
and a proteasome inhibitor (PI)

•  As monotherapy in patients who have received at least three prior lines 
of therapy including a PI and an immunomodulatory agent or who are 
double-refractory to a PI and an immunomodulatory agent

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) is indicated 
for the treatment of adult patients with multiple myeloma:
•  In combination with bortezomib, melphalan, and prednisone in 

newly diagnosed patients who are ineligible for autologous stem cell 
transplant

•  In combination with lenalidomide and dexamethasone in newly 
diagnosed patients who are ineligible for autologous stem cell 
transplant and in patients with relapsed or refractory multiple myeloma 
who have received at least one prior therapy

•  In combination with bortezomib, thalidomide, and dexamethasone 
in newly diagnosed patients who are eligible for autologous stem cell 
transplant

•  In combination with pomalidomide and dexamethasone in patients 
who have received at least one prior line of therapy including 
lenalidomide and a proteasome inhibitor (PI)

•  In combination with carfilzomib and dexamethasone in patients with 
relapsed or refractory multiple myeloma who have received one to 
three prior lines of therapy

• In combination with bortezomib and dexamethasone in patients  
   who have received at least one prior therapy
•  As monotherapy in patients who have received at least three prior lines 

of therapy including a PI and an immunomodulatory agent or who are 
double-refractory to a PI and an immunomodulatory agent

Please see Brief Summary of full Prescribing Information for DARZALEX® 
and DARZALEX FASPRO® on adjacent pages.

cp-248517v3

IMPORTANT SAFETY INFORMATION (CONTINUED) 
DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj): 
Hypersensitivity and Other Administration Reactions



DARZALEX® (daratumumab) injectionDARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are ineligible 

for autologous stem cell transplant and in patients with relapsed or refractory multiple myeloma who 
have received at least one prior therapy.

CONTRAINDICATIONS
DARZALEX is contraindicated in patients with a history of severe hypersensitivity (e.g. anaphylactic 
reactions) to daratumumab or any of the components of the formulation [see Warnings and Precautions].
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
DARZALEX can cause severe and/or serious infusion-related reactions including anaphylactic reactions. 
These reactions can be life-threatening and fatal outcomes have been reported [see Adverse Reactions].
In clinical trials (monotherapy and combination: N=2,066), infusion-related reactions occurred in 37% 
of patients with the Week 1 (16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 6% with 
subsequent infusions. Less than 1% of patients had a Grade 3/4 infusion-related reaction at Week 2 or 
subsequent infusions. The median time to onset was 1.5 hours (range: 0 to 73 hours). The incidence of 
infusion modification due to reactions was 36%. Median durations of 16 mg/kg infusions for the Week 1, 
Week 2, and subsequent infusions were approximately 7, 4, and 3 hours respectively. Nearly all reactions 
occurred during infusion or within 4 hours of completing DARZALEX. Prior to the introduction of post-
infusion medication in clinical trials, infusion-related reactions occurred up to 48 hours after infusion.
Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea, hypertension, tachycardia, 
headache, laryngeal edema, pulmonary edema, and ocular adverse reactions, including choroidal effusion, 
acute myopia, and acute angle closure glaucoma. Signs and symptoms may include respiratory symptoms, 
such as nasal congestion, cough, throat irritation, as well as chills, vomiting and nausea. Less common 
signs and symptoms were wheezing, allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and 
blurred vision [see Adverse Reactions].
When DARZALEX dosing was interrupted in the setting of ASCT (CASSIOPEIA) for a median of 3.75 months 
(range: 2.4 to 6.9 months), upon re-initiation of DARZALEX, the incidence of infusion-related reactions was 
11% for the first infusion following ASCT. Infusion rate/dilution volume used upon re-initiation was that 
used for the last DARZALEX infusion prior to interruption for ASCT. Infusion-related reactions occurring at 
re-initiation of DARZALEX following ASCT were consistent in terms of symptoms and severity (Grade 3 or 
4: <1%) with those reported in previous studies at Week 2 or subsequent infusions.
In EQUULEUS, patients receiving combination treatment (n=97) were administered the first 16 mg/kg dose 
at Week 1 split over two days i.e. 8 mg/kg on Day 1 and Day 2, respectively. The incidence of any grade 
infusion-related reactions was 42%, with 36% of patients experiencing infusion-related reactions on Day 1 
of Week 1, 4% on Day 2 of Week 1, and 8% with subsequent infusions. The median time to onset of a reaction 
was 1.8 hours (range: 0.1 to 5.4 hours). The incidence of infusion interruptions due to reactions was 30%. 
Median durations of infusions were 4.2 hours for Week 1-Day 1, 4.2 hours for Week 1-Day 2, and 3.4 hours 
for the subsequent infusions.
Pre-medicate patients with antihistamines, antipyretics and corticosteroids. Frequently monitor patients 
during the entire infusion [see Dosage and Administration (2.3) in Full Prescribing Information]. Interrupt 
DARZALEX infusion for reactions of any severity and institute medical management as needed. Permanently 
discontinue DARZALEX therapy if an anaphylactic reaction or life-threatening (Grade 4) reaction occurs 
and institute appropriate emergency care. For patients with Grade 1, 2, or 3 reactions, reduce the infusion 
rate when re-starting the infusion [see Dosage and Administration (2.4) in Full Prescribing Information].
To reduce the risk of delayed infusion-related reactions, administer oral corticosteroids to all patients 
following DARZALEX infusions [see Dosage and Administration (2.3) in Full Prescribing Information]. 
Patients with a history of chronic obstructive pulmonary disease may require additional post-infusion 
medications to manage respiratory complications. Consider prescribing short- and long-acting 
bronchodilators and inhaled corticosteroids for patients with chronic obstructive pulmonary disease [see 
Dosage and Administration (2.3) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior chamber angle due to 
ciliochoroidal effusions with potential for increased intraocular pressure or glaucoma, have occurred 
with DARZALEX infusion. If ocular symptoms occur, interrupt DARZALEX infusion and seek immediate 
ophthalmologic evaluation prior to restarting DARZALEX.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive Indirect Antiglobulin Test 
(Indirect Coombs test). Daratumumab-mediated positive indirect antiglobulin test may persist for up to 
6 months after the last daratumumab infusion. Daratumumab bound to RBCs masks detection of antibodies 
to minor antigens in the patient’s serum [see References]. The determination of a patient’s ABO and Rh 
blood type are not impacted [see Drug Interactions].
Notify blood transfusion centers of this interference with serological testing and inform blood banks that 
a patient has received DARZALEX. Type and screen patients prior to starting DARZALEX [see Dosage and 
Administration (2.1) in Full Prescribing Information].
Neutropenia
DARZALEX may increase neutropenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX until recovery of neutrophils.
Thrombocytopenia
DARZALEX may increase thrombocytopenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Consider withholding DARZALEX until recovery of platelets.
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected on both, the serum protein 
electrophoresis (SPE) and immunofixation (IFE) assays used for the clinical monitoring of endogenous 
M-protein [see Drug Interactions]. This interference can impact the determination of complete response 
and of disease progression in some patients with IgG kappa myeloma protein.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX can cause fetal harm when administered to a pregnant 
woman. DARZALEX may cause depletion of fetal immune cells and decreased bone density. Advise 
pregnant women of the potential risk to a fetus. Advise females with reproductive potential to use effective 
contraception during treatment with DARZALEX and for 3 months after the last dose [see Use in Specific 
Populations].
The combination of DARZALEX with lenalidomide, pomalidomide, or thalidomide is contraindicated in 
pregnant women, because lenalidomide, pomalidomide, and thalidomide may cause birth defects and 
death of the unborn child. Refer to the lenalidomide, pomalidomide, or thalidomide prescribing information 
on use during pregnancy.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Infusion-related reactions [see Warning and Precautions].
• Neutropenia [see Warning and Precautions].
• Thrombocytopenia [see Warning and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice.
The safety data described below reflects exposure to DARZALEX (16 mg/kg) in 2,459  patients with multiple 
myeloma including 2,303 patients who received DARZALEX in combination with background regimens and 
156 patients who received DARZALEX as monotherapy. In this pooled safety population, the most common 
adverse reactions (≥20%) were upper respiratory infection, neutropenia, infusion-related reactions, 
thrombocytopenia, diarrhea, constipation, anemia, peripheral sensory neuropathy, fatigue, peripheral 
edema, nausea, cough, pyrexia, dyspnea, and asthenia.
Newly Diagnosed Multiple Myeloma Ineligible for Autologous Stem Cell Transplant
Combination Treatment with Lenalidomide and Dexamethasone (DRd)
The safety of DARZALEX in combination with lenalidomide and dexamethasone was evaluated in MAIA 

[see Clinical Studies (14.1) in Full Prescribing Information]. Adverse reactions described in Table 1 reflect 
exposure to DARZALEX for a median treatment duration of 25.3 months (range: 0.1 to 40.44 months) for 
daratumumab-lenalidomide-dexamethasone (DRd) and of 21.3 months (range: 0.03 to 40.64 months) for 
lenalidomide-dexamethasone (Rd). 
Serious adverse reactions with a 2% greater incidence in the DRd arm compared to the Rd arm were 
pneumonia (DRd 15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%) and dehydration (DRd 2% vs Rd <1%).
Table 1:  Adverse Reactions Reported in ≥10% of Patients and With at Least a 5% Greater Frequency in 

the DRd Arm in MAIA
Body System  
Adverse Reaction

DRd (N=364) Rd (N=365)
All Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

Gastrointestinal disorders
Diarrhea 57 7 0 46 4 0
Constipation 41 1 <1 36 <1 0
Nausea 32 1 0 23 1 0
Vomiting 17 1 0 12 <1 0

Infections
Upper respiratory tract 
infectiona

52 2 <1 36 2 <1

Bronchitisb 29 3 0 21 1 0
Pneumoniac 26 14 1 14 7 1
Urinary tract infection 18 2 0 10 2 0

General disorders and administration site conditions
Infusion-related reactionsd 41 2 <1 0 0 0
Peripheral edemae 41 2 0 33 1 0
Fatigue 40 8 0 28 4 0
Asthenia 32 4 0 25 3 <1
Pyrexia 23 2 0 18 2 0
Chills 13 0 0 2 0 0

Musculoskeletal and connective tissue disorders
Back pain 34 3 <1 26 3 <1
Muscle spasms 29 1 0 22 1 0

Respiratory, thoracic and mediastinal disorders
Dyspneaf 32 3 <1 20 1 0
Coughg 30 <1 0 18 0 0

Nervous system disorders
Peripheral sensory 
neuropathy

24 1 0 15 0 0

Headache 19 1 0 11 0 0
Paresthesia 16 0 0 8 0 0

Metabolism and nutrition disorders
Decreased appetite 22 1 0 15 <1 <1
Hyperglycemia 14 6 1 8 3 1
Hypocalcemia 14 1 <1 9 1 1

Vascular disorders
Hypertensionh 13 6 <1 7 4 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  Acute sinusitis, Bacterial rhinitis, Laryngitis, Metapneumovirus infection, Nasopharyngitis, 

Oropharyngeal candidiasis, Pharyngitis, Respiratory syncytial virus infection, Respiratory tract 
infection, Respiratory tract infection viral, Rhinitis, Rhinovirus infection, Sinusitis, Tonsillitis, Tracheitis, 
Upper respiratory tract infection, Viral pharyngitis, Viral rhinitis, Viral upper respiratory tract infection

b  Bronchiolitis, Bronchitis, Bronchitis viral, Respiratory syncytial virus bronchiolitis, Tracheobronchitis
c  Atypical pneumonia, Bronchopulmonary aspergillosis, Lung infection, Pneumocystis jirovecii infection, 

Pneumocystis jirovecii pneumonia, Pneumonia, Pneumonia aspiration, Pneumonia pneumococcal, 
Pneumonia viral, Pulmonary mycosis

d  Infusion-related reaction includes terms determined by investigators to be related to infusion
e  Generalized edema, Gravitational edema, Edema, Peripheral edema, Peripheral swelling
f Dyspnea, Dyspnea exertional
g Cough, Productive cough
h Blood pressure increased, Hypertension

Laboratory abnormalities worsening during treatment from baseline listed in Table 2.
Table 2: Treatment-Emergent Hematology Laboratory Abnormalities in MAIA

DRd (N=364) Rd (N=365)
All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

Leukopenia 90 30 5 82 20 4
Neutropenia 91 39 17 77 28 11
Lymphopenia 84 41 11 75 36 6
Thrombocytopenia 67 6 3 58 7 4
Anemia 47 13 0 57 24 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
Relapsed/Refractory Multiple Myeloma
Combination Treatment with Lenalidomide and Dexamethasone
The safety of DARZALEX in combination with lenalidomide and dexamethasone was evaluated in POLLUX 
[see Clinical Studies (14.2) in Full Prescribing Information]. Adverse reactions described in Table 3 
reflect exposure to DARZALEX for a median treatment duration of 13.1 months (range: 0 to 20.7 months) 
for daratumumab-lenalidomide-dexamethasone (DRd) and of 12.3 months (range: 0.2 to 20.1 months) for 
lenalidomide-dexamethasone (Rd). 
Serious adverse reactions occurred in 49% of patients in the DRd arm compared with 42% in the Rd arm. 
Serious adverse reactions with at least a 2% greater incidence in the DRd arm compared to the Rd arm 
were pneumonia (DRd 12% vs Rd 10%), upper respiratory tract infection (DRd 7% vs Rd 4%), influenza and 
pyrexia (DRd 3% vs Rd 1% for each).
Adverse reactions resulted in discontinuations for 7% (n=19) of patients in the DRd arm versus 8% (n=22) 
in the Rd arm.

Table 3:  Adverse Reactions Reported in ≥ 10% of Patients and With at Least a 5% Greater Frequency 
in the DRd Arm in POLLUX

Adverse Reaction DRd (N=283) Rd (N=281) 
All Grades 
(%) 

Grade 3 
(%) 

Grade 4 
(%) 

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

Infections
Upper respiratory tract 
infectiona 65 6 < 1 51 4 0

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

Fatigue 35 6 < 1 28 2 0
Pyrexia 20 2 0 11 1 0
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Table 3:  Adverse Reactions Reported in ≥ 10% of Patients and With at Least a 5% Greater Frequency 
in the DRd Arm in POLLUX (continued)

Adverse Reaction DRd (N=283) Rd (N=281) 
All Grades 
(%) 

Grade 3 
(%) 

Grade 4 
(%) 

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

Gastrointestinal disorders
Diarrhea 43 5 0 25 3 0
Nausea 24 1 0 14 0 0
Vomiting 17 1 0 5 1 0

Respiratory, thoracic and mediastinal disorders
Coughc 30 0 0 15 0 0
Dyspnead 21 3 < 1 12 1 0

Musculoskeletal and connective tissue disorders
Muscle spasms 26 1 0 19 2 0

Nervous system disorders
Headache 13 0 0 7 0 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  upper respiratory tract infection, bronchitis, sinusitis, respiratory tract infection viral, rhinitis, pharyngitis, 

respiratory tract infection, metapneumovirus infection, tracheobronchitis, viral upper respiratory tract 
infection, laryngitis, respiratory syncytial virus infection, staphylococcal pharyngitis, tonsillitis, viral 
pharyngitis, acute sinusitis, nasopharyngitis, bronchiolitis, bronchitis viral, pharyngitis streptococcal, 
tracheitis, upper respiratory tract infection bacterial, bronchitis bacterial, epiglottitis, laryngitis viral, 
oropharyngeal candidiasis, respiratory moniliasis, viral rhinitis, acute tonsillitis, rhinovirus infection

b  Infusion-related reaction includes terms determined by investigators to be related to infusion
c  cough, productive cough, allergic cough
d  dyspnea, dyspnea exertional

Laboratory abnormalities worsening during treatment from baseline listed in Table 4.
Table 4:  Treatment-Emergent Hematology Laboratory Abnormalities in POLLUX

DRd (N=283) Rd (N=281) 
All Grades 
(%)

Grade 3  
(%) 

Grade 4 
(%)

All Grades 
(%)

Grade 3  
(%) 

Grade 4 
(%)

Lymphopenia 95 42 10 87 32 6
Neutropenia 92 36 17 87 32 8
Thrombocytopenia 73 7 6 67 10 5
Anemia 52 13 0 57 19 0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Herpes Zoster Virus Reactivation
Prophylaxis for Herpes Zoster Virus reactivation was recommended for patients in some clinical trials 
of DARZALEX. In monotherapy studies, herpes zoster was reported in 3% of patients. In the combination 
therapy studies, herpes zoster was reported in 2-5% of patients receiving DARZALEX.
Infections
Grade 3 or 4 infections were reported as follows:
• Relapsed/refractory patient studies: DVd: 21% vs. Vd: 19%; DRd: 28% vs. Rd: 23%; DPd: 28%; DKda: 37%, 

Kda: 29%; DKdb: 21% 
 a where carfilzomib 20/56 mg/m2 was administered twice-weekly
 b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%, Rd: 23%; DVTd: 22%; VTd: 20%. 
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection across studies. In active 
controlled studies, discontinuations from treatment due to infections occurred in 1-4% of patients.
Fatal infections (Grade 5) were reported as follows: 
• Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%; DPd: 2%; DKda: 5%, Kda: 3%; 

DKdb: 0%
 a where carfilzomib 20/56 mg/m2 was administered twice-weekly
 b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; DVTd: 0%, VTd: 0%. 
Fatal infections were generally infrequent and balanced between the DARZALEX containing regimens and 
active control arms. Fatal infections were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients (including fatal cases) treated 
with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration of daratumumab and 
hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
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 assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced by several factors including assay 
methodology, sample handling, timing of sample collection, concomitant medications, and underlying disease.   
For these reasons, comparison of the incidence of antibodies in the studies described below with the 
incidence of antibodies in other studies or to other daratumumab products may be misleading.  
In clinical trials of patients with multiple myeloma treated with DARZALEX as monotherapy or as 
combination therapies, 0.35% (6/1,713) of patients developed treatment-emergent anti-daratumumab 
antibodies. Of those, 4 patients tested positive for neutralizing antibodies.
Postmarketing Experience
The following adverse reactions have been identified during post-approval use of daratumumab. Because 
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis
DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, including antibody screening 
and cross matching. Daratumumab interference mitigation methods include treating reagent RBCs with 
dithiothreitol (DTT) to disrupt daratumumab binding [see References] or genotyping. Since the Kell blood 
group system is also sensitive to DTT treatment, supply K-negative units after ruling out or identifying 
alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched ABO/RhD-compatible RBCs per 
local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) and immunofixation (IFE) assays 
used for monitoring disease monoclonal immunoglobulins (M protein). False positive SPE and IFE assay 
results may occur for patients with IgG kappa myeloma protein impacting initial assessment of complete 
responses by International Myeloma Working Group (IMWG) criteria. In patients with persistent very 
good partial response, where daratumumab interference is suspected, consider using a FDA-approved 
daratumumab-specific IFE assay to distinguish daratumumab from any remaining endogenous M protein 
in the patient’s serum, to facilitate determination of a complete response.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX can cause fetal harm when administered to a pregnant woman. The assessment of associated 
risks with daratumumab products is based on the mechanism of action and data from target antigen CD38 
knockout animal models (see Data). There are no available data on the use of DARZALEX in pregnant 
women to evaluate drug-associated risk of major birth defects, miscarriage or adverse maternal or fetal 
outcomes. Animal reproduction studies have not been conducted.
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.
The combination of DARZALEX and lenalidomide, pomalidomide, or thalidomide is contraindicated in pregnant 
women, because lenalidomide, pomalidomide, and thalidomide may cause birth defects and death of the 
unborn child. Lenalidomide, pomalidomide, and thalidomide are only available through a REMS program. 
Refer to the lenalidomide, pomalidomide, or thalidomide prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the placenta. Based on its 
mechanism of action, DARZALEX may cause depletion of fetal CD38 positive immune cells and decreased 
bone density. Defer administering live vaccines to neonates and infants exposed to DARZALEX  
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced 
bone density at birth that recovered by 5 months of age. Data from studies using CD38 knockout animal 
models also suggest the involvement of CD38 in regulating humoral immune responses (mice), feto-
maternal immune tolerance (mice), and early embryonic development (frogs).
Lactation
Risk Summary
There is no data on the presence of daratumumab in human milk, the effects on the breastfed child, or the 
effects on milk production. Maternal immunoglobulin G is known to be present in human milk. Published 
data suggest that antibodies in breast milk do not enter the neonatal and infant circulations in substantial 
amounts. Because of the potential for serious adverse reactions in the breastfed child when DARZALEX 
is administered with lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed during 
treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or thalidomide prescribing information 
for additional information.
Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX with lenalidomide, pomalidomide, or thalidomide, refer to the 
lenalidomide, pomalidomide, or thalidomide labeling for pregnancy testing requirements prior to initiating 
treatment in females of reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with DARZALEX 
and for 3 months after the last dose. Additionally, refer to the lenalidomide, pomalidomide, or thalidomide 
labeling for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX in pediatric patients have not been established.
Geriatric Use
Of the 2,459 patients who received DARZALEX at the recommended dose, 38% were 65 to 74 years of age, 
and 15% were 75 years of age or older. No overall differences in effectiveness were observed between 
these patients and younger patients. The incidence of serious adverse reactions was higher in older 
than in younger patients [see Adverse Reactions]. Among patients with relapsed and refractory multiple 
myeloma (n=1,213), the serious adverse reactions that occurred more frequently in patients 65 years and 
older were pneumonia and sepsis. Within the DKd group in CANDOR, fatal adverse reactions occurred in 
14% of patients 65 years and older compared to 6% of patients less than 65 years. Among patients with 
newly diagnosed multiple myeloma who are ineligible for autologous stem cell transplant (n=710), the 
serious adverse reaction that occurred more frequently in patients 75 years and older was pneumonia.
REFERENCES
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PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Infusion-Related Reactions
Advise patients to seek immediate medical attention for any of the following signs and symptoms of 
infusion-related reactions: itchy, runny or blocked nose; fever, chills, nausea, vomiting, throat irritation, 
cough, headache, dizziness or lightheadedness, tachycardia, chest discomfort, wheezing, shortness of 
breath or difficulty breathing, itching, and blurred vision [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they notice signs of bruising or bleeding [see 
Warnings and Precautions].
Interference with Laboratory Tests
Advise patients to inform their healthcare providers, including personnel at blood transfusion centers 
that they are taking DARZALEX, in the event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX can affect the results of some tests used to determine complete response 
in some patients and additional tests may be needed to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have a hepatitis B infection 
and that DARZALEX could cause hepatitis B virus to become active again [see Adverse Reactions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of reproductive potential to 
inform their healthcare provider of a known or suspected pregnancy [see Warnings and Precautions, Use 
in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment with DARZALEX 
and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, pomalidomide, or thalidomide has the potential to cause fetal harm and 
has specific requirements regarding contraception, pregnancy testing, blood and sperm donation, and 
transmission in sperm. Lenalidomide, pomalidomide, and thalidomide are only available through a REMS 
program [see Use in Specific Populations].
Hereditary Fructose Intolerance (HFI)
DARZALEX contains sorbitol. Advise patients with HFI of the risks related to sorbitol [see Description (11) 
in Full Prescribing Information].
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DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection, for subcutaneous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX FASPRO is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are ineligible 

for autologous stem cell transplant and in patients with relapsed or refractory multiple myeloma who 
have received at least one prior therapy.

