
 

To come
To come to come 
to come.  
View at: targetedonc.com/link/000

 TARGETED COMMUNICATIONS VIDEOS | TARGETEDONC.COM

P A R T N E R  P A G E 
To come 
To come 
To come pages 00-00

16%

22%

57%

5%
70

60

50

40

30

20

10

0

57.4

30.8

5.2 8.2

ALSO 
IN THIS 
ISSUE

Top 10 Advances in Large B-Cell 
Lymphomas in the Past 10 Years 
PAGES 64-73

Regulatory Roundup 
PAGES 14-16

Pluvicto Approval Launches 
Theranostics in Prostate Cancer 
PAGE 77

 

04.19 | VOL. 8 | NO. 5

C O N T I N U E D  O N  P A G E  28

7.22 | VOL. 11 | NO. 10

I M M U N O T H E R A P Y  • B I O M A R K E R S  • P A T H W A Y S

Wellbeing Checkup
Kimberly A. Kurseen, MD, Emory University School  
of Medicine, said maintaining professional boundaries  
is important when treating patients with cancer.  
View at: targetedonc.com/link/1841

ACCORDING TO A presentation 
summarizing molecular targeted 
therapies in hepatocellular carci-

noma (HCC) in the first and second line, 
frontline combination therapies including 
atezolizumab (Tecentriq) and bevacizumab 
(Avastin) or tremelimumab and durvalumab  
(Imfinzi) demonstrated superiority in 
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AACR
Combination Therapies  
Outperform Sorafenib in 
Hepatocellular Carcinoma

PER® SPOTLIGHT: CFS®

Conference Casts  
a Wide Net to Reach  
the Whole Cancer Team

SUCCESSFULLY TREATING AND 
managing cancer takes a team 
effort, so having everyone on the 

same page is paramount. Each team 
member has their expertise to contrib-
ute to optimize patient outcomes. That 
is the distinguishing characteristic 
of the 40th Annual CFS® Innovative  
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ADC/ICI Combo 
Effective in BCG-
Unresponsive NMIBC

PATIENTS WITH BACILLUS 
Calmette–Guérin (BCG)-unre-
sponsive non–muscle invasive 

bladder cancer (NMIBC) were respon-
sive to the combination of pembroli-
zumab (Keytruda) and 
nadofaragene firade-
novec (Instiladrin) in 
a single-arm phase 3 
trial (NCT02773849), 
according to results 
presented at the 2022 
American Urological 
Association Annual Meeting.1

Nadofaragene firadenovec, a novel 
intravesical gene therapy, delivers 
IFNA2 to urothelial cells. Prior data 
from the phase 3 trial showed nad-
ofaragene firadenovec was effective 
in patients with high-grade BCG-un-
responsive NMIBC.

“Nadofaragene firadenovec has 
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ESMO BREAST
Adding Nivolumab to 
T-DXd Has Minimal 
Benefit in HER2+ BC 

ADDING NIVOLUMAB 
(OPDIVO) to fam-trastu-
zumab deruxtecan-nxki  

(T-DXd; Enhertu) in the third-line 
setting of advanced HER2-positive 
breast cancer had no discernible 
benefit over T-DXd alone, according 
to findings from DS8201-A-U105 
(NCT03523572), a dose escalation 
and dose expansion trial. Further, 
antitumor activity was consistent with 
previously reported data for T-DXd. 

Findings from the dose 
expansion portion of 
the study, which includ-
ed cohort 1 (n = 29) and 
cohort 2 (n = 16), were 
presented at the Euro-
pean Society of Medical 
Oncology Breast Can-

cer Congress 2022 by Erika P. Hamil-
ton, MD, of the Sarah Cannon Research 
Institute in Nashville, Tennessee.1

Patients in cohort 1 were HER2- 
positive and were previously treat-
ed with trastuzumab emtansine 
(T-DM1; Kadcyla). Patients in cohort 
2 had HER2-low breast cancer and 
had previously received standard 
therapy (n = 16).

Investigators reported that the 
objective response rate (ORR) for 
cohort 1 was 65.6% (95% CI, 46.8-
81.4) and 50.0% (95% CI, 24.7-75.3) for 
cohort 2. In cohort 1, 3 patients (9.4%) 
had a complete response (CR) and 18 
patients (56.3%) had a partial response 
(PR). In cohort 2, zero patients had a 
CR and 8 patients (50.0%) had a PR.

In the dose-escalation portion, 
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Cutaneous Reactions (continued)
Monitor patients for new or worsening cutaneous reactions, including photosensitivity reactions. Withhold ZYNLONTA for 
severe (Grade 3) cutaneous reactions until resolution. Advise patients to minimize or avoid exposure to direct natural or 
artificial sunlight including exposure through glass windows. Instruct patients to protect skin from exposure to sunlight by 
wearing sun-protective clothing and/or the use of sunscreen products. If a skin reaction or rash develops, dermatologic 
consultation should be considered.
Embryo-Fetal Toxicity
Based on its mechanism of action, ZYNLONTA can cause embryo-fetal harm when administered to a pregnant woman 
because it contains a genotoxic compound (SG3199) and affects actively dividing cells. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with ZYNLONTA and for 9 months after the last dose. Advise male patients with female 
partners of reproductive potential to use effective contraception during treatment with ZYNLONTA and for 6 months after 
the last dose. 
ADVERSE REACTIONS
In a pooled safety population of 215 patients (Phase 1 and LOTIS-2), the most common (>20%) adverse reactions, 
including laboratory abnormalities, were thrombocytopenia, increased gamma-glutamyltransferase, neutropenia, anemia, 
hyperglycemia, transaminase elevation, fatigue, hypoalbuminemia, rash, edema, nausea, and musculoskeletal pain.
In LOTIS-2, serious adverse reactions occurred in 28% of patients receiving ZYNLONTA. The most common serious adverse 
reactions that occurred in ≥2% receiving ZYNLONTA were febrile neutropenia, pneumonia, edema, pleural effusion, and 
sepsis. Fatal adverse reactions occurred in 1%, due to infection.
Permanent treatment discontinuation due to an adverse reaction of ZYNLONTA occurred in 19% of patients. Adverse reactions 
resulting in permanent discontinuation of ZYNLONTA in ≥2% were gamma-glutamyltransferase increased, edema, and effusion.
Dose reductions due to an adverse reaction of ZYNLONTA occurred in 8% of patients. Adverse reactions resulting in dose 
reduction of ZYNLONTA in ≥4% was gamma-glutamyltransferase increased.
Dosage interruptions due to an adverse reaction occurred in 49% of patients receiving ZYNLONTA. Adverse reactions leading 
to interruption of ZYNLONTA in ≥5% were gamma-glutamyltransferase increased, neutropenia, thrombocytopenia, and edema. 
You may report side effects to the FDA at (800) FDA-1088 or www.fda.gov/medwatch. 
You may also report side effects to ADC Therapeutics at 1-855-690-0340.

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

INDICATION AND USAGE  
ZYNLONTA is indicated for the treatment of adult patients with relapsed or refractory large B-cell lymphoma after two or 
more lines of systemic therapy, including diffuse large B-cell lymphoma (DLBCL) not otherwise specified, DLBCL arising 
from low-grade lymphoma, and high-grade B-cell lymphoma.
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).

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Effusion and Edema 
Serious effusion and edema occurred in patients treated with ZYNLONTA. Grade 3 edema occurred in 3% (primarily peripheral 
edema or ascites) and Grade 3 pleural effusion occurred in 3% and Grade 3 or 4 pericardial effusion occurred in 1%.
Monitor patients for new or worsening edema or effusions. Withhold ZYNLONTA for Grade 2 or greater edema or effusion 
until the toxicity resolves. Consider diagnostic imaging in patients who develop symptoms of pleural effusion or pericardial 
effusion, such as new or worsened dyspnea, chest pain, and/or ascites such as swelling in the abdomen and bloating. 
Institute appropriate medical management for edema or effusions.
Myelosuppression
Treatment with ZYNLONTA can cause serious or severe myelosuppression, including neutropenia, thrombocytopenia, and 
anemia. Grade 3 or 4 neutropenia occurred in 32%, thrombocytopenia in 20%, and anemia in 12% of patients. Grade 4 
neutropenia occurred in 21% and thrombocytopenia in 7% of patients. Febrile neutropenia occurred in 3%. 
Monitor complete blood counts throughout treatment. Cytopenias may require interruption, dose reduction, or 
discontinuation of ZYNLONTA. Consider prophylactic granulocyte colony-stimulating factor administration as applicable.
Infections
Fatal and serious infections, including opportunistic infections, occurred in patients treated with ZYNLONTA. Grade 3 or 
higher infections occurred in 10% of patients, with fatal infections occurring in 2%. The most frequent Grade ≥3 infections 
included sepsis and pneumonia. 
Monitor for any new or worsening signs or symptoms consistent with infection. For Grade 3 or 4 infection, withhold 
ZYNLONTA until infection has resolved.
Cutaneous Reactions
Serious cutaneous reactions occurred in patients treated with ZYNLONTA. Grade 3 cutaneous reactions occurred in  
4% and included photosensitivity reaction, rash (including exfoliative and maculo-papular), and erythema. 
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ZYNLONTATM (loncastuximab tesirine-lpyl) for injection, for intravenous use
The following is a Brief Summary; refer to full Prescribing Information for complete product information.

Table 1: Adverse Reactions (≥10%) in Patients with Relapsed 
or Refractory DLBCL who received ZYNLONTA in LOTIS-2

Adverse Reaction
ZYNLONTA 
(N=145)

All Grades (%) Grades 3 or 4 (%)
General Disorders and Administration Site Conditions

Fatigueb 38 1a

Edemac 28 3a

Skin and Subcutaneous Tissue Disorders

Rashd 30 2a

Pruritus 12 0

Photosensitivity reaction 10 2a

Gastrointestinal Disorders

Nausea 23 0

Diarrhea 17 2a

Abdominal paine 14 3

Vomiting 13 0

Constipation 12 0

Musculoskeletal and Connective Tissue Disorders

Musculoskeletal painf 23 1a

Metabolism and Nutrition Disorders

Decreased appetite 15 0

Respiratory Disorders

Dyspneag 13 1a

Pleural effusion 10 2a

Infection

Upper respiratory tract infectionh 10 <1a

Table 2: Select Laboratory Abnormalities (≥10%) That Worsened from 
Baseline in Patients with Relapsed or Refractory DLBCL Who Received 
ZYNLONTA in LOTIS-2

Laboratory 
Abnormality

ZYNLONTAa

All Grades (%) Grade 3 or 4 (%)
Hematologic
Platelets decreased 58 17

Neutrophils decreased 52 30

Hemoglobin decreased 51 10b

Chemistry
GGT increased 57 21

Glucose increased 48 8

AST increased 41 <1b

Albumin decreased 37 <1b

ALT increased 34 3

TM

ZYNLONTA is a trademark of ADC Therapeutics SA.  
© 2021 ADC Therapeutics SA. All rights reserved. 
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Novel Targeted 
Therapies Gaining 
Ground in 
Myeloproliferative 
Neoplasms

Recent advances in therapeutic 
development really owe a lot to pivotal 

preclinical work that looks at targets 
outside of the JAK/STAT pathway. ”     
    –DOUGLAS A. TREMBLAY, MD, PAGE 27
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Clinical Trials Continue 
to Identify and Refine 
Therapies Across Cancers

THERAPEUTIC DEVELOPMENT marches on across can-
cer settings but that progress only rolls forward with con-
tinuing enrollment in randomized clinical trials (RCTs). 

Long considered the gold standard for determining efficacy, 
RCTs that identify, improve, and refine new and existing thera-
pies across cancer settings are the subject of many articles in 
Targeted Therapies in Oncology™.

In this issue’s Special Report (PAGES 24-27), which 
addresses emerging novel therapies for myeloproliferative 
neoplasms, patients with primary myelofibrosis have very good 
standard treatments available to them: ruxolitinib (Jakafi) and 
fedratinib (Inrebic), as well as the option to undergo allogeneic 
hematopoietic stem cell transplantation. 

Hydroxyurea (Hydrea, Droxia), phlebotomy, and use of 
blood thinning agents to minimize the risk of blood clots are 
standard therapies for polycythemia vera. Essential thrombo-
cytopenia also can be managed with hydroxyurea, anagrelide 
(Agrylin), interferon alfa-2b (Intron A), and peginterferon  
alfa-2a (Pegasys).

But positive outcomes can be fleeting, and current research 
has identified potential treatment targets in the myeloprolifera-
tive neoplasm space. Results have been shared during medical 
conferences throughout the year.

For example, at the European Hematology Association (EHA) 
2022 Congress, findings from the phase 3 MOMENTUM trial 
(NCT04173494) revealed momelotinib’s superiority in symptom 
control and spleen response compared with danazol. Also present-
ed at EHA2022, results from the MANIFEST trial (NCT02158858), 
which evaluated the combination of the BET inhibitor pelabresib 
(CPI-0610) with ruxolitinib, demonstrated a longer response with 
the combination therapy compared with ruxolitinib alone.

Refining treatment strategies are also a primary objective 
of RCTs. In a trial presented at the European Society of Med-
ical Oncology Breast Cancer Congress 2022, findings from 
the TUXEDO-1 trial (NCT04752059), an ongoing open-label, 
study of trastuzumab deruxtecan in adult patients with HER2- 
positive breast cancer with newly diagnosed or progressing brain 
metastases after prior local therapy demonstrated significant 
responses and prolonged disease control (PAGES 37-38). 

Findings were encouraging with data suggesting that systemic 
treatment is feasible in patients with active brain metastasis, 
and supports further investigation of antibody-drug conjugate 
treatment in this setting.

At a median follow-up of 11 months (range, 3-17), the median 
progression-free survival was 14 months (95% CI, 11.0-not 
reached) and the median overall survival was not reached. Inves-
tigators reported that the response rate among patients with 
measurable extracranial disease (n = 8) was 62.5%.

The search for optimal therapies and the desire to meet 
patients’ unmet needs continue to fuel investigators’ efforts. 
We look forward to reporting on ongoing RCTs in the pages of 
Targeted Therapies in Oncology™.

Mike Hennessy Jr
P R E S I D E N T  &  C E O

PRECISION MEDICINE   
IN ONCOLOGY®

74   Exploring the Role of Gut  
Microbiome in Cancer Therapy

CLINICAL HIGHLIGHTS   

77  VOICES IN THE FIELD 

Pluvicto Approval Launches 
Theranostics in Prostate Cancer   

83  IMMUNO-ONCOLOGY® 

Bispecific Antibodies Extend  
Clinical Reach of Immunotherapy  
at 2022 ASCO Annual Meeting  

CASE-BASED  
PEER PERSPECTIVES

86   Multiple Myeloma  
With Rafael Fonseca, MD   



6 Targeted Therapies in Oncology | Vol. 11 No. 10 

E D I T O R I A L  B O A R D Vol. 11 No. 10

Jame Abraham, MD 
Hematology/Oncology 
Cleveland Clinic
Taussig Cancer Institute 
Cleveland, OH

Lawrence Afrin, MD 
Hematology/Oncology
University of Minnesota
Minneapolis, MN

Sanjiv S. Agarwala, MD
Hematology/Oncology
St. Luke’s Hospital & Health 
Network
Bethlehem, PA

Nita Ahuja, MD
Surgery & Oncology
The Johns Hopkins Hospital 
Baltimore, MD

Lowell Anthony, MD
Medical Oncology
University of Kentucky Markey 
Cancer Center
Lexington, KY

J. Robert Beck, MD
Fox Chase Cancer Center 
Philadelphia, PA

Tomasz Beer, MD 
Prostate Cancer Program 
Oregon Health & Science 
University Cancer Institute 
Portland, OR

Jonathan Samuel Berek, MD
Gynecologic Cancers 
Stanford School of Medicine 
Palo Alto, CA 

James R. Berenson, MD 
Myeloma and Bone Cancer 
Institute for Myeloma & Bone 
Cancer Research
West Hollywood, CA

Ralph V. Boccia, MD
Hematology
Center for Cancer and Blood 
Disorders
Bethesda, MD

Jennifer R. Brown, MD, PhD
Hematologic  Oncology
Dana-Farber Cancer Institute 
Harvard University
Boston, MA

Jeffrey Bumpous, MD 
Otolaryngology-HNS University 
of Louisville 
Louisville, KY

Paul A. Bunn Jr, MD
Medical Oncology
University of Colorado Denver 
School of Medicine
Denver, CO

Emily Chan, MD, PhD 
Vanderbilt University 
Nashville, TN

Helen Chan, MD
GI Surgical Oncology Lakeland 
Regional Cancer Center
Lakeland, FL

Tarek Chidiac, MD 
Hematology/Oncology
The Mark H. Zangmeister 
Cancer Center
Columbus, OH

Patrick Wayne Cobb, MD 
St. Vincent Frontier Cancer 
Center
Billings, MT

Ezra E. W. Cohen, MD 
Moores Cancer Center
UC San Diego
San Diego, CA

Richard Cohen, MD 
Cohen Hufford Koltzova 
Medical
San Francisco, CA

Allen L. Cohn, MD
Rocky Mountain Cancer Center
Denver, CO

Sandra Cuellar, PharmD, BCOP
Department of Pharmacy 
Practice
University of Illinois at Chicago
Chicago, IL

Mary B. Daly, MD, PhD
Clinical Genetics
Fox Chase Cancer Center
Philadelphia, PA

Don S. Dizon, MD
Women’s Cancers
Lifespan Cancer Institute
Rhode Island Hospital
Providence, RI

Robert Dreicer, MD 
Medical Oncology
University of Virginia Health 
System
Charlottesville, VA

Anthony D. Elias, MD
Breast Cancer & Sarcoma 
University of Colorado Cancer 
Center
Aurora, CO

Fadi Estephan, MD 
Medical Oncology 
Hutchinson Clinic 
Hutchinson, KS

Richard Finn, MD 
Hematology, Internal Medicine, 
Medical Oncology UCLA 
Jonsson Comprehensive 
Cancer Center
Los Angeles, CA

Evelyn Fleming, MD 
Gynecologic Oncology 
Dartmouth-Hitchcock Medical 
Center
Lebanon, NH 

Michele Cottler-Fox, MD
Pathology
University of Arkansas for 
Medical Sciences
Little Rock, AR

David R. Gandara, MD
Hematology and Oncology 
UC Davis Cancer Center 
Sacramento, CA

Richard Goldberg, MD 
Gastrointestinal Oncology
West Virginia University Cancer 
Institute
Morgantown, WV

Leonard G. Gomella, MD
Urology
Thomas Jefferson University 
Philadelphia, PA

Andre H. Goy, MD
Physician in Chief Hackensack 
Meridian Health Oncology Care 
Transformation Service 
Chairman & Chief Physician 
John Theurer Cancer Center
Lydia Pfund Chair for 
Lymphoma
Academic Chairman Oncology- 
Hackensack Meridian School of 
Medicine
Professor of Medicine – 
Georgetown University
Hackensack, NJ

David Graham, MD
Hematology/Oncology
Levine Cancer Institute
Charlotte, NC

Gregory Griffin, MD 
Hematology/Oncology 
Alfred I. duPont Hospital 
for Children
Wilmington, DE

Reuben Guerrero, MD 
Hematology/Oncology
Straub Clinic & Hospital 
Honolulu, HI

Mahendra Gupta, MD 
Medical Oncology
Sanford Roger Maris Cancer Center
Fargo, ND

Daniel Hamstra, MD, PhD 
Radiation Oncology
Beaumont Health
Dearborn, MI

Robin Hanson, MD, PhD 
Cardinal Kids Cancer Center  
St. John’s Mercy Medical Center
Creve Coeur, MO

Roy S. Herbst, MD, PhD
Medical Oncology
Yale School of Medicine 
New Haven, CT

Francisco Hernandez- 
Ilizaliturri, MD
Medicine and Immunology 
Roswell Park Cancer Institute 
Buffalo, NY

William Hocking, MD 
Hematology/Oncology 
Marshfield Clinic 
Marshfield, WI

Dennie Jones Jr, MD 
Thoracic Oncology
Division of Hematology/
Oncology
University of Florida
Gainesville, FL

Emad Kandil, MD, MBA
Surgery
Section of Endocrine & 
Oncological Surgery 
Tulane Cancer Center 
New Orleans, LA

Song Kang, MD
Virginia Oncology Associates 
Sentara Careplex Hospital 
Hampton, VA

Phillip J. Koo, MD
Diagnostic Imaging
Banner MD Anderson Cancer 
Center
Gilbert, AZ

Karl Lewis, MD
Medical Oncology
University of Colorado Denver 
School of Medicine
Aurora, CO

Rogerio C. Lilenbaum, MD
Medical Oncology
Smilow Cancer Hospital at Yale 
Cancer Center
New Haven, CT

Gary H. Lyman, MD, MPH
Clinical Research
Fred Hutchinson Cancer 
Research Center
Seattle Cancer Care Alliance
Seattle, WA

David G. Maloney, MD, PhD
Clinical Research
Fred Hutchinson Cancer 
Research Center 
Seattle, WA

Maurie Markman, MD 
Clinical Affairs & Medical 
Oncology
Cancer Treatment Centers of 
America
Philadelphia, PA

Joseph Mikhael, MD 
Hematology/Oncology 
Department of Internal 
Medicine
Mayo Clinic 
Scottsdale, AZ

Mohamed Mitwally, MD 
Obstetrics & Gynecology 
University of Minnesota 
Minneapolis, MN

Bradley Monk, MD
Gynecologic Oncology
University of Arizona College  
of Medicine
Creighton University School  
of Medicine
GOG Foundation
Phoenix, AZ

Hyman Muss, MD
School of Medicine at 
University of UNC-Chapel Hill 
Breast Cancer and Geriatric 
Oncology Program
UNC Lineberger, 
Comprehensive Cancer Center, 
Chapel Hill, NC

Leigh Neumayer, MD 
Obstetrics and Gynecology/
Breast Cancer
The University of Arizona 
College of Medicine
Tucson, AZ

Anthony Nguyen, MD 
Medical Oncology 
Comprehensive Cancer 
Centers of Nevada-Siena 
Henderson, NV

Joyce A. O’Shaughnessy, MD 
Breast Cancer Research 
Texas Oncology/US Oncology 
Dallas, TX

Judith Payne PhD, RN, AOCN
Nursing Research University of 
Wisconsin Hospital and Clinics 
Madison, WI

Andrew L. Pecora, MD
John Theurer Cancer Center 
Hackensack University Medical 
Center 
Hackensack, NJ

Román Pérez-Soler, MD
Oncology
Albert Einstein College of 
Medicine
Bronx, NY

Daniel P. Petrylak, MD 
Medical Oncology, Urology
Signal Transduction Research 
Program
Yale Cancer Center 
New Haven, CT

Aarati Rao, MD 
Pediatric Hematology/ 
Oncology
Roseville Medical Group
Roseville, CA

John Rhee, MD 
Medical Oncology & 
Hematology, PC
Yale-New Haven Hospital 
New Haven, CT

Steven T. Rosen, MD 
Hematology/Oncology
City of Hope Comprehensive 
Cancer Center 
Beckman Research Institute
Duarte, CA

Richard J. Rosenbluth, MD 
Palliative Medicine
Holy Name Medical Center
Teaneck, NJ

Hope S. Rugo, MD, FASCO
Breast Oncology and Clinical 
Trials Education
UCSF Helen Diller Family 
Comprehensive Cancer Center
San Francisco, CA

Oliver Sartor, MD 
Department of Urology 
Tulane Cancer Center 
New Orleans, LA

Lee Schwartzberg, MD 
Hematology/Oncology
West Cancer Center
Germantown, TN

David Spigel, MD
Lung Cancer Program
The Sarah Cannon Research 
Institute
Nashville, TN

Kellie Sprague, MD
Bone Marrow Transplantation 
Tufts Medical Center
Boston, MA

Keith K. Stewart, MB, ChB 
Hematology/Oncology Mayo 
Clinic
Scottsdale, AZ

Stephen G. Swisher, MD
Surgery and Research 
University of Texas, 
MD Anderson Cancer Center 
Houston, TX

J. Tate Thigpen, MD (retd) 
Medical Oncology
The University of Mississippi
Jackson, MS

Katherine Tkaczuk, MD 
Medicine & Oncology 
University of Maryland Cancer 
Center
Baltimore, MD

Everett E. Vokes, MD 
Medicine and Radiation 
Oncology, Biological Sciences
University of Chicago Medicine
Chicago, IL

Roland B. Walter, MD, 
PhD, MS
Clinical Research
Fred Hutchinson Cancer 
Research Center 
Seattle, WA

Ronald S. Walters, MD, MBA, 
MHA
Medical Operations & 
Informatics
Breast Medical Oncology 
MD Anderson Cancer Center 
Houston, TX

Richard Wein, MD 
Otolaryngology-Head & Neck 
Surgery
Tufts Medical Center 
Boston, MA

Jack L. West, MD
City of Hope
Duarte, CA

James Wheeler, MD 
Radiation Oncology 
Goshen Center for Cancer Care
Goshen, IN

Jeffrey Zonder, MD 
Hematology/Oncology 
Karmanos Cancer Center 
Detroit, MI

PHYSICIAN EDITOR 
IN CHIEF 

Robert L. 
Ferris, MD, PhD
Director
Hillman Cancer Center
University of Pittsburgh 
Medical Center
Pittsburgh, PA

PHYSICIAN EDITOR 
IN CHIEF 

John M. Burke, MD
Hematologist and Medical 
Oncologist
Rocky Mountain Cancer 
Centers
Associate Chair
US Oncology Hematology 
Research Program
Aurora, CO

Interested in joining our 
Advisory Board?
Contact Lisa Astor,  
lastor@targetedonc.com.



EDITORIAL & PRODUCTION

Vice President of Content Kristie L. Kahl 

Managing Editor Lisa Astor; lastor@TargetedOnc.com

Assistant Managing Editor Anthony Berberabe, MPH 

Senior Editor Nichole Tucker, MA

Editor Dylann Cohn-Emery 

Associate Editor Conor Killmurray

Assistant Editors  Jonah Feldman, Will Pizii, Jordyn Sava 

Contributing Editors Gina Mauro, Anita T. Shaff er, Kristi Rosa, 
Brittany Lovely, Jason Harris, Caroline Seymour, Hayley Virgil

Vice President, Copy Jennifer Potash

Copy Chief Paul Silverman

Copy Supervisor Nicole 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 Perez, Yasmeen Qahwash

Creative Director, Publishing Melissa Feinen

Senior Graphic Designer Jennifer Kralyevich

SALES & MARKETING

Vice President, Sales, Oncology Erik Lohrmann

Executive Vice President, Oncology Professional Relations 
Donna Short, MA

Director, National Accounts Robert Mara; rmara@TargetedOnc.com 

Senior National Account Managers Michael Kesting; 
mkesting@TargetedOnc.com; James Rivellino JRivellino@TargetedOnc.com

National Account Manager Scott Young; syoung@mjhlifesciences.com 

Group Coordinator Samantha Melassanos

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

Vice President, Human Resources & Administration 
Shari Lundenberg 

Vice President, Mergers & Acquisitions Chris Hennessy

Executive Creative Director, Creative Services Jeff  Brown

Subscribe to receive newsletters 
from Targeted Oncology™ at 
TargetedOnc.com/email-profi le or use 
a smartphone to scan this code.