CONTRAINDICATIONS
DARZALEX FASPRO is contraindicated in patients with a history of severe hypersensitivity to daratumumab, 
hyaluronidase or any of the components of the formulation [see Warnings and Precautions and Adverse 
Reactions].
WARNINGS AND PRECAUTIONS
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe or life-threatening reactions, and local 
injection-site reactions can occur with DARZALEX FASPRO. Fatal reactions have been reported with 
daratumumab-containing products, including DARZALEX FASPRO [see Adverse Reactions].
Systemic Reactions
In a pooled safety population of 898 patients with multiple myeloma (N=705) or light chain (AL) amyloidosis 
(N=193) who received DARZALEX FASPRO as monotherapy or as part of a combination therapy, 9% of 
patients experienced a systemic administration-related reaction (Grade 2: 3.2%, Grade 3: 1%). Systemic 
administration-related reactions occurred in 8% of patients with the first injection, 0.3% with the second 
injection, and cumulatively 1% with subsequent injections. The median time to onset was 3.2 hours (range: 
4 minutes to 3.5 days). Of the 140 systemic administration-related reactions that occurred in 77 patients, 121 
(86%) occurred on the day of DARZALEX FASPRO administration. Delayed systemic administration-related 
reactions have occurred in 1% of the patients.
Severe reactions include hypoxia, dyspnea, hypertension, and tachycardia, and ocular adverse reactions, 
including choroidal effusion, acute myopia, and acute angle closure glaucoma. Other signs and symptoms 
of systemic administration-related reactions may include respiratory symptoms, such as bronchospasm, 
nasal congestion, cough, throat irritation, allergic rhinitis, and wheezing, as well as anaphylactic reaction, 
pyrexia, chest pain, pruritus, chills, vomiting, nausea, hypotension, and blurred vision.
Pre-medicate patients with histamine-1 receptor antagonist, acetaminophen and corticosteroids 
[see Dosage and Administration (2.5) in Full Prescribing Information]. Monitor patients for systemic 
administration-related reactions, especially following the first and second injections. For anaphylactic 
reaction or life-threatening (Grade 4) administration-related reactions, immediately and permanently 
discontinue DARZALEX FASPRO. Consider administering corticosteroids and other medications after the 
administration of DARZALEX FASPRO depending on dosing regimen and medical history to minimize the risk 
of delayed (defined as occurring the day after administration) systemic administration-related reactions 
[see Dosage and Administration (2.5) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior chamber angle due to 
ciliochoroidal effusions with potential for increased intraocular pressure or glaucoma, have occurred 
with daratumumab-containing products. If ocular symptoms occur, interrupt DARZALEX FASPRO and seek 
immediate ophthalmologic evaluation prior to restarting DARZALEX FASPRO.
Local Reactions
In this pooled safety population, injection-site reactions occurred in 8% of patients, including Grade 2 
reactions in 0.7%. The most frequent (>1%) injection-site reaction was injection site erythema. These local 
reactions occurred a median of 5 minutes (range: 0 minutes to 6.5 days) after starting administration of 
DARZALEX FASPRO. Monitor for local reactions and consider symptomatic management.
Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Serious or fatal cardiac adverse reactions occurred in patients with light chain (AL) amyloidosis who 
received DARZALEX FASPRO in combination with bortezomib, cyclophosphamide and dexamethasone [see 
Adverse Reactions]. Serious cardiac disorders occurred in 16% and fatal cardiac disorders occurred in 
10% of patients. Patients with NYHA Class IIIA or Mayo Stage IIIA disease may be at greater risk. Patients 
with NYHA Class IIIB or IV disease were not studied.
Monitor patients with cardiac involvement of light chain (AL) amyloidosis more frequently for cardiac 
adverse reactions and administer supportive care as appropriate.
Neutropenia
Daratumumab may increase neutropenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX FASPRO until recovery of neutrophils. In lower body weight patients receiving 
DARZALEX FASPRO, higher rates of Grade 3-4 neutropenia were observed.
Thrombocytopenia
Daratumumab may increase thrombocytopenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Consider withholding DARZALEX FASPRO until recovery of platelets.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX FASPRO can cause fetal harm when administered to a 
pregnant woman. DARZALEX FASPRO may cause depletion of fetal immune cells and decreased bone 
density. Advise pregnant women of the potential risk to a fetus. Advise females with reproductive potential 
to use effective contraception during treatment with DARZALEX FASPRO and for 3 months after the last 
dose [see Use in Specific Populations].
The combination of DARZALEX FASPRO with lenalidomide, thalidomide or pomalidomide is contraindicated 
in pregnant women, because lenalidomide, thalidomide or pomalidomide may cause birth defects and 
death of the unborn child. Refer to the lenalidomide, thalidomide or pomalidomide prescribing information 
on use during pregnancy.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive Indirect Antiglobulin Test 
(Indirect Coombs test). Daratumumab-mediated positive indirect antiglobulin test may persist for up to 
6 months after the last daratumumab administration. Daratumumab bound to RBCs masks detection of 
antibodies to minor antigens in the patient’s serum [see References (15)]. The determination of a patient’s 
ABO and Rh blood type are not impacted [see Drug Interactions].
Notify blood transfusion centers of this interference with serological testing and inform blood banks that 
a patient has received DARZALEX FASPRO. Type and screen patients prior to starting DARZALEX FASPRO 
[see Dosage and Administration (2.1) in Full Prescribing Information].
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected on both the serum protein 
electrophoresis (SPE) and immunofixation (IFE) assays used for the clinical monitoring of endogenous 
M-protein [see Drug Interactions]. This interference can impact the determination of complete response 
and of disease progression in some DARZALEX FASPRO-treated patients with IgG kappa myeloma protein.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Hypersensitivity and Other Administration Reactions [see Warnings and Precautions].
• Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis [see Warnings and Precautions].
• Neutropenia [see Warnings and Precautions].
• Thrombocytopenia [see Warnings and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice.

Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone was evaluated in a single-
arm cohort of PLEIADES [see Clinical Studies (14.2) in Full Prescribing Information]. Patients received 
DARZALEX FASPRO 1,800 mg/30,000 units administered subcutaneously once weekly from weeks 1  
to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks starting with week 25 until disease 
progression or unacceptable toxicity (N=65) in combination with lenalidomide and dexamethasone. Among 
these patients, 92% were exposed for 6 months or longer and 20% were exposed for greater than one year.
Serious adverse reactions occurred in 48% of patients who received DARZALEX FASPRO. Serious adverse 
reactions in >5% of patients included pneumonia, influenza and diarrhea. Fatal adverse reactions occurred 
in 3.1% of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction occurred in 11% of  
patients who received DARZALEX FASPRO. Adverse reactions resulting in permanent discontinuation of 
DARZALEX FASPRO in more than 1 patient were pneumonia and anemia.
Dosage interruptions due to an adverse reaction occurred in 63% of patients who received DARZALEX FASPRO. 
Adverse reactions requiring dosage interruptions in >5% of patients included neutropenia, pneumonia, upper 
respiratory tract infection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (≥20%) were fatigue, diarrhea, upper respiratory tract infection, 
muscle spasms, constipation, pyrexia, pneumonia, and dyspnea.
Table 1 summarizes the adverse reactions in patients who received DARZALEX FASPRO in PLEIADES.

Table 1:  Adverse Reactions (≥10%) in Patients Who Received DARZALEX FASPRO with Lenalidomide and 
Dexamethasone (DARZALEX FASPRO-Rd) in PLEIADES

Adverse Reaction

DARZALEX FASPRO 
with Lenalidomide and Dexamethasone

(N=65)
All Grades 

(%)
Grades ≥3 

(%)
General disorders and administration site conditions

Fatiguea 52 5#

Pyrexia 23 2#

Edema peripheral 18 3#

Gastrointestinal disorders
Diarrhea 45 5#

Constipation 26 2#

Nausea 12 0
Vomiting 11 0

Infections
Upper respiratory tract infectionb 43 3#

Pneumoniac 23 17
Bronchitisd 14 2#

Urinary tract infection 11 0
Musculoskeletal and connective tissue disorders

Muscle spasms 31 2#

Back pain 14 0
Respiratory, thoracic and mediastinal disorders

Dyspneae 22 3
Coughf 14 0

Nervous system disorders
Peripheral sensory neuropathy 17 2#

Psychiatric disorders
Insomnia 17 5#

Metabolism and nutrition disorders
Hyperglycemia 12 9#

Hypocalcemia 11 0
a  Fatigue includes asthenia, and fatigue.
b  Upper respiratory tract infection includes nasopharyngitis, pharyngitis, respiratory tract infection viral, 

rhinitis, sinusitis, upper respiratory tract infection, and upper respiratory tract infection bacterial.
c  Pneumonia includes lower respiratory tract infection, lung infection, and pneumonia.
d  Bronchitis includes bronchitis, and bronchitis viral.
e  Dyspnea includes dyspnea, and dyspnea exertional.
f  Cough includes cough, and productive cough.
#  Only grade 3 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received DARZALEX FASPRO with 
lenalidomide and dexamethasone included:
• Musculoskeletal and connective tissue disorders: arthralgia, musculoskeletal chest pain
• Nervous system disorders: dizziness, headache, paresthesia
• Skin and subcutaneous tissue disorders: rash, pruritus
• Gastrointestinal disorders: abdominal pain
• Infections: influenza, sepsis, herpes zoster
• Metabolism and nutrition disorders: decreased appetite
• Cardiac disorders: atrial fibrillation
• General disorders and administration site conditions: chills, infusion reaction, injection site reaction
• Vascular disorders: hypotension, hypertension

Table 2 summarizes the laboratory abnormalities in patients who received DARZALEX FASPRO in PLEIADES.

Table 2:  Select Hematology Laboratory Abnormalities Worsening from Baseline in Patients  
Who Received DARZALEX FASPRO with Lenalidomide and Dexamethasone  
(DARZALEX FASPRO-Rd) in PLEIADES

Laboratory Abnormality

DARZALEX FASPRO  
with Lenalidomide and Dexamethasonea

All Grades 
(%) 

Grades 3-4 
(%)

Decreased leukocytes 94 34
Decreased lymphocytes 82 58
Decreased platelets 86 9
Decreased neutrophils 89 52
Decreased hemoglobin 45 8

a  Denominator is based on the safety population treated with DARZALEX FASPRO-Rd (N=65).
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DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection, for subcutaneous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX FASPRO is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are ineligible 

for autologous stem cell transplant and in patients with relapsed or refractory multiple myeloma who 
have received at least one prior therapy.

CONTRAINDICATIONS
DARZALEX FASPRO is contraindicated in patients with a history of severe hypersensitivity to daratumumab, 
hyaluronidase or any of the components of the formulation [see Warnings and Precautions and Adverse 
Reactions].
WARNINGS AND PRECAUTIONS
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe or life-threatening reactions, and local 
injection-site reactions can occur with DARZALEX FASPRO. Fatal reactions have been reported with 
daratumumab-containing products, including DARZALEX FASPRO [see Adverse Reactions].
Systemic Reactions
In a pooled safety population of 898 patients with multiple myeloma (N=705) or light chain (AL) amyloidosis 
(N=193) who received DARZALEX FASPRO as monotherapy or as part of a combination therapy, 9% of 
patients experienced a systemic administration-related reaction (Grade 2: 3.2%, Grade 3: 1%). Systemic 
administration-related reactions occurred in 8% of patients with the first injection, 0.3% with the second 
injection, and cumulatively 1% with subsequent injections. The median time to onset was 3.2 hours (range: 
4 minutes to 3.5 days). Of the 140 systemic administration-related reactions that occurred in 77 patients, 121 
(86%) occurred on the day of DARZALEX FASPRO administration. Delayed systemic administration-related 
reactions have occurred in 1% of the patients.
Severe reactions include hypoxia, dyspnea, hypertension, and tachycardia, and ocular adverse reactions, 
including choroidal effusion, acute myopia, and acute angle closure glaucoma. Other signs and symptoms 
of systemic administration-related reactions may include respiratory symptoms, such as bronchospasm, 
nasal congestion, cough, throat irritation, allergic rhinitis, and wheezing, as well as anaphylactic reaction, 
pyrexia, chest pain, pruritus, chills, vomiting, nausea, hypotension, and blurred vision.
Pre-medicate patients with histamine-1 receptor antagonist, acetaminophen and corticosteroids 
[see Dosage and Administration (2.5) in Full Prescribing Information]. Monitor patients for systemic 
administration-related reactions, especially following the first and second injections. For anaphylactic 
reaction or life-threatening (Grade 4) administration-related reactions, immediately and permanently 
discontinue DARZALEX FASPRO. Consider administering corticosteroids and other medications after the 
administration of DARZALEX FASPRO depending on dosing regimen and medical history to minimize the risk 
of delayed (defined as occurring the day after administration) systemic administration-related reactions 
[see Dosage and Administration (2.5) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior chamber angle due to 
ciliochoroidal effusions with potential for increased intraocular pressure or glaucoma, have occurred 
with daratumumab-containing products. If ocular symptoms occur, interrupt DARZALEX FASPRO and seek 
immediate ophthalmologic evaluation prior to restarting DARZALEX FASPRO.
Local Reactions
In this pooled safety population, injection-site reactions occurred in 8% of patients, including Grade 2 
reactions in 0.7%. The most frequent (>1%) injection-site reaction was injection site erythema. These local 
reactions occurred a median of 5 minutes (range: 0 minutes to 6.5 days) after starting administration of 
DARZALEX FASPRO. Monitor for local reactions and consider symptomatic management.
Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Serious or fatal cardiac adverse reactions occurred in patients with light chain (AL) amyloidosis who 
received DARZALEX FASPRO in combination with bortezomib, cyclophosphamide and dexamethasone [see 
Adverse Reactions]. Serious cardiac disorders occurred in 16% and fatal cardiac disorders occurred in 
10% of patients. Patients with NYHA Class IIIA or Mayo Stage IIIA disease may be at greater risk. Patients 
with NYHA Class IIIB or IV disease were not studied.
Monitor patients with cardiac involvement of light chain (AL) amyloidosis more frequently for cardiac 
adverse reactions and administer supportive care as appropriate.
Neutropenia
Daratumumab may increase neutropenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX FASPRO until recovery of neutrophils. In lower body weight patients receiving 
DARZALEX FASPRO, higher rates of Grade 3-4 neutropenia were observed.
Thrombocytopenia
Daratumumab may increase thrombocytopenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Consider withholding DARZALEX FASPRO until recovery of platelets.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX FASPRO can cause fetal harm when administered to a 
pregnant woman. DARZALEX FASPRO may cause depletion of fetal immune cells and decreased bone 
density. Advise pregnant women of the potential risk to a fetus. Advise females with reproductive potential 
to use effective contraception during treatment with DARZALEX FASPRO and for 3 months after the last 
dose [see Use in Specific Populations].
The combination of DARZALEX FASPRO with lenalidomide, thalidomide or pomalidomide is contraindicated 
in pregnant women, because lenalidomide, thalidomide or pomalidomide may cause birth defects and 
death of the unborn child. Refer to the lenalidomide, thalidomide or pomalidomide prescribing information 
on use during pregnancy.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive Indirect Antiglobulin Test 
(Indirect Coombs test). Daratumumab-mediated positive indirect antiglobulin test may persist for up to 
6 months after the last daratumumab administration. Daratumumab bound to RBCs masks detection of 
antibodies to minor antigens in the patient’s serum [see References (15)]. The determination of a patient’s 
ABO and Rh blood type are not impacted [see Drug Interactions].
Notify blood transfusion centers of this interference with serological testing and inform blood banks that 
a patient has received DARZALEX FASPRO. Type and screen patients prior to starting DARZALEX FASPRO 
[see Dosage and Administration (2.1) in Full Prescribing Information].
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected on both the serum protein 
electrophoresis (SPE) and immunofixation (IFE) assays used for the clinical monitoring of endogenous 
M-protein [see Drug Interactions]. This interference can impact the determination of complete response 
and of disease progression in some DARZALEX FASPRO-treated patients with IgG kappa myeloma protein.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Hypersensitivity and Other Administration Reactions [see Warnings and Precautions].
• Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis [see Warnings and Precautions].
• Neutropenia [see Warnings and Precautions].
• Thrombocytopenia [see Warnings and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice.

Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone was evaluated in a single-
arm cohort of PLEIADES [see Clinical Studies (14.2) in Full Prescribing Information]. Patients received 
DARZALEX FASPRO 1,800 mg/30,000 units administered subcutaneously once weekly from weeks 1  
to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks starting with week 25 until disease 
progression or unacceptable toxicity (N=65) in combination with lenalidomide and dexamethasone. Among 
these patients, 92% were exposed for 6 months or longer and 20% were exposed for greater than one year.
Serious adverse reactions occurred in 48% of patients who received DARZALEX FASPRO. Serious adverse 
reactions in >5% of patients included pneumonia, influenza and diarrhea. Fatal adverse reactions occurred 
in 3.1% of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction occurred in 11% of  
patients who received DARZALEX FASPRO. Adverse reactions resulting in permanent discontinuation of 
DARZALEX FASPRO in more than 1 patient were pneumonia and anemia.
Dosage interruptions due to an adverse reaction occurred in 63% of patients who received DARZALEX FASPRO. 
Adverse reactions requiring dosage interruptions in >5% of patients included neutropenia, pneumonia, upper 
respiratory tract infection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (≥20%) were fatigue, diarrhea, upper respiratory tract infection, 
muscle spasms, constipation, pyrexia, pneumonia, and dyspnea.
Table 1 summarizes the adverse reactions in patients who received DARZALEX FASPRO in PLEIADES.

Table 1:  Adverse Reactions (≥10%) in Patients Who Received DARZALEX FASPRO with Lenalidomide and 
Dexamethasone (DARZALEX FASPRO-Rd) in PLEIADES

Adverse Reaction

DARZALEX FASPRO 
with Lenalidomide and Dexamethasone

(N=65)
All Grades 

(%)
Grades ≥3 

(%)
General disorders and administration site conditions

Fatiguea 52 5#

Pyrexia 23 2#

Edema peripheral 18 3#

Gastrointestinal disorders
Diarrhea 45 5#

Constipation 26 2#

Nausea 12 0
Vomiting 11 0

Infections
Upper respiratory tract infectionb 43 3#

Pneumoniac 23 17
Bronchitisd 14 2#

Urinary tract infection 11 0
Musculoskeletal and connective tissue disorders

Muscle spasms 31 2#

Back pain 14 0
Respiratory, thoracic and mediastinal disorders

Dyspneae 22 3
Coughf 14 0

Nervous system disorders
Peripheral sensory neuropathy 17 2#

Psychiatric disorders
Insomnia 17 5#

Metabolism and nutrition disorders
Hyperglycemia 12 9#

Hypocalcemia 11 0
a  Fatigue includes asthenia, and fatigue.
b  Upper respiratory tract infection includes nasopharyngitis, pharyngitis, respiratory tract infection viral, 

rhinitis, sinusitis, upper respiratory tract infection, and upper respiratory tract infection bacterial.
c  Pneumonia includes lower respiratory tract infection, lung infection, and pneumonia.
d  Bronchitis includes bronchitis, and bronchitis viral.
e  Dyspnea includes dyspnea, and dyspnea exertional.
f  Cough includes cough, and productive cough.
#  Only grade 3 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received DARZALEX FASPRO with 
lenalidomide and dexamethasone included:
• Musculoskeletal and connective tissue disorders: arthralgia, musculoskeletal chest pain
• Nervous system disorders: dizziness, headache, paresthesia
• Skin and subcutaneous tissue disorders: rash, pruritus
• Gastrointestinal disorders: abdominal pain
• Infections: influenza, sepsis, herpes zoster
• Metabolism and nutrition disorders: decreased appetite
• Cardiac disorders: atrial fibrillation
• General disorders and administration site conditions: chills, infusion reaction, injection site reaction
• Vascular disorders: hypotension, hypertension

Table 2 summarizes the laboratory abnormalities in patients who received DARZALEX FASPRO in PLEIADES.