Targeted Therapies in Oncology (ISSN 1539-8226) is published 18 times per year 
(monthly in January, March, May, June, August, September, and bimonthly in February, 
April, July, October, November, December) by Intellisphere, LLC, 2 Clarke Drive, Suite 
100, Cranbury, NJ 08512.  Periodicals Postage Prices at Cranbury, NJ and additional 
mailing offices.  POSTMASTER: Send address changes to Targeted Therapies in Oncology, 
2 Clarke Drive, Suite 100, Cranbury, NJ 08512.

The content contained in this publication is for general information purposes only. The reader 
is encouraged to confi rm the information presented with other sources. Targeted Therapies in 
Oncology 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. Targeted Therapies in Oncology reserves the right to alter 
or correct any error or omission in the information it provides in this publication, without any 
obligations. Targeted Therapies in Oncology 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 refl ect the opinion or policy of
Targeted Therapies in Oncology.

Targeted Therapies in Oncology is a registered trademark of Intellisphere, LLC. 
2 Clarke Drive, Suite 100, Cranbury, NJ 08512. 
Phone: (609) 716-7777. Fax: (609) 716-4747. Copyright © 2021. 
All rights reserved. Subscription $79.00 per year US, $35.00 medical students; 
$10.00 single issues. Copyright © 2022 by Intellisphere, LLC. 
All rights reserved. Printed in USA.

2 Clarke Drive, Suite 100 | Cranbury, NJ 08512 | (609) 716-7777

FOUNDER 
Mike Hennessy Sr

1960-2021

 July 2022 | Targeted Therapies in Oncology 7

Robert L. Ferris, MD, PhD
Director
Hillman Cancer Center
University of Pittsburgh 
Medical Center
Pittsburgh, PA

IF YOU HAVEN’T heard or were not at the 2022 American Society of Clinical 
Oncology (ASCO) Annual Meeting, very exciting findings emerged during 
the plenary session focusing on the results of the DESTINY-Breast04 trial 

(NCT03734029). This study evaluated the use of an antibody-drug conjugate 
(ADC), fam-trastuzumab deruxtecan-nxki (Enhertu), with a chemotherapy pay-
load attached to the HER2 antibody targeting breast cancer with low expression 
of HER2. The results for progression-free survival and significantly improved 
overall survival in patients with low HER2 expression, regardless of hormone- 
receptor status, compared with standard chemotherapy were exciting. 

As a phase 3 trial targeting a previously unaddressed population of patients, 
this was one of those ASCO meetings that truly energized the field. Initially, 
trastuzumab was only useful for that fraction of patients with high HER2 
expression. Now using this ADC therapy, those patients with low expression 
are candidates for an exciting and effective new oncologic therapy. 

Secondly, a number of patients may express HER2 but not at the high levels 
seen in a subset of breast cancer patients. Thus, these other solid tumors may 
now have a new therapy available, including urologic and lung cancers and 
some types of head and neck and salivary cancers, with ongoing trials cur-
rently accruing. Furthermore, the concept of the ADC may not only overcome 
resistance when the protein is present at high levels, but the payload of che-
motherapy may provide an amplification and multiplier effect to the tumor 
antigen–targeted therapeutic antibody itself.  

Harnessing existing and otherwise safe antibody-targeting strategies and combin-
ing them with chemotherapy or other bioactive compounds or as a bispecific dual 
antibody moiety are an exciting strategy of protein engineering that is emerging and 
coming into its own in oncology. Although we certainly do need to monitor for unex-
pected or similarly amplified toxicities, let us not forget that part of the excitement of 
the plenary session and the DESTINY-Breast04 success was that it was collectively 
shared and experienced at ASCO. The energizing effect for the trainees and the 
experienced clinical investigators was palpable. It also teaches us that trials do 
work and do change practice. It pays to offer clinical trials to our patients and 
slog through the sometimes-tedious work of developing a protocol, getting it 
funded, and carrying it to fruition. Thus, it was a great experience to be pres-
ent again at ASCO in the plenary session. Here’s to many more experiences 
together with such exciting and positive data benefitting our patients. TT

R o b e r t  L .  F e r r i s ,  M D,  P h D 
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Promising Findings From 
DESTINY-Breast04 Trial 
Energizes ASCO Meeting
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OVERALL SURVIVAL AT 3-YEAR PLANNED EXPLORATORY ANALYSIS‡

(median duration of follow-up 39.4 months)
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Time from randomization (months)
Number of patients at risk
IMFINZI + EP

EP

268 244 214 177 140 109 85 70 60 54 50 46 39 25 13 3 0 0

269 243 212 156 104 82 64 51 36 24 19 17 13 10 3 0 0 0

36 months

17.6%

52.8%
12 months

24 months

22.9%

IMFINZI + EP (n=268)
EP (n=269)

HR=0.71 
(95% CI, 0.60-0.86)

ES-SCLC

Indication
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the first-line treatment of adult patients with 
extensive-stage small cell lung cancer (ES-SCLC).

Select Safety Information
There are no contraindications for IMFINZI® (durvalumab).

Immune-Mediated Adverse Reactions
Important immune-mediated adverse reactions listed under Warnings and Precautions may not include all possible severe and fatal 
immune-mediated reactions. Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or 
tissue. Immune-mediated adverse reactions can occur at any time after starting treatment or after discontinuation. Monitor patients 
closely for symptoms and signs that may be clinical manifestations of underlying immune-mediated adverse reactions. 

Please see Brief Summary of complete Prescribing Information on adjacent pages. 

Safety and tolerability
•

•

•
•
•

IMFINZI + EP: The only 
IO combination with 
3-year overall survival 
in 1L ES-SCLC1

IMFINZI + EP: Sustained overall survival benefit at 3 years1

NEW CASPIAN 3-YEAR OVERALL SURVIVAL ANALYSIS

Durvalumab (IMFINZI®) + etoposide with either cisplatin or 
carboplatin is a Category 1, preferred treatment option for 
first-line ES-SCLC2*†

ES-SCLC=extensive-stage small cell lung cancer; EP=etoposide and either carboplatin or cisplatin; IO=immuno-oncology; 1L=first line.
*Preferred intervention=intervention that is based on superior efficacy, safety, and evidence, and, when appropriate, affordability. Category 1=based upon high-level evidence, there is uniform 
National Comprehensive Cancer Network® (NCCN®) consensus that the intervention is appropriate. NCCN makes no warranties of any kind whatsoever regarding their content, use, or application 
and disclaims any responsibility for their application or use in any way. To view the most recent and complete version of the guideline, go online to NCCN.org.

†See the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for detailed recommendations, including other preferred treatment options.2

See the new 3-year analysis at IMFINZIhcp.com/sclc

HR=hazard ratio; CI=confidence interval; mOS=median overall survival; OS=overall survival; Q3W=once every 3 weeks; Q4W=once every 4 weeks.
‡The planned exploratory 3-year OS analysis was conducted at ~3 years after the last patient was randomized, and was not formally tested for statistical significance. At the time of the 3-year 
analysis, mOS was 12.9 months (95% CI, 11.3-14.7) with IMFINZI + EP vs 10.5 months (95% CI, 9.3-11.2) with EP alone (HR=0.71; 95% CI, 0.60-0.86). OS rates at 12, 24, and 36 months are 
the estimated proportion of patients alive based on the 3-year analysis.1

§The CASPIAN study is an open-label, multicenter, Phase III study of 805 treatment-naïve patients with ES-SCLC who were randomized 1:1:1 between 3 arms. Patients received IMFINZI 1500 mg 
plus either carboplatin or cisplatin and etoposide Q3W (n=268) for 4 cycles, followed by IMFINZI 1500 mg Q4W until disease progression or unacceptable toxicity or either carboplatin or cisplatin 
and etoposide Q3W (n=269) for 4 to 6 cycles. The third arm was IMFINZI plus an Investigational Agent and EP followed by IMFINZI maintenance (n=268). FDA approval was based on the results 
from the planned interim analysis of the IMFINZI + EP and EP alone arms. Overall survival was the primary endpoint. At the time of the planned interim overall survival analysis with a median 
duration of follow-up of 14.2 months, mOS was 13 months (95% CI, 11.5-14.8) with IMFINZI + EP vs 10.3 months (95% CI, 9.3-11.2) with EP alone (HR=0.73; 95% CI, 0.59-0.91; P=0.0047).3,4

HR=0.73 (95% CI, 0.59-0.91; P=0.0047)

13-MONTH mOS
WITH IMFINZI + EP

10.3-MONTH mOS
WITH EP ALONE

VS

SUPERIOR OVERALL SURVIVAL AT INTERIM ANALYSIS3§
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(median duration of follow-up 39.4 months)

1.0

0.8

0.6

0.4

0.2

30 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51

Pr
ob

ab
ili

ty
 o

f o
ve

ra
ll 

su
rv

iv
al

Time from randomization (months)
Number of patients at risk
IMFINZI + EP

EP

268 244 214 177 140 109 85 70 60 54 50 46 39 25 13 3 0 0

269 243 212 156 104 82 64 51 36 24 19 17 13 10 3 0 0 0

5.8%
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24 months
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EP (n=269)

HR=0.71 
(95% CI, 0.60-0.86)

ES-SCLC

Indication
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the first-line treatment of adult patients with 
extensive-stage small cell lung cancer (ES-SCLC).

Select Safety Information
There are no contraindications for IMFINZI® (durvalumab).

Immune-Mediated Adverse Reactions
Important immune-mediated adverse reactions listed under Warnings and Precautions may not include all possible severe and fatal 
immune-mediated reactions. Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or 
tissue. Immune-mediated adverse reactions can occur at any time after starting treatment or after discontinuation. Monitor patients 
closely for symptoms and signs that may be clinical manifestations of underlying immune-mediated adverse reactions. 

Please see Brief Summary of complete Prescribing Information on adjacent pages. 

Safety and tolerability
• Serious adverse reactions occurred in 31% of patients receiving IMFINZI + EP at the interim analysis and in 33% of patients 

receiving IMFINZI + EP at the 3-year analysis1,3

• The most frequent serious adverse reactions reported in ≥1% of patients were febrile neutropenia (4.5%), pneumonia (2.3%), 
anemia (1.9%), pancytopenia (1.5%), pneumonitis (1.1%), and chronic obstructive pulmonary disease (1.1%)3

• The most common adverse reactions (occurring in ≥20% of patients) were nausea, fatigue/asthenia, and alopecia3

• Discontinuation rates were the same with IMFINZI + EP and EP alone (9% in both arms)4

• Fatal adverse reactions occurred in 4.9% of patients receiving IMFINZI + EP. These include pancytopenia, sepsis, septic shock, 
pulmonary artery thrombosis, pulmonary embolism, and hepatitis (1 patient each) and sudden death (2 patients)3

IMFINZI + EP: The only 
IO combination with 
3-year overall survival 
in 1L ES-SCLC1

IMFINZI + EP: Sustained overall survival benefit at 3 years1

NEW CASPIAN 3-YEAR OVERALL SURVIVAL ANALYSIS

Durvalumab (IMFINZI®) + etoposide with either cisplatin or 
carboplatin is a Category 1, preferred treatment option for 
first-line ES-SCLC2*†

See the new 3-year analysis at IMFINZIhcp.com/sclc

HR=hazard ratio; CI=confidence interval; mOS=median overall survival; OS=overall survival; Q3W=once every 3 weeks; Q4W=once every 4 weeks.
‡The planned exploratory 3-year OS analysis was conducted at ~3 years after the last patient was randomized, and was not formally tested for statistical significance. At the time of the 3-year 
analysis, mOS was 12.9 months (95% CI, 11.3-14.7) with IMFINZI + EP vs 10.5 months (95% CI, 9.3-11.2) with EP alone (HR=0.71; 95% CI, 0.60-0.86). OS rates at 12, 24, and 36 months are 
the estimated proportion of patients alive based on the 3-year analysis.1

§The CASPIAN study is an open-label, multicenter, Phase III study of 805 treatment-naïve patients with ES-SCLC who were randomized 1:1:1 between 3 arms. Patients received IMFINZI 1500 mg 
plus either carboplatin or cisplatin and etoposide Q3W (n=268) for 4 cycles, followed by IMFINZI 1500 mg Q4W until disease progression or unacceptable toxicity or either carboplatin or cisplatin 
and etoposide Q3W (n=269) for 4 to 6 cycles. The third arm was IMFINZI plus an Investigational Agent and EP followed by IMFINZI maintenance (n=268). FDA approval was based on the results 
from the planned interim analysis of the IMFINZI + EP and EP alone arms. Overall survival was the primary endpoint. At the time of the planned interim overall survival analysis with a median 
duration of follow-up of 14.2 months, mOS was 13 months (95% CI, 11.5-14.8) with IMFINZI + EP vs 10.3 months (95% CI, 9.3-11.2) with EP alone (HR=0.73; 95% CI, 0.59-0.91; P=0.0047).3,4

HR=0.73 (95% CI, 0.59-0.91; P=0.0047)
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Select Safety Information (continued)
Immune-Mediated Adverse Reactions (continued)
Evaluate liver enzymes, creatinine, and thyroid function at 
baseline and periodically during treatment. In cases of suspected 
immune-mediated adverse reactions, initiate appropriate workup 
to exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty consultation 
as appropriate. Withhold or permanently discontinue IMFINZI 
depending on severity. See Dosing and Administration for 
specific details. In general, if IMFINZI requires interruption or 
discontinuation, administer systemic corticosteroid therapy (1 mg 
to 2 mg/kg/day prednisone or equivalent) until improvement to 
Grade 1 or less. Upon improvement to Grade 1 or less, initiate 
corticosteroid taper and continue to taper over at least 1 month. 
Consider administration of other systemic immunosuppressants 
in patients whose immune-mediated adverse reactions are not 
controlled with corticosteroid therapy.

Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The 
incidence of pneumonitis is higher in patients who have received 
prior thoracic radiation. In patients who did not receive recent 
prior radiation, the incidence of immune-mediated pneumonitis 
was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 
(0.4%) adverse reactions. In patients who received recent prior 
radiation, the incidence of pneumonitis (including radiation 
pneumonitis) in patients with unresectable Stage III NSCLC 
following definitive chemoradiation within 42 days prior to 
initiation of IMFINZI in PACIFIC was 18.3% (87/475) in patients 
receiving IMFINZI and 12.8% (30/234) in patients receiving 
placebo. Of the patients who received IMFINZI (475), 1.1% were 
fatal and 2.7% were Grade 3 adverse reactions. The frequency 
and severity of immune-mediated pneumonitis in patients who 
did not receive definitive chemoradiation prior to IMFINZI were 
similar in patients who received IMFINZI as a single agent or 
with ES-SCLC when in combination with chemotherapy.

Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently 
associated with diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroid-
refractory immune-mediated colitis. In cases of corticosteroid-
refractory colitis, consider repeating infectious workup to exclude 
alternative etiologies. Immune-mediated colitis occurred in 2% 
(37/1889) of patients receiving IMFINZI, including 
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions.

Immune-Mediated HepatitisImmune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis. Immune-
mediated hepatitis occurred in 2.8% (52/1889) of patients 
receiving IMFINZI, including fatal (0.2%), Grade 4 (0.3%) and 
Grade 3 (1.4%) adverse reactions.

Immune-Mediated EndocrinopathiesImmune-Mediated Endocrinopathies
• Adrenal Insufficiency:Adrenal Insufficiency:Adrenal Insufficiency  IMFINZI can cause primary or 

secondary adrenal insufficiency. For Grade 2 or higher 
adrenal insufficiency, initiate symptomatic treatment, 
including hormone replacement as clinically indicated. 
Immune-mediated adrenal insufficiency occurred in 0.5% 
(9/1889) of patients receiving IMFINZI, including Grade 3 
(<0.1%) adverse reactions.

• Hypophysitis: IMFINZI can cause immune-mediated 
hypophysitis. Hypophysitis can present with acute symptoms 
associated with mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause hypopituitarism. 
Initiate symptomatic treatment including hormone 
replacement as clinically indicated. Grade 3 hypophysitis/
hypopituitarism occurred in <0.1% (1/1889) of patients who 
received IMFINZI.

• Thyroid Disorders: IMFINZI can cause immune-mediated 
thyroid disorders. Thyroiditis can present with or without 
endocrinopathy. Hypothyroidism can follow hyperthyroidism. 
Initiate hormone replacement therapy for hypothyroidism or 
institute medical management of hyperthyroidism as clinically 
indicated.

• Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% 
(9/1889) of patients receiving IMFINZI, including Grade 3 
(<0.1%) adverse reactions.

• Hyperthyroidism: Immune-mediated hyperthyroidism 
occurred in 2.1% (39/1889) of patients receiving IMFINZI. 

• Hypothyroidism: Immune-mediated hypothyroidism 
occurred in 8.3% (156/1889) of patients receiving IMFINZI, 
including Grade 3 (<0.1%) adverse reactions.

• Type 1 Diabetes Mellitus, which can present with 
diabetic ketoacidosis: Monitor patients for hyperglycemia or 
other signs and symptoms of diabetes. Initiate treatment with 
insulin as clinically indicated. Grade 3 immune-mediated type 
1 diabetes mellitus occurred in <0.1% (1/1889) of patients 
receiving IMFINZI.

Immune-Mediated Nephritis with Renal DysfunctionImmune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis. Immune-
mediated nephritis occurred in 0.5% (10/1889) of patients 
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions.

Immune-Mediated Dermatology ReactionsImmune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. 
Exfoliative dermatitis, including Stevens-Johnson Syndrome 
(SJS), drug rash with eosinophilia and systemic symptoms 
(DRESS), and toxic epidermal necrolysis (TEN), have occurred 
with PD-1/L-1 blocking antibodies. Topical emollients and/or 
topical corticosteroids may be adequate to treat mild to 
moderate non-exfoliative rashes. Immune-mediated rash or 
dermatitis occurred in 1.8% (34/1889) of patients receiving 
IMFINZI, including Grade 3 (0.4%) adverse reactions.

Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse 
reactions occurred at an incidence of less than 1% each in 
patients who received IMFINZI or were reported with the use of 
other PD-1/PD-L1 blocking antibodies.

• Cardiac/vascular: Myocarditis, pericarditis, vasculitis.

• Nervous system: Meningitis, encephalitis, myelitis and 
demyelination, myasthenic syndrome/myasthenia gravis 
(including exacerbation), Guillain-Barré syndrome, nerve 
paresis, autoimmune neuropathy.
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• Ocular: Uveitis, iritis, and other ocular inflammatory toxicities 
can occur. Some cases can be associated with retinal 
detachment. Various grades of visual impairment to include 
blindness can occur. If uveitis occurs in combination with 
other immune-mediated adverse reactions, consider a 
Vogt-Koyanagi-Harada-like syndrome, as this may require 
treatment with systemic steroids to reduce the risk of 
permanent vision loss.

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

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

• Endocrine: Hypoparathyroidism

• Other (hematologic/immune): Hemolytic anemia, aplastic 
anemia, hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic necrotizing 
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune 
thrombocytopenia, solid organ transplant rejection.

Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related 
reactions. Monitor for signs and symptoms of infusion-related 
reactions. Interrupt, slow the rate of, or permanently discontinue 
IMFINZI based on the severity. See Dosing and Administration 
for specific details. For Grade 1 or 2 infusion-related reactions, 
consider using pre-medications with subsequent doses. 
Infusion-related reactions occurred in 2.2% (42/1889) of patients 
receiving IMFINZI, including Grade 3 (0.3%) adverse reactions.

Complications of Allogeneic HSCT after IMFINZI
Fatal and other serious complications can occur in patients who 
receive allogeneic hematopoietic stem cell transplantation 
(HSCT) before or after being treated with a PD-1/L-1 blocking 
antibody. Transplant-related complications include hyperacute 
graft-versus-host-disease (GVHD), acute GVHD, chronic GVHD, 
hepatic veno-occlusive disease (VOD) after reduced intensity 
conditioning, and steroid-requiring febrile syndrome (without an 
identified infectious cause). These complications may occur 
despite intervening therapy between PD-1/L-1 blockade and 
allogeneic HSCT. Follow patients closely for evidence of 
transplant-related complications and intervene promptly. 
Consider the benefit versus risks of treatment with a PD-1/L-1 
blocking antibody prior to or after an allogeneic HSCT.

Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, 
IMFINZI can cause fetal harm when administered to a pregnant 
woman. Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective 
contraception during treatment with IMFINZI and for at least 
3 months after the last dose of IMFINZI.

Lactation
There is no information regarding the presence of IMFINZI in 
human milk; however, because of the potential for adverse 
reactions in breastfed infants from IMFINZI, advise women not to 
breastfeed during treatment and for at least 3 months after the 
last dose.

Adverse Reactions
• In patients with extensive-stage SCLC in the CASPIAN study 

receiving IMFINZI plus chemotherapy (n=265), the most 
common adverse reactions (≥20%) were nausea (34%), 
fatigue/asthenia (32%), and alopecia (31%). The most 
common Grade 3 or 4 adverse reaction (≥3%) was fatigue/
asthenia (3.4%)

• In patients with extensive-stage SCLC in the CASPIAN study 
receiving IMFINZI plus chemotherapy (n=265), IMFINZI was 
discontinued due to adverse reactions in 7% of the patients 
receiving IMFINZI plus chemotherapy. Serious adverse 
reactions occurred in 31% of patients receiving IMFINZI 
plus chemotherapy. The most frequent serious adverse 
reactions reported in at least 1% of patients were febrile 
neutropenia (4.5%), pneumonia (2.3%), anemia (1.9%), 
pancytopenia (1.5%), pneumonitis (1.1%), and COPD (1.1%). 
Fatal adverse reactions occurred in 4.9% of patients 
receiving IMFINZI plus chemotherapy

The safety and effectiveness of IMFINZI have not been 
established in pediatric patients.

Please see Brief Summary of complete Prescribing 
Information on adjacent pages. 

You are encouraged to report negative side effects of prescription 
drugs to the FDA. Visit www.FDA.gov/medwatchwww.FDA.gov/medwatch or call www.FDA.gov/medwatch or call www.FDA.gov/medwatch
1-800-FDA-1088. 

References: 1. Paz-Ares L, Chen Y, Reinmuth N, et al. Durvalumab ± 
tremelimumab + platinum-etoposide in first-line extensive-stage SCLC 
(ES-SCLC): 3-year overall survival update from the phase 3 CASPIAN 
study [presentation]. Presented at: European Society for Medical Oncology 
(ESMO) Virtual Annual Meeting; September 17-21, 2021. 2. Referenced 
with permission from the NCCN Clinical Practice Guidelines in Oncology 
(NCCN Guidelines®) for Small Cell Lung Cancer V.1.2022. ©National 
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Published 
August 9, 2021. Accessed August 16, 2021. To view the most recent and 
complete version of the guideline, go online to NCCN.org. 3. IMFINZI® 

(durvalumab) [Prescribing Information]. Wilmington, DE: AstraZeneca 
Pharmaceuticals LP; 2021. 4. Paz-Ares L, Dvorkin M, Chen Y, et al. 
Durvalumab plus platinum-etoposide versus platinum-etoposide in first-line 
treatment of extensive-stage small-cell lung cancer (CASPIAN): a randomised, 
controlled, open-label, phase 3 trial. Lancet. 2019;394 (10212):1929-1939.Lancet. 2019;394 (10212):1929-1939.Lancet
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IMFINZI® (durvalumab) injection, for intravenous use
Brief Summary of Prescribing Information. For complete prescribing information consult official 
package insert.

INDICATIONS AND USAGE
Small Cell Lung Cancer
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the 
first-line treatment of adult patients with extensive-stage small cell lung cancer (ES-SCLC).
DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dosages for IMFINZI as a single agent and IMFINZI in combination  
with chemotherapy are presented in Table 1 [see Clinical Studies (14) in the full Prescribing  
Information].
IMFINZI is administered as an intravenous infusion over 60 minutes.
Table 1. Recommended Dosages of IMFINZI

Indication Recommended IMFINZI dosage Duration of 
Therapy

ES-SCLC Patients with a body weight of 30 kg and more:
1500 mg in combination with chemotherapy1 every  
3 weeks (21 days) for 4 cycles,
followed by 1500 mg every 4 weeks as a single agent
Patients with a body weight of less than 30 kg:
20 mg/kg in combination with chemotherapy1 every  
3 weeks (21 days) for 4 cycles,
followed by 10 mg/kg every 2 weeks as a single agent

Until disease 
progression or 
unacceptable 
toxicity

1 Administer IMFINZI prior to chemotherapy on the same day. When IMFINZI is administered in combination  
with chemotherapy, refer to the Prescribing Information for etoposide and carboplatin or cisplatin for 
dosing information.

Dosage Modifications for Adverse Reactions
No dose reduction for IMFINZI is recommended. In general, withhold IMFINZI for severe  
(Grade 3) immune-mediated adverse reactions. Permanently discontinue IMFINZI for 
life-threatening (Grade 4) immune-mediated adverse reactions, recurrent severe (Grade 3) 
immune-mediated reactions that require systemic immunosuppressive treatment, or an  
inability to reduce corticosteroid dose to 10 mg or less of prednisone or equivalent per day 
within 12 weeks of initiating corticosteroids.
Dosage modifications for IMFINZI for adverse reactions that require management different 
from these general guidelines are summarized in Table 2.
Table 2. Recommended Dosage Modifications for Adverse Reactions

Adverse Reaction Severity1 Dosage Modification
Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full  
Prescribing Information]

Pneumonitis
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue

Colitis
Grade 2 or 3 Withhold2

Grade 4 Permanently discontinue

Hepatitis with no tumor 
involvement of the liver

ALT or AST increases to more than  
3 and up to 8 times the ULN
or
total bilirubin increases to more 
than 1.5 and up to 3 times ULN

Withhold2

ALT or AST increases to more than  
8 times ULN
or 
total bilirubin increases to more  
than 3 times the ULN

Permanently discontinue

Hepatitis with tumor 
involvement of the liver3

AST or ALT is more than 1 and 
up to 3 times ULN at baseline and 
increases to more than 5 and up to 
10 times ULN
or
AST or ALT is more than 3 and 
up to 5 times ULN at baseline and 
increases to more than 8 and up to 
10 times ULN

Withhold2

AST or ALT increases to more than  
10 times ULN 
or
Total bilirubin increases to more  
than 3 times ULN

Permanently discontinue

Endocrinopathies Grade 3 or 4
Withhold until clinically 
stable or permanently 
discontinue depending  
on severity

Nephritis with Renal
Dysfunction

Grade 2 or 3 increased blood 
creatinine Withhold2

Grade 4 increased blood creatinine Permanently discontinue

Exfoliative Dermatologic
Conditions

Suspected SJS, TEN, or DRESS Withhold2

Confirmed SJS, TEN, or DRESS Permanently discontinue
Myocarditis Grade 2, 3, or 4 Permanently discontinue

Neurological Toxicities
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue
Other Adverse Reactions
Infusion-related reactions 
[see Warnings and 
Precautions (5.2) in the full  
Prescribing Information]

Grade 1 or 2 Interrupt or slow the rate 
of infusion

Grade 3 or 4 Permanently discontinue

ALT = alanine aminotransferase, AST = aspartate aminotransferase, DRESS = Drug Rash with Eosinophilia 
and Systemic Symptoms, SJS = Stevens Johnson Syndrome, TEN = toxic epidermal necrolysis,  
ULN = upper limit normal
1 Based on National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03.
2 Resume in patients with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently 
discontinue if no complete or partial resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone 10 mg per day or less (or equivalent) within 12 weeks of initiating steroids.
3 If AST and ALT are less than or equal to ULN at baseline in patients with liver involvement, withhold 
or permanently discontinue IMFINZI based on recommendations for hepatitis with no liver involvement.

Preparation and Administration
Preparation
• Visually inspect drug product for particulate matter and discoloration prior to adminis-

tration, whenever solution and container permit. Discard the vial if the solution is cloudy, 
discolored, or visible particles are observed.

• Do not shake the vial.
• Withdraw the required volume from the vial(s) of IMFINZI and transfer into an intravenous 

bag containing 0.9% Sodium Chloride Injection, USP or 5% Dextrose Injection, USP. Mix 
diluted solution by gentle inversion. Do not shake the solution. The final concentration of 
the diluted solution should be between 1 mg/mL and 15 mg/mL.

• Discard partially used or empty vials of IMFINZI.
Storage of Infusion Solution
• IMFINZI does not contain a preservative.
• Administer infusion solution immediately once prepared. If infusion solution is not  

administered immediately and needs to be stored, the time from preparation should  
not exceed:

°  28 days in a refrigerator at 2°C to 8°C (36°F to 46°F)
°  8 hours at room temperature up to 25°C (77°F)

• Do not freeze.
• Do not shake.
Administration
• Administer infusion solution intravenously over 60 minutes through an intravenous line 

containing a sterile, low-protein binding 0.2 or 0.22 micron in-line filter.
• Do not co-administer other drugs through the same infusion line.

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS 
Immune-Mediated Adverse Reactions
IMFINZI is a monoclonal antibody that belongs to a class of drugs that bind to either the 
programmed death-receptor 1 (PD-1) or the PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 
pathway, thereby removing inhibition of the immune response, potentially breaking peripheral 
tolerance and inducing immune-mediated adverse reactions. Important immune-mediated 
adverse reactions listed under Warnings and Precautions may not include all possible severe 
and fatal immune-mediated reactions.
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse reactions can occur at any time after starting 
treatment with a PD-1/PD-L1 blocking antibody. While immune-mediated adverse reactions 
usually manifest during treatment with PD-1/PD-L1 blocking antibodies, immune-mediated 
adverse reactions can also manifest after discontinuation of PD-1/PD-L1 blocking antibodies.
Early identification and management of immune-mediated adverse reactions are essential to 
ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients closely for symptoms and 
signs that may be clinical manifestations of underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during 
treatment. In cases of suspected immune-mediated adverse reactions, initiate appropriate 
workup to exclude alternative etiologies, including infection. Institute medical management 
promptly, including specialty consultation as appropriate.
Withhold or permanently discontinue IMFINZI depending on severity [see Dosage and 
Administration (2.2) in the full Prescribing Information]. In general, if IMFINZI requires 
interruption or discontinuation, administer systemic corticosteroid therapy (1 mg to  
2 mg/kg/day prednisone or equivalent) until improvement to Grade 1 or less. Upon 
improvement to Grade 1 or less, initiate corticosteroid taper and continue to taper over at least 
1 month. Consider administration of other systemic immunosuppressants in patients whose 
immune-mediated adverse reactions are not controlled with corticosteroid therapy.
Toxicity management guidelines for adverse reactions that do not necessarily require  
systemic steroids (e.g., endocrinopathies and dermatologic reactions) are discussed below.
Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The incidence of pneumonitis is higher in 
patients who have received prior thoracic radiation.
In Patients Who did Not Receive Recent Prior Radiation
In patients who received IMFINZI on clinical trials in which radiation therapy was generally not 
administered immediately prior to initiation of IMFINZI, the incidence of immune-mediated 
pneumonitis was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 (0.4%) adverse 
reactions. Events resolved in 19 of the 34 patients and resulted in permanent discontinuation 
in 5 patients. Systemic corticosteroids were required in 19 patients (19/34) with pneumonitis 
who did not receive chemoradiation prior to initiation of IMFINZI.
In Patients Who Received Recent Prior Radiation
The incidence of pneumonitis (including radiation pneumonitis) in patients with unresectable 
Stage III NSCLC following definitive chemoradiation within 42 days prior to initiation of 
IMFINZI in PACIFIC was 18.3% (87/475) in patients receiving IMFINZI and 12.8% (30/234) in 
patients receiving placebo. Of the patients who received IMFINZI (475) 1.1% were fatal and 
2.7% were Grade 3 adverse reactions. Events resolved in 50 of the 87 patients and resulted  
in permanent discontinuation in 27 patients.
Systemic corticosteroids were required in 64 patients (64/87) with pneumonitis who had 
received chemoradiation prior to initiation of IMFINZI, while 2 patients required use of 
infliximab with high-dose steroids.
The frequency and severity of immune-mediated pneumonitis in patients who did not receive 
definitive chemoradiation prior to IMFINZI were similar whether IMFINZI was given as a single 
agent in patients with various cancers in a pooled data set or in patients with ES-SCLC when 
given in combination with chemotherapy.
Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently associated with diarrhea. 
Cytomegalovirus (CMV) infection/reactivation has been reported in patients with 
corticosteroid-refractory immune-mediated colitis. In cases of corticosteroid-refractory 
colitis, consider repeating infectious workup to exclude alternative etiologies.
Immune-mediated colitis occurred in 2% (37/1889) of patients receiving IMFINZI, including 
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions. Events resolved in 27 of the 37 
patients and resulted in permanent discontinuation in 8 patients. Systemic corticosteroids 
were required in all patients with immune-mediated colitis, while 2 patients (2/37) required 
other immunosuppressants (e.g. infliximab, mycophenolate).
Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis.
Immune-mediated hepatitis occurred in 2.8% (52/1889) of patients receiving IMFINZI, 
including fatal (0.2%), Grade 4 (0.3%) and Grade 3 (1.4%) adverse reactions. Events resolved 
in 21 of the 52 patients and resulted in permanent discontinuation of IMFINZI in 6 patients. 
Systemic corticosteroids were required in all patients with immune-mediated hepatitis, while 
2 patients (2/52) required use of mycophenolate with high-dose steroids.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency:
IMFINZI can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal 
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically 
indicated. Withhold or permanently discontinue IMFINZI based on the severity [see Dosage 
and Administration (2.2) in the full Prescribing Information].
Immune-mediated adrenal insufficiency occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 1 of the  
9 patients and did not lead to permanent discontinuation of IMFINZI in any patients.  
Systemic corticosteroids were required in all patients with adrenal insufficiency; of these,  
the majority remained on systemic corticosteroids.
Hypophysitis:
IMFINZI can cause immune-mediated hypophysitis. Hypophysitis can present with acute 
symptoms associated with mass effect such as headache, photophobia, or visual field cuts. 
Hypophysitis can cause hypopituitarism. Initiate symptomatic treatment including hormone 
replacement as clinically indicated. Withhold or permanently discontinue IMFINZI depending 
on severity [see  Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 hypophysitis/hypopituitarism occurred in <0.1% (1/1889) of patients who received 
IMFINZI. Treatment with systemic corticosteroids was administered in this patient. The event 
did not lead to permanent discontinuation of IMFINZI.
Thyroid Disorders:
IMFINZI can cause immune-mediated thyroid disorders. Thyroiditis can present with or 
without endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone 
replacement therapy for hypothyroidism or institute medical management of hyperthyroidism 
as clinically indicated. Withhold or discontinue IMFINZI based on the severity [see Dosage  
and Administration (2.2) in the full Prescribing Information].
Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 4 of the 9 patients 
and resulted in permanent discontinuation in 1 patient. Systemic corticosteroids were  
required in 3 patients (3/9) with immune-mediated thyroiditis, while 8 patients (8/9) required 
endocrine therapy.
Hyperthyroidism: Immune-mediated hyperthyroidism occurred in 2.1% (39/1889) of patients 
receiving IMFINZI. Events resolved in 30 of the 39 patients and did not lead to permanent 
discontinuation of IMFINZI in any patients. Systemic corticosteroids were required in  
9 patients (9/39) with immune-mediated hyperthyroidism, while 35 patients (35/39)  
required endocrine therapy.
Hypothyroidism: Immune-mediated hypothyroidism occurred in 8.3% (156/1889) of patients 
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 31 of 
the 156 patients and did not lead to permanent discontinuation of IMFINZI in any patients. 
Systemic corticosteroids were required in 11 patients (11/156) and the majority of patients 
(152/156) required long-term thyroid hormone replacement.
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis: Monitor patients for 
hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with insulin as 
clinically indicated. Withhold or permanently discontinue IMFINZI based on the severity [see 
Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 immune-mediated type 1 diabetes mellitus occurred in <0.1% (1/1889) of patients 
receiving IMFINZI. This patient required long-term insulin therapy and IMFINZI was permanently 
discontinued. Two additional patients (0.1%, 2/1889) had events of hyperglycemia requiring 
insulin therapy that did not resolve at the time of reporting.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis.
Immune-mediated nephritis occurred in 0.5% (10/1889) of patients receiving IMFINZI, 
including Grade 3 (<0.1%) adverse reactions. Events resolved in 5 of the 10 patients and 
resulted in permanent discontinuation in 3 patients. Systemic corticosteroids were required  
in all patients with immune-mediated nephritis.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. Exfoliative dermatitis, including 
Stevens Johnson Syndrome (SJS), drug rash with eosinophilia and systemic symptoms 
(DRESS), and toxic epidermal necrolysis (TEN), has occurred with PD-1/L-1 blocking 
antibodies. Topical emollients and/or topical corticosteroids may be adequate to treat mild 
to moderate non-exfoliative rashes. Withhold or permanently discontinue IMFINZI depending  
on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Immune-mediated rash or dermatitis occurred in 1.8% (34/1889) of patients receiving 
IMFINZI, including Grade 3 (0.4%) adverse reactions. Events resolved in 19 of the 34 patients 
and resulted in permanent discontinuation in 2 patients. Systemic corticosteroids were 
required in all patients with immune-mediated rash or dermatitis.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse reactions occurred at an 
incidence of less than 1% each in patients who received IMFINZI or were reported with the  
use of other PD-1/PD-L1 blocking antibodies.
Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
Nervous system: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome/
myasthenia gravis (including exacerbation), Guillain-Barré syndrome, nerve paresis, 
autoimmune neuropathy.
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities can occur. Some cases can be 
associated with retinal detachment. Various grades of visual impairment to include blindness 
can occur. If uveitis occurs in combination with other immune-mediated adverse reactions, 
consider a Vogt-Koyanagi-Harada-like syndrome, as this may require treatment with systemic 
steroids to reduce the risk of permanent vision loss.
Gastrointestinal: Pancreatitis including increases in serum amylase and lipase levels, 
gastritis, duodenitis.
Musculoskeletal and connective tissue disorders: Myositis/polymyositis, rhabdomyolysis 
and associated sequelae including renal failure, arthritis, polymyalgia rheumatic.
Endocrine: Hypoparathyroidism
Other (hematologic/immune): Hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic necrotizing 
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenia, solid organ 
transplant rejection.
Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related reactions.
Monitor for signs and symptoms of infusion-related reactions. Interrupt, slow the rate of, 
or permanently discontinue IMFINZI based on the severity [see Dosage and Administration 
(2.2) in the full Prescribing Information]. For Grade 1 or 2 infusion-related reactions, consider  
using pre-medications with subsequent doses.
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Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study (cont’d)Infusion-related reactions occurred in 2.2% (42/1889) of patients receiving IMFINZI,  
including Grade 3 (0.3%) adverse reactions.
Complications of Allogeneic HSCT after IMFINZI
Fatal and other serious complications can occur in patients who receive allogeneic  
hematopoietic stem cell transplantation (HSCT) before or after being treated with a PD-1/L-1 
blocking antibody. Transplant-related complications include hyperacute graft-versus- 
host-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD)  
after reduced intensity conditioning, and steroid-requiring febrile syndrome (without an  
identified infectious cause). These complications may occur despite intervening therapy 
between PD-1/L-1 blockade and allogeneic HSCT.
Follow patients closely for evidence of transplant-related complications and intervene 
promptly. Consider the benefit versus risks of treatment with a PD-1/L-1 blocking antibody 
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal 
harm when administered to a pregnant woman. In animal reproduction studies, administration 
of durvalumab to cynomolgus monkeys from the onset of organogenesis through delivery 
resulted in increased premature delivery, fetal loss and premature neonatal death. Advise  
pregnant women of the potential risk to a fetus. Advise females of reproductive potential to  
use effective contraception during treatment with IMFINZI and for at least 3 months after 
the last dose of IMFINZI [see Use in Specific Populations (8.1, 8.3) in the full Prescribing 
Information].
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the labeling.
• Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full 

Prescribing Information].
• Infusion-Related Reactions [see Warnings and Precautions (5.2) in the full Prescribing 

Information].
Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical  
trials of another drug and may not reflect the rates observed in practice.
The data described in the Warnings and Precautions section reflect exposure to IMFINZI 
in 1889 patients from the PACIFIC study (a randomized, placebo-controlled study that  
enrolled 475 patients with Stage III NSCLC), Study 1108 (an open-label, single-arm,  
multicohort study that enrolled 970 patients with advanced solid tumors), and an additional 
open-label, single-arm trial that enrolled 444 patients with metastatic lung cancer, an  
indication for which durvalumab is not approved. In these trials, IMFINZI was administered 
at a dose of 10 mg/kg every 2 weeks. Among the 1889 patients, 38% were exposed for  
6 months or more and 18% were exposed for 12 months or more. The data also reflect  
exposure to IMFINZI in combination with chemotherapy in 265 patients from the CASPIAN 
study (a randomized, open-label study in patients with ES-SCLC). In the CASPIAN study,  
IMFINZI was administered at a dose of 1500 mg every 3 or 4 weeks.
The data described in this section reflect exposure to IMFINZI in patients with ES-SCLC  
enrolled in the CASPIAN study.
Small Cell Lung Cancer
The safety of IMFINZI in combination with etoposide and either carboplatin or cisplatin in 
previously untreated ES-SCLC was evaluated in CASPIAN, a randomized, open-label, multi-
center, active-controlled trial. A total of 265 patients received IMFINZI 1500 mg in combination 
with chemotherapy every 3 weeks for 4 cycles followed by IMFINZI 1500 mg every 4 weeks 
until disease progression or unacceptable toxicity. The trial excluded patients with active or 
prior autoimmune disease or with medical conditions that required systemic corticosteroids or 
immunosuppressants [see Clinical Studies (14.3) in the full Prescribing Information]. Among 
265 patients receiving IMFINZI, 49% were exposed for 6 months or longer and 19% were 
exposed for 12 months or longer.
Among 266 patients receiving chemotherapy alone, 57% of the patients received 6 cycles 
of chemotherapy and 8% of the patients received prophylactic cranial irradiation (PCI)  
after chemotherapy.
IMFINZI was discontinued due to adverse reactions in 7% of the patients receiving IMFINZI 
plus chemotherapy. These include pneumonitis, hepatotoxicity, neurotoxicity, sepsis, diabetic 
ketoacidosis and pancytopenia (1 patient each). Serious adverse reactions occurred in 31% of 
patients receiving IMFINZI plus chemotherapy. The most frequent serious adverse reactions  
reported in at least 1% of patients were febrile neutropenia (4.5%), pneumonia (2.3%),  
anemia (1.9%), pancytopenia (1.5%), pneumonitis (1.1%) and COPD (1.1%). Fatal adverse 
reactions occurred in 4.9% of patients receiving IMFINZI plus chemotherapy. These include 
pancytopenia, sepsis, septic shock, pulmonary artery thrombosis, pulmonary embolism, and 
hepatitis (1 patient each) and sudden death (2 patients). The most common adverse reactions 
(occurring in ≥ 20% of patients) were nausea, fatigue/asthenia and alopecia.
Table 5 summarizes the adverse reactions that occurred in patients treated with IMFINZI  
plus chemotherapy.
Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study

IMFINZI with etoposide  
and either carboplatin  

or cisplatin
N = 265

Etoposide and  
either carboplatin  

or cisplatin
N = 266

Adverse Reaction All Grades 
(%)

Grade 3-4 
(%)

All Grades 
(%)

Grade 3-4 
(%)

Respiratory, thoracic and mediastinal disorders
Cough/Productive Cough 15 0.8 9 0
Gastrointestinal disorders
Nausea 34 0.4 34 1.9
Constipation 17 0.8 19 0
Vomiting 15 0 17 1.1
Diarrhea 10 1.1 11 1.1
Endocrine disorders

Hyperthyroidisma 10 0 0.4 0

Skin and subcutaneous tissue disorders
Alopecia 31 1.1 34 0.8

Rashb 11 0 6 0

IMFINZI with etoposide  
and either carboplatin  

or cisplatin
N = 265

Etoposide and  
either carboplatin  

or cisplatin
N = 266

Adverse Reaction All Grades 
(%)

Grade 3-4 
(%)

All Grades 
(%)

Grade 3-4 
(%)

General disorders and administration site conditions 

Fatigue/Asthenia 32 3.4 32 2.3

Metabolism and nutrition disorders

Decreased appetite 18 0.8 17 0.8
a Includes hyperthyroidism and Basedow’s disease
b Includes rash erythematous, rash generalized, rash macular, rash maculopapular, rash papular, rash  

pruritic, rash pustular, erythema, eczema, rash and dermatitis

Table 6 summarizes the laboratory abnormalities that occurred in at least 20% of patients 
treated with IMFINZI plus chemotherapy.
Table 6. Laboratory Abnormalities Worsening from Baseline Occurring in ≥ 20%1 of  
Patients in the CASPIAN study

IMFINZI with Etoposide
and either Carboplatin 

or Cisplatin

Etoposide and either
Carboplatin or

Cisplatin
Laboratory Abnormality Grade2 3 or 4 (%)3 Grade2 3 or 4 (%)3

Chemistry
Hyponatremia 11 13
Hypomagnesemia 11 6
Hyperglycemia 5 5
Increased Alkaline Phosphatase 4.9 3.5
Increased ALT 4.9 2.7
Increased AST 4.6 1.2
Hypocalcemia 3.5 2.4
Blood creatinine increased 3.4 1.1
Hyperkalemia 1.5 3.1
TSH decreased < LLN4 and  
≥ LLN at baseline

NA NA

Hematology
Neutropenia 41 48
Lymphopenia 14 13
Anemia 13 22
Thrombocytopenia 12 15

1 The frequency cut off is based on any grade change from baseline
2 Graded according to NCI CTCAE version 4.03
3 Each test incidence is based on the number of patients who had both baseline and at least one on-study  

laboratory measurement available: IMFINZI (range: 258 to 263) and chemotherapy (range: 253 to 262) 
except magnesium IMFINZI + chemotherapy (18) and chemotherapy (16)

4 LLN = lower limit of normal

Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of  
antibody formation is highly dependent on the sensitivity and specificity of the assay.  
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity  
in an assay may be influenced by several factors including assay methodology, sample  
handling, timing of sample collection, concomitant medications, and underlying disease. For 
these reasons, comparison of the incidence of antibodies to durvalumab to the incidence of 
antibodies to other products may be misleading.
Of 2280 patients who received IMFINZI 10 mg/kg every 2 weeks or 20 mg/kg every 4 weeks as 
a single-agent, 69 patients (3%) tested positive for treatment-emergent anti-drug antibodies 
(ADA) and 12 (0.5%) tested positive for neutralizing antibodies. The development of ADA 
against durvalumab appears to have no clinically relevant effect on its pharmacokinetics  
or safety.
Of 201 patients in the CASPIAN study who received IMFINZI 1500 mg every 3 weeks in  
combination with chemotherapy for four doses followed by IMFINZI 1500 mg every 4 weeks 
no patients tested positive for treatment-emergent ADA.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk summary
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal 
harm when administered to a pregnant woman [see Clinical Pharmacology (12.1) in the full 
Prescribing Information]. There are no data on the use of IMFINZI in pregnant women.  
In animal reproduction studies, administration of durvalumab to pregnant cynomolgus  
monkeys from the confirmation of pregnancy through delivery resulted in an increase in  
premature delivery, fetal loss, and premature neonatal death (see Data). Human immuno-
globulin G1 (IgG1) is known to cross the placental barrier; therefore, durvalumab has the 
potential to be transmitted from the mother to the developing fetus. Apprise pregnant women 
of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and  
miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data
As reported in the literature, the PD-1/PD-L1 pathway plays a central role in preserving  
pregnancy by maintaining maternal immune tolerance to the fetus. In mouse allogeneic 
pregnancy models, disruption of PD-L1 signaling was shown to result in an increase in fetal 
loss. The effects of durvalumab on prenatal and postnatal development were evaluated in 
reproduction studies in cynomolgus monkeys. Durvalumab was administered from the  
confirmation of pregnancy through delivery at exposure levels approximately 6 to 20 times 
higher than those observed at the recommended clinical dose of 10 mg/kg (based on 

AUC). Administration of durvalumab resulted in premature delivery, fetal loss (abortion and  
stillbirth), and increase in neonatal deaths. Durvalumab was detected in infant serum on  
postpartum Day 1, indicating the presence of placental transfer of durvalumab. Based on its  
mechanism of action, fetal exposure to durvalumab may increase the risk of developing  
immune-mediateddisorders or altering the normal immune response and immune-mediated 
disorders have been reported in PD-1 knockout mice.
Lactation
Risk Summary
There is no information regarding the presence of durvalumab in human milk, the effects on  
the breastfed infant, or the effects on milk production. Human IgG1 is excreted in human milk. 
Durvalumab was present in the milk of lactating cynomolgus monkeys and was associated 
with premature neonatal death (see Data). 
Because of the potential for adverse reactions in breastfed infants, advise women not to  
breastfeed during treatment with IMFINZI and for at least 3 months after the last dose.
Data
In lactating cynomolgus monkeys, durvalumab was present in breast milk at about 0.15% 
of maternal serum concentrations after administration of durvalumab from the confirmation  
of pregnancy through delivery at exposure levels approximately 6 to 20 times higher than 
those observed at the recommended clinical dose of 10 mg/kg (based on AUC). Administration 
of durvalumab resulted in premature neonatal death.
Females and Males of Reproductive Potential
Contraception
Females
Based on its mechanism of action and data from animal studies, IMFINZI 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 IMFINZI and for at least 3 months following the last  
dose of IMFINZI.
Pediatric Use 
The safety and effectiveness of IMFINZI have not been established in pediatric patients.
Geriatric Use
Of the 476 patients treated with IMFINZI in the PACIFIC study, 45% were 65 years or older, 
while 7.6% were 75 years or older. No overall differences in safety or effectiveness were 
observed between patients 65 years or older and younger patients. The PACIFIC study did 
not include sufficient numbers of patients aged 75 years and over to determine whether they 
respond differently from younger patients.
Of the 265 patients with ES-SCLC treated with IMFINZI in combination with chemotherapy, 
101 (38%) patients were 65 years or older and 19 (7.2%) patients were 75 years or older. 
There were no clinically meaningful differences in safety or efficacy between patients 65 years 
or older and younger patients.

PATIENT COUNSELING INFORMATION 
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated adverse reactions that may require  
corticosteroid treatment and interruption or discontinuation of IMFINZI [see Warnings and 
Precautions (5.1) in the full Prescribing Information], including:

• Pneumonitis: Advise patients to contact their healthcare provider immediately for  
any new or worsening cough, chest pain, or shortness of breath.

• Hepatitis: Advise patients to contact their healthcare provider immediately for  
jaundice, severe nausea or vomiting, pain on the right side of abdomen, lethargy, or 
easy bruising or bleeding.

• Colitis: Advise patients to contact their healthcare provider immediately for diarrhea, 
blood or mucus in stools, or severe abdominal pain.

• Endocrinopathies: Advise patients to contact their healthcare provider immediately 
for signs or symptoms of hypothyroidism, hyperthyroidism, adrenal insufficiency, 
type 1 diabetes mellitus, or hypophysitis.

• Nephritis: Advise patients to contact their healthcare provider immediately for signs  
or symptoms of nephritis.

• Dermatological Reactions: Advise patients to contact their healthcare provider  
immediately for signs or symptoms of severe dermatological reactions.

• Other Immune-Mediated Adverse Reactions: Advise patients to contact their  
healthcare provider immediately for signs or symptoms of aseptic meningitis,  
immune thrombocytopenia, myocarditis, hemolytic anemia, myositis, uveitis,  
keratitis, and myasthenia gravis.

Infusion-Related Reactions: 
•  Advise patients to contact their healthcare provider immediately for signs or  

symptoms of infusion-related reactions [see Warnings and Precautions (5.2) in the 
full Prescribing Information].

Complications of Allogeneic HSCT: 
•  Advise patients of potential risk of post-transplant complications [see Warnings  

and Precautions (5.3) in the full Prescribing Information].
Embryo-Fetal Toxicity: 

•  Advise females of reproductive potential that IMFINZI can cause harm to a fetus 
and to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.4) and Use in Specific Populations (8.1, 8.3) in the  
full Prescribing Information].

•  Advise females of reproductive potential to use effective contraception during  
treatment and for at least 3 months after the last dose of IMFINZI [see Use in  
Specific Populations (8.3) in the full Prescribing Information].