Table 2:  Select Hematology Laboratory Abnormalities Worsening from Baseline in Patients  
Who Received DARZALEX FASPRO with Lenalidomide and Dexamethasone  
(DARZALEX FASPRO-Rd) in PLEIADES

Laboratory Abnormality

DARZALEX FASPRO  
with Lenalidomide and Dexamethasonea

All Grades 
(%) 

Grades 3-4 
(%)

Decreased leukocytes 94 34
Decreased lymphocytes 82 58
Decreased platelets 86 9
Decreased neutrophils 89 52
Decreased hemoglobin 45 8

a  Denominator is based on the safety population treated with DARZALEX FASPRO-Rd (N=65).
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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 assay. Additionally, the observed 
incidence of antibody (including neutralizing antibody) positivity in an assay may be influenced by 
several factors including assay methodology, sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison of the incidence of antibodies in 
the studies described below with the incidence of antibodies in other studies or to other daratumumab 
products or other hyaluronidase products may be misleading.
In patients with multiple myeloma and light chain (AL) amyloidosis who received DARZALEX FASPRO 
as monotherapy or as part of a combination therapy, less than 1% of 819 patients developed treatment-
emergent anti-daratumumab antibodies.
In patients with multiple myeloma and light chain (AL) amyloidosis who received DARZALEX FASPRO as 
monotherapy or as part of a combination therapy, 7% of 812 patients developed treatment-emergent anti-
rHuPH20 antibodies. The anti-rHuPH20 antibodies did not appear to affect daratumumab exposure. None 
of the patients who tested positive for anti-rHuPH20 antibodies tested positive for neutralizing antibodies.
Postmarketing Experience
The following adverse reactions have been identified with post-approval use of daratumumab. Because 
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure.
Immune System: Anaphylactic reaction, Systemic administration reactions (including death)
Gastrointestinal: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, including antibody screening 
and cross matching. Daratumumab interference mitigation methods include treating reagent RBCs with 
dithiothreitol (DTT) to disrupt daratumumab binding [see References] or genotyping. Since the Kell blood 
group system is also sensitive to DTT treatment, supply K-negative units after ruling out or identifying 
alloantibodies usingDTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched ABO/RhD-compatible RBCs per 
local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) and immunofixation (IFE) assays 
used for monitoring disease monoclonal immunoglobulins (M protein). False positive SPE and IFE assay 
results may occur for patients with IgG kappa myeloma protein impacting initial assessment of complete 
responses by International Myeloma Working Group (IMWG) criteria. In DARZALEX FASPRO-treated 
patients with persistent very good partial response, where daratumumab interference is suspected, 
consider using a FDA-approved daratumumab-specific IFE assay to distinguish daratumumab from any 
remaining endogenous M protein in the patient’s serum, to facilitate determination of a complete response.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX FASPRO can cause fetal harm when administered to a pregnant woman. The assessment of 
associated risks with daratumumab products is based on the mechanism of action and data from target 
antigen CD38 knockout animal models (see Data). There are no available data on the use of DARZALEX 
FASPRO in pregnant women to evaluate drug-associated risk of major birth defects, miscarriage or adverse 
maternal or fetal outcomes. Animal reproduction studies have not been conducted.
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.
The combination of DARZALEX FASPRO and lenalidomide, thalidomide or pomalidomide is contraindicated 
in pregnant women, because lenalidomide, thalidomide and pomalidomide may cause birth defects and 
death of the unborn child. Lenalidomide, thalidomide and pomalidomide are only available through a REMS 
program. Refer to the lenalidomide, thalidomide or pomalidomide prescribing information on use during 
pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the placenta. Based on its 
mechanism of action, DARZALEX FASPRO may cause depletion of fetal CD38 positive immune cells 
and decreased bone density. Defer administering live vaccines to neonates and infants exposed to 
daratumumab in utero until a hematology evaluation is completed.
Data
Animal Data
DARZALEX FASPRO for subcutaneous injection contains daratumumab and hyaluronidase. Mice that were 
genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced bone density at 
birth that recovered by 5 months of age. Data from studies using CD38 knockout animal models also suggest 
the involvement of CD38 in the regulation of humoral immune responses (mice), feto-maternal immune 
tolerance (mice), and early embryonic development (frogs).
No systemic exposure of hyaluronidase was detected in monkeys given 22,000 U/kg subcutaneously  
(12 times higher than the human dose) and there were no effects on embryo-fetal development in pregnant 
mice given 330,000 U/kg hyaluronidase subcutaneously daily during organogenesis, which is 45 times 
higher than the human dose.
There were no effects on pre- and post-natal development through sexual maturity in offspring of mice 
treated daily from implantation through lactation with 990,000 U/kg hyaluronidase subcutaneously, which 
is 134 times higher than the human doses.
Lactation
Risk Summary
There is no data on the presence of daratumumab and hyaluronidase in human milk, the effects on the 
breastfed child, or the effects on milk production. Maternal immunoglobulin G is known to be present in 
human milk. Published data suggest that antibodies in breast milk do not enter the neonatal and infant 
circulations in substantial amounts. Because of the potential for serious adverse reactions in the breastfed 
child when DARZALEX FASPRO is administered with lenalidomide, thalidomide or pomalidomide, advise 
women not to breastfeed during treatment with DARZALEX FASPRO. Refer to lenalidomide, thalidomide 
or pomalidomide prescribing information for additional information.
Data
Animal Data
No systemic exposure of hyaluronidase was detected in monkeys given 22,000 U/kg subcutaneously  
(12 times higher than the human dose) and there were no effects on post-natal development through sexual 
maturity in offspring of mice treated daily during lactation with 990,000 U/kg hyaluronidase subcutaneously, 
which is 134 times higher than the human doses.
Females and Males of Reproductive Potential
DARZALEX FASPRO can cause fetal harm when administered to a pregnant woman [see Use in Specific 
Populations].

Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or pomalidomide, refer to the 
lenalidomide, thalidomide or pomalidomide labeling for pregnancy testing requirements prior to initiating 
treatment in females of reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with  
DARZALEX FASPRO and for 3 months after the last dose. Additionally, refer to the lenalidomide, thalidomide 
or pomalidomide labeling for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for relapsed and refractory multiple 
myeloma, 37% were 65 to <75 years of age, and 19% were 75 years of age or older. No overall differences in 
effectiveness of DARZALEX FASPRO have been observed between patients ≥65 years of age and younger 
patients. Adverse reactions that occurred at a higher frequency (≥5% difference) in patients ≥65 years of 
age included upper respiratory tract infection, urinary tract infection, dizziness, cough, dyspnea, diarrhea, 
nausea, fatigue, and peripheral edema. Serious adverse reactions that occurred at a higher frequency 
(≥2% difference) in patients ≥65 years of age included pneumonia.
Of the 214 patients who received DARZALEX FASPRO as combination therapy with pomalidomide 
and dexamethasone or DARZALEX FASPRO as combination therapy with lenalidomide and low-dose 
dexamethasone for relapsed and refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% 
were 75 years of age or older. No overall differences in effectiveness were observed between patients  
≥65 years (n=131) and <65 years (n=85). Adverse reactions occurring at a higher frequency (≥5% difference) 
in patients ≥65 years of age included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea, 
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse reactions occurring at a 
higher frequency (≥2% difference) in patients ≥65 years of age included neutropenia, thrombocytopenia, 
diarrhea, anemia, COVID-19, ischemic colitis, deep vein thrombosis, general physical health deterioration, 
pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination therapy for light chain (AL) 
amyloidosis, 35% were 65 to <75 years of age, and 10% were 75 years of age or older. Clinical studies of 
DARZALEX FASPRO as part of a combination therapy for patients with light chain (AL) amyloidosis did not 
include sufficient numbers of patients aged 65 and older to determine whether effectiveness differs from 
that of younger patients. Adverse reactions that occurred at a higher frequency in patients ≥65 years of 
age were peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab were observed in geriatric 
patients compared to younger adult patients [see Clinical Pharmacology (12.3) in Full Prescribing 
Information].
REFERENCES
1. Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the daratumumab interference with blood 

compatibility testing, Transfusion, 55:1545-1554 (accessible at http://onlinelibrary.wiley.com/doi/10.1111/
trf.13069/epdf).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Hypersensitivity and Other Administration Reactions
Advise patients to seek immediate medical attention for any of the following signs and symptoms of systemic 
administration-related reactions: itchy, runny or blocked nose; chills, nausea, throat irritation, cough, 
headache, shortness of breath or difficulty breathing, and blurred vision [see Warnings and Precautions].

Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Advise patients to immediately contact their healthcare provider if they have signs or symptoms of cardiac 
adverse reactions [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they have bruising or bleeding [see Warnings and 
Precautions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of reproductive potential to 
inform their healthcare provider of a known or suspected pregnancy [see Warnings and Precautions, Use 
in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment with DARZALEX 
FASPRO and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, thalidomide and pomalidomide have the potential to cause fetal harm 
and have specific requirements regarding contraception, pregnancy testing, blood and sperm donation, 
and transmission in sperm. Lenalidomide, thalidomide and pomalidomide are only available through a REMS 
program [see Use in Specific Populations].
Interference with Laboratory Tests
Advise patients to inform their healthcare provider, including personnel at blood transfusion centers, that 
they are taking DARZALEX FASPRO, in the event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX FASPRO can affect the results of some tests used to determine complete 
response in some patients and additional tests may be needed to evaluate response [see Warnings and 
Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have a hepatitis B infection 
and that DARZALEX FASPRO could cause hepatitis B virus to become active again [see Adverse Reactions].
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Two Ways Health Systems Are Moving Toward 
Greater Oncology Stewardship
by ALLISON INSERRO and ONCLIVE® STAFF

MOST HEALTH CARE PROFESSIONALS  
are familiar with the concept of antibiotic stew-
ardship, but the idea of oncology stewardship is 
relatively new. The trend is being driven by 
the increasing complexity and rising costs of 
oncology care and resulting patient financial 
toxicity, according to Donald C. Moore, PharmD, 
BCPS, BCOP, DPLA, FCCP. Moore discussed the 
concept at a session during the American Society 
of Health-System Pharmacists 2022 Midyear 
Clinical Meeting and Exposition.1

The session, titled “Not Just for Antimicrobials: 
Integrating Oncology Stewardship Into Practice,” 
focused on 2 ways that health care systems are 
practicing oncology stewardship in their phar-
macy services. The methods—dose rounding and 
dose banding—seem to be gaining ground by 
more systems, albeit to varying degrees.

Moore, clinical oncology pharmacy manager 
at Atrium Health Levine Cancer Institute in 
Charlotte, North Carolina, was joined during 
the session by Kate D. Taucher, PharmD, MHA, 
BCOP, FASHP, FAPO, system manager of oncol-
ogy and infusion pharmacy services at UCHealth 
in Aurora, Colorado; and Jason Bergsbaken, 
PharmD, MBA, BCOP, pharmacy coordinator 
of regional oncology services at UW Health in 
Madison, Wisconsin.

There are several reasons why the concept 
is becoming more prevalent, Moore said. One 
reason is the ever-rising cost of oncology drugs. 
Last month, Reuters reported that the annual 
price of a newly launched cancer drug in the 
United States averaged $283,000 in 2021, 
which is up 53% from 2017.2 In 2019, out-of-
pocket cancer care costs paid by patients in the 
United States amounted to approximately $16.2 
billion, Moore said.

Financial toxicity is not only a burden on 
a patient’s financial well-being, but it is also 
linked with worse clinical outcomes, includ-
ing a more advanced stage of presentation, 
which carries increased costs of care, increased 
morbidity, and higher mortality.

DEVELOPING ONCOLOGY STEWARDSHIP
In 2018, investigators described the results of a 
program aimed at implementing a stewardship 
program for oncology care.3 The program lasted 
for 1 year at the Mount Sinai Hospital in New 
York, New York, where a hematologist/oncolo-
gist was tasked with addressing all requests for 
medication, whether nonformulary, off-label use, 
or supportive care use.3

Addressing financial toxicities and perceptions 
of the value-benefit ratio of available anticancer 
regimens was a key component of the research, 
investigators wrote. At the time of the study, 
data demonstrated that the cost of antineoplas-
tic agents rose from approximately $4500 to over 
$10,000 per month between 2003 and 2013.4 

In a report from CMS, the national health 
expenditure data showed growth of 2.7% to $4.3 
trillion in 2021, accounting for approximately 
18.3% of gross domestic product, with out-of-
pocket spending growing 10.4% to $433.2 billion 
in 2021.5 Further, prescription drug spending 
increased 7.8% to $378.0 billion in 2021, which 
was faster than the 3.7% growth in 2020. With 
this growth in mind, optimizing a system to 
determine value-based care decisions and mini-
mize waste in practice were primary focuses of 
the program.3,4

The oversight was implemented, and data were 
reported for 67 requests for nonformulary or 
off-label antineoplastic agents. Sixty-five of the 
requests were made in the inpatient setting, and 
the most common requests were for agents not 
approved by the FDA, combination regimens, and 
adding novel agents to approved regimens.3

One recurring example that stood out was the 
request of bendamustine for patients with multi-
ple myeloma that was refractory to multiple lines 
of prior treatment. “Another important point this 
example raised is that the value of certain agents 
or regimens will invariably change over time 
as more is learned about each drug and as new 
and improved drugs come out,” investigators 

wrote. “Since we began this project, bendamus-
tine has been all but replaced by daratumumab 
[Darzalex] for use in relapsed [or] refractory 
multiple myeloma. [This] fact highlights the 
need for regular meetings, perhaps on a yearly 
basis, to formally evaluate and update the formu-
lary based on new research.”

The study investigators concluded that the 
initiation of an oncology stewardship program 
would support value-based care in practice to 
facilitate the changing oncology landscape.

WHY ONCOLOGY STEWARDSHIP IS 
GAINING GROUND
Moore said there are several reasons as to why 
the idea of stewardship, which started with anti-
biotics and is now expanding to other clinical 
areas, is important to oncology.1 “First and fore-
most, we want to be able to improve the quality 
of care. Improving patient access to care is also 
incredibly important,” he said.

Improving patient safety and minimizing cost 
are 2 other factors driving stewardship activi-
ties, which Moore said are likely already being 
practiced by many institutions, even if they are 
not categorizing them under the stewardship 
label. Those activities may include optimiza-
tion of 340B program opportunities; formulary 
management, restriction, and standardiza-
tion; using biosimilars or generic/therapeutic 
equivalents; minimizing the administration 
of high-cost medications in inpatient settings; 
and dose rounding or banding to the near-
est vial size.1 ©
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Most of the discussion about dose rounding, 
which is only applicable for therapies supplied in 
preservative-free, single-use vials, is supported 
by a positive position statement from the 
Hematology/Oncology Pharmacy Association and 
is backed by the National Comprehensive Cancer 
Network, he said.

The first recommendation is that biologics can 
be dose rounded to the nearest vial size within 
10% of the prescribed dose. The second recom-
mendation is that for biologics with a cytotoxic 
constituent or antibody-drug conjugate, the dose 
rounding is applied to the cytotoxic agent.

“Dose rounding is exactly what it sounds like,” 
Moore said. “It is rounding the dose to the near-
est vial size when the difference is less than 
an established percentage, which can be very 
important. This can help to minimize waste, 
ensure accuracy during drug preparation, and 
reduce health care expenditures.”

The rationale for dose rounding stems from 
looking at the experience of how biologics, which 
have a wide therapeutic range without raising 
safety concerns, performed in clinical trials, 
he said. Depending on the size of the institu-
tion, hundreds of thousands of dollars could be 
saved, Moore said.

Cytotoxic chemotherapy drugs, which have a 
narrow therapeutic range, can be rounded by 
10% of the dose, Moore said, citing the ratio-
nale from the National Cancer Institute (NCI). “If 
it’s good enough for the NCI, it’s probably good 
enough for me, as well,” he said.

However, this is not appropriate for every 
patient, he noted. Their clinical factors may 
not allow for it, they may need dose reductions 
due to toxicity, they may be in a clinical trial, 
or the dosage may have been pharmacokineti-
cally determined.

Moore asked his panelists how these issues 
are handled at their institutions. Taucher 
said UCHealth elected not to change cytotoxic 
therapies. Additionally, for monoclonal anti-
bodies, the institution started a pilot program 
by phasing in 28 drugs, but not all at once. 
Two drugs were added each month once the 
program began. “We do not do it across the 
board,” she said.

UW Health adjusts 10% for biologics and 5% for 
cytotoxics across the board, and it selects thera-
pies based on the cost and vial size, Bergsbaken 
said. The institution is also very supportive of 
dose banding, both from a safety standpoint 
of removing human error and for pharmacist 
workflow. At Levine, Moore said there are 10% 
adjustments across both types of therapies, 
but the institute doesn’t band, although it is 
hoping to soon. ■

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

For more Medical Economics® news, visit 
bit.ly/3uoVKP4

Employers Focusing on Health Care Costs, 
Inequities in 2023

by TODD SHRYOCK

EMPLOYERS WILL HAVE A greater focus on 
affordability in 2023, according to a Business 
Group on Health survey looking at trends to watch 
for next year. There are 7 trends to watch, accord-
ing to the Business Group on Health.

Affordability
In 2023, employers will face above-average 

increases in health care costs, driven in part by 
pent-up demand for medical services. According 
to the Business Group’s 2023 Large Employers’ 
Health Care Strategy and Plan Design Survey, 43% 
of employers have already witnessed an increase 
in medical services due to care delayed during the 
COVID-19 pandemic, and another 39% anticipate 
seeing the same in the future.

To address affordability, these cost pressures are 
not being passed on to employees via increases in 
premiums and out-of-pocket costs.

Well-being offerings
Businesses will continue to invest in health 

and well-being offerings as part of their long-
term strategy. However, challenging situations are 
impacting affordability, likely leading to a repri-
oritization of initiatives, new partnerships, and 
collaborations with employees to ensure relevant 
and high-quality offerings.

Employers increasingly recognize the positive 
impact of health and well-being on their over-
all workforce strategy, with 65% viewing it as 
having an integral role, which is up from 27% 
just 5 years ago.

Health inequities
Long focused on addressing the needs of 

marginalized and under-resourced populations 
within their workforces, employers will continue 
to focus on social determinants of health through 
their health and well-being programs, with an 
emphasis on health care access, finances and 
income, and childcare.

Further, employers will continue to address 
health inequity by expanding coverage and benefits 
for neurodiverse populations and transgender indi-
viduals in their workforces. There is also increased 

recognition for making disability inclusion a key 
part of diversity, equity, and inclusion initiatives.

Support programs
Mental health, a top priority for employ-

ers and employees, is viewed as inextricably 
linked to other dimensions of well-being, includ-
ing physical, financial, and social health, as well 
as job satisfaction.

Recognizing increasing financial pressures, 
94% of employers have a financial component as 
part of their overall well-being strategy. Although 
retirement savings is still a major part of financial 
well-being, many employers now offer tools and 
resources to support challenges, such as saving 
for emergencies, paying down debt, creating a 
household budget, gaining early access to earned 
wages, and paying for college.

Value-based care
As a result of factors such as rising health 

care costs, disappointing patient experiences, 
and subpar outcomes, employers and others are 
eager to a move toward value-based payment 
models, which tie provider reimbursements to 
improved patient experience, cost mitigation, and 
better outcomes.

Virtual health
Prior to the COVID-19 pandemic, virtual 

health, which includes telehealth for primary 
and acute care, teletherapy, chronic condition 
management, navigation services, and others, 
gained momentum as an alternative to in-person 
care. However, virtual health is now increasingly 
viewed as complementary to in-person care.

Policy and regulation
The Business Group on Health also antici-

pates that large employers will seek opportunities 
to partner with policy makers on such issues 
to improve access and affordability for mental 
health, women’s health, pharmaceuticals, and 
other medical needs, as well as transform deliv-
ery through transparency and payment model 
reform. ■
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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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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

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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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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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. 
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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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Leone Lays Out Research Needs and Treatment 
Approaches in Male Breast Cancer

by ONCLIVE® STAFF 

BREAST CANCER IN MEN represents approx-
imately 1% of all breast cancer diagnoses with 
approximately 2700 new cases per year in the 
United States.1

Unique risk factors have been indentified 
for this disease state, according to Jose Pablo 
Leone, MD. “Hereditary predisposition, particu-
larly mutations in BRCA1 or BRCA2, with BRCA2 
being one of the most common ones in men,” 
Leone said. “Other risk factors include smoking, 
excessive alcohol intake, inactivity, or obesity. 
One risk factor that is important in men is 
Klinefelter syndrome.”