Lactation: 
•  Advise female patients not to breastfeed while taking IMFINZI and for at least  

3 months after the last dose [see Warnings and Precautions (5.4) and Use in  
Specific Populations (8.2) in the full Prescribing Information].
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IMFINZI® (durvalumab) injection, for intravenous use
Brief Summary of Prescribing Information. For complete prescribing information consult official 
package insert.

INDICATIONS AND USAGE
Small Cell Lung Cancer
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the 
first-line treatment of adult patients with extensive-stage small cell lung cancer (ES-SCLC).
DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dosages for IMFINZI as a single agent and IMFINZI in combination  
with chemotherapy are presented in Table 1 [see Clinical Studies (14) in the full Prescribing  
Information].
IMFINZI is administered as an intravenous infusion over 60 minutes.
Table 1. Recommended Dosages of IMFINZI

Indication Recommended IMFINZI dosage Duration of 
Therapy

ES-SCLC Patients with a body weight of 30 kg and more:
1500 mg in combination with chemotherapy1 every  
3 weeks (21 days) for 4 cycles,
followed by 1500 mg every 4 weeks as a single agent
Patients with a body weight of less than 30 kg:
20 mg/kg in combination with chemotherapy1 every  
3 weeks (21 days) for 4 cycles,
followed by 10 mg/kg every 2 weeks as a single agent

Until disease 
progression or 
unacceptable 
toxicity

1 Administer IMFINZI prior to chemotherapy on the same day. When IMFINZI is administered in combination  
with chemotherapy, refer to the Prescribing Information for etoposide and carboplatin or cisplatin for 
dosing information.

Dosage Modifications for Adverse Reactions
No dose reduction for IMFINZI is recommended. In general, withhold IMFINZI for severe  
(Grade 3) immune-mediated adverse reactions. Permanently discontinue IMFINZI for 
life-threatening (Grade 4) immune-mediated adverse reactions, recurrent severe (Grade 3) 
immune-mediated reactions that require systemic immunosuppressive treatment, or an  
inability to reduce corticosteroid dose to 10 mg or less of prednisone or equivalent per day 
within 12 weeks of initiating corticosteroids.
Dosage modifications for IMFINZI for adverse reactions that require management different 
from these general guidelines are summarized in Table 2.
Table 2. Recommended Dosage Modifications for Adverse Reactions

Adverse Reaction Severity1 Dosage Modification
Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full  
Prescribing Information]

Pneumonitis
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue

Colitis
Grade 2 or 3 Withhold2

Grade 4 Permanently discontinue

Hepatitis with no tumor 
involvement of the liver

ALT or AST increases to more than  
3 and up to 8 times the ULN
or
total bilirubin increases to more 
than 1.5 and up to 3 times ULN

Withhold2

ALT or AST increases to more than  
8 times ULN
or 
total bilirubin increases to more  
than 3 times the ULN

Permanently discontinue

Hepatitis with tumor 
involvement of the liver3

AST or ALT is more than 1 and 
up to 3 times ULN at baseline and 
increases to more than 5 and up to 
10 times ULN
or
AST or ALT is more than 3 and 
up to 5 times ULN at baseline and 
increases to more than 8 and up to 
10 times ULN

Withhold2

AST or ALT increases to more than  
10 times ULN 
or
Total bilirubin increases to more  
than 3 times ULN

Permanently discontinue

Endocrinopathies Grade 3 or 4
Withhold until clinically 
stable or permanently 
discontinue depending  
on severity

Nephritis with Renal
Dysfunction

Grade 2 or 3 increased blood 
creatinine Withhold2

Grade 4 increased blood creatinine Permanently discontinue

Exfoliative Dermatologic
Conditions

Suspected SJS, TEN, or DRESS Withhold2

Confirmed SJS, TEN, or DRESS Permanently discontinue
Myocarditis Grade 2, 3, or 4 Permanently discontinue

Neurological Toxicities
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue
Other Adverse Reactions
Infusion-related reactions 
[see Warnings and 
Precautions (5.2) in the full  
Prescribing Information]

Grade 1 or 2 Interrupt or slow the rate 
of infusion

Grade 3 or 4 Permanently discontinue

ALT = alanine aminotransferase, AST = aspartate aminotransferase, DRESS = Drug Rash with Eosinophilia 
and Systemic Symptoms, SJS = Stevens Johnson Syndrome, TEN = toxic epidermal necrolysis,  
ULN = upper limit normal
1 Based on National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03.
2 Resume in patients with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently 
discontinue if no complete or partial resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone 10 mg per day or less (or equivalent) within 12 weeks of initiating steroids.
3 If AST and ALT are less than or equal to ULN at baseline in patients with liver involvement, withhold 
or permanently discontinue IMFINZI based on recommendations for hepatitis with no liver involvement.

Preparation and Administration
Preparation
• Visually inspect drug product for particulate matter and discoloration prior to adminis-

tration, whenever solution and container permit. Discard the vial if the solution is cloudy, 
discolored, or visible particles are observed.

• Do not shake the vial.
• Withdraw the required volume from the vial(s) of IMFINZI and transfer into an intravenous 

bag containing 0.9% Sodium Chloride Injection, USP or 5% Dextrose Injection, USP. Mix 
diluted solution by gentle inversion. Do not shake the solution. The final concentration of 
the diluted solution should be between 1 mg/mL and 15 mg/mL.

• Discard partially used or empty vials of IMFINZI.
Storage of Infusion Solution
• IMFINZI does not contain a preservative.
• Administer infusion solution immediately once prepared. If infusion solution is not  

administered immediately and needs to be stored, the time from preparation should  
not exceed:

°  28 days in a refrigerator at 2°C to 8°C (36°F to 46°F)
°  8 hours at room temperature up to 25°C (77°F)

• Do not freeze.
• Do not shake.
Administration
• Administer infusion solution intravenously over 60 minutes through an intravenous line 

containing a sterile, low-protein binding 0.2 or 0.22 micron in-line filter.
• Do not co-administer other drugs through the same infusion line.

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS 
Immune-Mediated Adverse Reactions
IMFINZI is a monoclonal antibody that belongs to a class of drugs that bind to either the 
programmed death-receptor 1 (PD-1) or the PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 
pathway, thereby removing inhibition of the immune response, potentially breaking peripheral 
tolerance and inducing immune-mediated adverse reactions. Important immune-mediated 
adverse reactions listed under Warnings and Precautions may not include all possible severe 
and fatal immune-mediated reactions.
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse reactions can occur at any time after starting 
treatment with a PD-1/PD-L1 blocking antibody. While immune-mediated adverse reactions 
usually manifest during treatment with PD-1/PD-L1 blocking antibodies, immune-mediated 
adverse reactions can also manifest after discontinuation of PD-1/PD-L1 blocking antibodies.
Early identification and management of immune-mediated adverse reactions are essential to 
ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients closely for symptoms and 
signs that may be clinical manifestations of underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during 
treatment. In cases of suspected immune-mediated adverse reactions, initiate appropriate 
workup to exclude alternative etiologies, including infection. Institute medical management 
promptly, including specialty consultation as appropriate.
Withhold or permanently discontinue IMFINZI depending on severity [see Dosage and 
Administration (2.2) in the full Prescribing Information]. In general, if IMFINZI requires 
interruption or discontinuation, administer systemic corticosteroid therapy (1 mg to  
2 mg/kg/day prednisone or equivalent) until improvement to Grade 1 or less. Upon 
improvement to Grade 1 or less, initiate corticosteroid taper and continue to taper over at least 
1 month. Consider administration of other systemic immunosuppressants in patients whose 
immune-mediated adverse reactions are not controlled with corticosteroid therapy.
Toxicity management guidelines for adverse reactions that do not necessarily require  
systemic steroids (e.g., endocrinopathies and dermatologic reactions) are discussed below.
Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The incidence of pneumonitis is higher in 
patients who have received prior thoracic radiation.
In Patients Who did Not Receive Recent Prior Radiation
In patients who received IMFINZI on clinical trials in which radiation therapy was generally not 
administered immediately prior to initiation of IMFINZI, the incidence of immune-mediated 
pneumonitis was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 (0.4%) adverse 
reactions. Events resolved in 19 of the 34 patients and resulted in permanent discontinuation 
in 5 patients. Systemic corticosteroids were required in 19 patients (19/34) with pneumonitis 
who did not receive chemoradiation prior to initiation of IMFINZI.
In Patients Who Received Recent Prior Radiation
The incidence of pneumonitis (including radiation pneumonitis) in patients with unresectable 
Stage III NSCLC following definitive chemoradiation within 42 days prior to initiation of 
IMFINZI in PACIFIC was 18.3% (87/475) in patients receiving IMFINZI and 12.8% (30/234) in 
patients receiving placebo. Of the patients who received IMFINZI (475) 1.1% were fatal and 
2.7% were Grade 3 adverse reactions. Events resolved in 50 of the 87 patients and resulted  
in permanent discontinuation in 27 patients.
Systemic corticosteroids were required in 64 patients (64/87) with pneumonitis who had 
received chemoradiation prior to initiation of IMFINZI, while 2 patients required use of 
infliximab with high-dose steroids.
The frequency and severity of immune-mediated pneumonitis in patients who did not receive 
definitive chemoradiation prior to IMFINZI were similar whether IMFINZI was given as a single 
agent in patients with various cancers in a pooled data set or in patients with ES-SCLC when 
given in combination with chemotherapy.
Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently associated with diarrhea. 
Cytomegalovirus (CMV) infection/reactivation has been reported in patients with 
corticosteroid-refractory immune-mediated colitis. In cases of corticosteroid-refractory 
colitis, consider repeating infectious workup to exclude alternative etiologies.
Immune-mediated colitis occurred in 2% (37/1889) of patients receiving IMFINZI, including 
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions. Events resolved in 27 of the 37 
patients and resulted in permanent discontinuation in 8 patients. Systemic corticosteroids 
were required in all patients with immune-mediated colitis, while 2 patients (2/37) required 
other immunosuppressants (e.g. infliximab, mycophenolate).
Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis.
Immune-mediated hepatitis occurred in 2.8% (52/1889) of patients receiving IMFINZI, 
including fatal (0.2%), Grade 4 (0.3%) and Grade 3 (1.4%) adverse reactions. Events resolved 
in 21 of the 52 patients and resulted in permanent discontinuation of IMFINZI in 6 patients. 
Systemic corticosteroids were required in all patients with immune-mediated hepatitis, while 
2 patients (2/52) required use of mycophenolate with high-dose steroids.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency:
IMFINZI can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal 
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically 
indicated. Withhold or permanently discontinue IMFINZI based on the severity [see Dosage 
and Administration (2.2) in the full Prescribing Information].
Immune-mediated adrenal insufficiency occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 1 of the  
9 patients and did not lead to permanent discontinuation of IMFINZI in any patients.  
Systemic corticosteroids were required in all patients with adrenal insufficiency; of these,  
the majority remained on systemic corticosteroids.
Hypophysitis:
IMFINZI can cause immune-mediated hypophysitis. Hypophysitis can present with acute 
symptoms associated with mass effect such as headache, photophobia, or visual field cuts. 
Hypophysitis can cause hypopituitarism. Initiate symptomatic treatment including hormone 
replacement as clinically indicated. Withhold or permanently discontinue IMFINZI depending 
on severity [see  Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 hypophysitis/hypopituitarism occurred in <0.1% (1/1889) of patients who received 
IMFINZI. Treatment with systemic corticosteroids was administered in this patient. The event 
did not lead to permanent discontinuation of IMFINZI.
Thyroid Disorders:
IMFINZI can cause immune-mediated thyroid disorders. Thyroiditis can present with or 
without endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone 
replacement therapy for hypothyroidism or institute medical management of hyperthyroidism 
as clinically indicated. Withhold or discontinue IMFINZI based on the severity [see Dosage  
and Administration (2.2) in the full Prescribing Information].
Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 4 of the 9 patients 
and resulted in permanent discontinuation in 1 patient. Systemic corticosteroids were  
required in 3 patients (3/9) with immune-mediated thyroiditis, while 8 patients (8/9) required 
endocrine therapy.
Hyperthyroidism: Immune-mediated hyperthyroidism occurred in 2.1% (39/1889) of patients 
receiving IMFINZI. Events resolved in 30 of the 39 patients and did not lead to permanent 
discontinuation of IMFINZI in any patients. Systemic corticosteroids were required in  
9 patients (9/39) with immune-mediated hyperthyroidism, while 35 patients (35/39)  
required endocrine therapy.
Hypothyroidism: Immune-mediated hypothyroidism occurred in 8.3% (156/1889) of patients 
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 31 of 
the 156 patients and did not lead to permanent discontinuation of IMFINZI in any patients. 
Systemic corticosteroids were required in 11 patients (11/156) and the majority of patients 
(152/156) required long-term thyroid hormone replacement.
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis: Monitor patients for 
hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with insulin as 
clinically indicated. Withhold or permanently discontinue IMFINZI based on the severity [see 
Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 immune-mediated type 1 diabetes mellitus occurred in <0.1% (1/1889) of patients 
receiving IMFINZI. This patient required long-term insulin therapy and IMFINZI was permanently 
discontinued. Two additional patients (0.1%, 2/1889) had events of hyperglycemia requiring 
insulin therapy that did not resolve at the time of reporting.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis.
Immune-mediated nephritis occurred in 0.5% (10/1889) of patients receiving IMFINZI, 
including Grade 3 (<0.1%) adverse reactions. Events resolved in 5 of the 10 patients and 
resulted in permanent discontinuation in 3 patients. Systemic corticosteroids were required  
in all patients with immune-mediated nephritis.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. Exfoliative dermatitis, including 
Stevens Johnson Syndrome (SJS), drug rash with eosinophilia and systemic symptoms 
(DRESS), and toxic epidermal necrolysis (TEN), has occurred with PD-1/L-1 blocking 
antibodies. Topical emollients and/or topical corticosteroids may be adequate to treat mild 
to moderate non-exfoliative rashes. Withhold or permanently discontinue IMFINZI depending  
on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Immune-mediated rash or dermatitis occurred in 1.8% (34/1889) of patients receiving 
IMFINZI, including Grade 3 (0.4%) adverse reactions. Events resolved in 19 of the 34 patients 
and resulted in permanent discontinuation in 2 patients. Systemic corticosteroids were 
required in all patients with immune-mediated rash or dermatitis.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse reactions occurred at an 
incidence of less than 1% each in patients who received IMFINZI or were reported with the  
use of other PD-1/PD-L1 blocking antibodies.
Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
Nervous system: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome/
myasthenia gravis (including exacerbation), Guillain-Barré syndrome, nerve paresis, 
autoimmune neuropathy.
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities can occur. Some cases can be 
associated with retinal detachment. Various grades of visual impairment to include blindness 
can occur. If uveitis occurs in combination with other immune-mediated adverse reactions, 
consider a Vogt-Koyanagi-Harada-like syndrome, as this may require treatment with systemic 
steroids to reduce the risk of permanent vision loss.
Gastrointestinal: Pancreatitis including increases in serum amylase and lipase levels, 
gastritis, duodenitis.
Musculoskeletal and connective tissue disorders: Myositis/polymyositis, rhabdomyolysis 
and associated sequelae including renal failure, arthritis, polymyalgia rheumatic.
Endocrine: Hypoparathyroidism
Other (hematologic/immune): Hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic necrotizing 
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenia, solid organ 
transplant rejection.
Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related reactions.
Monitor for signs and symptoms of infusion-related reactions. Interrupt, slow the rate of, 
or permanently discontinue IMFINZI based on the severity [see Dosage and Administration 
(2.2) in the full Prescribing Information]. For Grade 1 or 2 infusion-related reactions, consider  
using pre-medications with subsequent doses.
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Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study (cont’d)Infusion-related reactions occurred in 2.2% (42/1889) of patients receiving IMFINZI,  
including Grade 3 (0.3%) adverse reactions.
Complications of Allogeneic HSCT after IMFINZI
Fatal and other serious complications can occur in patients who receive allogeneic  
hematopoietic stem cell transplantation (HSCT) before or after being treated with a PD-1/L-1 
blocking antibody. Transplant-related complications include hyperacute graft-versus- 
host-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD)  
after reduced intensity conditioning, and steroid-requiring febrile syndrome (without an  
identified infectious cause). These complications may occur despite intervening therapy 
between PD-1/L-1 blockade and allogeneic HSCT.
Follow patients closely for evidence of transplant-related complications and intervene 
promptly. Consider the benefit versus risks of treatment with a PD-1/L-1 blocking antibody 
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal 
harm when administered to a pregnant woman. In animal reproduction studies, administration 
of durvalumab to cynomolgus monkeys from the onset of organogenesis through delivery 
resulted in increased premature delivery, fetal loss and premature neonatal death. Advise  
pregnant women of the potential risk to a fetus. Advise females of reproductive potential to  
use effective contraception during treatment with IMFINZI and for at least 3 months after 
the last dose of IMFINZI [see Use in Specific Populations (8.1, 8.3) in the full Prescribing 
Information].
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the labeling.
• Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full 

Prescribing Information].
• Infusion-Related Reactions [see Warnings and Precautions (5.2) in the full Prescribing 

Information].
Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical  
trials of another drug and may not reflect the rates observed in practice.
The data described in the Warnings and Precautions section reflect exposure to IMFINZI 
in 1889 patients from the PACIFIC study (a randomized, placebo-controlled study that  
enrolled 475 patients with Stage III NSCLC), Study 1108 (an open-label, single-arm,  
multicohort study that enrolled 970 patients with advanced solid tumors), and an additional 
open-label, single-arm trial that enrolled 444 patients with metastatic lung cancer, an  
indication for which durvalumab is not approved. In these trials, IMFINZI was administered 
at a dose of 10 mg/kg every 2 weeks. Among the 1889 patients, 38% were exposed for  
6 months or more and 18% were exposed for 12 months or more. The data also reflect  
exposure to IMFINZI in combination with chemotherapy in 265 patients from the CASPIAN 
study (a randomized, open-label study in patients with ES-SCLC). In the CASPIAN study,  
IMFINZI was administered at a dose of 1500 mg every 3 or 4 weeks.
The data described in this section reflect exposure to IMFINZI in patients with ES-SCLC  
enrolled in the CASPIAN study.
Small Cell Lung Cancer
The safety of IMFINZI in combination with etoposide and either carboplatin or cisplatin in 
previously untreated ES-SCLC was evaluated in CASPIAN, a randomized, open-label, multi-
center, active-controlled trial. A total of 265 patients received IMFINZI 1500 mg in combination 
with chemotherapy every 3 weeks for 4 cycles followed by IMFINZI 1500 mg every 4 weeks 
until disease progression or unacceptable toxicity. The trial excluded patients with active or 
prior autoimmune disease or with medical conditions that required systemic corticosteroids or 
immunosuppressants [see Clinical Studies (14.3) in the full Prescribing Information]. Among 
265 patients receiving IMFINZI, 49% were exposed for 6 months or longer and 19% were 
exposed for 12 months or longer.
Among 266 patients receiving chemotherapy alone, 57% of the patients received 6 cycles 
of chemotherapy and 8% of the patients received prophylactic cranial irradiation (PCI)  
after chemotherapy.
IMFINZI was discontinued due to adverse reactions in 7% of the patients receiving IMFINZI 
plus chemotherapy. These include pneumonitis, hepatotoxicity, neurotoxicity, sepsis, diabetic 
ketoacidosis and pancytopenia (1 patient each). Serious adverse reactions occurred in 31% of 
patients receiving IMFINZI plus chemotherapy. The most frequent serious adverse reactions  
reported in at least 1% of patients were febrile neutropenia (4.5%), pneumonia (2.3%),  
anemia (1.9%), pancytopenia (1.5%), pneumonitis (1.1%) and COPD (1.1%). Fatal adverse 
reactions occurred in 4.9% of patients receiving IMFINZI plus chemotherapy. These include 
pancytopenia, sepsis, septic shock, pulmonary artery thrombosis, pulmonary embolism, and 
hepatitis (1 patient each) and sudden death (2 patients). The most common adverse reactions 
(occurring in ≥ 20% of patients) were nausea, fatigue/asthenia and alopecia.
Table 5 summarizes the adverse reactions that occurred in patients treated with IMFINZI  
plus chemotherapy.
Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study

IMFINZI with etoposide  
and either carboplatin  

or cisplatin
N = 265

Etoposide and  
either carboplatin  

or cisplatin
N = 266

Adverse Reaction All Grades 
(%)

Grade 3-4 
(%)

All Grades 
(%)

Grade 3-4 
(%)

Respiratory, thoracic and mediastinal disorders
Cough/Productive Cough 15 0.8 9 0
Gastrointestinal disorders
Nausea 34 0.4 34 1.9
Constipation 17 0.8 19 0
Vomiting 15 0 17 1.1
Diarrhea 10 1.1 11 1.1
Endocrine disorders

Hyperthyroidisma 10 0 0.4 0

Skin and subcutaneous tissue disorders
Alopecia 31 1.1 34 0.8

Rashb 11 0 6 0

IMFINZI with etoposide  
and either carboplatin  

or cisplatin
N = 265

Etoposide and  
either carboplatin  

or cisplatin
N = 266

Adverse Reaction All Grades 
(%)

Grade 3-4 
(%)

All Grades 
(%)

Grade 3-4 
(%)

General disorders and administration site conditions 

Fatigue/Asthenia 32 3.4 32 2.3

Metabolism and nutrition disorders

Decreased appetite 18 0.8 17 0.8
a Includes hyperthyroidism and Basedow’s disease
b Includes rash erythematous, rash generalized, rash macular, rash maculopapular, rash papular, rash  

pruritic, rash pustular, erythema, eczema, rash and dermatitis

Table 6 summarizes the laboratory abnormalities that occurred in at least 20% of patients 
treated with IMFINZI plus chemotherapy.
Table 6. Laboratory Abnormalities Worsening from Baseline Occurring in ≥ 20%1 of  
Patients in the CASPIAN study

IMFINZI with Etoposide
and either Carboplatin 

or Cisplatin

Etoposide and either
Carboplatin or

Cisplatin
Laboratory Abnormality Grade2 3 or 4 (%)3 Grade2 3 or 4 (%)3

Chemistry
Hyponatremia 11 13
Hypomagnesemia 11 6
Hyperglycemia 5 5
Increased Alkaline Phosphatase 4.9 3.5
Increased ALT 4.9 2.7
Increased AST 4.6 1.2
Hypocalcemia 3.5 2.4
Blood creatinine increased 3.4 1.1
Hyperkalemia 1.5 3.1
TSH decreased < LLN4 and  
≥ LLN at baseline

NA NA

Hematology
Neutropenia 41 48
Lymphopenia 14 13
Anemia 13 22
Thrombocytopenia 12 15

1 The frequency cut off is based on any grade change from baseline
2 Graded according to NCI CTCAE version 4.03
3 Each test incidence is based on the number of patients who had both baseline and at least one on-study  

laboratory measurement available: IMFINZI (range: 258 to 263) and chemotherapy (range: 253 to 262) 
except magnesium IMFINZI + chemotherapy (18) and chemotherapy (16)

4 LLN = lower limit of normal

Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of  
antibody formation is highly dependent on the sensitivity and specificity of the assay.  
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity  
in an assay may be influenced by several factors including assay methodology, sample  
handling, timing of sample collection, concomitant medications, and underlying disease. For 
these reasons, comparison of the incidence of antibodies to durvalumab to the incidence of 
antibodies to other products may be misleading.
Of 2280 patients who received IMFINZI 10 mg/kg every 2 weeks or 20 mg/kg every 4 weeks as 
a single-agent, 69 patients (3%) tested positive for treatment-emergent anti-drug antibodies 
(ADA) and 12 (0.5%) tested positive for neutralizing antibodies. The development of ADA 
against durvalumab appears to have no clinically relevant effect on its pharmacokinetics  
or safety.
Of 201 patients in the CASPIAN study who received IMFINZI 1500 mg every 3 weeks in  
combination with chemotherapy for four doses followed by IMFINZI 1500 mg every 4 weeks 
no patients tested positive for treatment-emergent ADA.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk summary
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal 
harm when administered to a pregnant woman [see Clinical Pharmacology (12.1) in the full 
Prescribing Information]. There are no data on the use of IMFINZI in pregnant women.  
In animal reproduction studies, administration of durvalumab to pregnant cynomolgus  
monkeys from the confirmation of pregnancy through delivery resulted in an increase in  
premature delivery, fetal loss, and premature neonatal death (see Data). Human immuno-
globulin G1 (IgG1) is known to cross the placental barrier; therefore, durvalumab has the 
potential to be transmitted from the mother to the developing fetus. Apprise pregnant women 
of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and  
miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data
As reported in the literature, the PD-1/PD-L1 pathway plays a central role in preserving  
pregnancy by maintaining maternal immune tolerance to the fetus. In mouse allogeneic 
pregnancy models, disruption of PD-L1 signaling was shown to result in an increase in fetal 
loss. The effects of durvalumab on prenatal and postnatal development were evaluated in 
reproduction studies in cynomolgus monkeys. Durvalumab was administered from the  
confirmation of pregnancy through delivery at exposure levels approximately 6 to 20 times 
higher than those observed at the recommended clinical dose of 10 mg/kg (based on 

AUC). Administration of durvalumab resulted in premature delivery, fetal loss (abortion and  
stillbirth), and increase in neonatal deaths. Durvalumab was detected in infant serum on  
postpartum Day 1, indicating the presence of placental transfer of durvalumab. Based on its  
mechanism of action, fetal exposure to durvalumab may increase the risk of developing  
immune-mediateddisorders or altering the normal immune response and immune-mediated 
disorders have been reported in PD-1 knockout mice.
Lactation
Risk Summary
There is no information regarding the presence of durvalumab in human milk, the effects on  
the breastfed infant, or the effects on milk production. Human IgG1 is excreted in human milk. 
Durvalumab was present in the milk of lactating cynomolgus monkeys and was associated 
with premature neonatal death (see Data). 
Because of the potential for adverse reactions in breastfed infants, advise women not to  
breastfeed during treatment with IMFINZI and for at least 3 months after the last dose.
Data
In lactating cynomolgus monkeys, durvalumab was present in breast milk at about 0.15% 
of maternal serum concentrations after administration of durvalumab from the confirmation  
of pregnancy through delivery at exposure levels approximately 6 to 20 times higher than 
those observed at the recommended clinical dose of 10 mg/kg (based on AUC). Administration 
of durvalumab resulted in premature neonatal death.
Females and Males of Reproductive Potential
Contraception
Females
Based on its mechanism of action and data from animal studies, IMFINZI 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 IMFINZI and for at least 3 months following the last  
dose of IMFINZI.
Pediatric Use 
The safety and effectiveness of IMFINZI have not been established in pediatric patients.
Geriatric Use
Of the 476 patients treated with IMFINZI in the PACIFIC study, 45% were 65 years or older, 
while 7.6% were 75 years or older. No overall differences in safety or effectiveness were 
observed between patients 65 years or older and younger patients. The PACIFIC study did 
not include sufficient numbers of patients aged 75 years and over to determine whether they 
respond differently from younger patients.
Of the 265 patients with ES-SCLC treated with IMFINZI in combination with chemotherapy, 
101 (38%) patients were 65 years or older and 19 (7.2%) patients were 75 years or older. 
There were no clinically meaningful differences in safety or efficacy between patients 65 years 
or older and younger patients.