In an interview with OncLive On Air®, Leone, 
director of the program for breast cancer and 
men and a senior physician at Dana-Farber 
Cancer Institute, as well as an assistant profes-
sor of medicine at Harvard Medical School in 
Boston, Massachusetts, discussed the 
distinguishing features of male breast 
cancer, explained the benefits and 
limitations of current treatments, and 
emphasized the importance of rais-
ing awareness about this breast cancer 
subset to propel further research. 

Q What features of male breast 
cancer distinguish it from 

female breast cancer?
There are a number of unique features of breast 
cancer in men compared with women. For exam-
ple, breast cancer is more commonly diagnosed 
at an older age in men compared with women. 
The median age of diagnosis is approximately  

66 years compared with 59 or 60 years for 
women. [Additionally,] approximately 65% of 
breast cancers are estrogen receptor [ER] posi-
tive in women [unlike men]. The representation 
of the other subtypes particularly triple nega-

tive and ER-negative disease [are more 
prevalent in women]. Those 2 subtypes 
are particularly rare in men. 

Because there are no [standard] 
screening programs men tend to 
be diagnosed with higher stage as 
compared with women. In terms of 
treatment, there are unique consid-
erations, particularly with regards 
to hormonal therapy and the use of 
tamoxifen. Additional options that 

we have for women also include aromatase 
inhibitors in postmenopausal women. [We 
have to determine] optimal options for men.
Those are the main things that differentiate 
the 2 [diseases]. 

Q Please expand on how the  
treatments for male breast cancer 

compare with those for female breast 
cancer and how certain treatments 
similarities might indicate the need for 
further specified research.
With the treatment of breast cancer in men, one 
of the challenges is that we have a lot less data 
than we do for women. There are, for example, 
no prospective randomized clinical trials on 
the local regional management of breast cancer 
for men meaning we don’t have any [clinically 
meaningful] data for this population. 

[Data from] prospective randomized trials 
have demonstrated the role of breast conserva-
tion in men [as well as] the benefits of radiation 
in specific scenarios, such as after lumpectomy 
if a patient [receives a diagnosis] of node-pos-
itive breast cancer. So many of the [standard] 

recommendations are extrapolated from women, 
what do we know from women and the random-
ized trials that were done in women. With that 
there are also observational data supporting the 
use of those same recommendations in men, but 
even [those] data have limitations and weak-
nesses. So clearly, more research is needed to 
understand the best treatment options for [stan-
dard] treatment of breast cancer in men. 

In terms of systemic therapies, tamoxifen is 
the main adjuvant endocrine therapy option 
for breast cancer in men. This is an area where 
we also need more research to understand 
what is the best endocrine therapy option for 
male breast cancer.

It may be that tamoxifen is the best to 
look into that option. But over the years we 
have learned that aromatase inhibitors have 
improved outcomes in postmenopausal women 
with breast cancer. And one wonders whether 
those may work equally well or even better 
than tamoxifen. 

Another consideration is that, in premeno-
pausal women, we know that the use of 
suppression with aromatase inhibitors improve 
outcomes beyond tamoxifen. And in men—partic-
ularly men who may present with higher stages 
of breast cancer—we don’t know whether using 
suppression in addition to either tamoxifen or 
aromatase inhibitor works better. We clearly 
need more studies done about the system ther-
apy options that we have, including many that 
are already available.

This is also important because as the field 
continues to move forward, and we have more 
novel options available, many of those are 
being evaluated in women in combinations with 
aromatase inhibitors, which are drugs that we 
commonly don’t use as a single agent in men 
with breast cancer. So it is important to do stud-
ies in men to assess the efficacy.

TABLE .  Outcomes With Neoadjuvant Chemotherapy in  Men and Women With Breast  Cancer 2

Tumor type Men Women P value OR (95% CI)

Patients pCRa Patients pCRa

HR+/HER2– n = 206 4.9% n = 25,326 9.7% .01 2.1 (1.1-4.0)

HR+/HER2+ n = 112 16.1% n = 15,539 33.6% < .001 2.6 (1.6-4.4)

HR–/HER2+ n = 25 44% n = 8198 53.2% .42 1.4 (0.7-3.2)

TNBC n = 42 21.4% n = 19,002 32.1% .18 1.7 (0.8-3.6)

HR, hormone receptor; OR, odds ratio; pCR, pathologic complete response; TNBC, triple-negative breast cancer.

aDefined as the absence of invasive cancer in the breast and axillary nodes, regardless of ductal carcinoma in situ (ypT0/Tis, ypN0).

Jose Pablo  
Leone, MD

LISTEN TO THIS INTERVIEW  
on our podcast OncLive On Air®:  

bit.ly/3Y58Yy7
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Q In September 2022, a study lead was 
published in cancer looking at the 

efficacy of new adjuvant chemotherapy 
and male breast cancer compared with 
female breast cancer. What did you 
find here?
That was a study that we did to evaluate the 
efficacy of neoadjuvant chemotherapy in men 
compared with women with breast cancer. To 
make the comparisons more clinically useful, 
we stratified the comparisons within tumor 
subtypes. We compared ER-positive [disease] 
with ER-negative disaese in men vs ER positive 
or negative disease in women within each tumor 
subtype. That study was done using data from 
National Comprehensive Cancer Network.

Overall, the rates of pathologic complete 
response in men were uniformly lower than 
in women with the same subtype [TABLE].2 
Additionally, the likelihood of pathologic 
complete response was half in men than what we 
observed in women. It brings some hypotheses 
and some questions as to why that may be the 
case. Could it be that chemotherapy options were 
different between men and women? This could 
be one possibility where we can control for that. 
So what we did was narrow the duration of the 
chemotherapy, so that we could try to make the 
groups as homogeneous as possible. 

Another possibility may be that, biologically, 
breast cancer in men and females are differ-
ent types of tumors. Male breast cancer may be 
more luminal than female breast cancer and may 
have a better benefit from a novel intervention 
as opposed to chemotherapy, for example. This  

may be evident across subtypes of breast cancer 
in men. So clearly, more research is neces-
sary to understand the biologic implications of 
the different subtypes of breast cancer in men, 
and how those may be similar or different from 
female breast cancer. 

Q We’ve talked a lot about the 
similarities and differences between 

male and female breast cancer, would you 
say that there are potential benefits to 
enrolling patients with male breast cancer 
to clinical trials that are primarily studying 
female breast cancer? Or what other trial 
designs might be possible and beneficial 
for male breast cancer specifically? 
It is very important for men to be enrolled in 
clinical trials, in general for breast cancer. And 
that can be done in one of 2 ways. 

One way is to enroll men in general clini-
cal trials that enroll both women or men, and 
that is something that has recently changed for 
the better, in my opinion, based on recommen-
dations from the FDA, and from the American 
Society of Clinical Oncology, and also the 
National Cancer Institute. When we think about 
initiating a clinical trial for breast cancer, 
we’re thinking mostly about breast cancer in 
women. We have to think about what crite-
ria are mentioned be eligible to participate. 
There may be a reason for which men should not 
participate, but there may also be a reason to 
include male subjects.

Historically, the inclusion exclusion crite-
ria will say women with a diagnosis of breast 

cancer and again, sometimes that may be very 
appropriate, but sometimes it may not be and 
there may not be a need to exclude men. And so 
having the opportunity to enroll men on clinical 
trials that would otherwise enroll only women 
has 2 advantages in that scenario. One is that 
it allows men access to the same cutting edge 
new treatments that women will have access 
to. And on the other hand, it also allows that if 
sufficient number of men get them to enroll into 
those clinical trials, we may get information as 
to how effective those treatments are in men in 
the prospective design. 

The other option that I was mentioning earlier 
is to conduct a clinical trial specifically focus-
ing on male breast cancer, and that has its own 
advantages and disadvantages. One advantage is 
that the patients that you enrolled are all men, 
and therefore there will be less of a confounder 
if the effect of what we were testing was differ-
ent between men and women. It may take longer 
to enroll clinical trials with these criteria but 
this disadvantage can be overcome by allow-
ing the clinical trial to be opened up more sites 
across the United States or even the world. 

There are many examples in oncology of 
many diseases that are as rare. In fact, it’s not 
even more rare than breast cancer that have 
successfully done prospective clinical trials 
evaluating treatments that are specific for those 
diseases. In breast cancer, we can do equally 
well, if not even better, and this is something 
that can be done.

Q Is there anything you’d like to add?
One additional thing to mention is that the 

previously discussed study also showed a role 
for pathologic complete response in male breast 
cancer. We know pathologic complete response 
is prognostic in women with breast cancer, we 
did not know whether it was prognostic in men 
and if it was by what amount or magnitude. And 
what we found in that study is that the role of 
pCR in men is prognostic in a similar manner to 
that of women. The men who achieved pathologic 
complete response have a similar good progno-
sis as women. Men who have residual disease 
have a similar worse prognosis, as compared 
with women who did not actually perform the 
response or have residual disease. 

It is something that we think is helpful because 
it could promote the use of pathologic complete 
response potentially as a biomarker in clini-
cal trials of male breast cancer depending on the 
strategy that we’re testing and the specific treat-
ments that we’re considering. It it could be an end 
point to reconsider even the similarities in the 
prognosis that we have in comparison women. ■

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

OncLive On Air® provides oncology  
professionals with the resources and  
information they need to provide the  
best patient care. 

SUBSCRIBE TODAY on your favorite  
podcast platform or listen online at  
onclive.com/podcasts.
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Updated EMERALD Data Support Oral SERD 
Elacestrant as a Potential Option for Metastatic 

Hormone Receptor–Positive Breast Cancer
by MEGAN HOLLASCH

THE ORAL SELECTIVE ESTROGEN receptor 
degrader (SERD) elacestrant (RAD-1901) has 
shown promise over standard second-line treat-
ment, such as fulvestrant (Faslodex), for patients 
with metastatic hormone receptor–positive breast 
cancer, according to data presented at the 2022 
San Antonio Breast Cancer Symposium (SABCS).1

Updated progression-free survival (PFS) anal-
ysis from the phase 3 EMERALD (NCT03778931) 
trial demonstrated that a longer duration on prior 
CDK4/6 inhibition correlated with a longer PFS 
on elacestrant compared with standard of care. 
The benefit was most pronounced among those 
who had ESR1-mutant disease, with patients who 
had prior CDK4/6 inhibitor for at least 12 months 
achieving a median PFS of 8.6 months 
with elacestrant vs 2.1 months with 
standard of care.1

“One thing that was clear with the 
EMERALD [data]: If you have an endo-
crine-sensitive population or population 
where the tumors are dependent on 
estrogen receptor, you can see bene-
fit with a novel agent as compared with 
standard endocrine therapy,” Aditya 
Bardia, MD, MPH, said. “[Updated data 
showed] the prior duration of CDK4/6 inhibitor 
does appear to predict for this endocrine-sensitive 
disease, and you can see benefit with elacestrant 
in this setting with the median PFS of more than 
8 months in ESR1-mutant tumors.”

In an interview with OncLive®, Bardia, an 
associate professor of medicine at Harvard 
Medical School and an attending physician at 
Massachusetts General Hospital, in Boston, 
discussed the growing use of oral SERDs as part 
of endocrine therapy in the treatment paradigm. 

Q What is the role of endocrine therapy 
in the treatment of heavily pretreated 

patients with estrogen receptor–positive 
metastatic breast cancer? 
Endocrine therapy is the mainstay of manage-
ment of metastatic hormone receptor–positive 
breast cancer. Usually, endocrine therapy such 
as an aromatase inhibitor plus a CDK4/6 inhib-
itor is utilized as the first-line therapy for 
patients with hormone receptor–positive meta-
static breast cancer, but patients eventually have 
disease progression.

In the second-line setting we tend to use 

fulvestrant as the endocrine therapy, but the 
response rate [and] the median PFS with fulves-
trant is short, [approximately] 2 months. 
[Additionally,] fulvestrant is given as an 
intramuscular shot, which can cause discom-
fort. Clinically, there is an unmet need for 
better endocrine therapies in the second- [and 
later-line] settings for patients with meta-
static breast cancer.

An interest in evaluating oral SERDs in the 
adjuvant setting where the majority of patients 
have endocrine-sensitive disease [had led to] 
trials looking at novel oral SERDs vs standard 
endocrine therapy as adjuvant therapy for 
patients with early-stage breast cancer.

Q How was the EMERALD  
trial designed? 

The EMERALD trial was designed to 
investigate a novel SERD elacestrant in 
the second-line and [beyond] settings 
for patients with metastatic hormone 
receptor–positive breast cancer who had 
received prior CDK4/6 inhibitor. Patients 
were randomly assigned 1:1 to either 
elacestrant or endocrine therapy of 

physician’s choice, a majority of which was fulves-
trant. The primary end point of the trial was PFS 
in all patients. The trial had another primary end 
point which was to look at PFS in patients whose 
tumors had ESR1 mutations or mutations in the 
estrogen receptor.

Q What were the key efficacy results? 
At SABCS 2021 we saw the initial results 

from EMERALD, which demonstrated that elaces-
trant was superior to standard endocrine therapy 
in terms of PFS. At SABCS 2022, results by 
prior CDK4/6 inhibitor [were presented and] the 
reason for this is if we look at the [Kaplan-Meier] 
curves in the clinical trial, we see that there’s 
an initial drop in both arms and then separa-
tion between elacestrant and standard endocrine 
therapy. The initial drop is likely because of endo-
crine-resistant disease. The question is, can you 
identify a subgroup that has endocrine-sensi-
tive disease, because in that setting, you’ll see 
benefit with a novel endocrine agent vs standard 
endocrine therapy. 

Prior use of a CDK4/6 inhibitor was used as a 
surrogate marker for endocrine-sensitive disease, 

and you could see that the prior CDK4/6 inhib-
itor duration was associated with benefit with 
elacestrant in terms of PFS, whether you look at 
median PFS or PFS rate at 6 months, 12 months, 
and 18 months. 

For example, for patients who had received 
prior CDK4/6 inhibitor for 12 or more months, 
the median PFS was more than 8 months with 
elacestrant in patients with ESR1-mutant tumors 
compared with close to 2 months with standard 
endocrine therapy. [This was] a clear improve-
ment in PFS that’s clinically meaningful and 
statistically significant.

Q What safety data are important to 
note especially given that these 

patients were so heavily pretreated? 
Nausea is the most common adverse effect  
with elacestrant, but the use of an antiemetic 
regimen is quite low—majority of the patients 
do not need any antinausea medications. Also, 
the percentage of patients who discontinue 
treatment due to adverse effect is very low, 
in single digits. The majority of the patients 
are able to take elacestrant without needing 
additional medications.

Q As elacestrant is the only oral SERD 
with phase 3 data right now, what 

does this data mean for the future of oral 
SERDs in this population?
EMERALD was the first trial which evaluated 
the novel oral SERD elacestrant in the phase 3 
setting; the trial overall was positive, and a [new 
drug application] has been filed for approval of 
elacestrant for patients with metastatic hormone 
receptor–positive breast cancer. There are other 
oral SERDs in development as well. 

If elacestrant is approved by the FDA for 
patients with metastatic hormone receptor–posi-
tive breast cancer, there are 2 important points 
that would need to be noted. The first is that 
elacestrant was evaluated as a single agent; for 
the appropriate patient, you could use elaces-
trant in this setting as per the FDA label. Second 
is that a lesser strength is given as an oral 
therapy [whereas] fulvestrant is given as an intra-
muscular shot. ■

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

Aditya Bardia,  
MD, MPH
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Allergic reactions to FD&C Yellow No. 5 (tartrazine): ZEJULA capsules 
contain FD&C Yellow No. 5 (tartrazine), which may cause allergic-type 
reactions (including bronchial asthma) in certain susceptible persons. 
Although the overall incidence in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.

The most common adverse reactions (Grades 1-4) in ≥10% of all 
patients who received ZEJULA in PRIMA were thrombocytopenia 
(66%), anemia (64%), nausea (57%), fatigue (51%), neutropenia 
(42%), constipation (40%), musculoskeletal pain (39%), leukopenia 
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hypertension (18%), AST/ALT elevation (14%), and acute kidney 
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increased glucose (66%), decreased neutrophils (66%), decreased 
lymphocytes (51%), increased alkaline phosphatase (46%), 

increased creatinine (40%), decreased magnesium (36%), increased 
AST (35%), and increased ALT (29%).

Please see Brief Summary on the following pages.
References: 1. ZEJULA (niraparib). Prescribing Information. GlaxoSmithKline; 2021.
2. González-Martín A, Pothuri B, Vergote I, et al; PRIMA/ENGOT-OV26/GOG-3012 
Investigators. Niraparib in patients with newly diagnosed advanced ovarian cancer. 
N Engl J Med. 2019;381(25):2391-2402. doi:10.1056/NEJMoa1910962 3. Lynparza 
(olaparib). Prescribing Information. AstraZeneca Pharmaceuticals LP; 2021. 
4. Rubraca (rucaparib). Prescribing Information. Clovis Oncology, Inc; 2021.

CI = confidence interval; CR = complete response; 
HR = hazard ratio; PR = partial response.

Important Safety Information (continued)

Study Design1,2: PRIMA, a randomized, double-blind, placebo-controlled phase 3 trial, evaluated the safety and efficacy of ZEJULA in women 
(N=733) with newly diagnosed advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer following CR or PR to first-line platinum-based 
chemotherapy. Patients were randomized 2:1 to receive ZEJULA or placebo once daily. The primary endpoint was PFS in patients who had tumors 
that were HRd and then in the overall population, as determined on hierarchical testing. PFS was measured from time of randomization to time of 
disease progression or death. At the time of the PFS analysis, limited overall survival data were available with 11% deaths in the overall population.
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Important Safety Information
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including some fatal cases, was reported in 15 patients (0.8%) out of 
1,785 patients treated with ZEJULA monotherapy in clinical trials. The 
duration of therapy in patients who developed secondary MDS/cancer 
therapy-related AML varied from 0.5 months to 4.9 years. These patients 
had received prior chemotherapy with platinum agents and/or other 
DNA-damaging agents including radiotherapy. Discontinue ZEJULA if 
MDS/AML is confirmed.  

Hematologic adverse reactions (thrombocytopenia, anemia, neutropenia, 
and/or pancytopenia) have been reported in patients receiving ZEJULA. In 
PRIMA, the overall incidence of Grade ≥3 thrombocytopenia, anemia, and 
neutropenia were reported, respectively, in 39%, 31%, and 21% of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred, respectively, in 4%, 2%, and 2% of patients. 
In patients who were administered a starting dose of ZEJULA based on 
baseline weight or platelet count, Grade ≥3 thrombocytopenia, anemia, 
and neutropenia were reported, respectively, in 22%, 23%, and 15% of 
patients receiving ZEJULA. Discontinuation due to thrombocytopenia, 
anemia, and neutropenia occurred, respectively, in 3%, 3%, and 2% 
of patients. Do not start ZEJULA until patients have recovered from 
hematological toxicity caused by prior chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the next 
11 months, and periodically thereafter. If hematological toxicities do not 
resolve within 28 days following interruption, discontinue ZEJULA, and 
refer the patient to a hematologist for further investigations.

Hypertension and hypertensive crisis have been reported in patients 
receiving ZEJULA. In PRIMA, Grade 3-4 hypertension occurred in 6% 
of patients receiving ZEJULA vs 1% of patients receiving placebo, with 
no reported discontinuations. Monitor blood pressure and heart rate at 
least weekly for the first two months, then monthly for the first year, and 
periodically thereafter during treatment with ZEJULA. Closely monitor 
patients with cardiovascular disorders, especially coronary insufficiency, 
cardiac arrhythmias, and hypertension. Manage hypertension with 
antihypertensive medications and adjustment of the ZEJULA dose, if 
necessary.  
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and has 
also been described in postmarketing reports. Monitor all patients for 
signs and symptoms of PRES, which include seizure, headache, altered 
mental status, visual disturbance, or cortical blindness, with or without 
associated hypertension. Diagnosis requires confirmation by brain 
imaging. If suspected, promptly discontinue ZEJULA and administer 
appropriate treatment. The safety of reinitiating ZEJULA is unknown.

Embryo-fetal toxicity and lactation: Based on its mechanism of action, 
ZEJULA can cause fetal harm. Advise females of reproductive potential 
of the potential risk to a fetus and to use effective contraception during 
treatment and for 6 months after receiving their final dose of ZEJULA. 
Because of the potential for serious adverse reactions from ZEJULA 
in breastfed infants, advise lactating women not to breastfeed during 
treatment with ZEJULA and for 1 month after receiving the final dose.

Indication

ZEJULA is indicated for the maintenance treatment of adult patients with advanced epithelial ovarian, fallopian tube, 
or primary peritoneal cancer who are in a complete or partial response to first-line platinum-based chemotherapy.