PATIENT COUNSELING INFORMATION 
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated adverse reactions that may require  
corticosteroid treatment and interruption or discontinuation of IMFINZI [see Warnings and 
Precautions (5.1) in the full Prescribing Information], including:

• Pneumonitis: Advise patients to contact their healthcare provider immediately for  
any new or worsening cough, chest pain, or shortness of breath.

• Hepatitis: Advise patients to contact their healthcare provider immediately for  
jaundice, severe nausea or vomiting, pain on the right side of abdomen, lethargy, or 
easy bruising or bleeding.

• Colitis: Advise patients to contact their healthcare provider immediately for diarrhea, 
blood or mucus in stools, or severe abdominal pain.

• Endocrinopathies: Advise patients to contact their healthcare provider immediately 
for signs or symptoms of hypothyroidism, hyperthyroidism, adrenal insufficiency, 
type 1 diabetes mellitus, or hypophysitis.

• Nephritis: Advise patients to contact their healthcare provider immediately for signs  
or symptoms of nephritis.

• Dermatological Reactions: Advise patients to contact their healthcare provider  
immediately for signs or symptoms of severe dermatological reactions.

• Other Immune-Mediated Adverse Reactions: Advise patients to contact their  
healthcare provider immediately for signs or symptoms of aseptic meningitis,  
immune thrombocytopenia, myocarditis, hemolytic anemia, myositis, uveitis,  
keratitis, and myasthenia gravis.

Infusion-Related Reactions: 
•  Advise patients to contact their healthcare provider immediately for signs or  

symptoms of infusion-related reactions [see Warnings and Precautions (5.2) in the 
full Prescribing Information].

Complications of Allogeneic HSCT: 
•  Advise patients of potential risk of post-transplant complications [see Warnings  

and Precautions (5.3) in the full Prescribing Information].
Embryo-Fetal Toxicity: 

•  Advise females of reproductive potential that IMFINZI can cause harm to a fetus 
and to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.4) and Use in Specific Populations (8.1, 8.3) in the  
full Prescribing Information].

•  Advise females of reproductive potential to use effective contraception during  
treatment and for at least 3 months after the last dose of IMFINZI [see Use in  
Specific Populations (8.3) in the full Prescribing Information].

Lactation: 
•  Advise female patients not to breastfeed while taking IMFINZI and for at least  

3 months after the last dose [see Warnings and Precautions (5.4) and Use in  
Specific Populations (8.2) in the full Prescribing Information].

Manufactured for:  
AstraZeneca Pharmaceuticals LP 
Wilmington, DE 19850

By: AstraZeneca UK Limited 
1 Francis Crick Ave., Cambridge, England CB2 0AA 
US License No. 2043
IMFINZI is a registered trademark of the AstraZeneca group of companies. 
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DABRAFENIB (TAFINLAR) + TRAMETINIB (MEKINIST)  |    JUNE 23, 2022

The FDA has granted accelerated approval to dabrafenib (Tafin-
lar) plus trametinib (Mekinist) for the treatment of patients 
6 years and older with unresectable or metastatic solid tumors 
who harbor a BRAF V600E mutation, have progressed after pre-
vious treatment, and have no satisfactory alternative treatment 
options, according to Novartis.

The basis of the approval is supported by clinical efficacy and 
safety data from 3 clinical trials: ROAR (NCT02034110), NCI-
MATCH (NCT02465060), and Study X2101 (NCT02124772).

In both the phase 2 ROAR basket study and arm H of the 
NCI-MATCH study, dabrafenib plus trametinib resulted in overall  
response rates of up to 80% in patients with BRAF V600E– 
mutated solid tumors. These included high- and low-grade gli-
oma, biliary tract cancer, and select gynecological and gastro-
intestinal cancers. Additionally, Study X2101 demonstrated the 
clinical benefit and acceptable toxicity profile of the doublet in 
pediatric patients.

In the multicohort, multicenter, nonrandomized, open-label, 
ROAR trial, adult patients with selected tumors harboring BRAF 
V600E mutations were enrolled. A total of 9 cohorts of patients 
with BRAF V600E mutation−positive rare cancers, including  
patients with high-grade and low-grade glioma, were examined. 
Eligibility was open to patients who had histologically confirmed 
recurrent or progressive high-grade (World Health Organization 
[WHO] grade 3 or 4) or low-grade (WHO grade 1 or 2) glioma, 
were at least 18 years old, had an ECOG performance status of 
0 to 2, and had adequate organ function.

For the 45 patients with high-grade glioma, the investiga-
tor-assessed overall response rate (ORR) was 33% (95% CI, 
20%-49%), including 3 complete responses (CRs) and 12 partial  
responses (PRs). In this cohort, median follow-up was  
12.7 months (interquartile range [IQR], 5.4-32.3), and independent 
radiology review showed an ORR of 31%, which included 3 CRs and 
11 PRs. The median duration of response (DOR) was 36.9 months 
(95% CI, 7.4-44.2) per investigator assessment and 13.6 months 
(95% CI, 4.6-43.4) per independent radiology review. Investigator  
assessment also showed a median progression-free survival (PFS) 
of 3.8 months (95% CI, 1.8-9.2) and a median overall survival (OS) 
of 17.6 months (95% CI, 9.5-45.2). Independent radiology review 
reported a median PFS of 4.5 months (95% CI, 1.8-7.4).

For the 13 patients with low-grade disease, the ORR was 
69% (95% CI, 39%-91%) with 1 CR, 6 PRs, and 2 minor responses 
observed at a median follow-up of 32.2 months (IQR, 25.1-
47.8). The median DOR by independent radiology review was 
27.5 months (95% CI, 3.8-39.5). Additionally, although neither 
the median PFS (95% CI, 7.4-not reached [NR]) nor the median 
OS was reached (95% CI, 11.6-NR) by investigator assessment, 
the median PFS was 14.0 months (95% CI, 4.7-46.9) according 
to independent radiology review.

Arm H of the single-arm, open-label phase 2 NCI-MATCH 
study also enrolled patients with a BRAF V600E mutation. The 
BRAF V600E mutational status for enrollment was determined 
either by central or local laboratory test.

The confirmed ORR was 38% (90% CI, 22.9%-54.9%; P < .0001) 
against a null rate of 5%, and PFS was 11.4 months (90% CI, 
8.4-16.3). Responses were seen in 7 distinct tumor types. A  
total of 7 patients had a DOR of more than 12 months, including  
4 patients who had a DOR of more than 24 months. An additional 
8 patients had a PFS greater than 6 months. The median OS was 
28.6 months.

Reported adverse events were comparable with those noted 
in previously reported profiles of dabrafenib and trametinib.

In the multicenter, open-label, multiple cohort phase 1/2 
Study X2101, investigators examined the doublet in pediatric  
patients with refractory or recurrent solid tumors. Part C was a dose 
escalation of dabrafenib in combination with trametinib in patients 
whose tumors harbored a BRAF V600E mutation. Part D was a  
cohort expansion phase of dabrafenib in combination with trametinib 
in patients with low-grade glioma and a BRAF V600E mutation.

Among enrolled patients (n = 48), 83% had prior surgery, 2.8% 
had prior external beam radiotherapy, and 92% were previously 
administered systemic therapy. The study showed that the com-
bination of dabrafenib plus trametinib elicited an ORR of 25% 
(95% CI, 12%-42%). For the 9 responders, the DOR was 6 months 
or longer in 78% and 24 months or longer in 44%.

The toxicity profile of the combination observed in these 
studies remained consistent with the known profile in other  
approved indications.
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FOUNDATIONONE (CDX)  |    JUNE 10, 2022

The FDA has granted approval to the FoundationOne compan-
ion diagnostic (CDx) to identify patients with ROS1 fusion–pos-
itive non–small cell lung cancer (NSCLC) or NTRK fusion–positive 
cancers who may benefit from entrectinib (Rozlytrek), according 
to Roche.

The basis of the approval comes from data of the phase 1 
ALKA-372-001 (EudraCT 2012-000148-88), phase 1 STARTRK-1 
(NCT02097810), and phase 2 STARKTRK-2 (NCT02568267) trials, 
in which most patients received 600 mg of entrectinib once a day.

Entrectinib was approved by the FDA in 2019 and is indi-
cated for patients with ROS1 fusion–positive metastatic NSCLC. 
The targeted therapy is tumor-agnostic—it can help treat locally  
advanced or solid tumors harboring NTRK gene fusions.

An integrated analysis of the trials, which assessed  
74 patients with NTRK1/2/3 fusion–positive solid tumors, 
showed a median follow-up of 14.2 months (range 0.1-29.7). The 
overall response rate (ORR) was 63.5% (95% CI, 51.5%-74.4%), 
according to blinded independent central review, and 5 (6.8%) 
complete responses (CRs) were observed.

Median duration of response (DOR) was 12.9 months (95% 
CI, 9.3-not evaluable [NE]), and the median progression-free sur-
vival was 11.2 months (95% CI, 8.0-15.7) with a median overall 

survival of 23.9 months (95% CI, 16.0-NE). The 55 patients who 
did not have central nervous system (CNS) disease at baseline 
had an ORR of 65.5% (95% CI, 51.4%-77.8%). The median DOR 
among those who responded to treatment was 12.9 months (95% 
CI, 9.30-NE). Patients who had baseline CNS disease (n = 19) 
demonstrated an ORR of 57.9% (95% CI, 33.5%-79.8%), and the 
median DOR in responders was 6.0 months (95% CI, 4.2-NE).

In another pooled analysis, investigators evaluated  
patients with locally advanced or metastatic NTRK1/2/3 or ROS1  
fusion–positive solid tumors, including NSCLC, colorectal, 
and other solid tumors. Of the evaluable patients with NSCLC  
(n = 161), the ORR was 67.1% (95% CI, 59.3%-74.3%). Among 
these patients, 14 (8.7%) had CRs and 94 (58.4%) had partial  
responses. The median DOR was 15.7 months (95% CI, 13.9-
28.6), and the median follow-up was 15.8 months.

Twenty-four of the participants had received prior immuno-
therapy. Within that subgroup, an ORR of 70.8% (95% CI 48.9%-
87.4%) was observed. Patients who had investigator-assessed 
CNS metastases at baseline had an ORR of 62.5% (95% CI, 
48.6%-75.1%).
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PEMBROLIZUMAB (KEYTRUDA)  |    JUNE 13, 2022

The FDA has accepted a supplemental biologics license ap-
plication (sBLA) for pembrolizumab (Keytruda) to treat  
patients with stage IB (≥ 4 cm), stage II, or stage III non–small 
cell lung cancer (NSCLC) following complete surgical resection,  
according to Merck. The basis of the sBLA comes from the  
phase 3 PEARLS/KEYNOTE-091 trial (NCT02504372), which 
showed adjuvant pembrolizumab to lead to improved dis-
ease-free survival (DFS) compared with placebo in patients with 
fully resected NSCLC.

The study had dual primary end points of DFS in the overall 
population regardless of PD-L1 expression and DFS in patients 
with a PD-L1 tumor proportion score (TPS) of greater than or 
equal to 50%. Secondary end points included overall survival 
(OS), lung cancer–specific survival, and safety.

In the second interim analysis of KEYNOTE-091, treatment 
with pembrolizumab resulted in a significant improvement in DFS 
for patients regardless of PD-L1 expression when compared with 
placebo. Patients who were given pembrolizumab had a median 

DFS of 53.6 months (95% CI, 39.2-not reached [NR]) vs a median 
DFS of 42 months with placebo (95% CI, 31.3-NR; HR, 0.76;   
P = .0014). In the pembrolizumab arm, the 18-month DFS rate for 
patients was 73.4% vs 64.3% for patients in the placebo arm. Fur-
thermore, fewer patients experienced DFS events when receiv-
ing pembrolizumab (35.9%) than when receiving placebo (44.3%).

In the patient population with a PD-L1 TPS of 50% or more, 
DFS was NR in both the pembrolizumab (n = 168) and the place-
bo (n = 165) population (HR, 0.82; 95% CI, 0.57-1.18; P = .14). In 
terms of the experimental arm vs the control arm, the 18-month 
DFS rates for patients were 71.7% vs 70.1%, respectively. Events 
from DFS occurred in 32.1% of patients who received pembroli-
zumab and in 38.2% of patients given the placebo.

The median OS was also NR in both study arms (HR, 0.87; 
95% CI, 0.67-1.15; P = .17). With pembrolizumab, the 18-month 
OS rate was 91.7% vs 91.3% with placebo.
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MOMELOTINIB  |    JUNE 17, 2022

A new drug application (NDA) has been submitted to the FDA for 
the ACVR1/ALK2, JAK1 and JAK2 inhibitor momelotinib, which 
is in development for the treatment of patients with myelofibrosis, 
according to Sierra Oncology, Inc. The basis of the submission of 
the NDA comes from results from several phase 2 and phase 3 
studies examining momelotinib in this patient population, includ-
ing the recently completed MOMENTUM study (NCT04173494).

Findings of MOMENTUM met its primary and key secondary 
end points and showed momelotinib to demonstrate significant 
improvements  in symptoms, spleen size, and anemia measures 
compared with danazol in patients with symptomatic and ane-
mic myelofibrosis who previously received treatment with a JAK 
inhibitor. Findings revealed that in 130 patients who received 
momelotinib, the total symptom score response rate at week 24 

was 24.6% (95% CI, 17.49%-32.94%) vs 9.2% (95% CI, 3.46%-
19.02%) in patients given danazol (n = 65; P = .0095). To establish 
superiority, participants needed to achieve at least a 50% reduc-
tion in total symptom score from baseline.

A trend toward improved overall survival (OS) up to week 24 
was seen with momelotinib vs danazol at 0.734 (95% CI, 0.382-
1.409; P = .3510), and HR for OS between the investigative and 
control arms up to week 24 was 0.506 (95% CI, 0.238-1.076;   
P = .0719), meeting significance. Additionally, 23.1% (95% CI, 
16.14%-31.28%) of patients given momelotinib achieved at least 
a 35% reduction in spleen volume compared with 3.1% (95% CI, 
0.37%-10.68%) of patients in the danazol arm (P = .0006).
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VBI-1901  |    JUNE 22, 2022

VBI-1901, a bivalent gB/pp65 immunotherapeutic vaccine can-
didate, has been granted orphan drug designation by the FDA 
for the treatment of patients with glioblastoma (GBM), according 
to a news release from VBI Vaccines Inc. This regulatory action 
comes after the FDA granted a fast-track designation to VBI-
1901 for the treatment of recurrent GBM in patients with first 
tumor recurrence.

A 2-part, dose-escalation study (NCT03382977) is evaluat-
ing the safety, tolerability, and optimal dose level of VBI-1901 
in 38 patients with recurrent GBM. Early data from 20 patients  
enrolled in the study were presented at the 2022 American  
Society of Clinical Oncology Annual Meeting and showed that 
VBI-1901 achieved tumor responses and good overall survival 
(OS) in patients. The 12-month OS rate observed with VBI-
1901 was 60% and the 18-month OS rate was 30%. Two durable  

responses were observed among patients treated with VBI-1901 
in the study. One patient remained progression free and on pro-
tocol after 2 years with a 93% reduction in tumor size.

The study will assess the primary end point of dose-limiting 
toxicity. The secondary end points of the study include the im-
munogenicity and optimal vaccine-induced immunity-serum IgG 
anti-gB antibodies, cellular immunity against HCMV gB and pp65 
antigens, changes in frequencies of myeloid suppressor cells 
and regulatory T cells, progression-free survival, OS, median 
OS, decrease in steroid use compared with baseline, change 
in quality of life, and the immunogenicity of the optimal dose 
of VBI-1901 formulated with either granulocyte-macrophage  
colony-stimulating factor or AS01B adjuvants.

 
  AVAILABLE AT TARGETEDONC.COM/LINK/1824
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MB-106  |    JUNE 22, 2022

The FDA has granted orphan drug designation to MB-106 for 
the treatment of patients with Waldenström macroglobulinemia 
(WM), according to a news release by Mustang Bio.

MB-106 is chimeric antigen receptor (CAR) T-cell therapy 
that targets CD20, a surface molecule embedded in the mem-
brane, which impacts the differentiation of B cells into plasma 
cells. The agent is a third-generation CAR derived from a fully 
human antibody developed by researchers at the Fred Hutchin-
son Cancer Research Center in Seattle, Washington.

Recent data show that MB-106 achieved clinical responses 
in patients with high-risk B-cell non-Hodgkin lymphoma (B-NHL) 
treated at varying dose levels. The objective response rate 
(ORR) was 96% in 26 patients. In the WM cohort, treatment with  
MB-106 also achieved a 100% complete response rate.

In the phase 1/2, open-label, multicenter study 
(NCT05360238), approximately 287 patients with  CD20- 
expressing B-NHL or chronic lymphocytic leukemia (CLL)  will 
be enrolled. In the phase 1 portion of the study, patients with 

aggressive B-NHL including diffuse large B-cell lymphoma and 
mantle cell lymphoma as well as patients with indolent NHL-like 
follicular lymphoma (FL) and those with CLL of small lymphocytic 
lymphoma (SLL) will be evaluated.

Patients assessed in the phase 2 portion of the study will 
be those with relapsed/refractory DLBCL, including those 
with  MYC,  BCL2,  or BCL6  rearrangements and primary me-
diastinal large B-cell lymphoma or transformed FL. Patients 
with B-NHL subtypes that progressed after available therapy,  
including mantle cell lymphoma, marginal zone lymphoma, WM, 
Burkitt-like lymphoma, hairy cell leukemia, and CLL/SLL, will be 
included. The phase 2 primary end point is ORR, and second-
ary end points include DOR, incidence of treatment emergent 
adverse events, and the total number of patients with minimal 
residual disease in CLL.

 
  AVAILABLE AT TARGETEDONC.COM/LINK/1825

PT217  |    JUNE 21, 2022

The FDA has granted an orphan drug designation to the first-in-
class bispecific antibody PT217 as a potential treatment option 
for patients with small cell lung cancer (SCLC), according to 
Phanes Therapeutics.

PT217 works to target SCLC cells via 2 mechanisms. The first 
is that PT217 blocks its interaction with cluster of differentiation 
47-SIRPα and stimulates phagocytosis of tumor cells by macro-
phage. The second is that PT217 is designed to mediate robust 
antibody-dependent cellular cytotoxicity for tumor cells by NK cells.

As a result, tumor cells targeted by NK cells end up engulfed 
by macrophage. Additionally, with an elevated phagocytosis of the 
tumor cells by macrophages and dendritic cells, it is expected by 
investigators that there will also be an increase in the presentation 
of tumor neoantigens, which would lead to T-cell mediated killing 
of tumor cells, irrespective of delta-like ligand 3 (DLL3) expression.

In a poster presented at the American Association for Cancer 
Research Annual Meeting 2022, investigators noted that PT217 
displayed robust tumor suppression activity in a preclinical tri-
al. As a result, investigators proposed the design of a phase 1 
dose-escalation clinical study to investigate PT217 in patients 
with DLL3-positive SCLC, large cell neuroendocrine carcinoma, 
and neuroendocrine prostate cancer. The structure included a 
dose escalation–guided 3+3 design that would examine PT217 
when given to approximately 14 evaluable patients in weekly 
doses at 5 dose levels.

The initiation of the phase 1 trial to target SCLC is planned 
for the latter half of 2022.

 
  AVAILABLE AT TARGETEDONC.COM/LINK/1827

PAXALISIB (GDC-0084)  |    JUNE 17, 2022

The FDA has granted an orphan drug designation (ODD) to pax-
alisib (GDC-0084), for the treatment of patients with atypical 
rhabdoid or teratoid tumors (AT/RT), a rare and aggressive child-
hood brain cancer, according to Kazia Therapeutics.

Paxalisib was granted an ODD for the malignant glioma  
indication, which includes glioblastoma in adults and diffuse  
intrinsic pontine glioma (DIPG) for pediatric patients. The Pacific 
Pediatric Neuro-Oncology Consortium is leading a phase 2 study 
for the DIPG indication.

In the phase 2 clinical trial (NCT05009992), which includes 
paxalisib, multiple drug therapies in diffuse midline gliomas 
(DMGs) including DIPG are being tested. This study has an  
estimated enrollment of 216 patients who will be randomized 
to receive 1 of 3 treatment regimens involving combinations of 
radiation therapy, the drug ONC201, and paxalisib.

The primary end point of the study is progression-free sur-
vival (PFS) at 6 months and overall survival (OS) at 7 months. 
Exploratory end points include confirming the blood-brain barrier 

penetration of ONC201 in DMG, assessing changes in immune 
cell infiltration in DMG tumor tissue, and toxicity. Initial data are 
expected sometime during 2023.

Another study of paxalisib in DIPG is nearing completion. 
This is a phase 1 study (NCT03696355) led by investigators at 
St Jude Children’s Research Hospital in Memphis, Tennessee. 
The trial consists of a dose-escalation phase where patients will 
receive paxalisib in doses of 21 mg/m2, 27 mg/m2, 35 mg/m2, 
or 45 mg/m2 after completion of radiation therapy.

The primary end point of this study is to estimate the 
maximum tolerated dose and the recommended phase 2 
dose of paxalisib after standard radiation therapy. Secondary 
end points include overall response, duration of best overall  
response, PFS, and OS. Data from this trial are expected to be 
published at the end of 2022.

 
  AVAILABLE AT TARGETEDONC.COM/LINK/1829
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IT WOULD TAKE decades for the num-
bers of Black and Hispanic physicians 
to match the actual demographics of the 

United States, even if the number of Black 
and Hispanic medical students doubled con-
sistently. Broadening equity in the workplace 
was a key theme during the 2022 American 
Society of Clinical Oncology Annual Meeting.

Ana I. Velázquez Mañana, MD, MSc, 
reported that 35.2% of oncology workers are 
women, 4.7% are Hispanic or Latinx, 3.0% 
are Black, 0.1% are Native American or Alas-
kan Native, and 0.1% are Native Hawaiian or  
Pacific Islanders.1 Velázquez Mañana empha-
sized that the lack of diversity worsens at high-
er ranks and leadership roles in cancer centers, 
institutions, universities, and hospitals.

“People say this is a problem across aca-
demic medicine. It’s not unique to oncology. 
That is true,” said Velázquez Mañana, an 
assistant clinical professor of medicine at the 
University of California, San Francisco. “But 
we’re actually one of the worst [workforces] 
in terms of diversity.”

Current research paints a grim picture. 
A study titled “The National Deficit of Black 
and Hispanic Physicians in the US and Pro-
jected Estimates of Time to Correction” noted 
a continuing representation deficit of Black 
and Hispanic physicians.2 Investigators 
aimed to estimate the time it would take to 
reach a representative population of those 
groups. The answer is 92 years for Hispanic 
physicians if there was sustained doubling 
of Hispanic medical students, and 66 years 
for Black physicians if the number of Black 
medical students doubled in a sustained way.

The American Medical Association has 
stated “racial and ethnic diversity among 
health professionals promotes better 
access to health care, improves health care 
quality for underserved populations, and 
better meets the health care needs of our 
increasingly diverse population,” authors of 
the study said. Achieving racial and ethnic 
diversity will require a sustained and mul-
tifaceted approach to increase the numbers 
of medical school applicants and students, 
they said. Creating and expanding medical 
schools “that prioritized the education of 
Black, Hispanic, and other underrepresented 
students would not only decrease the overall 

physician shortage but also shorten the time 
required to attain a representative physician 
workforce and help mitigate the societal 
harm inflicted by decades of structural 
racism,” said the research letter, which was 
published in June by JAMA Network Open.2

The study compared the self-reported racial 
and ethnic characteristics of the US popula-
tion with the US physician workforce for the 
years 2010 to 2015 based on the US Census 
and data from the Association of American 
Medical Colleges. That organization has 
published a projected total physician racial 
and ethnic representation deficit between  
37,800 and 124,000 physicians by 2034.

In 2015, there were 20,349 medical school 
students and 961,098 practicing doctors of all 
races and ethnicities. Within this population, 
1231 medical students and 60,549 physicians 
were Hispanic, and 1228 medical students 
and 46,133 physicians were Black, the study 
said. Based on those groups’ representation 
in the population, investigators expect-
ed 174,307 Hispanic doctors and 127,490  
Black doctors. They calculated deficits of 

113,758 Hispanic and 81,358 Black physicians.
The catch-up times would be shorter if the 

numbers of Black and Hispanic medical stu-
dents tripled or quadrupled, the authors said. It 
would be approximately 30 years or less for both 
groups if the numbers of Black and Hispanic 
medical students increased by 4, according to 
the study. It is noted the study did not account 
for future trends in national demographics or 
immigration, which could underestimate the 
time to reach a representative workforce or pos-
sible changes in the numbers of medical school 
and residency training positions available. TT

For more information, visit https://bit.ly/3xYWwoS.
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Addressing the Lack of Minority Physicians  
to Match the US Population Could Take Decades
B y  R i c h a r d  P a y e r c h i n
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People say [equity in the workplace]  
is a problem across academic medicine.  

It’s not unique to oncology.  
That is true but we’re actually one of the worst 

 [workforces] in terms of diversity.” 
—ANA I. VELÁZQUEZ MAÑANA, MD, MSC



WHEN IT COMES to treatments for 
sexual health issues caused by can-
cer treatments, women are vastly 

underserved.1 Sexual dysfunction—including 
low libido, vaginal tightness, and vaginal 
dryness—is a prevalent adverse event, yet few 
effective treatments are available. Sonal Sura, 
MD, a radiation oncologist with GenesisCare 
in Naples, Florida, addresses the cause of this 
gap and outlines steps physicians can take to 
improve patient care for women.

Discrepancies: Women vs Men
The status of women’s sexual health, espe-
cially when they are affected by cancer, is 
where mental health was not too long ago. 
Many patients don’t feel comfortable speak-
ing up about symptoms, and most physicians 
don’t have the training or tools to have 
meaningful conversations with patients. 
Further, pharmaceutical companies have 
not invested significant research dollars into 
treatments centered around women’s sexual 
health during and after a cancer diagnosis.

When men experience cancer treatments 
that could affect their sexual activity, an 
open discussion occurs with their physi-
cian. Most physicians receive training on 
how to speak to men about prostate cancer. 
Physicians are comfortable talking to a man 
about radiation vs surgery and what the 
effect on their sexual health might be. This 
is not always true for women.