ZEJULA is the only 1X daily oral PARP inhibitor monotherapy.
ZEJULA delivered 2X the median PFS vs placebo in HRd PATIENTS.1-4

More than 2X PFS vs placebo in HRd PATIENTS1,2
In the PRIMA trial:

Reduction in Risk 
of progression or death 
with ZEJULA vs placebo
HR, 0.43 (95% CI, 0.31-0.59) P<0.0001

Reduction in Risk 
of progression or death 
with ZEJULA vs placebo

HR, 0.62 (95% CI, 0.50-0.76) P<0.0001

FOR YOUR ADULT PATIENTS WITH PLATINUM-          
RESPONSIVE ADVANCED OVARIAN CANCER

21.9 months
ZEJULA

VS
months
placebo10.4

13.8 months
ZEJULA

VS
months
placebo8.2

MEDIAN PFS IN THE HRd POPULATION
(n=373), 51% of overall study population)1,2

ZEJULA demonstrated significantly longer median PFS vs placebo 
in the overall population1,2

MEDIAN PFS IN THE OVERALL POPULATION
(N=733)1,2

(n=373), 51% of overall study population)

57%57%

(N=733)1,2

38%

HRd = homologous recombination deficient; PARP = poly (ADP-ribose) polymerase; PFS = progression-free survival.

IN THE PRIMA TRIAL
[1/REF-124010 ZEJULA May 2021 PI/p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2] 
[2/REF-75283 Gonzalez- Martin_NEJM_2019/
p2391/ para4/ln1-4; p2392/col2/para2/ ln1-5; 
p2394/col2/para3/lines 6-11; p2397/Figure2B 
HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]

MEDIAN PFS
[1/REF-124010 ZEJULA May 2021 PI/p26/
Figure 1] 
[2/REF-75283 González-Martín_ NEJM_2019/
p2394/col2/¶4/lines 1-6;p2397/Figure2A] 

HRd POPULATION 
[1/REF-124010 ZEJULA May 2021 PI /p24/
sec14.1/para3-
4;p25/ Table12;p26/Figure1] 
[2/REF-75283 González- Martín_NEJM_2019/
p2394/ col2/¶3/lines 1-6;p2397/Figure2A; HR 
0.43x100=43% risk of death 373/733=.509 or 
51%]

ZEJULA DEMONSTRATED
[1/REF-124010 ZEJULA May 2021 PI/p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2] 
[2/REF-75283 Gonzalez- Martin_ NEJM_ 
2019/p2391/ para4/ln1-4; p2392/col2/para2/ 
ln1-5; p2394/col2/para3/lines 6-11; p2397/Fig-
ure2B HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]

MEDIAN PFS
[1/REF-124010 ZEJULA May 2021 PI/p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2] 
[2/REF-75283 Gonzalez- Martin_ NEJM_ 
2019/p2391/ para4/ln1-4; p2392/col2/para2/ 
ln1-5; p2394/col2/para3/lines 6-11; p2397/Fig-
ure2B HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]

STUDY DESIGN
[1/REF-124010 ZEJULA May 2021 PI/p2/
Sec1.1/ln1-3; p24/sec14.1/ para1-4] 
[2/REF-75283 González-Martín_ NEJM_2019/
p2392/col2/¶2; p2393/col1/¶2/lines 1-2, 5-12; 
col2/¶3/ln1-5; p2394/col1/¶2/ln9-12, col2/¶2/ 
lines 3-10; p2395/Figure1]

FOR YOUR ADULT
[1/REF-124010 ZEJULA May 2021 PI/p2/
sec1.1]

ZEJULA IS
[1/REF-124010 ZEJULA May 2021 PI/p2/
sec1.1; p3/First-Line Maintenance; p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2]
[2/REF-75283 González-Martín_NEJM_2019/ 
p2391/ para4/ln1-4; p2392/col2/para2/ ln1-5; 
p2394/col2/para3/lines 6-11; p2397/Figure2B 
HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]
[3/REF-125106 LYNPARZA June 2021 PI/
p3/§2.2/¶1]
[4/REF-136536 RUBRACA Sept 2021 PI/
p2/§2.2/¶1;p3/Table1]



FOR YOUR ADULT PATIENTS WITH PLATINUM-          
RESPONSIVE ADVANCED OVARIAN CANCER1

Allergic reactions to FD&C Yellow No. 5 (tartrazine): ZEJULA capsules 
contain FD&C Yellow No. 5 (tartrazine), which may cause allergic-type 
reactions (including bronchial asthma) in certain susceptible persons. 
Although the overall incidence in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.

The most common adverse reactions (Grades 1-4) in ≥10% of all 
patients who received ZEJULA in PRIMA were thrombocytopenia 
(66%), anemia (64%), nausea (57%), fatigue (51%), neutropenia 
(42%), constipation (40%), musculoskeletal pain (39%), leukopenia 
(28%), headache (26%), insomnia (25%), vomiting (22%), dyspnea 
(22%), decreased appetite (19%), dizziness (19%), cough (18%), 
hypertension (18%), AST/ALT elevation (14%), and acute kidney 
injury (12%). 

Common lab abnormalities (Grades 1-4) in ≥25% of all patients 
who received ZEJULA in PRIMA included: decreased hemoglobin 
(87%), decreased platelets (74%), decreased leukocytes (71%), 
increased glucose (66%), decreased neutrophils (66%), decreased 
lymphocytes (51%), increased alkaline phosphatase (46%), 

increased creatinine (40%), decreased magnesium (36%), increased 
AST (35%), and increased ALT (29%).

Please see Brief Summary on the following pages.
References: 1. ZEJULA (niraparib). Prescribing Information. GlaxoSmithKline; 2021.
2. González-Martín A, Pothuri B, Vergote I, et al; PRIMA/ENGOT-OV26/GOG-3012 
Investigators. Niraparib in patients with newly diagnosed advanced ovarian cancer. 
N Engl J Med. 2019;381(25):2391-2402. doi:10.1056/NEJMoa1910962 3. Lynparza 
(olaparib). Prescribing Information. AstraZeneca Pharmaceuticals LP; 2021. 
4. Rubraca (rucaparib). Prescribing Information. Clovis Oncology, Inc; 2021.

CI = confidence interval; CR = complete response; 
HR = hazard ratio; PR = partial response.

Important Safety Information (continued)

Study Design1,2: PRIMA, a randomized, double-blind, placebo-controlled phase 3 trial, evaluated the safety and efficacy of ZEJULA in women 
(N=733) with newly diagnosed advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer following CR or PR to first-line platinum-based 
chemotherapy. Patients were randomized 2:1 to receive ZEJULA or placebo once daily. The primary endpoint was PFS in patients who had tumors 
that were HRd and then in the overall population, as determined on hierarchical testing. PFS was measured from time of randomization to time of 
disease progression or death. At the time of the PFS analysis, limited overall survival data were available with 11% deaths in the overall population.

Visit ZEJULAHCP.COM to explore the PRIMA data
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Important Safety Information
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including some fatal cases, was reported in 15 patients (0.8%) out of 
1,785 patients treated with ZEJULA monotherapy in clinical trials. The 
duration of therapy in patients who developed secondary MDS/cancer 
therapy-related AML varied from 0.5 months to 4.9 years. These patients 
had received prior chemotherapy with platinum agents and/or other 
DNA-damaging agents including radiotherapy. Discontinue ZEJULA if 
MDS/AML is confirmed.  

Hematologic adverse reactions (thrombocytopenia, anemia, neutropenia, 
and/or pancytopenia) have been reported in patients receiving ZEJULA. In 
PRIMA, the overall incidence of Grade ≥3 thrombocytopenia, anemia, and 
neutropenia were reported, respectively, in 39%, 31%, and 21% of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred, respectively, in 4%, 2%, and 2% of patients. 
In patients who were administered a starting dose of ZEJULA based on 
baseline weight or platelet count, Grade ≥3 thrombocytopenia, anemia, 
and neutropenia were reported, respectively, in 22%, 23%, and 15% of 
patients receiving ZEJULA. Discontinuation due to thrombocytopenia, 
anemia, and neutropenia occurred, respectively, in 3%, 3%, and 2% 
of patients. Do not start ZEJULA until patients have recovered from 
hematological toxicity caused by prior chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the next 
11 months, and periodically thereafter. If hematological toxicities do not 
resolve within 28 days following interruption, discontinue ZEJULA, and 
refer the patient to a hematologist for further investigations.

Hypertension and hypertensive crisis have been reported in patients 
receiving ZEJULA. In PRIMA, Grade 3-4 hypertension occurred in 6% 
of patients receiving ZEJULA vs 1% of patients receiving placebo, with 
no reported discontinuations. Monitor blood pressure and heart rate at 
least weekly for the first two months, then monthly for the first year, and 
periodically thereafter during treatment with ZEJULA. Closely monitor 
patients with cardiovascular disorders, especially coronary insufficiency, 
cardiac arrhythmias, and hypertension. Manage hypertension with 
antihypertensive medications and adjustment of the ZEJULA dose, if 
necessary.  
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and has 
also been described in postmarketing reports. Monitor all patients for 
signs and symptoms of PRES, which include seizure, headache, altered 
mental status, visual disturbance, or cortical blindness, with or without 
associated hypertension. Diagnosis requires confirmation by brain 
imaging. If suspected, promptly discontinue ZEJULA and administer 
appropriate treatment. The safety of reinitiating ZEJULA is unknown.

Embryo-fetal toxicity and lactation: Based on its mechanism of action, 
ZEJULA can cause fetal harm. Advise females of reproductive potential 
of the potential risk to a fetus and to use effective contraception during 
treatment and for 6 months after receiving their final dose of ZEJULA. 
Because of the potential for serious adverse reactions from ZEJULA 
in breastfed infants, advise lactating women not to breastfeed during 
treatment with ZEJULA and for 1 month after receiving the final dose.

Indication

ZEJULA is indicated for the maintenance treatment of adult patients with advanced epithelial ovarian, fallopian tube, 
or primary peritoneal cancer who are in a complete or partial response to first-line platinum-based chemotherapy.

ZEJULA is the only 1X daily oral PARP inhibitor monotherapy.
ZEJULA delivered 2X the median PFS vs placebo in HRd PATIENTS.1-4

More than 2X PFS vs placebo in HRd PATIENTS1,2
In the PRIMA trial:

Reduction in Risk 
of progression or death 
with ZEJULA vs placebo
HR, 0.43 (95% CI, 0.31-0.59) P<0.0001

Reduction in Risk 
of progression or death 
with ZEJULA vs placebo

HR, 0.62 (95% CI, 0.50-0.76) P<0.0001

FOR YOUR ADULT PATIENTS WITH PLATINUM-          
RESPONSIVE ADVANCED OVARIAN CANCER

21.9 months
ZEJULA

VS
months
placebo10.4

13.8 months
ZEJULA

VS
months
placebo8.2

MEDIAN PFS IN THE HRd POPULATION
(n=373), 51% of overall study population)1,2

ZEJULA demonstrated significantly longer median PFS vs placebo 
in the overall population1,2

MEDIAN PFS IN THE OVERALL POPULATION
(N=733)1,2

(n=373), 51% of overall study population)

57%57%

(N=733)1,2

38%

HRd = homologous recombination deficient; PARP = poly (ADP-ribose) polymerase; PFS = progression-free survival.

IN THE PRIMA TRIAL
[1/REF-124010 ZEJULA May 2021 PI/p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2] 
[2/REF-75283 Gonzalez- Martin_NEJM_2019/
p2391/ para4/ln1-4; p2392/col2/para2/ ln1-5; 
p2394/col2/para3/lines 6-11; p2397/Figure2B 
HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]
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[1/REF-124010 ZEJULA May 2021 PI/p26/
Figure 1] 
[2/REF-75283 González-Martín_ NEJM_2019/
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HRd POPULATION 
[1/REF-124010 ZEJULA May 2021 PI /p24/
sec14.1/para3-
4;p25/ Table12;p26/Figure1] 
[2/REF-75283 González- Martín_NEJM_2019/
p2394/ col2/¶3/lines 1-6;p2397/Figure2A; HR 
0.43x100=43% risk of death 373/733=.509 or 
51%]

ZEJULA DEMONSTRATED
[1/REF-124010 ZEJULA May 2021 PI/p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2] 
[2/REF-75283 Gonzalez- Martin_ NEJM_ 
2019/p2391/ para4/ln1-4; p2392/col2/para2/ 
ln1-5; p2394/col2/para3/lines 6-11; p2397/Fig-
ure2B HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]
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[1/REF-124010 ZEJULA May 2021 PI/p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2] 
[2/REF-75283 Gonzalez- Martin_ NEJM_ 
2019/p2391/ para4/ln1-4; p2392/col2/para2/ 
ln1-5; p2394/col2/para3/lines 6-11; p2397/Fig-
ure2B HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]

STUDY DESIGN
[1/REF-124010 ZEJULA May 2021 PI/p2/
Sec1.1/ln1-3; p24/sec14.1/ para1-4] 
[2/REF-75283 González-Martín_ NEJM_2019/
p2392/col2/¶2; p2393/col1/¶2/lines 1-2, 5-12; 
col2/¶3/ln1-5; p2394/col1/¶2/ln9-12, col2/¶2/ 
lines 3-10; p2395/Figure1]

FOR YOUR ADULT
[1/REF-124010 ZEJULA May 2021 PI/p2/
sec1.1]

ZEJULA IS
[1/REF-124010 ZEJULA May 2021 PI/p2/
sec1.1; p3/First-Line Maintenance; p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2]
[2/REF-75283 González-Martín_NEJM_2019/ 
p2391/ para4/ln1-4; p2392/col2/para2/ ln1-5; 
p2394/col2/para3/lines 6-11; p2397/Figure2B 
HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]
[3/REF-125106 LYNPARZA June 2021 PI/
p3/§2.2/¶1]
[4/REF-136536 RUBRACA Sept 2021 PI/
p2/§2.2/¶1;p3/Table1]



BRIEF SUMMARY OF PRESCRIBING INFORMATION

ZEJULA (niraparib) capsules, for oral use
The following is a brief summary only; see full prescribing 
information for complete product information available at 
www.ZEJULAHCP.com.
1 INDICATIONS AND USAGE
1.1 First-Line Maintenance Treatment of Advanced Ovarian Cancer 
ZEJULA is indicated for the maintenance treatment of adult patients 
with advanced epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who are in a complete or partial response to first-
line platinum-based chemotherapy.
1.2 Maintenance Treatment of Recurrent Ovarian Cancer
ZEJULA is indicated for the maintenance treatment of adult patients 
with recurrent epithelial ovarian, fallopian tube, or primary peritoneal 
cancer who are in a complete or partial response to platinum-based 
chemotherapy.
1.3 Treatment of Advanced Ovarian Cancer after 3 or More 
Chemotherapies
ZEJULA is indicated for the treatment of adult patients with advanced 
ovarian, fallopian tube, or primary peritoneal cancer who have been 
treated with 3 or more prior chemotherapy regimens and whose 
cancer is associated with homologous recombination deficiency 
(HRD) positive status defined by either: 

• a deleterious or suspected deleterious BRCA mutation, or
•  genomic instability and who have progressed more than 

6 months after response to the last platinum-based 
chemotherapy [see Clinical Studies (14.3) of full prescribing 
information].

Select patients for therapy based on an FDA-approved companion  
diagnostic for ZEJULA.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including cases with fatal outcome, have been reported in patients 
who received monotherapy with ZEJULA in clinical trials. In 1,785 
patients treated with ZEJULA in clinical trials, MDS/AML occurred in 
15 patients (0.8%).
The duration of therapy with ZEJULA in patients who developed 
secondary MDS/cancer therapy-related AML varied from 0.5 months 
to 4.9 years. All of these patients had received previous chemotherapy 
with platinum agents and/or other DNA-damaging agents including 
radiotherapy. Discontinue ZEJULA if MDS/AML is confirmed.
5.2 Bone Marrow Suppression
Hematologic adverse reactions, including thrombocytopenia, anemia, 
neutropenia, and/or pancytopenia have been reported in patients 
treated with ZEJULA [see Adverse Reactions (6)].
In PRIMA, the overall incidences of ≥Grade 3 thrombocytopenia, 
anemia, and neutropenia were reported in 39%, 31%, and 21%, 
respectively, of patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred in 4%, 2%, 
and 2%, respectively, of patients. In patients who were administered 
a starting dose of ZEJULA based on baseline weight or platelet count, 
≥Grade 3 thrombocytopenia, anemia, and neutropenia were reported 
in 22%, 23%, and 15%, respectively, of patients receiving ZEJULA. 
Discontinuation due to thrombocytopenia, anemia, and neutropenia 
occurred in 3%, 3%, and 2%, respectively, of patients.
In NOVA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia were 
reported in 29%, 25%, and 20%, respectively, of patients receiving 
ZEJULA. Discontinuation due to thrombocytopenia, anemia, and 
neutropenia occurred in 3%, 1%, and 2%, respectively, of patients.
In QUADRA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia 
were reported in 28%, 27%, and 13%, respectively, of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred in 4%, 2%, and 1%, respectively, of 
patients.
Do not start ZEJULA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the 
next 11 months of treatment, and periodically after this time. If 
hematological toxicities do not resolve within 28 days following 

interruption, discontinue ZEJULA and refer the patient to a 
hematologist for further investigations, including bone marrow 
analysis and blood sample for cytogenetics [see Dosage and 
Administration (2.3) of full prescribing information]. 
5.3 Hypertension and Cardiovascular Effects
Hypertension and hypertensive crisis have been reported in patients 
treated with ZEJULA. 
In PRIMA, Grade 3 to 4 hypertension occurred in 6% of patients 
treated with ZEJULA compared with 1% of placebo-treated patients 
with a median time from first dose to first onset of 43 days (range: 1 
to 531 days) and with a median duration of 12 days (range: 1 to 61 
days). There were no discontinuations due to hypertension.
In NOVA, Grade 3 to 4 hypertension occurred in 9% of patients treated 
with ZEJULA compared with 2% of placebo-treated patients with a 
median time from first dose to first onset of 77 days (range: 4 to 504 
days) and with a median duration of 15 days (range: 1 to 86 days). 
Discontinuation due to hypertension occurred in <1% of patients. 
In QUADRA, Grade 3 to 4 hypertension occurred in 5% of patients 
treated with ZEJULA with a median time from first dose to first onset 
of 15 days (range: 1 to 316 days) and with a median duration of 
7 days (range: 1 to 118 days). Discontinuation due to hypertension 
occurred in <0.2% of patients.
Monitor blood pressure and heart rate at least weekly for the first 
2 months, then monthly for the first year and periodically thereafter 
during treatment with ZEJULA. Closely monitor patients with 
cardiovascular disorders, especially coronary insufficiency, cardiac 
arrhythmias, and hypertension. Medically manage hypertension with 
antihypertensive medications and adjustment of the dose of ZEJULA, 
if necessary [see Dosage and Administration (2.3) and Nonclinical 
Toxicology (13.2) of full prescribing information].
5.4 Posterior Reversible Encephalopathy Syndrome
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and 
has also been described in postmarketing reports [see Adverse 
Reactions (6.2)]. Signs and symptoms of PRES include seizure, 
headache, altered mental status, visual disturbance, or cortical 
blindness, with or without associated hypertension. A diagnosis of 
PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging. 
Monitor all patients treated with ZEJULA for signs and symptoms 
of PRES. If PRES is suspected, promptly discontinue ZEJULA and 
administer appropriate treatment. The safety of reinitiating ZEJULA 
in patients previously experiencing PRES is not known.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to a pregnant woman [see Clinical Pharmacology 
(12.1) of full prescribing information]. ZEJULA has the potential to 
cause teratogenicity and/or embryo-fetal death since niraparib 
is genotoxic and targets actively dividing cells in animals and 
patients (e.g., bone marrow) [see Warnings and Precautions (5.2) 
and Nonclinical Toxicology (13.1) of full prescribing information]. Due 
to the potential risk to a fetus based on its mechanism of action, 
animal developmental and reproductive toxicology studies were not 
conducted with niraparib. 
Apprise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment and for 6 months after the last dose of ZEJULA [see 
Use in Specific Populations (8.1, 8.3)].
5.6 Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
ZEJULA capsules contain FD&C Yellow No. 5 (tartrazine), which may 
cause allergic-type reactions (including bronchial asthma) in certain 
susceptible persons. Although the overall incidence of FD&C Yellow 
No. 5 (tartrazine) sensitivity in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

• MDS/AML [see Warnings and Precautions (5.1)]
•  Bone marrow suppression [see Warnings and Precautions (5.2)]
• Hypertension and cardiovascular effects [see Warnings and 

Precautions (5.3)]
• Posterior reversible encephalopathy syndrome [see Warnings 

and Precautions (5.4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared with rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
The most common adverse reactions of all grades in >10% of 
1,314 patients who received ZEJULA in the pooled PRIMA, NOVA, 
and QUADRA trials were nausea (65%), thrombocytopenia (60%), 
anemia (56%), fatigue (55%), constipation (39%), musculoskeletal 
pain (36%), abdominal pain (35%), vomiting (33%), neutropenia 

(31%), decreased appetite (24%), leukopenia (24%), insomnia 
(23%), headache (23%), dyspnea (22%), rash (21%), diarrhea (18%), 
hypertension (17%), cough (16%), dizziness (14%), acute kidney injury 
(13%), urinary tract infection (12%), and hypomagnesemia (11%).
First-Line Maintenance Treatment of Advanced Ovarian Cancer
The safety of ZEJULA for the treatment of patients with advanced 
ovarian cancer following first-line treatment with platinum-based 
chemotherapy was studied in the PRIMA trial, a placebo-controlled, 
double-blind study in which 728 patients received niraparib or 
placebo. Among patients who received ZEJULA, the median duration 
of treatment was 11.1 months (range: 0.03 to 29 months).
All Patients Receiving ZEJULA in PRIMA: Serious adverse reactions 
occurred in 32% of patients receiving ZEJULA. Serious adverse 
reactions in >2% of patients were thrombocytopenia (16%), anemia 
(6%), and small intestinal obstruction (2.9%). Fatal adverse reactions 
occurred in 0.4% of patients, including intestinal perforation and 
pleural effusion (1 patient each).
Permanent discontinuation due to adverse reactions occurred in 
12% of patients who received ZEJULA. Adverse reactions resulting 
in permanent discontinuation in >1% of patients who received 
ZEJULA included thrombocytopenia (3.7%), anemia (1.9%), and 
nausea and neutropenia (1.2% each). Adverse reactions led to dose 
reduction or interruption in 80% of patients, most frequently from 
thrombocytopenia (56%), anemia (33%), and neutropenia (20%).
Table 1 and Table 2 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in all patients 
treated with ZEJULA in the PRIMA study.