That is not to say that sexual health is not 
being discussed in oncology. There is a dif-
ference between  male and female patients 
who receive treatments affecting sexual 
health and what has been studied or what is 
discussed. Whenever patients receive high 
doses of radiation to the genital area, there’s 
a chance it can decrease sexual function 
and/or drive, regardless of whether they’re 
male or female.

Women feel sexual health issues are 
important but we, as a society, tend to under-
value women’s sexuality, and that’s perhaps 
even truer in the medical field. As health care 
providers, we may not emphasize the sever-
ity of symptoms like vaginal dryness, vag-
inal tightness, pain during intercourse, or 
loss of libido related to women’s sexual well- 
being during and after treatments.

Unfortunately, many patients are reluctant 
to talk about these issues, even with female 
physicians. They may feel that being con-

cerned about sexual desire while undergo-
ing cancer treatment is somehow shameful. 
Often, they are reluctant to discuss these 
types of issues when their partner is in the 
room with them. The partner is trying to be 
supportive by coming to appointments with 
them, but it can prevent an open discussion. 
Also, many patients with cancer are in their 
70s or 80s and feel incredibly uncomfortable 
talking about their symptoms.
 
Addressing Women’s 
Sexual Health Issues 
In the long term, we need more research in 
this area. Physicians need to get involved 
in helping develop clinical trials, especially 
regarding potential treatments for hypoac-
tive sexual desire disorder (HSDD). There are 
no FDA-approved medications specifically  
for women with HSDD secondary to cancer or 
its treatment.2 When you think about the num-
ber of TV advertisements we’ve all seen for 
sildenafil citrate (Viagra) and tadalafil (Cialis), 
you start to understand the gap in care.

We also need a more standardized way 
to assess women’s sexual health issues. We 
have the Sexual Health Inventory for Men to 
help us rate how happy a patient is with their 
ability to have and maintain an erection. 
There isn’t a widely used tool for women, so 
we don’t have an academic way for women to 
rate things like their ability to get aroused, 
their level of dryness, etc.

“We, as a society, tend  
to undervalue 
women’s sexuality, 
and that’s perhaps even 
truer in the medical field.” 

—SONAL SURA ,  MD

Sex, Health, and Cancer:  
Female Patients  
Deserve Better 
B y  S o n a l  S u r a ,  M D ,  M B A
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But there are several things we in oncology 
can do in the meantime; some are quite simple. 

First, if we sense that the patient is 
uncomfortable talking about their symp-
toms with their partner present, we can 
politely ask them to step out of the room for 
part of the visit.

Second, it’s essential to keep the conver-
sation light. When we use medical jargon, 
it can be difficult for patients to understand 
and open up. For example, when I talk 
about using a cylindrical dilator as part of 
treatment for a gynecologic cancer, if they 
don’t seem to understand, I’ll explain that 
it’s similar to a dildo; they get it and start 
laughing. I think when we speak more like 
normal humans, patients begin to feel more 
comfortable and they begin to open up. 

Third, oncologists can educate themselves 
about treatment risks concerning women’s 
sexual health and prepare themselves to 
ask patients difficult questions. If we get to 
the point where a patient feels comfortable 
enough to answer particular questions, we 
can help them figure out what’s going on. 
For example, are you physically not able to 
have an orgasm? How do you have orgasms? 

Many of these questions should be discussed 
as part of a typical oncology consult. And if 
we ask the right questions, we may be able 
to discover whether the issue is more physio-
logical or psychological/emotional.

Fourth, it’s crucial to have an open mind 
regarding treatment recommendations. For 
example, we don’t have good choices for 
pharmaceuticals for HSDD, but we know 
that over-the-counter herbal remedies like 
ashwagandha can relax patients with low 
libido to the point where they are “in the 
mood.” Similarly, patients may not realize 
the effectiveness of lubricants and that there 
are some all-natural products available now. 
Another pathway could be antidepressants if 
we can determine that the issue is psycho-
logical rather than physical.
 
Need for More Sexual Health 
Medical Professionals
The biggest problem is that not one specific 
clinician often manages this aspect of 
cancer care for women’s sexual health. If a 
male patient has poor sexual function after 
radiation, he can be referred to a urologist 
who is familiar with information on erectile 

dysfunction medications, penile implants, 
and other treatments. That person doesn’t 
exist for female patients—yet.

Gynecologists are not necessarily equipped 
to deal with issues like libido or vaginal 
tightness due to radiation. I take that role on 
with my patients by, for example, educating 
them on utilizing a vaginal dilator, prescrib-
ing the device, and having them come back 
every few months to check in. 

But as more women survive breast and gyne-
cologic cancers, we should continue to develop 
more survivorship programs and raise aware-
ness about women’s sexual health issues going 
forward. In these survivorship programs, phy-
sicians can dedicate more time and resources 
to address these specific concerns and can 
advocate for women’s sexual health. TT
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>95%

Hepatotoxicity
Serious cases of hepatotoxicity that were consistent with hepatocellular 
injury, including elevations of transaminases and/or bilirubin, have occurred 
in patients treated with POLIVY.

Preexisting liver disease, elevated baseline liver enzymes, and concomitant 
medications may increase the risk of hepatotoxicity. Monitor liver enzymes 
and bilirubin level.

Embryo-Fetal Toxicity
Based on the mechanism of action and findings from animal studies, 
POLIVY can cause fetal harm when administered to a pregnant woman. 
When administered to rats, the small molecule component of POLIVY, 
monomethyl auristatin E, caused adverse developmental outcomes, 
including embryo-fetal mortality and structural abnormalities, at 
exposures below those occurring clinically at the recommended dose.

Advise pregnant women of the potential risk to a fetus. Advise females 
of reproductive potential to use effective contraception during treatment 
with POLIVY and for at least 3 months after the last dose. Advise male 
patients with female partners of reproductive potential to use effective 
contraception during treatment with POLIVY and for at least 5 months after 
the last dose.

Lactation
Advise women not to breastfeed during treatment with POLIVY and for at 
least 2 months after the last dose.

The Most Common Adverse Reactions
The most common adverse reactions (≥20%) included neutropenia, 
thrombocytopenia, anemia, peripheral neuropathy, fatigue, diarrhea, 
pyrexia, decreased appetite, and pneumonia. 

In Study GO29365, fatal adverse reactions occurred in 7% of recipients of 
POLIVY plus bendamustine and a rituximab product (BR) (n=45) within 90 
days of last treatment. Serious adverse reactions occurred in 64% of 

patients, most often from infection. Serious adverse reactions occurring 
in ≥5% of recipients of POLIVY plus BR included pneumonia (16%), febrile 
neutropenia (11%), pyrexia (9%), and sepsis (7%).

Safety was also evaluated in 173 adult patients with relapsed or refractory 
lymphoma who received POLIVY, bendamustine, and either a rituximab 
product or obinutuzumab in Study GO29365, including the 45 patients with 
DLBCL. Fatal adverse reactions occurred in 4.6% of recipients of POLIVY 
within 90 days of last treatment, with infection as a leading cause. Serious 
adverse reactions occurred in 60%, most often from infection. Adverse 
reactions occurring in ≥20% of patients were diarrhea, neutropenia, 
peripheral neuropathy, fatigue, thrombocytopenia, pyrexia, decreased 
appetite, anemia, and vomiting. Infection-related adverse reactions 
occurring in >10% of patients included upper respiratory tract infection, 
febrile neutropenia, pneumonia, and herpesvirus infection.

You may report side effects to the FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. You may also report side effects to 
Genentech at 1-888-835-2555.

Please see brief summary of Prescribing Information on the 
following pages.
EOT=end of treatment; BOR=best overall response; DoR=duration of response; 
IRC=independent review committee; CR=complete response; PR=partial 
response; R/R=relapsed or refractory; DLBCL=diffuse large B-cell lymphoma; 
HSCT=hematopoietic stem cell transplantation; NOS=not otherwise specified.

References: 1. POLIVY Prescribing Information. South San Francisco, CA: 
Genentech, Inc.; September 2020. 2. Data on File. South San Francisco, CA: 
Genentech, Inc. 2018. 3. Sehn LH, Herrera AF, Flowers CR, et al. Polatuzumab 
vedotin in relapsed or refractory diffuse large B-cell lymphoma. J Clin Oncol. 
2020;38(2):155-165. 4. Dornan D, Bennett F, Chen Y, et al. Therapeutic potential 
of an anti-CD79b antibody-drug conjugate, anti-CD79b-vc-MMAE, for the 
treatment of non-Hodgkin lymphoma. Blood. 2009;114(13):2721-2729.

POLIVY + bendamustine + a rituximab product (BR)

Twice the response and double the duration with 
POLIVY+BR vs BR1

Study design: Study GO29365 was a pivotal, 
phase II, open-label study in patients with 
previously treated, R/R DLBCL (N=80) who had 
received at least 1 prior regimen and were not 
candidates for autologous HSCT at study entry.1,3
Patients with Grade 2 or higher peripheral 
neuropathy, prior allogeneic HSCT, active central 
nervous system lymphoma, or transformed 
lymphoma were not included in the study.
Patients were randomized 1:1 to receive either 
POLIVY+BR or BR for six 21-day cycles.The primary 
endpoint was CR at EOT as assessed by IRC.1

20%
BR

DoR ≥12 months
(n=2/10)

48%
POLIVY+BR

DoR‡ ≥12 months
(n=12/25)

In patients achieving a BOR, 64% 
achieved a DoR of ≥6 months in the 
POLIVY+BR arm (n=16/25) compared 

to 30% in the BR arm (n=3/10).

In patients achieving a BOR†

Duration of response

40%
POLIVY+BR

(n=16/40)
95% CI: 25, 57

18%
BR

(n=7/40)
95% CI: 7, 33

63% of patients in the 
POLIVY+BR arm (n=25/40) 

achieved a BOR compared to 
25% in the BR arm (n=10/40). 

Complete response rate at EOT*

Response rates

  *EOT was defined as 6 to 8 weeks after Day 1 of cycle 6 or last study treatment. All endpoints were assessed by IRC.
†BOR was defined as having a CR or PR at any time in the study. 2
‡DoR was based on BOR. 

Dosing protocol in Study GO29365: Following 
premedication with an antihistamine and an antipyretic, 
POLIVY was given by intravenous infusion at 1.8 mg/kg
on Day 2 of cycle 1 and on Day 1 of cycles 2 to 6. 
Bendamustine was dosed at 90 mg/m2 intravenously on 
Days 2 and 3 of cycle 1 and on Days 1 and 2 of cycles 2 to 
6. A rituximab product was administered at a dose of 
375 mg/m2 intravenously on Day 1 of cycles 1 to 6. Each 
cycle was 21 days in length.1

Indication
POLIVY in combination with bendamustine and a rituximab product is 
indicated for the treatment of adult patients with relapsed or refractory 
diffuse large B-cell lymphoma (DLBCL), not otherwise specified, after at 
least 2 prior therapies.

Accelerated approval was granted for this indication based on 
complete response rate. Continued approval for this indication may 
be contingent upon verification and description of clinical benefit in a 
confirmatory trial.

Important Safety Information
Peripheral Neuropathy
POLIVY can cause peripheral neuropathy, including severe cases. 
Peripheral neuropathy occurs as early as the first cycle of treatment and 
is cumulative. POLIVY may exacerbate preexisting peripheral neuropathy.

In Study GO29365, of 173 patients treated with POLIVY, 40% reported 
new or worsening peripheral neuropathy, with a median time to onset 
of 2.1 months.

Monitor for symptoms of peripheral neuropathy. Patients experiencing new 
or worsening peripheral neuropathy may require a delay, dose reduction, or 
discontinuation of POLIVY.

Infusion-Related Reactions
POLIVY can cause infusion-related reactions, including severe cases. 
Delayed infusion-related reactions as late as 24 hours after receiving 
POLIVY have occurred. With premedication, 7% of patients (12/173) in 
Study GO29365 reported infusion-related reactions after administration 
of POLIVY.

Administer an antihistamine and an antipyretic prior to the administration 
of POLIVY, and monitor patients closely throughout the infusion. If an 
infusion-related reaction occurs, slow or interrupt the infusion and 
institute appropriate medical management.

Myelosuppression
Treatment with POLIVY can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In patients treated 
with POLIVY plus bendamustine and a rituximab product (BR) (n=45), 42% 
received primary prophylaxis with granulocyte colony-stimulating 
factor. Cytopenias were the most common reason for treatment 
discontinuation (18% of all patients).

Monitor complete blood counts throughout treatment. 
Cytopenias may require a delay, dose reduction, or discontinuation 
of POLIVY. Consider prophylactic granulocyte colony-stimulating 
factor administration.

Serious and Opportunistic Infections 
Fatal and/or serious infections, including opportunistic infections 
such as sepsis, pneumonia (including Pneumocystis jiroveci and 
other fungal pneumonia), herpesvirus infection, and cytomegalovirus 
infection have occurred in patients treated with POLIVY. Grade 3 or higher 
infections occurred in 32% (55/173) of patients treated with POLIVY. 
Infection-related deaths were reported in 2.9% of patients within 90 days 
of last treatment.

Closely monitor patients during treatment for signs of infection. Administer 
prophylaxis for Pneumocystis jiroveci pneumonia and herpesvirus. 

Progressive Multifocal Leukoencephalopathy (PML)
PML has been reported after treatment with POLIVY (0.6%, 1/173). Monitor 
for new or worsening neurological, cognitive, or behavioral changes. Hold 
POLIVY and any concomitant chemotherapy if PML is suspected, and 
permanently discontinue if the diagnosis is confirmed.

Tumor Lysis Syndrome (TLS)
POLIVY may cause TLS. Patients with high tumor burden and rapidly 
proliferating tumors may be at increased risk of TLS. Monitor closely 
and take appropriate measures, including TLS prophylaxis.

POLIVY is engineered for 
targeted activity against 

dividing B cells1,3

POLIVY is composed of 
the potent cytotoxin MMAE 

and a CD79b-directed 
monoclonal antibody1

See POLIVY in action at POLIVY.com/hcp

CD79b is a prime target for 
DLBCL. It is expressed in >95% 
of rapidly proliferating B cells, 
including DLBCL tumor cells2-4

MMAE=monomethyl auristatin E.
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>95%

Hepatotoxicity
Serious cases of hepatotoxicity that were consistent with hepatocellular 
injury, including elevations of transaminases and/or bilirubin, have occurred 
in patients treated with POLIVY.

Preexisting liver disease, elevated baseline liver enzymes, and concomitant 
medications may increase the risk of hepatotoxicity. Monitor liver enzymes 
and bilirubin level.

Embryo-Fetal Toxicity
Based on the mechanism of action and findings from animal studies, 
POLIVY can cause fetal harm when administered to a pregnant woman. 
When administered to rats, the small molecule component of POLIVY, 
monomethyl auristatin E, caused adverse developmental outcomes, 
including embryo-fetal mortality and structural abnormalities, at 
exposures below those occurring clinically at the recommended dose.

Advise pregnant women of the potential risk to a fetus. Advise females 
of reproductive potential to use effective contraception during treatment 
with POLIVY and for at least 3 months after the last dose. Advise male 
patients with female partners of reproductive potential to use effective 
contraception during treatment with POLIVY and for at least 5 months after 
the last dose.

Lactation
Advise women not to breastfeed during treatment with POLIVY and for at 
least 2 months after the last dose.

The Most Common Adverse Reactions
The most common adverse reactions (≥20%) included neutropenia, 
thrombocytopenia, anemia, peripheral neuropathy, fatigue, diarrhea, 
pyrexia, decreased appetite, and pneumonia. 

In Study GO29365, fatal adverse reactions occurred in 7% of recipients of 
POLIVY plus bendamustine and a rituximab product (BR) (n=45) within 90 
days of last treatment. Serious adverse reactions occurred in 64% of 

patients, most often from infection. Serious adverse reactions occurring 
in ≥5% of recipients of POLIVY plus BR included pneumonia (16%), febrile 
neutropenia (11%), pyrexia (9%), and sepsis (7%).

Safety was also evaluated in 173 adult patients with relapsed or refractory 
lymphoma who received POLIVY, bendamustine, and either a rituximab 
product or obinutuzumab in Study GO29365, including the 45 patients with 
DLBCL. Fatal adverse reactions occurred in 4.6% of recipients of POLIVY 
within 90 days of last treatment, with infection as a leading cause. Serious 
adverse reactions occurred in 60%, most often from infection. Adverse 
reactions occurring in ≥20% of patients were diarrhea, neutropenia, 
peripheral neuropathy, fatigue, thrombocytopenia, pyrexia, decreased 
appetite, anemia, and vomiting. Infection-related adverse reactions 
occurring in >10% of patients included upper respiratory tract infection, 
febrile neutropenia, pneumonia, and herpesvirus infection.

You may report side effects to the FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. You may also report side effects to 
Genentech at 1-888-835-2555.

Please see brief summary of Prescribing Information on the 
following pages.
EOT=end of treatment; BOR=best overall response; DoR=duration of response; 
IRC=independent review committee; CR=complete response; PR=partial 
response; R/R=relapsed or refractory; DLBCL=diffuse large B-cell lymphoma; 
HSCT=hematopoietic stem cell transplantation; NOS=not otherwise specified.

References: 1. POLIVY Prescribing Information. South San Francisco, CA: 
Genentech, Inc.; September 2020. 2. Data on File. South San Francisco, CA: 
Genentech, Inc. 2018. 3. Sehn LH, Herrera AF, Flowers CR, et al. Polatuzumab 
vedotin in relapsed or refractory diffuse large B-cell lymphoma. J Clin Oncol. 
2020;38(2):155-165. 4. Dornan D, Bennett F, Chen Y, et al. Therapeutic potential 
of an anti-CD79b antibody-drug conjugate, anti-CD79b-vc-MMAE, for the 
treatment of non-Hodgkin lymphoma. Blood. 2009;114(13):2721-2729.

POLIVY + bendamustine + a rituximab product (BR)

Twice the response and double the duration with 
POLIVY+BR vs BR1

Study design: Study GO29365 was a pivotal, 
phase II, open-label study in patients with 
previously treated, R/R DLBCL (N=80) who had 
received at least 1 prior regimen and were not 
candidates for autologous HSCT at study entry.1,3
Patients with Grade 2 or higher peripheral 
neuropathy, prior allogeneic HSCT, active central 
nervous system lymphoma, or transformed 
lymphoma were not included in the study.
Patients were randomized 1:1 to receive either 
POLIVY+BR or BR for six 21-day cycles.The primary 
endpoint was CR at EOT as assessed by IRC.1

20%
BR

DoR ≥12 months
(n=2/10)

48%
POLIVY+BR

DoR‡ ≥12 months
(n=12/25)

In patients achieving a BOR, 64% 
achieved a DoR of ≥6 months in the 
POLIVY+BR arm (n=16/25) compared 

to 30% in the BR arm (n=3/10).

In patients achieving a BOR†

Duration of response

40%
POLIVY+BR

(n=16/40)
95% CI: 25, 57

18%
BR

(n=7/40)
95% CI: 7, 33

63% of patients in the 
POLIVY+BR arm (n=25/40) 

achieved a BOR compared to 
25% in the BR arm (n=10/40). 

Complete response rate at EOT*

Response rates

  *EOT was defined as 6 to 8 weeks after Day 1 of cycle 6 or last study treatment. All endpoints were assessed by IRC.
†BOR was defined as having a CR or PR at any time in the study. 2
‡DoR was based on BOR. 

Dosing protocol in Study GO29365: Following 
premedication with an antihistamine and an antipyretic, 
POLIVY was given by intravenous infusion at 1.8 mg/kg
on Day 2 of cycle 1 and on Day 1 of cycles 2 to 6. 
Bendamustine was dosed at 90 mg/m2 intravenously on 
Days 2 and 3 of cycle 1 and on Days 1 and 2 of cycles 2 to 
6. A rituximab product was administered at a dose of 
375 mg/m2 intravenously on Day 1 of cycles 1 to 6. Each 
cycle was 21 days in length.1

Indication
POLIVY in combination with bendamustine and a rituximab product is 
indicated for the treatment of adult patients with relapsed or refractory 
diffuse large B-cell lymphoma (DLBCL), not otherwise specified, after at 
least 2 prior therapies.

Accelerated approval was granted for this indication based on 
complete response rate. Continued approval for this indication may 
be contingent upon verification and description of clinical benefit in a 
confirmatory trial.

Important Safety Information
Peripheral Neuropathy
POLIVY can cause peripheral neuropathy, including severe cases. 
Peripheral neuropathy occurs as early as the first cycle of treatment and 
is cumulative. POLIVY may exacerbate preexisting peripheral neuropathy.

In Study GO29365, of 173 patients treated with POLIVY, 40% reported 
new or worsening peripheral neuropathy, with a median time to onset 
of 2.1 months.

Monitor for symptoms of peripheral neuropathy. Patients experiencing new 
or worsening peripheral neuropathy may require a delay, dose reduction, or 
discontinuation of POLIVY.

Infusion-Related Reactions
POLIVY can cause infusion-related reactions, including severe cases. 
Delayed infusion-related reactions as late as 24 hours after receiving 
POLIVY have occurred. With premedication, 7% of patients (12/173) in 
Study GO29365 reported infusion-related reactions after administration 
of POLIVY.

Administer an antihistamine and an antipyretic prior to the administration 
of POLIVY, and monitor patients closely throughout the infusion. If an 
infusion-related reaction occurs, slow or interrupt the infusion and 
institute appropriate medical management.

Myelosuppression
Treatment with POLIVY can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In patients treated 
with POLIVY plus bendamustine and a rituximab product (BR) (n=45), 42% 
received primary prophylaxis with granulocyte colony-stimulating 
factor. Cytopenias were the most common reason for treatment 
discontinuation (18% of all patients).

Monitor complete blood counts throughout treatment. 
Cytopenias may require a delay, dose reduction, or discontinuation 
of POLIVY. Consider prophylactic granulocyte colony-stimulating 
factor administration.

Serious and Opportunistic Infections 
Fatal and/or serious infections, including opportunistic infections 
such as sepsis, pneumonia (including Pneumocystis jiroveci and 
other fungal pneumonia), herpesvirus infection, and cytomegalovirus 
infection have occurred in patients treated with POLIVY. Grade 3 or higher 
infections occurred in 32% (55/173) of patients treated with POLIVY. 
Infection-related deaths were reported in 2.9% of patients within 90 days 
of last treatment.

Closely monitor patients during treatment for signs of infection. Administer 
prophylaxis for Pneumocystis jiroveci pneumonia and herpesvirus. 

Progressive Multifocal Leukoencephalopathy (PML)
PML has been reported after treatment with POLIVY (0.6%, 1/173). Monitor 
for new or worsening neurological, cognitive, or behavioral changes. Hold 
POLIVY and any concomitant chemotherapy if PML is suspected, and 
permanently discontinue if the diagnosis is confirmed.

Tumor Lysis Syndrome (TLS)
POLIVY may cause TLS. Patients with high tumor burden and rapidly 
proliferating tumors may be at increased risk of TLS. Monitor closely 
and take appropriate measures, including TLS prophylaxis.