Table 1: Adverse Reactions Reported in ≥10% of All Patients 
Receiving ZEJULA in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

Blood and lymphatic system disorders

Thrombocytopenia 66 5 39 0.4

Anemia 64 18 31 2

Neutropeniac 42 8 21 1

Leukopeniad 28 9 5 0.4

Gastrointestinal disorders

Nausea 57 28 1 1

Constipation 40 20 1 0.4

Vomiting 22 12 1 1

General disorders and administration site conditions

Fatigue 51 41 3 1

Investigations

AST/ALT elevation 14 7 3 0.8

Metabolism and nutrition disorders

Decreased appetite 19 8 1 0

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 39 38 1 0

Nervous system disorders

Headache 26 15 0.4 0

Dizziness 19 13 0 0.4

Psychiatric disorders

Insomnia 25 15 1 0.4

Renal and urinary disorders

Acute kidney injurye 12 5 0.2 0

Respiratory, thoracic and mediastinal disorders

Dyspnea 22 13 0.4 1

Cough 18 15 0 0.4

Vascular disorders

Hypertension 18 7 6 1

AST/ALT=Aspartate transaminase/alanine aminotransferase 
a All adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache and 
insomnia, which are single preferred terms.

bCommon Terminology Criteria for Adverse Events version 4.02.
c Includes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

d Includes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

e Includes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.



 

Table 2: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%
Decreased 
hemoglobin 87 66 29 1

Decreased 
platelets 74 13 37 0

Decreased 
leukocytes 71 36 9 0

Increased glucose 66 57 3 3

Decreased 
neutrophils 66 25 23 1

Decreased 
lymphocytes 51 29 7 3

Increased alkaline 
phosphatase 46 21 1 0

Increased creatinine 40 23 0 0

Decreased 
magnesium 36 34 1 0

Increased aspartate 
aminotransferase 35 17 1 0.4

Increased alanine 
aminotransferase 29 17 2 1

Patients Receiving ZEJULA with Dose Based on Baseline Weight 
or Platelet Count in PRIMA: Among patients who received ZEJULA 
with the dose based on weight and platelet count, the median 
duration of treatment was 11 months (range: 1 day to 16 months). 
Serious adverse reactions occurred in 27% of patients receiving 
ZEJULA. Serious adverse reactions in >2% of patients were 
anemia (8%) and thrombocytopenia (7%). No fatal adverse 
reactions occurred.
Permanent discontinuation due to adverse reactions occurred in 
14% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >2% of patients who received ZEJULA 
included thrombocytopenia and anemia (3% each) and nausea 
(2.4%). Adverse reactions led to dose reduction or interruption in 72% 
of patients, most frequently from thrombocytopenia (40%), anemia 
(23%), and neutropenia (15%).
Table 3 and Table 4 summarize adverse reactions and abnormal 
laboratory findings in the group of patients who received ZEJULA.

Table 3: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA Based on Baseline Weight or Platelet Count in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

Blood and lymphatic system disorders

Thrombocytopenia 54 5 21 1

Anemia 50 28 23 1

Neutropeniac 36 8 15 1

Leukopeniad 28 11 5 0

Gastrointestinal disorders

Nausea 53 21 1 0

Constipation 31 15 1 1

Vomiting 17 9 0 1

General disorders and administration site conditions

Fatigue 48 36 3 0

Metabolism and nutrition disorders

Decreased appetite 19 5 1 0

Nervous system disorders

Headache 22 17 1 0

Dizziness 14 13 0 0

Psychiatric disorders

Insomnia 21 14 0 0

Renal and urinary disorders

Acute kidney injurye 12 5 1 0

Respiratory, thoracic and mediastinal disorders

Dyspnea 18 10 0 1

Vascular disorders

Hypertension 17 9 5 2

a All adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache, and 
insomnia, which are single preferred terms.

b  Common Terminology Criteria for Adverse Events version 4.02.
c Includes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

d Includes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

e Includes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Table 4: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA Based on Baseline Weight or Platelet Count  
in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169) 

 %

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

Decreased 
hemoglobin 81 70 21 0

Decreased 
leukocytes 70 36 6 0

Decreased 
platelets 63 15 18 0

Increased glucose 63 56 2 1
Decreased 
neutrophils 60 27 15 0

Decreased 
lymphocytes 52 30 5 4

Increased alkaline 
phosphatase 43 17 1 0

Decreased 
magnesium 44 30 0 0

Increased creatinine 41 22 0 0
Increased aspartate 
aminotransferase 31 19 1 0

Increased alanine 
aminotransferase 28 15 2 2

Maintenance Treatment of Recurrent Ovarian Cancer
The safety of monotherapy with ZEJULA 300 mg once daily has been 
studied in 367 patients with platinum-sensitive recurrent ovarian, 
fallopian tube, and primary peritoneal cancer in the NOVA trial. 
Adverse reactions in NOVA led to dose reduction or interruption in 
69% of patients, most frequently from thrombocytopenia (41%) and 
anemia (20%). The permanent discontinuation rate due to adverse 
reactions in NOVA was 15%. The median exposure to ZEJULA in these 
patients was 250 days.

Table 5 and Table 6 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients 
treated with ZEJULA in NOVA.

Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in NOVA 

Grades 1-4a Grades 3-4a

Adverse Reaction
ZEJULA 
(n=367) 

%

Placebo 
(n=179)  

%

ZEJULA 
(n=367)  

%

Placebo 
(n=179)  

%

Blood and lymphatic system disorders

Thrombocytopenia 61 5 29 0.6

Anemia 50 7 25 0

Neutropeniab 30 6 20 2

Leukopenia 17 8 5 0

Cardiac disorders

Palpitations 10 2 0 0

Gastrointestinal disorders

Nausea 74 35 3 1

Constipation 40 20 0.8 2

Vomiting 34 16 2 0.6

Mucositis/stomatitis 20 6 0.5 0

Dyspepsia 18 12 0 0

Dry mouth 10 4 0.3 0

General disorders and administration site conditions

Fatigue/asthenia 57 41 8 0.6

Metabolism and nutrition disorders

Decreased appetite 25 15 0.3 0.6

Infections and infestations
Urinary tract 
infection 13 8 0.8 1

Investigations

AST/ALT elevation 10 5 4 2

Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in NOVA Cont’d

Grades 1-4a Grades 3-4a

Adverse Reaction
ZEJULA 
(n=367) 

%

Placebo 
(n=179)  

%

ZEJULA 
(n=367)  

%

Placebo 
(n=179)  

%
Musculoskeletal and connective tissue disorders
Back pain 18 12 0.8 0
Nervous system disorders
Headache 26 11 0.3 0
Dizziness 18 8 0 0
Dysgeusia 10 4 0 0
Psychiatric disorders
Insomnia 27 8 0.3 0
Anxiety 11 7 0.3 0.6
Respiratory, thoracic, and mediastinal disorders
Nasopharyngitis 23 14 0 0
Dyspnea 20 8 1 1
Cough 16 5 0 0
Skin and subcutaneous tissue disorders
Rash 21 9 0.5 0
Vascular disorders
Hypertension 20 5 9 2

AST/ALT=Aspartate transaminase/alanine aminotransferase.
a Common Terminology Criteria for Adverse Events version 4.02.
b Includes preferred terms of neutropenic infection, neutropenic 
sepsis, and febrile neutropenia.

Table 6: Abnormal Laboratory Findings in ≥25% of Patients 
Receiving ZEJULA in NOVA

Grades 1-4 Grades 3-4

Abnormal Laboratory 
Finding

ZEJULA 
(n=367) 

%

Placebo 
(n=179)  

%

ZEJULA 
(n=367) 

%

Placebo 
(n=179)  

%

Decrease in 
hemoglobin 85 56 25 0.5

Decrease in platelet 
count 72 21 35 0.5

Decrease in  
white blood cell count 66 37 7 0.7

Decrease in absolute 
neutrophil count 53 25 21 2

Increase in aspartate 
aminotransferase 36 23 1 0

Increase in alanine 
aminotransferase 28 15 1 2

The following adverse reactions and laboratory abnormalities 
have been identified in ≥1 to <10% of the 367 patients receiving 
ZEJULA in the NOVA trial and not included in the table: tachycardia, 
peripheral edema, hypokalemia, bronchitis, conjunctivitis, gamma-
glutamyl transferase increased, blood creatinine increased, blood 
alkaline phosphatase increased, weight decreased, depression,  
and epistaxis.
Treatment of Advanced Ovarian Cancer after 3 or More 
Chemotherapies
The safety of monotherapy with ZEJULA 300 mg once daily has been 
studied in QUADRA, a single-arm study in 463 patients with recurrent 
high-grade serous epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who had been treated with 3 or more prior lines of 
therapy. The median duration of overall study treatment was 3 months 
(range: 0.03 to 32 months). For the indicated QUADRA population, the 
median duration was 4 months (range: 0.1 to 30 months).
Fatal adverse reactions occurred in 2% of patients, including 
cardiac arrest.
Serious adverse reactions occurred in 43% of patients receiving 
ZEJULA. Serious adverse reactions in >3% of patients were small 
intestinal obstruction (7%), vomiting (6%), nausea (5%), and 
abdominal pain (4%).
Permanent discontinuation due to adverse reactions (Grade 1 to 4) 
occurred in 21% of patients who received ZEJULA.
Adverse reactions led to dose reduction or interruption in 73% of 
patients receiving ZEJULA. The most common adverse reactions 
(≥5%) resulting in dose reduction or interruption of ZEJULA were 
thrombocytopenia (40%), anemia (21%), neutropenia (11%), 
nausea (13%), vomiting (11%), fatigue (9%), and abdominal pain 
(5%). 
Table 7 and Table 8 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients 
treated with ZEJULA in QUADRA.



Table 7: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in QUADRA

Adverse Reaction
Grades 1-4a 

(n=463)  
%

Grades 3-4a 

(n=463)  
%

Blood and lymphatic system disorders

Anemiab 51 27

Thrombocytopeniac 52 28

Neutropeniad 20 13

Gastrointestinal disorders

Nausea 67 10

Vomiting 44 8

Constipation 36 5

Abdominal pain 34 7

Diarrhea 17 0.2

General disorders and administration site conditions

Fatigue 56 7

Infections and infestations

Urinary tract infection 15 2

Investigations
Blood alkaline phosphatase 
increased 11 2

AST/ALT elevation 11 1

Metabolism and nutrition disorders

Decreased appetite 27 2

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 29 3

Nervous system disorders

Headache 19 0.4

Dizziness 11 0

Psychiatric disorders

Insomnia 21 1

Renal and urinary disorders

Acute kidney injury 17 1

Respiratory, thoracic and mediastinal disorders

Dyspnea 22 3

Cough 13 0

Vascular disorders

Hypertension 14 5

AST/ALT=Aspartate transaminase/alanine aminotransferase. 
aCommon Terminology Criteria for Adverse Events version 4.02.
b Anemia includes events with preferred terms of anemia, hemoglobin 
decreased, anemia macrocytic, aplastic anemia, and normochromic 
normocytic anemia.

c Thrombocytopenia includes events with preferred terms of 
thrombocytopenia and platelet count decreased.

d Neutropenia includes events with preferred terms of neutropenia, 
neutrophil count decreased, neutropenic infection, and neutropenic 
sepsis.

Table 8: Abnormal Laboratory Findings in ≥25% of Patients Receiving 
ZEJULA in QUADRA

Abnormal Laboratory Finding
Grades 1-4 

(n=463)  
%

Grades 3-4 

 (n=463)  
%

Decreased hemoglobin 83 26

Increased glucose 66 5

Decreased platelets 60 28

Decreased lymphocytes 57 18

Decreased leukocytes 53 9

Decreased magnesium 46 1

Increased alkaline phosphatase 40 4
Increased gamma glutamyl 
transferase 40 8

Increased creatinine 36 0.4

Decreased sodium 34 6

Decreased neutrophils 34 15

Increased aspartate aminotransferase 29 2

Decreased albumin 27 2

6.2 Postmarketing Experience
The following adverse reactions have been identified during 
postapproval use of ZEJULA. Because these reactions are reported 
voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal 
relationship to drug exposure.
Blood and Lymphatic System Disorders: Pancytopenia.
Immune System Disorders: Hypersensitivity (including anaphylaxis).
Nervous System Disorders: Posterior reversible encephalopathy 
syndrome (PRES).
Psychiatric Disorders: Confusional state/disorientation,  hallucination,  
cognitive impairment (e.g., memory impairment, concentration 
impairment).
Respiratory, Thoracic, and Mediastinal Disorders: Non-infectious 
pneumonitis.
Skin and Subcutaneous Tissue Disorders: Photosensitivity.
Vascular Disorders: Hypertensive crisis.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary 
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to pregnant women [see Clinical Pharmacology 
(12.1) of full prescribing information]. There are no data regarding 
the use of ZEJULA in pregnant women to inform the drug-associated 
risk. ZEJULA has the potential to cause teratogenicity and/or embryo-
fetal death since niraparib is genotoxic and targets actively dividing 
cells in animals and patients (e.g., bone marrow) [see Warnings 
and Precautions (5.2) and Nonclinical Toxicology (13.1) of full 
prescribing information]. Due to the potential risk to a fetus based 
on its mechanism of action, animal developmental and reproductive 
toxicology studies were not conducted with niraparib. Apprise 
pregnant women of the potential risk to a fetus. 
The background risk of major birth defects and miscarriage for the 
indicated population is unknown. 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.
8.2 Lactation
Risk Summary
No data are available regarding the presence of niraparib or its 
metabolites in human milk, or on its effects on the breastfed child 
or milk production. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to 
breastfeed during treatment with ZEJULA and for 1 month after 
receiving the final dose.
8.3 Females and Males of Reproductive Potential
ZEJULA 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 ZEJULA.
Contraception 
Females: Advise females of reproductive potential to use effective 
contraception during treatment with ZEJULA and for at least 6 
months following the last dose. 
Infertility 
Males: Based on animal studies, ZEJULA may impair fertility in 
males of reproductive potential [see Nonclinical Toxicology (13.1) of 
full prescribing information].
8.4 Pediatric Use 
The safety and effectiveness of ZEJULA have not been established in 
pediatric patients.
8.5 Geriatric Use
In PRIMA, 39% of patients were aged 65 years or older and 10% were 
aged 75 years or older. In NOVA, 35% of patients were aged 65 years 
or older and 8% were aged 75 years or older. No overall differences 
in safety and effectiveness of ZEJULA were observed between these 
patients and younger patients but greater sensitivity of some older 
individuals cannot be ruled out.
8.6 Renal Impairment
No dose adjustment is necessary for patients with mild (CLcr: 60 to 
89 mL/min) to moderate (CLcr: 30 to 59 mL/min) renal impairment. 
The degree of renal impairment was determined by creatinine 
clearance as estimated by the Cockcroft-Gault equation. The safety 
of ZEJULA in patients with severe renal impairment or end stage 
renal disease undergoing hemodialysis is unknown. 
8.7 Hepatic Impairment
For patients with moderate hepatic impairment, reduce the 
starting dosage of niraparib to 200 mg once daily [see Dosage 
and Administration (2.4) of full prescribing information]. Niraparib 
exposure increased in patients with moderate hepatic impairment 

[total bilirubin ≥1.5 x upper level of normal (ULN) to 3.0 x ULN and any 
aspartate transaminase (AST) level]. Monitor patients for hematologic 
toxicity and reduce the dose further, if needed [see Dosage and 
Administration (2.3) of full prescribing information]. 

For patients with mild hepatic impairment (total bilirubin <1.5 
x ULN and any AST level or bilirubin ≤ULN and AST>ULN), no dose 
adjustment is needed.
The recommended dose of ZEJULA has not been established for 
patients with severe hepatic impairment (total bilirubin >3.0 x 
ULN and any AST level) [see Clinical Pharmacology (12.3) of full 
prescribing information]. 
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient 
Information).
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Advise patients to contact their healthcare provider if they experience 
weakness, feeling tired, fever, weight loss, frequent infections, 
bruising, bleeding easily, breathlessness, blood in urine or stool, and/
or laboratory findings of low blood cell counts or a need for blood 
transfusions. This may be a sign of hematological toxicity or MDS or 
AML, which has been reported in patients treated with ZEJULA [see 
Warnings and Precautions (5.1)].
Bone Marrow Suppression
Advise patients that periodic monitoring of their blood counts is 
required. Advise patients to contact their healthcare provider for new 
onset of bleeding, fever, or symptoms of infection [see Warnings and 
Precautions (5.2)]. 
Hypertension and Cardiovascular Effects
Advise patients to undergo blood pressure and heart rate monitoring 
at least weekly for the first 2 months, then monthly for the first year of 
treatment and periodically thereafter. Advise patients to contact their 
healthcare provider if blood pressure is elevated [see Warnings and 
Precautions (5.3)].
Posterior Reversible Encephalopathy Syndrome
Inform patients that they are at risk of developing posterior reversible 
encephalopathy syndrome (PRES) that can present with signs and 
symptoms including seizure, headaches, altered mental status, or 
vision changes. Advise patients to contact their healthcare provider 
if they develop any of these signs or symptoms [see Warnings and 
Precautions (5.4)].
Dosing Instructions
Inform patients on how to take ZEJULA [see Dosage and Administration 
(2.2) of full prescribing information]. ZEJULA should be taken once 
daily. Instruct patients that if they miss a dose of ZEJULA not to take an 
extra dose to make up for the one that they missed. They should take 
their next dose at the regularly scheduled time. Each capsule should be 
swallowed whole. ZEJULA may be taken with or without food. Bedtime 
administration may be a potential method for managing nausea. 
Embryo-Fetal Toxicity
Advise females to inform their healthcare provider if they are pregnant 
or become pregnant. Inform female patients of the risk to a fetus and 
potential loss of the pregnancy [see Warnings and Precautions (5.5) 
and Use in Specific Populations (8.1)]. 
Contraception
Advise females of reproductive potential to use effective 
contraception during treatment with ZEJULA and for at least 6 
months after receiving the last dose [see Use in Specific Populations 
(8.3)].
Lactation
Advise patients not to breastfeed while taking ZEJULA and for 1 month 
after the last dose [see Use in Specific Populations (8.2)].
Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
Advise patients that ZEJULA capsules contain FD&C Yellow No. 5 
(tartrazine), which may cause allergic-type reactions (including 
bronchial asthma) in certain susceptible persons or in patients who 
also have aspirin hypersensitivity [see Warnings and Precautions 
(5.6)].
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Zanubrutinib PFS, ORR Are Superior to Ibrutinib for CLL/SLL
by SILAS INMAN

TREATMENT WITH ZANUBRUTINIB 
(Brukinsa) reduced the risk of progression 
or death by 35% compared with ibrutinib 
(Imbruvica) for patients with relapsed or refrac-
tory chronic lymphocytic leukemia (CLL) or 
small lymphocytic lymphoma (SLL), accord-
ing to findings from the phase 3 ALPINE study 
(NCT03734016) presented at the 64th American 
Society of Hematology Annual Meeting and 
Exposition and simultaneously published in the 
New England Journal of Medicine.1,2

Findings from the open-label study met the 
criteria for noninferiority and superiority for 
zanubrutinib vs ibrutinib for objective response 
rate (ORR) and progression-free survival (PFS) by 
independent review committee (HR, 0.65; 95% CI, 
0.49-0.86; P = .0024). The 24-month PFS rate was 
79.5% with zanubrutinib compared with 67.3% 
with ibrutinib. The ORR, which was the primary 
end point of the study, was 86.2% with zanubruti-
nib compared with 75.7% for ibrutinib (P = .0007). 

There were fewer adverse events (AEs) that 
led to treatment discontinuation observed with 
zanubrutinib (15.4%) vs ibrutinib (22.2%). Atrial 
fibrillation/flutter, which was assessed as a 
secondary end point in ALPINE, was significantly 
(P = .0004) less common with zanubrutinib (5.2%) 
vs ibrutinib (13.3%). There were no fatal cardiac 
events reported with zanubrutinib compared with 
6 events in the ibrutinib arm.

“ALPINE is the first study to demonstrate PFS 
superiority in a head-to-head comparison of BTK 
[Bruton tyrosine kinase] inhibitors in patients with 
relapsed or refractory CLL or SLL. Zanubrutinib 

has now proven superiority to ibrutinib in both 
PFS and ORR,” lead study author Jennifer R. 
Brown, MD, PhD, from the Dana-Farber Cancer 
Institute in Boston, Massachusetts, said during a 
presentation of the results. “Zanubrutinib has a 
better cardiac profile than ibrutinib, with 
lower rates of atrial fibrillation, serious 
cardiac events, cardiac events leading 
to treatment discontinuation, and fatal 
cardiac events.”