POLIVY is engineered for 
targeted activity against 

dividing B cells1,3

POLIVY is composed of 
the potent cytotoxin MMAE 

and a CD79b-directed 
monoclonal antibody1

See POLIVY in action at POLIVY.com/hcp

CD79b is a prime target for 
DLBCL. It is expressed in >95% 
of rapidly proliferating B cells, 
including DLBCL tumor cells2-4

MMAE=monomethyl auristatin E.
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POLIVY® (polatuzumab vedotin-piiq) for injection, for intravenous use
Initial U.S. Approval: 2019
This is a brief summary of information about POLIVY. Before prescribing, please see full Prescribing 
Information.
1 INDICATIONS AND USAGE
POLIVY in combination with bendamustine and a rituximab product is indicated for the treatment 
of adult patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL), not otherwise 
specified, after at least two prior therapies. 
Accelerated approval was granted for this indication based on complete response rate [see Clinical 
Studies (14.1)]. Continued approval for this indication may be contingent upon verification and 
description of clinical benefit in a confirmatory trial.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Peripheral Neuropathy
POLIVY can cause peripheral neuropathy, including severe cases. Peripheral neuropathy occurs as 
early as the first cycle of treatment and is a cumulative effect [see Adverse Reactions (6.1)]. POLIVY 
may exacerbate pre-existing peripheral neuropathy.
In Study GO29365, of 173 patients treated with POLIVY, 40% reported new or worsening peripheral 
neuropathy, with a median time to onset of 2.1 months. The peripheral neuropathy was Grade 1 in 
26% of cases, Grade 2 in 12%, and Grade 3 in 2.3%. Peripheral neuropathy resulted in POLIVY dose 
reduction in 2.9% of treated patients, dose delay in 1.2%, and permanent discontinuation in 2.9%. 
Sixty-five percent of patients reported improvement or resolution of peripheral neuropathy after a 
median of 1 month, and 48% reported complete resolution.
The peripheral neuropathy is predominantly sensory; however, motor and sensorimotor peripheral 
neuropathy also occur. Monitor for symptoms of peripheral neuropathy such as hypoesthesia, 
hyperesthesia, paresthesia, dysesthesia, neuropathic pain, burning sensation, weakness, or gait 
disturbance. Patients experiencing new or worsening peripheral neuropathy may require a delay, 
dose reduction, or discontinuation of POLIVY [see Dosage and Administration (2.2)].
5.2 Infusion-Related Reactions
POLIVY can cause infusion-related reactions, including severe cases. Delayed infusion-related reactions 
as late as 24 hours after receiving POLIVY have occurred. With premedication, 7% of patients (12/173) 
in Study GO29365 reported infusion-related reactions after the administration of POLIVY. The reactions 
were Grade 1 in 67%, Grade 2 in 25%, and Grade 3 in 8%. Symptoms included fever, chills, flushing, 
dyspnea, hypotension, and urticaria.
Administer an antihistamine and antipyretic prior to the administration of POLIVY, and monitor patients 
closely throughout the infusion. If an infusion-related reaction occurs, interrupt the infusion and institute 
appropriate medical management [see Dosage and Administration (2.2)].
5.3 Myelosuppression
Treatment with POLIVY can cause serious or severe myelosuppression, including neutropenia, 
thrombocytopenia, and anemia. In patients treated with POLIVY plus BR (n = 45), 42% received 
primary prophylaxis with granulocyte colony-stimulating factor. Grade 3 or higher hematologic 
adverse reactions included neutropenia (42%), thrombocytopenia (40%), anemia (24%), lymphopenia 
(13%), and febrile neutropenia (11%) [see Adverse Reactions (6.1)]. Grade 4 hematologic adverse 
reactions included neutropenia (24%), thrombocytopenia (16%), lymphopenia (9%), and febrile 
neutropenia (4.4%). Cytopenias were the most common reason for treatment discontinuation (18% 
of all patients).
Monitor complete blood counts throughout treatment. Cytopenias may require a delay, dose 
reduction, or discontinuation of POLIVY [see Dosage and Administration (2.2)]. Consider prophylactic 
granulocyte colony-stimulating factor administration.
5.4 Serious and Opportunistic Infections
Fatal and/or serious infections, including opportunistic infections such as sepsis, pneumonia (including 
Pneumocystis jiroveci and other fungal pneumonia), herpesvirus infection, and cytomegalovirus 
infection have occurred in patients treated with POLIVY [see Adverse Reactions (6.1)].
Grade 3 or higher infections occurred in 32% (55/173) of patients treated with POLIVY. Infection-
related deaths were reported in 2.9% of patients within 90 days of last treatment. Closely monitor 
patients during treatment for signs of infection. Administer prophylaxis for Pneumocystis jiroveci 
pneumonia and herpesvirus.
5.5 Progressive Multifocal Leukoencephalopathy (PML)
PML has been reported after treatment with POLIVY (0.6%, 1/173). Monitor for new or worsening 
neurological, cognitive, or behavioral changes. Hold POLIVY and any concomitant chemotherapy if 
PML is suspected, and permanently discontinue if the diagnosis is confirmed.
5.6 Tumor Lysis Syndrome
POLIVY may cause tumor lysis syndrome. Patients with high tumor burden and rapidly proliferative 
tumor may be at increased risk of tumor lysis syndrome. Monitor closely and take appropriate 
measures, including tumor lysis syndrome prophylaxis.
5.7 Hepatotoxicity
Serious cases of hepatotoxicity that were consistent with hepatocellular injury, including elevations 
of transaminases and/or bilirubin, have occurred in patients treated with POLIVY.
In recipients of POLIVY in Study GO29365 (n = 173), Grade 3 and 4 transaminase elevations 
developed in 1.9% and 1.9%, respectively. Laboratory values suggestive of drug-induced liver injury 
(both an ALT or AST greater than 3 times upper limit of normal [ULN] and total bilirubin greater than 
2 times ULN) occurred in 2.3% of patients.
Preexisting liver disease, elevated baseline liver enzymes, and concomitant medications may increase 
the risk of hepatotoxicity. Monitor liver enzymes and bilirubin level.
5.8 Embryo-Fetal Toxicity
Based on the mechanism of action and findings from animal studies, POLIVY can cause fetal 
harm when administered to a pregnant woman. The small molecule component of POLIVY, MMAE, 
administered to rats caused adverse developmental outcomes, including embryo-fetal mortality and 
structural abnormalities, at exposures below those occurring clinically at the recommended dose.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential 
to use effective contraception during treatment with POLIVY and for at least 3 months after the 
last dose. Advise male patients with female partners of reproductive potential to use effective 
contraception during treatment with POLIVY and for at least 5 months after the last dose [see Use in 
Specific Populations (8.1, 8.3), Clinical Pharmacology (12.1)].
6 ADVERSE REACTIONS 
The following clinically significant adverse reactions are discussed in greater detail in other  
sections of the label: Peripheral Neuropathy [see Warnings and Precautions (5.1)], Infusion-Related  
Reactions [see Warnings and Precautions (5.2)], Myelosuppression [see Warnings and Precautions 
(5.3)], Serious and Opportunistic Infections [see Warnings and Precautions (5.4)], Progressive 
Multifocal Leukoencephalopathy [see Warnings and Precautions (5.5)], Tumor Lysis Syndrome  
[see Warnings and Precautions (5.6)], Hepatotoxicity [see Warnings and Precautions (5.7)]
6.1 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 with rates in the clinical trials of another 
drug and may not reflect the rates observed in practice.
The data described in this section reflect exposure to POLIVY in Study GO29365, a multicenter clinical 
trial for adult patients with relapsed or refractory B-cell lymphomas [see Clinical Studies (14)]. In 
patients with relapsed or refractory DLBCL, the trial included a single-arm safety evaluation of POLIVY 
in combination with bendamustine and a rituximab product (BR) (n = 6), followed by an open-label 
randomization to POLIVY in combination with BR versus BR alone (n = 39 treated per arm).

Following premedication with an antihistamine and antipyretic, POLIVY 1.8 mg/kg was administered 
by intravenous infusion on Day 2 of Cycle 1 and on Day 1 of Cycles 2–6, with a cycle length of 21 
days. Bendamustine 90 mg/m2 daily was administered intravenously on Days 2 and 3 of Cycle 1 
and on Days 1 and 2 of Cycles 2–6. A rituximab product dosed at 375 mg/m2 was administered 
intravenously on Day 1 of each cycle. Granulocyte colony-stimulating factor primary prophylaxis was 
optional and administered to 42% of recipients of POLIVY plus BR.
In POLIVY-treated patients (n = 45), the median age was 67 years (range 33 – 86) with 58%  
being ≥ age 65, 69% were male, 69% were white, and 87% had an Eastern Cooperative Oncology 
Group (ECOG) performance status of 0 or 1. The trial required an absolute neutrophil count ≥1500/μL,  
platelet count ≥75/μL, creatinine clearance (CLcr) ≥40 mL/min, hepatic transaminases ≤2.5 
times ULN, and bilirubin <1.5 times ULN, unless abnormalities were from the underlying disease. 
Patients with Grade 2 or higher peripheral neuropathy or prior allogeneic hematopoietic stem cell 
transplantation (HSCT) were excluded.
Patients treated with POLIVY plus BR received a median of 5 cycles, with 49% receiving 6 cycles. 
Patients treated with BR alone received a median of 3 cycles, with 23% receiving 6 cycles.
Fatal adverse reactions occurred in 7% of recipients of POLIVY plus BR within 90 days of last 
treatment. Serious adverse reactions occurred in 64%, most often from infection. Serious adverse 
reactions in ≥5% of recipients of POLIVY plus BR included pneumonia (16%), febrile neutropenia 
(11%), pyrexia (9%), and sepsis (7%).
In recipients of POLIVY plus BR, adverse reactions led to dose reduction in 18%, dose interruption in 
51%, and permanent discontinuation of all treatment in 31%. The most common adverse reactions 
leading to treatment discontinuation were thrombocytopenia and/or neutropenia.
Table 4 summarizes commonly reported adverse reactions. In recipients of POLIVY plus BR, 
adverse reactions in ≥20% of patients included neutropenia, thrombocytopenia, anemia, peripheral 
neuropathy, fatigue, diarrhea, pyrexia, decreased appetite, and pneumonia. 

Table 4  Adverse Reactions Occurring in >10% of Patients with Relapsed or Refractory DLBCL 
and ≥5% More in the POLIVY Plus Bendamustine and Rituximab Product Group

Adverse Reactions by  
Body System

POLIVY + BR  
n = 45

BR  
n = 39

All Grades,  
%

Grade 3 or 
Higher, %

All Grades,  
%

Grade 3 or 
Higher, %

Blood and Lymphatic System Disorders
Neutropenia 49 42 44 36
Thrombocytopenia 49 40 33 26
Anemia 47 24 28 18
Lymphopenia 13 13 8 8

Nervous System Disorders
Peripheral neuropathy 40 0 8 0
Dizziness 13 0 8 0

Gastrointestinal Disorders
Diarrhea 38 4.4 28 5
Vomiting 18 2.2 13 0

General Disorders
Infusion-related reaction 18 2.2 8 0
Pyrexia 33 2.2 23 0
Decreased appetite 27 2.2 21 0

Infections
Pneumonia 22 16a 15 2.6b

Upper respiratory tract infection 13 0 8 0
Investigations
Weight decreased 16 2.2 8 2.6

Metabolism and Nutrition Disorders
Hypokalemia 16 9 10 2.6
Hypoalbuminemia 13 2.2 8 0
Hypocalcemia 11 2.2 5 0

The table includes a combination of grouped and ungrouped terms. Events were graded using NCI
CTCAE version 4.
a Includes 2 events with fatal outcome. b Includes 1 event with fatal outcome.

Other clinically relevant adverse reactions (<10% or with a <5% difference) in recipients of POLIVY 
plus BR included: Blood and lymphatic system disorders: pancytopenia (7%), Musculoskeletal 
disorders: arthralgia (7%), Investigations: hypophosphatemia (9%), transaminase elevation (7%), 
lipase increase (7%), Respiratory disorders: pneumonitis (4.4%)
Selected treatment-emergent laboratory abnormalities are summarized in Table 5. In recipients of 
POLIVY plus BR, >20% of patients developed Grade 3 or 4 neutropenia, leukopenia, or thrombocytopenia, 
and >10% developed Grade 4 neutropenia (13%) or Grade 4 thrombocytopenia (11%).

Table 5  Selected Laboratory Abnormalities Worsening from Baseline in Patients with Relapsed 
or Refractory DLBCL and ≥5% More in the POLIVY Plus Bendamustine and Rituximab 
Product Group

Laboratory Parametera

POLIVY + BR  
n = 45

BR  
n = 39

All Grades,  
(%)

Grade 3-4, 
(%)

All Grades,  
(%)

Grade 3-4, 
(%)

Hematologic
Lymphocyte count decreased 87 87 90 82
Neutrophil count decreased 78 61 56 33
Hemoglobin decreased 78 18 62 10
Platelet count decreased 76 31 64 26

Chemistry
Creatinine increased 87 4.4 77 5
Calcium decreased 44 9 26 0
SGPT/ALT increased 38 0 8 2.6
SGOT/AST increased 36 0 26 2.6
Lipase increased 36 9 13 5
Phosphorus decreased 33 7 28 8
Amylase increased 24 0 18 2.6
Potassium decreased 24 11 28 5

a  Includes laboratory abnormalities that are new or worsening in grade or with worsening from 
baseline unknown.
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Safety was also evaluated in 173 adult patients with relapsed or refractory lymphoma who received 
POLIVY, bendamustine, and either a rituximab product or obinutuzumab in Study GO29365, including 
the 45 patients with DLBCL described above. In the expanded safety population, the median age was 
66 years (range 27 – 86), 57% were male, 91% had an ECOG performance status of 0-1, and 32% 
had a history of peripheral neuropathy at baseline.
Fatal adverse reactions occurred in 4.6% of recipients of POLIVY within 90 days of last treatment, with 
infection as a leading cause. Serious adverse reactions occurred in 60%, most often from infection.
Table 6 summarizes the most common adverse reactions in the expanded safety population. The 
overall safety profile was similar to that described above. Adverse reactions in ≥20% of patients 
were diarrhea, neutropenia, peripheral neuropathy, fatigue, thrombocytopenia, pyrexia, decreased 
appetite, anemia, and vomiting. Infection-related adverse reactions in >10% of patients included 
upper respiratory tract infection, febrile neutropenia, pneumonia, and herpesvirus infection.

Table 6  Most Common Adverse Reactions (≥20% Any Grade or ≥5% Grade 3 or Higher) in 
Recipients of POLIVY and Chemoimmunotherapy for Relapsed or Refractory Lymphoma

Adverse Reaction by Body System

POLIVY + Bendamustine + Rituximab 
Product or Obinutuzumab 

n = 173

All Grades,  
(%)

Grade 3 or Higher, 
(%)

Blood and Lymphatic System Disorders
Neutropenia 44 39
Thrombocytopenia 31 23
Anemia 28 14
Febrile neutropeniaa 13 13
Leukopenia 13 8
Lymphopenia 12 12

Nervous System Disorders
Peripheral neuropathy 40 2.3

Gastrointestinal Disorders
Diarrhea 45 8
Vomiting 27 2.9

General Disorders
Fatigue 40 5
Pyrexia 30 2.9
Decreased appetite 29 1.7

Infections
Pneumonia 13 10b

Sepsis 6 6c

Metabolism and Nutrition Disorders
Hypokalemia 18 6

The table includes a combination of grouped and ungrouped terms.
a Primary prophylaxis with granulocyte colony-stimulating factor was given to 46% of all patients.
b Includes 5 events with fatal outcome. c Includes 4 events with fatal outcome.

Other clinically relevant adverse reactions (<20% any grade) included: General disorders: infusion-
related reaction (7%), Infection: upper respiratory tract infection (16%), lower respiratory tract 
infection (10%), herpes virus infection (12%), cytomegalovirus infection (1.2%), Respiratory: 
dyspnea (19%), pneumonitis (1.7%), Nervous system disorders: dizziness (10%), Investigations: 
weight decrease (10%), transaminase elevation (8%), lipase increase (3.5%), Musculoskeletal 
disorders: arthralgia (7%), Eye disorders: blurred vision (1.2%)
6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the 
observed incidence of antibody (including neutralizing antibody) positivity in an assay may be 
influenced by several factors, including assay methodology, sample handling, timing of sample 
collection, concomitant medications, and underlying disease. For these reasons, comparison of 
the incidence of antibodies to polatuzumab vedotin-piiq in the studies described below with the 
incidence of antibodies in other studies or to other products may be misleading.
Across all arms of Study GO29365, 8/134 (6%) patients tested positive for antibodies against 
polatuzumab vedotin-piiq at one or more post-baseline time points. Across clinical trials, 14/536 
(2.6%) evaluable POLIVY-treated patients tested positive for such antibodies at one or more post-
baseline time points. Due to the limited number of patients with antibodies against polatuzumab 
vedotin-piiq, no conclusions can be drawn concerning a potential effect of immunogenicity on 
efficacy or safety.
7 DRUG INTERACTIONS
7.1 Effects of Other Drugs on POLIVY
Strong CYP3A Inhibitors
Concomitant use with a strong CYP3A4 inhibitor may increase unconjugated MMAE AUC [see Clinical 
Pharmacology (12.3)], which may increase POLIVY toxicities. Monitor patients for signs of toxicity. 
Strong CYP3A Inducers
Concomitant use with a strong CYP3A4 inducer may decrease unconjugated MMAE AUC [see Clinical 
Pharmacology (12.3)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action [see Clinical Pharmacology  
(12.1)], POLIVY can cause fetal harm. There are no available data in pregnant women to inform 
the drug-associated risk. In animal reproduction studies, administration of the small molecule 
component of POLIVY, MMAE, to pregnant rats during organogenesis at exposures below the clinical 
exposure at the recommended dose of 1.8 mg/kg POLIVY every 21 days resulted in embryo-fetal 
mortality and structural abnormalities (see Data). Advise a pregnant woman of the potential risks 
to a fetus.
The estimated background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse 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
No embryo-fetal development studies in animals have been performed with polatuzumab vedotin-
piiq. In an embryo-fetal developmental study in pregnant rats, administration of two intravenous 
doses of MMAE, the small molecule component of POLIVY, on gestational days 6 and 13 caused 
embryo-fetal mortality and structural abnormalities, including protruding tongue, malrotated limbs, 
gastroschisis, and agnathia compared to controls at a dose of 0.2 mg/kg (approximately 0.5-fold the 
human area under the curve [AUC] at the recommended dose).

8.2 Lactation
Risk Summary
There is no information regarding the presence of polatuzumab vedotin-piiq in human milk, the effects 
on the breastfed child, or milk production. Because of the potential for serious adverse reactions in 
breastfed children, advise women not to breastfeed during treatment with POLIVY and for at least  
2 months after the last dose.
8.3 Females and Males of Reproductive Potential
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating POLIVY [see Use in 
Specific Populations (8.1)].
Contraception
Females
POLIVY can cause embryo-fetal harm when administered to pregnant women [see Use in Specific 
Populations (8.1)]. Advise females of reproductive potential to use effective contraception during 
treatment with POLIVY and for 3 months after the final dose [see Nonclinical Toxicology (13.1)].
Males
Based on genotoxicity findings, advise males with female partners of reproductive potential to use 
effective contraception during treatment with POLIVY and for at least 5 months after the final dose [see 
Nonclinical Toxicity (13.1)].
Infertility
Based on findings from animal studies, POLIVY may impair male fertility. The reversibility of this 
effect is unknown [see Nonclinical Toxicology (13.1)].
8.4 Pediatric Use
Safety and effectiveness of POLIVY have not been established in pediatric patients.
8.5 Geriatric Use
Among 173 patients treated with POLIVY in Study GO29365, 95 (55%) were ≥65 years of age. 
Patients aged ≥65 had a numerically higher incidence of serious adverse reactions (64%) than 
patients aged <65 (53%). Clinical studies of POLIVY did not include sufficient numbers of patients 
aged ≥65 to determine whether they respond differently from younger patients.
8.6 Hepatic Impairment
Avoid the administration of POLIVY in patients with moderate or severe hepatic impairment (bilirubin 
greater than 1.5 × ULN). Patients with moderate or severe hepatic impairment are likely to have 
increased exposure to MMAE, which may increase the risk of adverse reactions. POLIVY has not 
been studied in patients with moderate or severe hepatic impairment [see Clinical Pharmacology 
(12.3) and Warnings and Precautions (5.7)].
No adjustment in the starting dose is required when administering POLIVY to patients with mild hepatic 
impairment (bilirubin greater than ULN to less than or equal to 1.5 × ULN or AST greater than ULN).
17 PATIENT COUNSELING INFORMATION
Peripheral Neuropathy
Advise patients that POLIVY can cause peripheral neuropathy. Advise patients to report to their 
healthcare provider any numbness or tingling of the hands or feet or any muscle weakness [see 
Warnings and Precautions (5.1)].
Infusion-Related Reactions
Advise patients to contact their healthcare provider if they experience signs and symptoms of 
infusion reactions, including fever, chills, rash or breathing problems within 24 hours of infusion [see 
Warnings and Precautions (5.2].
Myelosuppression
Advise patients to report signs or symptoms of bleeding or infection immediately. Advise patients of 
the need for periodic monitoring of blood counts [see Warnings and Precautions (5.3)].
Infections
Advise patients to contact their healthcare provider if a fever of 38°C (100.4°F) or greater or other 
evidence of potential infection such as chills, cough, or pain on urination develops. Advise patients of 
the need for periodic monitoring of blood counts [see Warnings and Precautions (5.4)].
Progressive Multifocal Leukoencephalopathy
Advise patients to seek immediate medical attention for new or changes in neurological symptoms 
such as confusion, dizziness, or loss of balance; difficulty talking or walking; or changes in vision 
[see Warnings and Precautions (5.5)].
Tumor Lysis Syndrome
Advise patients to seek immediate medical attention for symptoms of tumor lysis syndrome such as 
nausea, vomiting, diarrhea, and lethargy [see Warnings and Precautions (5.6)].
Hepatotoxicity
Advise patients to report symptoms that may indicate liver injury, including fatigue, anorexia, right 
upper abdominal discomfort, dark urine, or jaundice [see Warnings and Precautions (5.7)].
Embryo-Fetal Toxicity
Advise females of reproductive potential of the potential risk to a fetus. Advise females to contact 
their healthcare provider if they become pregnant, or if pregnancy is suspected, during treatment 
with POLIVY [see Warnings and Precautions (5.8) and Use in Specific Populations (8.1)].
Females and Males of Reproductive Potential
Advise females of reproductive potential, and males with female partners of reproductive potential, 
to use effective contraception during treatment with POLIVY and for at least 3 months and 5 months 
after the last dose, respectively [see Use in Specific Populations (8.3)].
Lactation
Advise women not to breastfeed while receiving POLIVY and for at least 2 months after the last dose 
[see Use in Specific Populations (8.2)].
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Novel Targeted Therapies Gaining Ground 
in Myeloproliferative Neoplasms  

B y  A n d r e w  S m i t h

C
HRONIC MYELOPROLIFERATIVE 
NEOPLASMS for many years were 
largely unaffected by the proliferation 
of new medications that has revolu-
tionized the treatment of many tumor 

types, but recent trial results have provided new 
hope for patients. Excluding chronic myeloid 
leukemia, the 3 most common types of myelopro-
liferative neoplasms are primary myelofibrosis, 
polycythemia vera, and essential thrombocythe-
mia. Recent results have shown promise for a host 
of new treatments, particularly for myelofibrosis.

“Recent advances in therapeutic development 
really owe a lot to pivotal preclinical work that 
looks at targets outside of the JAK/STAT pathway,” 
Douglas A. Tremblay, MD, an assistant professor 
of medicine at the Icahn School of Medicine at Mount 
Sinai, New York, New York, said in an interview with 
Targeted Therapies in Oncology™. “Earlier therapeu-
tic development in myelofibrosis targeted JAK/STAT 
solely (FIGURE), but what we’ve learned about the 
disease over time is that it’s a lot more complicated. 
Many processes outside of that pathway are pathobi-
ologically important and can potentially be targeted 
to improve quality and quantity of patients’ lives.”

Momelotinib
In the phase 3 MOMENTUM trial (NCT04173494), 
the JAK1/JAK2 inhibitor momelotinib demonstrat-
ed significant benefits over the anabolic steroid 
danazol in symptoms, spleen size, and anemia 
measures in patients with symptomatic and ane-
mic myelofibrosis previously treated with a JAK 
inhibitor. The data, presented at the European 
Hematology Association (EHA) 2022 Congress, 
showed that total symptom score (TSS) response 
rate (at least a 50% reduction from baseline) at 
week 24 with momelotinib was 24.6% (95% CI, 
17.49%-32.94%) vs 9.2% (95% CI, 3.46%-19.02%) with 
danazol (P = .0095).1

Momelotinib was also found to be superior to 
danazol in terms of spleen response rate at week 24, 

at both the 25% and 35% reduction thresholds. Spe-
cifically, 40.0% (95% CI, 31.51%-48.95%) of patients 
who received momelotinib achieved at least a 25% 
spleen volume reduction (SVR) vs 6.2% (95% CI, 
1.70%-15.01%) of those who were given danazol  
(P < .0001). Moreover, 23.1% (95% CI, 16.14%-31.28%) 
of those in the momelotinib arm achieved at least a 
35% SVR (SVR35) vs 3.1% (95% CI, 0.37%-10.68%) in 
the danazol arm (P = .0006).1

Pacritinib
In February 2022, the FDA approved the JAK2, 
IRAK1, and CSF1R inhibitor pacritinib (Vonjo) for 
the treatment of patients with myelofibrosis and 
severe thrombocythemia on the strength of data 
from the phase 3 PERSIST-1 (NCT01773187) and 
PERSIST-2 trials (NCT02055781). PERSIST-1 looked 
at 327 patients with myelofibrosis who either 
received pacritinib or the best available therapy 
(BAT). At week 24, researchers found that 19% of 
patients in the pacritinib arm but only 5% in the 
control arm achieved the primary end point of 
SVR35 (P = .0003).2 PERSIST-2, which enrolled 311 
participants with myelofibrosis and thrombocy-
topenia, found that 18% of patients who received 
pacritinib and 3% of patients in the BAT arm 
achieved SVR35 (P = .001).3 

A more recent analysis presented at the 2022 
American Society of Clinical Oncology (ASCO) 
Annual Meeting compared adverse events (AEs) 
from pacritinib and other medications in patients 
with myelofibrosis. The investigators pooled data 
from PERSIST-2 and the phase 2 PAC203 trial 
(NCT04884191), resulting in 160 patients who 
received pacritinib and 98 who received BAT, 
including 44 on ruxolitinib. There was a higher 
rate of AEs with pacritinib (1570/100 patient-years 
at risk, compared with 903/100 patient-years at 
risk), but the fatality rate was lower with pacri-
tinib. The incidence of bleeding or cardiac events 
was also slightly lower with pacritinib (12/100 vs 
22/100 patient-years). There were no major cardiac 

Srdan Verstovsek, MD, PhD
United Energy Resources, Inc, Professor 
  of Medicine 
Hematologist-Oncologist
The University of Texas MD Anderson   
  Cancer Center
Houston, TX

Douglas A. Tremblay, MD
Assistant Professor of Medicine
Division of Hematology and Medical   
  Oncology
Department of Medicine
Icahn School of Medicine at Mount Sinai
New York, NY

Myeloproliferative Neoplasms
SPECIAL REPORT



 July 2022 | Targeted Therapies in Oncology 25

Although the JAK inhibitors ruxolitinib (Jakafi) and fedratinib (Inrebic) have transformed 
the treatment landscape for patients with myeloproliferative neoplasms,  

substantial symptom burden and prolonged thrombohemorrhagic complications remain.  

AEs in the pacritinib group and 5 in the BAT group. 
Thrombosis rates were similar.4

Pelabresib
Findings from arms 2 and 3 of the phase 2 MAN-
IFEST trial (NCT02158858) presented during the 
EHA2022 Congress showed that the combination of 
the BET inhibitor pelabresib (CPI-0610) and ruxoli-
tinib produced responses for more than 24 weeks 
in patients with myelofibrosis who had previously 
experienced a suboptimal response to ruxolitinib 
alone (arm 2) or were JAK inhibitor naïve (arm 3).

In arm 3 (n = 84), 68% (95% CI, 57%-78%) experi-
enced SVR35 at week 24. Additionally, 56% (95% CI, 
45%-67%) of arm 3 patients experienced a 50% or 
greater TSS reduction, resulting in a median TSS 

change of –59% at week 24. In arm 2 (n = 81), 20%  
experienced SVR35 at week 24, and 37% experi-
enced a TSS reduction of 50% or more.5

Navitoclax
Results from the phase 2 REFINE trial 
(NCT03222609) presented at the EHA2022 Con-
gress found that monotherapy with navitoclax, 
a small-molecule inhibitor of antiapoptotic BCL2 
proteins, was less effective than combination 
therapy with navitoclax and ruxolitinib in patients 
with myelofibrosis. Best responses at any time 
were measured at a median follow-up of 7.3 months 
(range, 2.7-19.4) for evaluable patients in cohort 2 
who received navitoclax monotherapy  
(n = 29). Specifically, 17% experienced SVR35, and   

This CT scan illustrates 
an enlarged spleen 
(green), a symptom 
of myeloproliferative 
neoplasms. Ongoing 
research focuses  
on targeted treatments 
and combinations. 
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33% of patients saw their TSS reduced by 
at least 50%. Additionally, 45% of patients 
experienced an anemia response, and 28% 
saw a bone marrow fibrosis improvement of 
at least 1 grade.6 Previous data from cohort 
1a of REFINE showed that at week 24, 27% 
of patients receiving combination therapy 
achieved SVR35, 30% of patients had a TSS 
reduction of at least 50%, and 21% of patients 
had bone marrow improvement.7

“Myelofibrosis trials to date have focused 
more on symptom control than life exten-
sion because the symptoms are so severe 
for most patients,” Srdan Verstovsek, MD, 
PhD, United Energy Resources, Inc, Profes-
sor of Medicine and hematologist-oncologist 
at The University of Texas MD Anderson 
Cancer Center, Houston, said in an interview 
with Targeted Therapies in Oncology™. “More 
than 80% of patients have a greatly enlarged 
spleen, often 20 times normal size, and 40% 
have enlarged liver. This compresses the 
stomach and creates body wasting, and there 
are systemic symptoms from inflammation: 
night sweating, low-grade fevers, aches, 
pains, fatigue, weakness. Most patients 
become wheelchair bound. Almost half of 
patients are anemic at diagnosis and many 
need at least 1 blood transfusion in the first 
year after diagnosis,” Verstovsek said.