In ALPINE, 652 patients with relapsed 
or refractory CLL/SLL were randomized 
to receive zanubrutinib twice daily at 
160 mg (n = 327) or ibrutinib once daily 
at 420 mg (n = 325). Of these patients, 3 
in the zanubrutinib arm did not receive 
treatment. Fifty-three patients in this group 
discontinued due to AEs and 24 discontinued 
due to progressive disease. In the ibrutinib arm, 
1 patient did not receive treatment, 74 discon-
tinued due to AEs, and 42 discontinued due to 
progressive disease. 

The investigators noted that patient charac-
teristics were balanced between the arms, with 
61.5% of patients in each group being 65 years or 
older. The median age in the zanubrutinib group 
was 67 years vs 68 years in the ibrutinib group. 
Most patients in the study were male (65.1% with 
zanubrutinib and 71.4% for ibrutinib) and the 
median number of prior therapies received was 1 
in both groups. Nearly three-fourths of patients 
in the zanubrutinib and ibrutinib arms, respec-
tively, had IGHV-unmutated status (73.1% vs 
73.5%) and 13.8% and 15.4% had del(17p) disease. 

Additionally, 9.2% of those in the zanubrutinib 
arm and 7.7% in the ibrutinib arm had TP53 muta-
tions without del(17p). 

After 29.6 months of follow-up, the median 
PFS was not yet reached in the zanubrutinib arm 

compared with 35.0 months with ibruti-
nib (95% CI, 33.2-44.3). In patients with 
del(17p) or TP53 mutations (n = 75 in 
each arm), by independent assessment 
the 24-month PFS rates were 77.6% vs 
55.7% for zanubrutinib and ibrutinib, 
respectively (HR, 0.52; 95% CI, 0.30-0.88; 
P = .0134). PFS favored zanubrutinib 
across other major subgroups analyzed.

The investigator-assessed PFS rates 
were similar to the independent review 

committee. The investigator-assessed 24-month 
PFS rates were 78.4% with zanubrutinib and 
65.9% for ibrutinib-treated patients. The PFS also 
favored zanubrutinib over ibrutinib by investiga-
tor review for the del(17p)/TP53-mutant subgroup 
(HR, 0.53; 95% CI, 0.31-0.88). 

An AE of any grade or cause was experienced 
by 98.1% of patients in the zanubrutinib arm and 
by 99.1% of those in the ibrutinib group. Grade 3 
to 5 AEs were seen in 67.3% of those treated with 
zanubrutinib, with 10.2% of patients having a 
grade 5 AE. In the ibrutinib arm, 70.4% of patients 
experienced a grade 3 to 5 AE, with grade 5 
events seen in 11.1% of patients. Serious AEs were 
experienced by 42.0% and 50.0% of patients in the 
zanubrutinib and ibrutinib arms, respectively. 

The median treatment duration was 28.4 
months with zanubrutinib vs 24.3 months for 

Jennifer R. Brown, 
MD, PhD
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ibrutinib. AEs led to a dose reduction for 12.3% 
of those in the zanubrutinib arm and for 17.0% of 
those in the ibrutinib group. Dose interruptions 
were required due to AEs in 50.0% and for 56.8% 
of patients in the zanubrutinib and ibrutinib 
arms, respectively. 

Cardiac AEs were experienced by 21.3% and 
29.6% of those in the zanubrutinib and ibruti-
nib arms, respectively. Serious cardiovascular 
AEs were experienced by 6 patients in the zanu-
brutinib group (1.9%) compared with 25 in the 
ibrutinib arm (7.7%). Of these patients, 2 in the 
zanubrutinib group and 16 in the ibrutinib group 
and no previous cardiac-related medical history. 

“Overall, safety was improved with zanu-
brutinib, with serious adverse events reduced 
with zanubrutinib, and adverse events lead-
ing to dose reduction, dose interruption, and 
discontinuation lower with zanubrutinib vs ibru-
tinib,” Brown said. 

A new drug application is pending with the FDA 
for zanubrutinib as a treatment for patients with 
relapsed/refractory CLL/SLL. This application 
was based on earlier findings from an interim 
analysis of ALPINE along with phase 3 find-
ings from the SEQUOIA study (NCT03336333), 
which showed improvements in PFS compared 
with bendamustine plus rituximab (Rituxan). 

The agency was originally scheduled to decide on 
the application in October 2022 but delayed their 
review, with a deadline under the Prescription 
Drug User Fee Act of January 20, 2023. ■
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TABLE.  Outcomes in ALPINE by Mutat ional  Status 1,2

Intention-to-treat population

Outcome Zanubrutinib (n = 327) Ibrutinib (n = 325)

24-month PFS rate
78.4% 65.9%

HR, 0.65; 95% CI, 0.49-0.86; P = .002

ORR per investigator 83.5% 74.2%

ORR per IRC 86.2% 75.5%

Median DOR, months NR 33.9

OS for zanubrutinib vs ibrutinib HR, 0.76; 95% CI, 0.51-1.11

Patients with del(17p), TP53 mutation, or both

Outcome Zanubrutinib (n = 75) Ibrutinib (n = 75)

24-month PFS rate
72.6% 54.6%

HR, 0.53; 95% CI, 0.31-0.88

DOR, duration of response IRC, independent review committee; NR, not reached; ORR, overall response rate; OS, overall survival; PFS, progression-free 
survival.

Blinatumomab/Consolidation Chemotherapy Combination 
Improves OS in MRD-Negative B-Cell ALL
by GINA MAURO 

BLINATUMOMAB (BLINCYTO) FOLLOWED
by consolidation chemotherapy led to a 58% 
reduction in the risk of death compared with 
standard consolidation chemotherapy alone in 
adult patients with newly diagnosed minimal 
residual disease (MRD)-negative B-cell acute 
lymphoblastic leukemia (ALL), according to find-
ings of the phase 3 ECOG-ACRIN E1910 trial.

Results, which were presented 
during the 64th American Society 
of Hematology Annual Meeting and 
Exposition, showed that the median 
overall survival (OS) with blinatu-
momab plus chemotherapy was not 
reached compared with 71.4 months 
with chemotherapy alone (HR, 0.42; 
95% CI, 0.24-0.75; P = .003). OS rates 
at a median 3.5 years were 83% and 
65%, respectively. 

“This trial, E1910, showed for the first 
time, an overall survival advantage for adult 
patients with MRD-negative BCR-ABL1–nega-
tive B-lineage acute lymphoblastic leukemia 
who receive blinatumomab combined with 

chemotherapy,” lead study author Mark R. 
Litzow, MD, a professor of medicine in the 
Division of Hematology at Mayo Clinic, in 
Rochester, New York, said in a press briefing 
during the meeting. “We feel that this repre-
sented a new standard of care for this group of 
patients and should be incorporated into their 
standard therapy.”

Blinatumomab is a bispecific T-cell 
engager antibody designed to direct 
cytotoxic T cells to CD19-expressing 
cancer cells.  The agent is currently 
approved for use in adult and pediatric 
patients with B-cell precursor ALL 
who are in remission but still have 
MRD, as well as in adult and pediatric 
patients with relapsed/refractory B-cell 
precursor ALL. 

In ECOG-ACRIN E1910 (NCT02003222), patients 
underwent standard induction chemotherapy for 
about 2 months to induce a remission, followed 
by intensification chemotherapy for approxi-
mately 1 month to treat leukemia in the central 
nervous system. A total of 224 patients were 

then randomized to receive intravenous blina-
tumomab for 2 monthly cycles, followed by 4 
monthly cycles of consolidation chemotherapy 
and then 2 monthly cycles of blinatumomab 
(n = 112), or 4 monthly cycles of standard consol-
idation chemotherapy (n = 112). Maintenance 
chemotherapy was given in both arms for approx-
imately 2.5 years.

Patients, who were aged between 30 to 70 
years and had newly diagnosed, BCR-ABL1–nega-
tive, B-lineage ALL, were also tested for MRD via 
6-color flow cytometry at the time of randomiza-
tion, Litzow added. MRD negativity was defined 
as less than or equal to 0.01%.  

Twenty-two patients in each arm proceeded to 
allogeneic hematopoietic stem cell transplant. 

Seventeen deaths occurred on the 
blinatumomab arm (relapse, n = 8; nonrelapse 
mortality [NRM], n = 9) vs 39 on the chemother-
apy-alone arm (relapse, n = 20; NRM, n = 17; 
unknown, n = 2). ■

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

Mark R. Litzow, MD
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Ibrutinib Induction/Maintenance Is Highly Effective for MCL
by SILAS INMAN

THE ADDITION OF IBRUTINIB (Imbruvica) 
to standard chemoimmunotherapy induction 
followed by autologous stem cell transplanta-
tion (ASCT) and 2 years of maintenance ibrutinib 
significantly improved outcomes compared with 
standard chemoimmunotherapy induction and 
ASCT alone for younger patients with mantle 
cell lymphoma (MCL), according to findings from 
the phase 3 TRIANGLE study (NCT02858258) 
presented at the presented at the 64th American 
Society of Hematology Annual Meeting 
and Exposition.

The primary end point of the 3-arm study, 
conducted by the European MCL Network, was 
failure-free survival (FFS), with events counted 
as stable disease following induction, any 
progression, or death. The 3-year FFS rate was 
72% with standard induction and ASCT compared 
with 88% with ibrutinib added to induction, 
ASCT, and 2 years of ibrutinib maintenance (HR, 
0.52; P = .0008). 

Moreover, standard chemoimmunotherapy 
induction and ASCT failed to show superior FFS 
compared with ibrutinib plus chemoimmuno-
therapy as induction and 2 years of ibrutinib 
maintenance without ASCT, a regimen with 
far fewer adverse events (AEs). The 3-year FFS 
rate was 72% for chemoimmunotherapy/ASCT 
compared with 86% for ibrutinib alone (HR, 1.77; 
P = .9979). Rituximab (Rituxan) maintenance was 
permitted across all arms, with approximately 
half of patients receiving this treatment; however, 
subgroup analyses found its use did not alter 
the main results. 

“Based on time to failure, autologous trans-
plant plus ibrutinib is significantly superior to 
autologous transplant, and autologous 
transplant is not superior to ibrutinib,” 
lead author Martin Dreyling, MD, from 
the Department of Internal Medicine 
III, LMU University Hospital Munich, 
in Germany, said during a presentation 
of the results. “Currently, there [are] 
no decisions about whether autologous 
stem cell transplant adds to ibrutinib, 
but certainly right now toxicity favors 
ibrutinib only.”

The open-label study enrolled 870 patients 
across 3 treatment arms. In the first group, 
patients received induction therapy with 
3 cycles of R-CHOP (rituximab, cyclo-
phosphamide, doxorubicin hydrochloride 
[hydroxydaunomycin], vincristine sulfate 
[Oncovin], prednisone)/R-DHAP (rituximab, dexa-
methasone, cytarabine [high-dose ARA-C],

Cisplatin [platinum]) followed by ASCT (arm 
A; n = 288). In the second arm, patients received 

induction ibrutinib added to 3 cycles of R-CHOP/
R-DHAP followed by maintenance ibrutinib 
for 2 years (arm A + I; n = 292). The third arm 
combined ibrutinib with induction R-CHOP/
R-DHAP followed by 2 years of maintenance 
ibrutinib with no ASCT administered (arm I; n = 
290). Rituximab maintenance was administered 
to 58%, 57%, and 54% of patients in the A, A + I, 
and I arms, respectively. 

Baseline patient characteristics were balanced 
across arms and consistent with younger patients 
with MCL, Dreyling noted. The median age of 
patients in the study was 57 years (range, 27-68) 
and most were males (76%). Most patients had 

stage IV MCL (87%), and Mantle Cell 
Lymphoma International Prognostic 
Index risk groups were as follows: low 
(58%), intermediate (27%), and high 
(15%). Most patients had an ECOG perfor-
mance status of 0 or 1 (99%). 

Following induction therapy, the 
objective response rate (ORR) was 94% 
in arm A and the complete response 
(CR) rate was 36%. In combined find-
ings for patients receiving ibrutinib 

induction in arm A + I and I (N = 559), the ORR 
was 98% and the CR rate was 45%. The ORR 
and CR rates were significantly higher with 
the combined ibrutinib arms vs the control 
group, Dreyling noted. Superiority between 
ibrutinib-containing arms was also assessed, 
to explore the potential for ASCT, but findings 
remain inconclusive.

“Yes, the CR is low if you compare with other 
American trials. This is CT-based, it is not PET-CT 

based,” Dreyling said. “It is in line with previ-
ously published data [using this method] and 
when we looked at other induction regimens, this 
is highly comparable.”

Although too early to evaluate statistical signif-
icance, Dreyling noted, a trend toward improved 
overall survival (OS) with the addition of ibruti-
nib. The 3-year OS rate was 86% with standard 
chemoimmunotherapy induction followed by 
ASCT compared with 91% with ibrutinib/chemo-
immunotherapy as induction followed by ASCT 
and ibrutinib maintenance. Those who received 
ibrutinib/chemoimmunotherapy induction and 
ibrutinib maintenance without ASCT had a 3-year 
OS rate of 92%. 

Grade 3 to 5 AEs occurred at a similar 
frequency between chemoimmunotherapy induc-
tion groups following induction therapy. The most 
common AEs in those receiving chemoimmu-
notherapy alone vs the addition of ibrutinib for 
maintenance were thrombocytopenia (59% vs 61%, 
respectively) neutropenia (47% vs 49%), anemia 
(22% vs 24%), leukopenia (15% in both), febrile 
neutropenia (9% vs 12%), infections/infestations 
(9% vs 12%), and cardiac disorders (2% vs 3%). 
There were 3 grade 5 events in arm A and 2 in the 
ibrutinib-containing arms. 

The AEs associated with ASCT were identi-
cal across arms, Dreyling said, with the most 
common AE being blood and lymphatic disorders 
in 59% of patients in each arm. In the mainte-
nance phase, there were more AEs observed for 
those receiving ibrutinib. The most common 
grade 3 to 5 AEs for those in arms A + I, A, and 
I were neutropenia (44%, 17%, and 23%, respec-
tively), leukopenia (4%, 2%, and 2%), febrile 
neutropenia (6%, 3%, and 3%), infections/infesta-
tions (25%, 13%, and 19%), and cardiac disorders 
(3%, 1%, and 4%).

There were 39 deaths in arm A, 25 in arm A + I, 
and 23 in arm I. Lymphoma was a cause of death 
in 16, 4, and 11 patients across arms, respectively. 
Dreyling drew attention to concomitant disease 
and therapy as a cause of death. Of the deaths, 
3.8%, 2.4%, and 1.7% were attributed to concomi-
tant disease in arms A, A + I, and I, respectively. 
Therapy was listed as the cause of death for 1.4% 
in arm A and for 1.0% and 0% in arms A + I and I, 
respectively. ■

R E F E R E N C E

Dreyling M, Doorduijn JK, Gine E, et al. Efficacy and safety of ibrutinib 
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Martin  
Dreyling, MD

“Currently, there are no  
decisions about whether  
autologous stem cell  

transplant adds to ibrutinib, 
but certainly right now  

toxicity favors  
ibrutinib only.”

—MARTIN DREYLING, MD
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HDC-ASCT Shows Longer Survival vs Nonmyeloablative 
Chemoimmunotherapy in Primary CNS Lymphoma
by NICHOLE TUCKER

CONSOLIDATION THERAPY USING high-
dose chemotherapy (HDC) and autologous stem 
cell transplantation (ASCT) can achieve better 
outcomes in patients with primary central 
nervous system (CNS) lymphoma compared 
with nonmyeloablative chemoimmunother-
apy, according to results from the MATRix 
trial (NCT02531841) presented at the 64th 
American Society of Hematology Annual Meeting 
and Exposition.1

“This is the largest randomized, multi-
center, phase 3 trial investigating the 
impact of high-dose chemotherapy in 
untreated patients with primary CNS 
lymphoma not older than 70 years. 
Progression-free survival and over-
all survival [are] significantly higher 
after high-dose chemotherapy compared 
[with] conventional immune-chemo-
therapy, despite similar remission 
rates after consolidation,” Gerald 
Illerhaus, MD, explained during his presentation. 
Illerhaus works in the Department of Hematology, 
Oncology, and Palliative Care at Klinikum 
Stuttgart in Germany.

High-dose methotrexate–based induction 
immunochemotherapy followed by consolida-
tion HDC-ASCT is the current standard of care 
for primary CNS lymphoma. Because there was 
no research showing that conventional-dose 
nonmyeloablative immunochemotherapy can 
overcome chemotherapy resistance, eliminate 
minimal residual disease, and cross the brain-
blood barrier, Illerhaus said that determining the 
full ability of this treatment strategy was the 
main purpose of the MATRix trial. 

The open-label, randomized, 
phase 3 study included 230 
patients evaluated at 79 centers 
across 5 European countries 
(Germany, Italy, Denmark, 
Norway, and 
Switzerland). The 
primary end 
point was 

progression-free survival (PFS), and the second-
ary end points included complete response rate, 
overall survival (OS), quality of life, and safety.

Patients in the study were randomly assigned 
to receive 2 cycles of the R-DeVIC regimen 
(rituximab [Rituxan] 375 mg/m2/d on day 0 
(d0), dexamethasone 40 mg/d [d1-3], etopo-
side 100 mg/m2/d [d1-3], ifosfamide 1500 mg/
m2/d [d1-3], and carboplatin 300 mg/m2 [d1]) 
in the consolidation arm or carmustine (BCNU) 

400 mg/m2 or busulfan 2 × 2 mg/kg 
plus thiotepa (Tepadina) 2 × 5 mg/kg 
(d5-(-4) and ASCT.

At baseline, characteristics were 
balanced between the 2 arms, accord-
ing to Illerhaus. The median age was 
58.9 years in the HDC-ASCT arm vs 
58.5 years in the nonmyeloablative 
chemoimmunotherapy arm. In the 
R-DeVIC arm, 46.1% were women, and 
43.0% were women in the HDC-ASCT 

arm. Most patients had an ECOG performance 
status of greater than 1, increased lactate dehy-
drogenase level, increased cerebrospinal fluid 
protein, and multiple lesions determined by 
MRI. Few patients in both arms had meningeal 
involvement per MRI. 

In the HDC-ASCT arm, the complete response 
and unconfirmed complete response rate was 
40.0% before consolidation and 65.2% after 
consolidation compared with 39.5% and 67.5%, 
respectively, in the control arm. The partial 
response rate was 60.0% before consolidation in 
the HDC-ASCT arm and 15.7% after consolidation 
vs 60.5% and 21.1%, respectively, in the R-DeVIC 

arm. After consolidation in the HDC-ASCT 
arm, 8.7% of patients had stable disease 

and 8.7% had progressive disease, 
whereas 5.3% of patients had stable 
disease and a 6.2% had  progressive 
disease in the control arm.

Results for the primary 
end points favored 

the HDC-ASCT arm. 
The PFS rate in the 
HDC-ASCT arm 
was 79% (95% CI, 
71%-86%) vs 53% (95% 
CI, 44%-62%) in the 
control (HR, 0.404; 

95% CI, 0.252-0.650;  
P = .0002). The PFS 

benefit was also seen 
across most subgroups.

Regarding the 

key secondary end point of OS, HDC-ASCT led to 
a 54% reduction in the risk of death. The OS rate 
was 86% (95% CI, 78%-91%) with HD-ASCT vs 71% 
(95% CI, 61%-78%) with R-DeVIC (HR, 0.456; 95% 
CI, 0.256-0.812; P =.0077).

The most common grade 3 and 4 toxicities 
observed in the HDC-ASCT arm and the R-DeVIC 
arm were neutropenia (75% vs 56%), thrombo-
cytopenia (95% vs 83%), anemia (75% vs 69%), 
and febrile neutropenia/infections (63% vs 15%). 
Treatment-related deaths occurred in 3.4% of the 
HDC-ASCT arm compared with 0% of the control 
arm. Illerhaus noted that there has been no differ-
ence in neurotoxicity between the treatment 
arms. Further research around the safety and 
efficacy of HDC with methotrexate will be investi-
gated in the OptiMATe trial (NCT04931368). ■

R E F E R E N C E

1. Illerhaus G, Ferreri A, Binder M, et al. Effects on survival of non-mye-

loablative chemoimmunotherapy compared to high-dose chemother-

apy followed by autologous stem cell transplantation (HDC-ASCT) as 

consolidation therapy in patients with primary CNS lymphoma - results 

of an international randomized phase III trial (MATRix/IELSG43). Blood. 

2022;140(suppl 2):LBA-3. doi:10.1182/blood-2022-171733

Gerald  
Illerhaus, MD

MORE ON

Cheah on the Investigation of 
BGB-11417 With or Without 
Zanubrutinib in CLL 

Chan Cheah, MBBS, clinical professor, University 
of Western Australia (WA), consultant hema-
tologist, lymphoma lead, fellowship program 
director, Sir Charles Gairdner Hospital, Pathwest 
Laboratory Medicine WA, Linear Clinical Research 
and Hollywood Private Hospital, founder, Blood 
Cancer Research WA, discusses the investigation of 
BGB-11417 with or without zanubrutinib (Brukinsa) 
in chronic lymphocytic leukemia (CLL).

 WATCH V IDEO :  bit. ly/3PHA4I3
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Magrolimab Plus Azacitidine and Venetoclax Produces Promising 
Responses in Newly Diagnosed, High-Risk AML
by CAROLINE SEYMOUR

THE ADDITION OF MAGROLIMAB to azac-
itidine (Vidaza) and venetoclax (Venclexta) 
produced high complete response (CR) rates and 
was well tolerated as first-line therapy in patients 
with high-risk de novo and secondary acute 
myeloid leukemia (AML) regardless of TP53 muta-
tion status, according to findings from the phase 
1/2 2020-0027 trial (NCT04435691) presented at 
the 64th American Society of Hematology Annual 
Meeting and Exposition.

In the frontline population (n = 43), the CR/CR 
with incomplete hematologic recovery (CRi) rate 
was 72% (n = 31), and the objective response rate 
(ORR) was 81% (n = 35). The minimal residual 
disease–negative rate was 67% (n = 16/28). The 
median count recovery for platelets and absolute 
neutrophils was 32 days (range, 0-74) and 36 days 
(range, 16-88), respectively. The 4- and 8-week 
mortality rates were 0%.

In the relapsed/refractory cohort (n = 36), 
the CR/CRi rate was 11% (n = 2) in vene-
toclax-exposed patients and 44% (n = 8) in 
venetoclax-naïve patients. Only 1 patient without 
prior venetoclax exposure achieved a morphologic 
leukemia-free state, for an ORR of 49% (n = 9).

“The combination of azacitidine, venetoclax, 
and magrolimab was safe in the front-
line setting in this very high-risk 
population,” lead study author Naval 
Daver, MD, said in a presentation of the 
data. “Activity in relapsed/refractory 
AML was modest.” Daver is an asso-
ciate professor in the Department of 
Leukemia at The University of Texas MD 
Anderson Cancer Center in Houston.

Azacitidine plus venetoclax represents 
a frontline standard in older and unfit patients 
with AML, but only 35% to 40% of patients remain 
alive for more than 2 years. Moreover, patients 
with TP53 mutations have worse outcomes, with a 
median survival of 5 to 7 months. 

Prior single-arm studies have shown encourag-
ing safety and activity with an hypomethylating 
agent (HMA) plus CD47 inhibition in front-
line, TP53-mutant and TP53 wild-type disease. 
Moreover, the addition of the CD47 inhibitor 
magrolimab to azacitidine and venetoclax was 
previously found to have encouraging synergistic 
activity when examined in preclinical models. 

The phase 1 dose-finding portion of the 2020-
0027 trial enrolled patients (n = 6) at least 18 
years of age with relapsed/refractory AML, an 
ECOG performance status of 2 or less, adequate 
organ function, and a white blood cell count 
no greater than 15 × 109/L. In this group, no 

dose-limiting toxicities occurred. As such, the 
recommended phase 2 dose for magrolimab was 
established at 1 mg/kg on days 1 and 4, 15 mg/
kg on day 8, and 30 mg/kg on day 11 of the first 
cycle and thereafter for subsequent doses.

The phase 2 portion of the research was split 
into 3 cohorts: front line (de novo and secondary 
AML), relapsed/refractory and venetoclax-naïve, 
and relapsed/refractory with prior venetoclax 
exposure. In the frontline cohort, patients had to 
be at least aged 75 years, younger than 75 years 
and ineligible for intensive therapy, or at least 
aged 18 years with TP53 mutant or adverse-risk 
cytogenetics regardless of fitness. 

The primary objectives were to determine 
the maximum tolerated dose and recommended 
phase 2 dose and assess the rate of CR and CRi. 
Secondary objectives included the evaluation 
of ORR, duration of response (DOR), event-free 
survival, overall survival (OS), minimal residual 
disease–negative rate, 4- and 8-week mortality, 
and the number of patients transitioning to stem 
cell transplant. 

Baseline characteristics in the frontline cohort 
reflected a median age of 70 years (range, 32-84); 
37% (n = 16) of patients were female, and most 

patients (n = 40; 93%) had an ECOG 
performance status of 1 or 2. Daver 
emphasized that 91% (n = 39) of patients 
had adverse risk and 65% (n = 28) had 
adverse cytogenetics per European 
LeukemiaNet 2017 criteria. 

At a median follow-up of 14.5 months, 
the DOR in the frontline de novo popula-
tion (n = 33) was not reached in patients 
with TP53-mutant and TP53 wild-type 

disease. The 18-month DOR rates were 52% and 
74%, respectively. The 12-month OS rates in the 
TP53-mutant and TP53 wild-type populations 
were 53% and 83%, respectively.

At a median follow-up of 14.0 months, the DOR 
in the frontline secondary population (n = 10) 
was 5.9 months in those with TP53-mutant 
disease and 2.2 months in those with TP53 wild-
type disease. The median OS was 7.6 months and 
9.6 months, respectively.

Additionally, the variant allele fraction of TP53 
was reduced from baseline to best response in 
responders (n = 15; P = .01) and nonresponders 
(n = 6; P = .07).

To get a better sense of how the triplet 
compares with combinations of HMAs and 
venetoclax in the TP53-mutated population, inves-
tigators conducted a survival comparison of the 2 
approaches using datasets evaluating azacitidine 

or decitabine plus venetoclax from MD Anderson 
Cancer Center (n = 150). The results favored the 
triplet, with a median OS of 10.4 months vs 5.7 
months with HMA/venetoclax (adjusted HR for 
the triplet for death, 0.41; 95% CI, 0.18-0.88; P = 
.009). Similar findings were seen in a propensi-
ty-matched analysis, with a median OS of 10.4 
months with the triplet vs 3.5 months with HMA/
venetoclax (P = .02). 

Additional findings demonstrated that 8 
patients with de novo and 1 with secondary, 
untreated TP53-mutant disease underwent trans-
plant. The median relapse-free survival (RFS) 
was 16.3 months in transplanted patients vs 4.2 
in nontransplanted patients. Similarly, median 
OS was improved in transplanted patients, 
at 16.6 months vs 9.8 months in non-trans-
planted patients. 

In the relapsed/refractory population, at a 
median follow-up of 17.9 months, the median 
relapse-free survival was 3.1 months in vene-
toclax-exposed patients vs 7.5 months in 
venetoclax-naïve patients. The median OS was  
3.1 months and 5.6 months in venetoclax-exposed 
and venetoclax-naïve patients, respectively.

In terms of safety, all patients (n = 79) experi-
enced at least 1 adverse effect (AE), and 90% (n = 
71) had at least 1 grade 3 or greater AE. Notably, 
there were no immunological AEs or treatment 
discontinuations because of treatment-related 
AEs. Eight patients (10%) experienced infu-
sion reactions (grade 3, n = 3), which were well 
managed with dexamethasone prior to the next 
doses of therapy. Eighteen patients (23%) had 
grade 3 or greater anemia on study, none of which 
led to life-threatening events or deaths. The 
median drop in haptoglobin after the first infu-
sion of magrolimab was 1.2 g/dL (range, 0-3.9) in 
the frontline population.  

Common nonhematologic treatment-emergent 
AEs included febrile neutropenia (any grade, 44%; 
grade ≥3, 44%), lung infection (any grade, 43%; 
grade ≥3, 35%), sepsis (any grade, 15%; grade ≥3, 
15%), and hyperbilirubinemia (any grade, 52%; 
grade ≥3, 11%).

“Next steps include a randomized study that 
has been initiated to assess whether azac-
itidine, venetoclax, and magrolimab can 
improve on azacitidine and venetoclax in front-
line patients in the phase 3 ENHANCE-2 
[NCT04778397] and ENHANCE-3 [NCT05079230] 
trials,” Daver said. ■

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

Naval Daver, MD
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Ibrutinib-Venetoclax Combo Appears Effective in Previously 
Untreated Waldenström Macroglobulinemia
by RYAN MCDONALD

THE USE OF IBRUTINIB (Imbruvica) with 
venetoclax (Venclexta) was associated with a high 
number of durable treatment responses among 
a group of patients with previously untreated 
Waldenström macroglobulinemia, 
according to findings presented at the 
64th American Society of Hematology 
Annual Meeting and Exposition.

The investigators conducted a 
single-arm, multicenter phase 2 
prospective trial with the goal of iden-
tifying a treatment regimen that is 
free from chemotherapy and induces 
deeper responses.  

“[Bruton tyrosine kinase (BTK)] inhib-
itors are probably one of the most effective agents 
we have to treat patients with Waldenström’s,” 

lead study author Jorge J. Castillo, MD, said 
during the presentation. “These therapies give us 
an indefinite duration of therapy. BCL2 antago-
nists have been used in the relapse setting; they 

have provided a high degree of effi-
cacy; however, the duration of therapy 
is a little unclear at this time.” Castillo 
is the clinical director of Bing Center 
for Waldenström’s Macroglobulinemia 
at Dana-Farber Cancer Institute in 
Boston, Massachusetts.

Castillo noted that past study find-
ings have shown that combining the 
BTK inhibitor ibrutinib with the BCL2 
antagonist venetoclax, has been shown 

to be safe and effective in patients with mantle 
cell lymphoma and chronic lymphocytic leukemia 

(CLL). As a result, the investigators wanted to 
determine if similar outcomes were possible in 
Waldenström macroglobulinemia.

The investigators enrolled 45 patients (median 
age, 67 [range, 39-81]; 67% male) and placed 
them on a 24-cycle treatment regimen. Cycle 
1 consisted of 420 mg of ibrutinib orally every 
day. The ibrutinib continued into cycle 2 with 
a ramp-up regimen of venetoclax at 100 mg, 
200 mg and 400 mg orally every day. Cycles 3 
through 24 were 420 mg of ibrutinib and 400 mg 
of venetoclax orally every day. 

The overall patient population achieved a 100% 
overall response rate, of which 40% (n = 18) were 
deemed very good partial responses (VGPR) 
and 53% were partial responses (PR). Of note, 
the investigators established that there would 

Jorge J.  
Castillo, MD

Amid Withdrawal News, Final DREAMM-2 Analysis  
Confirms Durability of Belantamab Mafotodin Monotherapy  
in Relapsed/Refractory Multiple Myeloma
by CONOR KILLMURRAY

SINGLE-AGENT BELANTAMAB mafodotin-
blmf (Blenrep) continued to produce rapid, deep, 
and durable responses in patients with relapsed/
refractory multiple myeloma (RRMM), according 
to the results of the final analysis of the phase 2 
DREAMM-2 trial (NCT03525678).1

Final results from the phase 2 two-arm, open- 
label study of single-agent belantamab mafodotin 
showed a median time to response of 1.5 months 
(95% CI, 1.0-2.1) in the cohort of patients given 2.5 
mg/kg of belantamab (n = 97) compared with 1.4 
months in the 3.4-mg/kg cohort (n = 99). 
Moreover, median duration of response (DOR) 
was 12.5 months (95% CI, 4.2-19.3) in the 2.5-mg/
kg cohort and 6.2 (95% CI, 4.8-18.7) in the 
3.4-mg/kg cohort.

The median DOR in the 2.5-mg/kg cohort was 
an improvement over previous reposts and the  
2.5-mg/kg dose of belantamab mafodotin remains 
the only recommended dose of the antibody-drug 
conjugate, explained Ajay K. Nooka, MD, MPH, 
FACP, director of the myeloma program and 
professor in the Department of Hematology and 
Medical Oncology at the Emory University School 
of Medicine in Atlanta, Georgia, in a presenta-
tion of the data at the 64th American Society of 

Hematology Annual Meeting and Exposition. 
Nooka is also scientific director of Winship Data 
and Technology Applications Shared Resource at 
Winship Cancer Institute of Emory University.

The final analysis showed that overall survival 
(OS) also improved from previous stud-
ies for patients on the 2.5-mg/kg dose, 
while the overall response rate (ORR), 
clinical benefit response (CBR), and 
DOR were maintained across patient 
subgroups with high-risk cytoge-
netic symptoms and mild to moderate 
renal impairment.

In comparison to the 13-month  
analysis presented in 2020 that first 
looked at belantamab mafodotin alone in 
patients with RRMM,2 the OS improved to over  
15 months in certain patients with a median OS 
of 15.3 months (95% CI, 9.9-18.9) and 30.7 months 
in patients who just had a very good partial 
response (VGPR) to the drug.1 The ORR remained 
consistent with previous reports at 32% in the  
2.5-mg/kg cohort (97.5% CI, 21.7%-43.6%) 
compared with 35% (97.5% CI, 24.8%-47.0%) in the 
3.5-mg/kg cohort but there were more complete 
responses, factoring for stringent CR, in the 

analysis cohort vs the comparing arm at 9 vs 5 
patients, respectively. Moreover, 9 patients had 
a VGPR, 13 had a partial response, and 27 had 
stable disease at the time of follow up.

For patients who had a VGPR or greater the 
median progression-free survival (PFS) 
was 14.0 months (95% CI, 9.7 to not 
reached [NR]) in the 2.5-mg/kg cohort 
compared with 16.8 months (95% CI, 
7.7-NR) in the 3.4-mg/kg cohort. Median 
PFS among the rest of the patients 
was 2.8 months (95% CI, 1.6-3.6) in 
the 2.5-mg/kg cohort compared with 
3.9 months (95% CI, 2.0-5.8) in the 
3.4-mg/kg arm.1

The minimal residual disease (MRD) 
negativity rates also remained consistent with 
previous reports but were ultimately stronger 
in the 2.5-mg/kg cohort. The MRD negativity 
rate for patients with a VGPR or more was 36% 
(95% CI, 12.8%-64.9%) in the 2.5-mg/kg cohort 
vs 23% (95% CI, 5.0%-53.8%) in the 3.4-mg/kg 
cohort. Among the 14 patients with a VGPR in the 
2.5-mg/kg cohort 5 were MRD negative compared 
to 3 patients out of 13 patients with VGPR in the 
3.5-mg/kg cohort.1

Ajay K. Nooka, MD, 
MPH, FACP
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need to be 19 VGPRs for the study to meet its 
primary end point.

The median time to a response was 1.9 months. 
At a median follow-up of 11 months, the esti-

mated 12-month progression-free survival (PFS) 
was approximately 92%. The estimated overall 
survival rate was approximately 95%.

There were 7 adverse events (AEs) of grade 4 or 
5, with most AEs being grade 2 and 3. The most 
common grade 2 AEs were muscle/joint pain  
(n = 14) and reflux (n = 10). The most common 
grade 3 AE was neutropenia (n = 10). 

Castillo noted that there was only one patient to 
experience disease progression, and that person 
had achieved a VGPR after 7 cycles. Two deaths 
occurred due to ventricular arrythmia. Castillo 
said, the findings showed that patients enrolled on 
the trial experienced higher-than-expected rates of 
ventricular arrythmia.

This finding caused the investigators to conclude 
treatment earlier than they had intended. Castillo 
noted that investigators are continuing follow-up of 
the patients who have now been off therapy since 

March 2022 when another patient experienced a 
grade 2 cardiac-related event during a stress test. 

However, Castillo said there is still value in 
continuing to study the combination. “It could be 
that these patients really had a higher-risk profile,” 
he said. “Most of these patients were older indi-
viduals [older than] 65, they were men, they had 
other cardiac risks including hypertension, prior 
history of arrythmias, [and] prior history of coro-
nary artery disease. So maybe it has something 
to do with that.

“There is always the idea [that] ibrutinib and 
venetoclax can actually interact with each other 
and increase the serum levels and that might 
induce these arrhythmias....But again, as of today, 
all that is just pure hypothesis. Now I think what 
we see from these experiments is that the combi-
nation is actually very powerful, so I think there is 
value [to] continuing [and] evaluating concurrent 
BTK and BCL2 inhibition.”

Castillo was asked to clarify the use of “very 
powerful,” as one of the moderators noted that 
no complete responses were associated with 

treatment and that the VGPR rate was approxi-
mately 40% and questioned why the findings seen 
in chronic lymphocytic leukemia trials perhaps did 
not translate to Waldenström macroglobulinemia.  

“That was something that we were hoping to 
see,” Castillo said. “But again, we [are] still unclear 
if complete responses should be the outcome that 
we should aim for in these patients. Now I want to 
remind everybody here that pretty much nobody 
completed their 24 months of therapy. We had 
about 40% of patients complete at least a year, 
[and] about 60% of patients did not complete a 
year of therapy. So these are the responses that 
I’m providing at this time, [which] is a median 
time of [venetoclax and ibrutinib] exposure [of] 
about 11 months. So there is always a possibil-
ity that we can get into deeper responses with 
longer treatments.” ■

R E F E R E N C E

Castillo JJ, Sarosiek S, Branagan R, et al. Ibrutinib and venetoclax in pre-

viously untreated Waldenström macroglobulinemia. Blood. 2022;140:(suppl 

1):564-565. doi:10.1182/blood-2022-155610

The DREAMM-2 data follow the November 
2022 news that GSK, the developer of belantamab 
mafodotin, announced that it had initiated the 
process for withdrawal of the US marketing autho-
rization for the agent based on a request from the 
FDA. This was based on the results of the phase 3 
DREAMM-3 trial, which missed the requirements 
of its accelerated approval regulations.3

In DREAMM-2, 221 patients were enrolled with 
the median age of patients randomized to treat-
ment being 65 years old in the 2.5-mg/kg cohort 
compared with 67 years old in the 3.4-mg/kg 
cohort. Eligible patients for the trial had to have 
measurable disease and refractory to immuno-
modulatory drugs, proteasome inhibitors, and 
intolerant to anti-CD38 monoclonal antibodies. 
Moreover, patients could not have been exposed to 
prior BCMA-targeted therapy.1

“No new safety signals were noted [when] 
comparing [results] with the earlier portion of the 
study,” explained Nooka.

Overall, 71% of patients in the 2.5-mg/kg 
cohort had keratopathy compared with 75% in 
the 3.5-mg/kg cohort with 29% having grade 3 
keratopathy and 1 patient experiencing grade 4 
keratopathy vs 24% and 1 patient with a grade 4 
event in the 3.4-mg/kg cohort. Blurred vision was 
seen in 25% of patients in 2.5-mg/kg cohort vs 
36% in the 3.4-mg/kg cohort and 48% of patients 
experienced BCVA reduced to 20/50 or worse vs 
49%, respectively.

The other 2 most frequent AEs of any grade 
in the 2.5-mg/kg vs 3.4-mg/kg cohorts was 
thrombocytopenia (38% vs 57%) and anemia 

(27% vs 38%). In the 2.5-mg/kg arm 9 patients 
experienced grade 3 thrombocytopenia and 
21 patients had grade 3 anemia compared 
with 9 patients 3.4-mg/kg cohort and 38 with 
anemia, respectively.

The overall infection rate was lower in the 
2.5-mg/kg cohort at 45% compared with 55% 
in the 3.4-mg/kg cohort with 19 patients in the 
2.5-mg/kg arm experiencing grade 3 or greater 
infections vs 44 patients in the 3.4-mg/kg arm. 
The most frequent of these infections in both 
cohorts were upper respiratory tract infec-
tions seen in 10 patients in the 2.5-mg/kg arm 
compared with 22 patients in the 3.4-mg/kg arm. 
Serious AEs were also seen in the final  
analysis with 45% of patients in the 2.5-mg/kg 
cohort experiencing them and 4 patients having a 
fatal serious AE with 1 being determined to have 
been treatment related.

These ocular and other AEs were then managed 
with dose delays and dose reductions with 54% 
of patients in the 2.5-mg/kg cohort having an 
AE related dose delay with 15 patients having 
3 or more dose delays. Moreover, in respond-
ing patients (n = 31) dose delays of 63 days or 
longer occurred in 16 patients. However, in the 
3.4-mg/kg cohort 62% of patients had an AE 
related dose delay with 20 patients having more 
than 3 dose delays. In the 34 responding patients 
in the 3.4-mg/kg cohort 19 patients had a dose 
delay of 63 days or more.

Among patients who had any keratopathy- 
related dose delays 34 patients in the 2.5-mg/kg 
cohort and 39 in the 3.4-mg/kg cohort ultimately 

restarted treatment. Moreover, the median time 
to resolution of the first event of either blurred 
vision, reduced BCVA and keratopathy was 43, 23, 
and 120 days, respectively, in the 2.5-mg/kg arm. 
However, keratopathy was not resolved for 18 
patients in the 2.5-mg/kg cohort compared with 
27 patients in the 3.4-mg/kg arm.

Overall, AE related dose reductions occurred 
in 36% and 44% of patients in the 2.5-mg/kg and 
3.4-mg/kg cohorts, respectively, with ocular 
AE related dose reductions and dose delays 
occurring in slightly more patients in the 
3.4-mg/kg cohort vs the 2.5-mg/kg cohort relat-
ing to keratopathy at 28% vs 30% and 47% vs 
49%, respectively. Ocular AEs that led to perma-
nent discontinuations occurred in 5 patients in 
the 2.5-mg/kg cohort compared with 3 patients 
in the 3.4-mg/kg cohort with 11 patients overall 
discontinuing belantamab mafodotin treatment 
due to AEs in the 2.5-mg/kg cohort vs 12 in the 
3.4-mg/kg cohort. ■
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