Parsaclisib
Another recent study has found benefit to 
using the PI3Kδ inhibitor parsaclisib in 
combination with ruxolitinib. In a phase 2 
trial (NCT02718300), this combination was 
given to patients with myelofibrosis who 
had a suboptimal response to prior ruxoli-
tinib treatment. At 24 weeks, 12% of the  
17 patients with low platelet counts and 3% 
of the 35 patients with high platelet counts 
achieved SVR35.8

Imetelstat
A phase 2 study (NCT02426086) in patients 
with myelofibrosis who were refractory to 
JAK inhibition found significant benefit with 
2 doses of the first-in-class telomerase inhib-
itor imetelstat. At week 24, the treatment led 
to SVR35 in 10% of patients treated with  
9.4 mg/kg dose, whereas 32% of such patients 
had at least 50% TSS response. The median 

overall survival (OS) in the 9.4 mg/kg arm 
was 29.9 months (95% CI, 22.8-not evalu-
able). Compared with a lower dose, patients 
treated with 9.4 mg/kg of imetelstat demon-
strated a greater improvement of bone mar-
row fibrosis and reduction in variant allele 
frequency, both of which were associated 
with improved survival rates.9 The ongoing 
global, randomized phase 3 IMpactMF trial 
(NCT04576156) will compare imetelstat vs 
BAT in patients with myelofibrosis who are 
refractory to JAK inhibitors, again with OS 
extension as the primary end point.

“This study [IMpactMF] is unique and it 
shows the progress we’re making because it is 
the first phase 3 study in patients with myelo-
fibrosis to have extension of life as its primary 
end point,” Verstovsek said. “Until this, and 
for good reason, we were mostly talking about 
symptom control, and now we say we are ready 
to raise the bar and focus on life extension as 
well as improving quality of life.”

Rusfertide
At the 63rd American Society of Hema-
tology Annual Meeting and Exposition, 
findings from the phase 2 PTG-300-04 trial 
(NCT04057040) were presented evaluat-
ing rusfertide. 
The trial consisted of 3 portions: a 28-week 
dose-finding, a 12-week blinded randomized 
withdrawal of rusfertide vs placebo, and a 

52-week open-label extension.
When reviewing the effect of rusfertide 

on phlebotomy frequency, the investigators 
reported that during the first 28 weeks of 
treatment, 84% of patients did not require a 
phlebotomy, 14% required 1 phlebotomy, and 
2% required 2 phlebotomies. Overall, patients 
reported improvement in symptoms including 
fatigue, concentration, and itching/pruritus.10

Standard Treatments
“Most of the research has focused on myelo-
fibrosis, even though it’s the least common 
condition, because average survival is 5 to 
7 years, whereas average survival with 
essential thrombocythemia is normal and 
survival with polycythemia vera is close to 
normal, so they are considered relatively 
benign conditions,” Verstovsek said.

Primary myelofibrosis is characterized by 
a stem cell–derived clonal myeloproliferation 
that frequently includes mutations to JAK2, 
CALR, and/or MPL. 

The disease is associated with the elevated 
risk of bone marrow fibrosis, inflammatory 
cytokine expression, anemia, hepatospleno-
megaly, extramedullary hematopoiesis, 
cachexia, leukemic progression, and death. 

Treatments approved by the FDA include 
allogeneic hematopoietic stem cell trans-
plantation, which cures some cases but is 
not available to most patients, and a pair 

F I G U R E .  K E Y  E L E M E N T S  O F  T H E  J A K / S TAT  PAT H WAY

P, phosphate; JAK, Janus kinase; STAT, signal transducer and activator of transcription.

The cytokine receptor, JAK, and STAT comprise the 3 components of the JAK/STAT pathway. When a cytokine binds to the 
receptor, JAK adds a phosphate that attracts STAT proteins. P and STAT combine to create a dimer, which moves into the nucleus, 
binds to cellular DNA, and results in transcription of genes.
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“Recent advances in therapeutic development  
really owe a lot to pivotal preclinical work that looks  

at targets outside of the JAK/STAT pathway.”
–Douglas A. Tremblay, MD

of JAK2 inhibitors, ruxolitinib (Jakafi) and 
fedratinib (Inrebic).11

Polycythemia vera is a chronic myelop-
roliferative disorder characterized by 
increased red blood cell mass that increases 
blood viscosity and thrombosis risk. 

Treatment with periodic phlebotomy 
increases average survival from under 18 
months to over a decade. Blood thinners 
such as low-dose aspirin are often added to 
reduce the risk of blood clots.12 

Cytoreductive therapy with hydroxyurea 
or, less frequently, pegylated interferon alfa, 
busulfan, or ruxolitinib can also be added, 
although no medications are known to cure 
the disease or reduce the risk of subsequent 
leukemia and myelofibrosis.13

Essential thrombocythemia is character-
ized by excessive platelet production, which 
also increases blood viscosity and the risk 
of thrombosis or hemorrhage, although 
patients with the condition have near- 
normal life expectancy. 

Approved treatments, which focus on 
reducing the risk of complications rather than 
attacking the underlying disease, include 
hydroxyurea (Droxia, Hydrea), anagrelide 
(Agrylin), interferon alfa-2b (Intron A), and 
peginterferon alfa-2a (Pegasys).14

Looking Forward
Investigators continue to explore new poten-
tial treatment targets. A presentation at the 
2022 ASCO Annual Meeting noted that CALR 
and CD47 protein expression increased in 
myeloproliferative neoplasm samples com-
pared with controls.15

Researchers also hope to attack myelopro-
liferative neoplasms with immunotherapy. 
“Immunotherapy has been very attractive 
conceptually because the only curative ther-
apy for myelofibrosis is allogeneic stem cell 
transplant, which is an immunotherapy. It 
stands to reason that immunotherapy will 
be an important component of treatment for 
myelofibrosis,” Tremblay said. 

“However, checkpoint blockade hasn’t 
translated into clinical response yet. In the 
last year and a half, there have been 2 trials 
published exploring immunotherapy, one 
with pembrolizumab and the other with 
nivolumab, and both were negative trials 

without any discernible clinical responses,” 
Tremblay said. “So, PD-1 or PD-L1 blockade 
doesn’t seem to have clinical activity by 
itself. Combination strategies may be more 
fruitful in the future or other immunother-
apeutic targets such as TIM3 (HAVCR2) 
antibodies are potentially interesting, but 
immunotherapy alone is not going to be a 
home run and most likely needs to be com-
bined with other agents,” Tremblay said. TT
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 TARGETED ONCOLOGY TM VIDEO

MOMENTUM Aims to Complete 
Development of Momelotinib 
for Myelofibrosis Treatment

Aaron T. Gerds, MD, MS, Cleveland Clinic, 
discusses the clinical trial development of 
momelotinib, a JAK1/JAK2 inhibitor being 
investigated for the treatment of patients  
with myelofibrosis. In the phase 3  
MOMENTUM study (NCT04173494), 
momelotinib was compared with danazol in 
patients with myelofibrosis previously  
treated with a JAK inhibitor and who are 
symptomatic and anemic. 
View more at targetedonc.com/ 
link/1832
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patients received 3.2 mg/kg of T-DXd and 360 mg 
of nivolumab given once every 3 weeks and 5.4 
mg/kg T-DXd and 360 mg of nivolumab given once 
every 3 weeks. 

“Of note, data from 3 patients with HER2- 
positive breast cancer who received 5.4 mg/kg of 
T-DXd in combination with 360 mg of nivolumab in 
part 1 were pooled with the data from patients in 
cohort 1,” said Hamilton, director of the breast and 
gynecologic cancer research program at Sarah Can-
non Research Institute. 

The primary end point for the dose expansion por-
tion was ORR and secondary end points included  
duration of response (DOR), disease control rate, 
progression-free survival (PFS), overall survival 
(OS), and exploratory biomarkers of response. 
The overall median age was 53.6 years (range, 
34.4-76.2; n = 48) and the majority of patients 
were ECOG performance status 0 (58.3%). Hor-
mone receptor status was 62.5% positive and 
37.5% negative in cohort 1 and 81.2% positive 
and 18.8% negative in cohort 2. The majority of 
patients in cohorts 1 and 2 received 4 or more 
lines of therapy (71.9% and 68.8%, respectively) 
and 20.8% of patients overall had a history of 
brain metastases.

In cohort 1, 78.1% of patients had discontinued 
treatment with T-DXd, whereas 81.3% had dis-
continued treatment with nivolumab. In cohort 
2, 93.8% had discontinued treatment with T-DXd 
and 100% discontinued nivolumab treatment. The 
primary reasons for discontinuing either study 
drug were progressive disease (39.6%) and adverse 
event (31.3%). The median duration of follow-up 
was 18.2 months overall (range, 1.7-26.9).

The median PFS was 11.6 months but the median 
DOR and median OS were not evaluable at data 
cutoff for cohort 1. In cohort 2, the median PFS was 
7.0 months (95% CI, 2.3-10.8 months), median DOR 
was 5.5 months (95% CI, 2.8-8.0), and median OS 
was 19.5 months (95% CI, 2.5-not evaluable). 

Turning to tumor size reduction, Hamilton said, 
“the median best percentage change in the sum of the 
diameters from baseline was 57% in the HER2-posi-
tive cohort and 35% in the HER2-low cohort.” 

Hamilton continued, “3 patients in the HER2-low 
cohort, who were hormone receptor-negative did have 
a confirmed partial response. Furthermore, most 
patients receiving T-DXd with nivolumab in either 
cohort experienced a reduction in the sum of tumor 
diameters from baseline that was sustained over time.”

The median time to respond was 1.6 months and 
3.7 months in the HER2-positive and the HER2-
low cohorts, respectively. 
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Adding Nivolumab to T-DXd  
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Regarding safety, all patients experienced 
at least 1 treatment emergent adverse event 
(TEAE) or grade 3 or greater TEAE, Ham-
ilton reported. 

In cohort 1, 41.4% of patients experienced 
a serious TEAE and in cohort 2, 25.0% expe-
rienced a serious TEAE. Overall, 37.5% of 
patients experienced a TEAE leading to any 
study drug discontinuation. 

When stratified by drug, TEAEs leading to 
any study drug discontinuation in cohort 1, 
31.0% of patients taking T-DXd discontinued 
and 24.1% of patients discontinued because 
of TEAEs from nivolumab. In cohort 2, treat-
ment discontinuation from TEAE related  
to T-DXd was 12.5% and 18.8% related to 
nivolumab, respectively. TEAEs leading to 
nivolumab discontinuation were 48.3% in 
cohort 1 and 12.5% in cohort 2.

Investigators evaluated adverse events of 
special interest, including interstitial lung 
disease (LD) and pneumonitis and left ven-
tricular (LV) dysfunction. Seven patients 
experienced any grade ILD/pneumonitis and 
the median time to adjudicated onset was 
168 days (range, 40-250). One patient who 
received 3.2 mg/kg T-DXd in combination 
with nivolumab in part 1 of the study reported  
a grade 3 adjudicated drug-related ILD/
pneumonitis event. In cohort 1, 2 patients 
experienced an LV event and no patients in 
cohort 2 experienced LV dysfunction.

An exploratory biomarker analysis that 
assessed the ORR by PD-L1 status, IHC sta-
tus, and tumor cells (TCs) and immune cells 
(IC) was performed on baseline on new or 
archival tissue using PD-L1 TC threshold of  
1 or greater, PD-L1 IC-positive of 5% or great-
er, and PD-L1 IC-positive of 1% or greater. 

“For both cohorts, a tumor score for 
PD-L1 expression levels at threshold 1% and 
an immune cell score at thresholds of 1% 
or 5% did not reveal differences in ORR,” 
Hamilton said. 

Hamilton concluded that the benefit of add-
ing nivolumab to T-DXd in advanced disease 
was not discernible in the current study and 
that adverse events and safety were similar 
to previous studies. Hamilton cautioned that 
the findings from the biomarker analysis 
was based on a small sample size. TT

R E F E R E N C E

1. Hamilton E, Shapiro CL, Boni V, et al. Primary analysis from DS8201-

A-U105: A 2-part, open-label, phase 1b trial assessing trastuzumab 

deruxtecan (T-DXd) with nivolumab in patients with HER2-expressing 

advanced breast cancer. Presented at: European Society of Medical 

Oncology 2022. May 3-5, 2022. Accessed June 22, 2022. https://

bit.ly/3tSSr2M

Level of ER, PR Positivity 
Correlates With Improved PFS 
in Metastatic Breast Cancer
B y  T o n y  B e r b e r a b e ,  M P H

FINDINGS FROM AN exploratory anal-
ysis of the PADA-1 trial (NCT03079011) 
revealed that progesterone receptor 

(PR) status is a strong prognostic factor 
and remains an independent factor in 
multivariate analysis in patients with 
metastatic breast cancer (mBC) who were 
treated with an aromatase inhibitor (AI) and  
palbociclib (Ibrance). 

Further, having an estrogen receptor (ER) 
immunohistochemistry (IHC) greater than 
80% resulted in a median progression-free 
survival (PFS) of 30.3 months.1

Results were presented by Thibault de La 
Motte Rouge, MD, MSc, during the Euro-
pean Society for Medical Oncology Breast 
Cancer Congress 2022. 

“We know that level of ER and PR positivity 
is associated with response to endocrine treat-
ment,” de La Motte Rouge, an assistant profes-
sor in the Department of Medical Oncology at 
Pitié-Salpêtrière Hospital in Paris, France, said.

The phase 3 PADA-1 trial evaluated 1017 
patients who received an aromatase inhibi-
tor (AI) and palbociclib (Ibrance) as first-line 
therapy for ER-positive, HER2-negative mBC. 
The objective of the trial was to evaluate if 
the level of ER and PR positivity was associ-
ated with response to endocrine treatment.

Patient and tumor characteristics showed 
that 25.1% of patients were premenopausal,  
38.8% had de novo metastatic disease, and 54.1% 
had visceral metastases. Regarding tumor 
characteristics, 73% of patients were ER/PR 
positive, and 26% were ER positive/PR negative.

The exploratory objectives of the trial 
included ER, PR, and HER2 levels with PFS 
and were assessed based on the Allred score,2 
which is the percentage of cells that stain 
positive by IHC for hormone receptors on a 
scale of 0 to 5, plus the intensity of that stain-
ing on a scale of 0 to 3. The highest possible 
score is 8. Twenty percent of tumors with an 
Allred score of 2 or 3 respond to endocrine 
treatment. Lead author de La Motte Rouge 
said that the proportion increases to 50% in 
tumors with a score of 4 to 6 and rises to 75% 
to 80% in tumors with a score of 7 or 8.3

“In this exploratory analysis of PADA-1…
ER, PR, and HER2 were locally assessed on 
the primary tumor sample but in one-third 
of the cases, it was assessed on metastatic 
tumor samples,” de La Motte Rouge said. 
Findings from PADA-1 were originally 
presented at the 2021 San Antonio Breast 
Cancer Conference.4

When evaluating PFS by ER subgroups, 
CONT IN U ED ON  PAGE 37 
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See a spectrum
of results

Let LENVIMA® change the way you view treatment

in second-line advanced RCC

•   14.6-month median PFS (95% CI: 5.9-20.1) with LENVIMA + everolimus vs 5.5 months (95% CI: 3.5-7.1) 
with everolimus alone (HR: 0.37 [95% CI: 0.22-0.62])1

 — 26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm

LENVIMA + everolimus is the only TKI-mTOR inhibitor combination 
following anti-angiogenic therapy in advanced RCC1,2

INDICATION 
LENVIMA is indicated in combination with everolimus, for the treatment of 
adult patients with advanced renal cell carcinoma (RCC) following one prior 
anti-angiogenic therapy.

SELECTED SAFETY INFORMATION
Warnings and Precautions
Hypertension. In DTC (differentiated thyroid cancer), hypertension occurred in 
73% of patients on LENVIMA (44% grade 3-4). In RCC (renal cell carcinoma), 
hypertension occurred in 42% of patients on LENVIMA + everolimus (13% grade 
3). Systolic blood pressure ≥160 mmHg occurred in 29% of patients, and 21% 
had diastolic blood pressure ≥100 mmHg. In HCC (hepatocellular carcinoma), 
hypertension occurred in 45% of LENVIMA-treated patients (24% grade 3). Grade 
4 hypertension was not reported in HCC.

Serious complications of poorly controlled hypertension have been reported. 
Control blood pressure prior to initiation. Monitor blood pressure after 1 
week, then every 2 weeks for the fi rst 2 months, and then at least monthly 
thereafter during treatment. Withhold and resume at reduced dose when 
hypertension is controlled or permanently discontinue based on severity.

Cardiac Dysfunction. Serious and fatal cardiac dysfunction can occur 
with LENVIMA. Across clinical trials in 799 patients with DTC, RCC, and HCC, 
grade 3 or higher cardiac dysfunction occurred in 3% of LENVIMA-treated 
patients. Monitor for clinical symptoms or signs of cardiac dysfunction. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue based on severity.

Arterial Thromboembolic Events. Among patients receiving LENVIMA 
or LENVIMA + everolimus, arterial thromboembolic events of any severity 
occurred in 2% of patients in RCC and HCC and 5% in DTC. Grade 3-5 arterial 
thromboembolic events ranged from 2% to 3% across all clinical trials. 

Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic 
events of any severity occurred in 5% of patients in CLEAR, including 
myocardial infarction (3.4%) and cerebrovascular accident (2.3%). 

Permanently discontinue following an arterial thrombotic event. The safety of 
resuming after an arterial thromboembolic event has not been established, 
and LENVIMA has not been studied in patients who have had an arterial 
thromboembolic event within the previous 6 months.

Hepatotoxicity. Across clinical studies enrolling 1327 LENVIMA-treated 
patients with malignancies other than HCC, serious hepatic adverse reactions 
occurred in 1.4% of patients. Fatal events, including hepatic failure, acute 
hepatitis and hepatorenal syndrome, occurred in 0.5% of patients. In HCC, 
hepatic encephalopathy occurred in 8% of LENVIMA-treated patients 
(5% grade 3-5). Grade 3-5 hepatic failure occurred in 3% of LENVIMA-
treated patients; 2% of patients discontinued LENVIMA due to hepatic 
encephalopathy, and 1% discontinued due to hepatic failure.

Monitor liver function prior to initiation, then every 2 weeks for the fi rst 
2 months, and at least monthly thereafter during treatment. Monitor 
patients with HCC closely for signs of hepatic failure, including hepatic 
encephalopathy. Withhold and resume at reduced dose upon recovery or 
permanently discontinue based on severity.

Renal Failure or Impairment. Serious including fatal renal failure or 
impairment can occur with LENVIMA. Renal impairment was reported in 14% 
and 7% of LENVIMA-treated patients in DTC and HCC, respectively. Grade 
3-5 renal failure or impairment occurred in 3% of patients with DTC and 
2% of patients with HCC, including 1 fatal event in each study. In RCC, renal 
impairment or renal failure was reported in 18% of LENVIMA + everolimus–
treated patients (10% grade 3). 

Initiate prompt management of diarrhea or dehydration/hypovolemia. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue for renal failure or impairment based on severity. 

Proteinuria. In DTC and HCC, proteinuria was reported in 34% and 26% of 
LENVIMA-treated patients, respectively. Grade 3 proteinuria occurred in 11% 
and 6% in DTC and HCC, respectively. In RCC, proteinuria occurred in 31% of 
patients receiving LENVIMA + everolimus (8% grade 3). Monitor for proteinuria 
prior to initiation and periodically during treatment. If urine dipstick proteinuria 
≥2+ is detected, obtain a 24-hour urine protein. Withhold and resume at 
reduced dose upon recovery or permanently discontinue based on severity.

Diarrhea. Of the 737 LENVIMA-treated patients in DTC and HCC, diarrhea 
occurred in 49% (6% grade 3). In RCC, diarrhea occurred in 81% of 
LENVIMA + everolimus–treated patients (19% grade 3). Diarrhea was the 
most frequent cause of dose interruption/reduction, and diarrhea recurred 
despite dose reduction. Promptly initiate management of diarrhea. Withhold 
and resume at reduced dose upon recovery or permanently discontinue 
based on severity.
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 Number of subjects at risk
LENVIMA + everolimus 

51 41 27 23 16 10 5 1 0
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29 15 11 7 3 1 050
Everolimus

Median (95% CI) 
—-  LENVIMA (18 mg) + 
    everolimus (5 mg)
—-  Everolimus (10 mg)
HR: 0.37
(95% CI: 0.22-0.62)
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5.9-20.1)
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5.5
REDUCTION IN THE RISK 

OF PROGRESSION OR 
DEATH WITH LENVIMA + 

EVEROLIMUS VS 
EVEROLIMUS ALONE

63%

Please see all Selected Safety Information throughout and 
accompanying brief summary of full prescribing information. 

Visit www.LENVIMA.com/hcp to learn more

RCC=renal cell carcinoma; PFS=progression-free survival; TKI=tyrosine kinase inhibitor; mTOR=mammalian target of rapamycin; CI=confi dence interval; HR=hazard ratio.

SELECTED SAFETY INFORMATION

Warnings and Precautions (cont’d)
Fistula Formation and Gastrointestinal Perforation. Of the 799 
patients treated with LENVIMA or LENVIMA + everolimus in DTC, RCC, and 
HCC, fi stula or gastrointestinal perforation occurred in 2%. Permanently 
discontinue in patients who develop gastrointestinal perforation of any 
severity or grade 3-4 fi stula.

QT Interval Prolongation. In DTC, QT/QTc interval prolongation occurred 
in 9% of LENVIMA-treated patients and QT interval prolongation of >500 
ms occurred in 2%. In RCC, QTc interval increases of >60 ms occurred in 
11% of patients receiving LENVIMA + everolimus and QTc interval >500 ms 
occurred in 6%. In HCC, QTc interval increases of >60 ms occurred in 8% of 
LENVIMA-treated patients and QTc interval >500 ms occurred in 2%.

Monitor and correct electrolyte abnormalities at baseline and periodically 
during treatment. Monitor electrocardiograms in patients with congenital long 
QT syndrome, congestive heart failure, bradyarrhythmias, or those who are 
taking drugs known to prolong the QT interval, including Class Ia and III 
antiarrhythmics. Withhold and resume at reduced dose upon recovery based 
on severity.

Hypocalcemia. In DTC, grade 3-4 hypocalcemia occurred in 9% of 
LENVIMA-treated patients. In 65% of cases, hypocalcemia improved

or resolved following calcium supplementation with or without dose 
interruption or dose reduction. In RCC, grade 3-4 hypocalcemia occurred in 
6% of LENVIMA + everolimus–treated patients. In HCC, grade 3 hypocalcemia 
occurred in 0.8% of LENVIMA-treated patients. Monitor blood calcium levels 
at least monthly and replace calcium as necessary during treatment. Withhold 
and resume at reduced dose upon recovery or permanently discontinue 
depending on severity.

Reversible Posterior Leukoencephalopathy Syndrome (RPLS). Across 
clinical studies of 1823 patients who received LENVIMA as a single agent, RPLS 
occurred in 0.3%. Confi rm diagnosis of RPLS with MRI. Withhold and resume at 
reduced dose upon recovery or permanently discontinue depending on severity and 
persistence of neurologic symptoms.

•   26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm1

 —  21 patients (41%) who received LENVIMA + everolimus progressed vs 35 patients (70%) who received everolimus
 —  Death occurred in 5 patients (10%) who received LENVIMA + everolimus vs 2 patients (4%) who received 

everolimus

•   The treatment e� ect of LENVIMA + everolimus on PFS was supported by a retrospective, independent review 
of radiographs with an observed HR of 0.43 (95% CI: 0.24-0.75) compared with the everolimus arm1

•   Study 205 randomized 153 patients with advanced or metastatic renal cell carcinoma who had previously 
received anti-angiogenic therapy 1:1:1 to LENVIMA 18 mg + everolimus 5 mg, LENVIMA 24 mg monotherapy, or 
everolimus 10 mg monotherapy. All medications were administered orally once daily. Patients were required to 
have histological confi rmation of clear cell RCC and Eastern Cooperative Oncology Group performance status 
of 0 or 1. Patients were stratifi ed by hemoglobin level (≤13 g/dL vs >13 g/dL for males and ≤11.5 g/dL vs >11.5 g/
dL for females) and corrected serum calcium (≥10 mg/dL vs <10 mg/dL). The major e¢  cacy outcome measure 
was investigator-assessed PFS evaluated according to Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.1. Other e¢  cacy outcome measures included overall survival and objective response rate1

14.6-month median PFS: with LENVIMA + everolimus vs everolimus alone1
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SELECTED SAFETY INFORMATION
Warnings and Precautions (cont’d) 
Hemorrhagic Events. Serious including fatal hemorrhagic events can occur with 
LENVIMA. In DTC, RCC, and HCC clinical trials, hemorrhagic events, of any grade, 
occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in 
combination with everolimus. The most frequently reported hemorrhagic events (all 
grades and occurring in at least 5% of patients) were epistaxis and hematuria. In 
DTC, grade 3-5 hemorrhage occurred in 2% of LENVIMA-treated patients, including 
1 fatal intracranial hemorrhage among 16 patients who received LENVIMA and had 
CNS metastases at baseline. In RCC, grade 3-5 hemorrhage occurred in 8% of 
LENVIMA + everolimus–treated patients, including 1 fatal cerebral hemorrhage. In 
HCC, grade 3-5 hemorrhage occurred in 5% of LENVIMA-treated patients,  
including 7 fatal hemorrhagic events. Serious tumor-related bleeds, including fatal 
hemorrhagic events, occurred in LENVIMA-treated patients in clinical trials and in 
the postmarketing setting. In postmarketing surveillance, serious and fatal carotid 
artery hemorrhages were seen more frequently in patients with anaplastic thyroid 
carcinoma (ATC) than other tumors. Safety and effectiveness of LENVIMA in  
patients with ATC have not been demonstrated in clinical trials. 

Consider the risk of severe or fatal hemorrhage associated with tumor invasion or 
infiltration of major blood vessels (eg, carotid artery). Withhold and resume at 
reduced dose upon recovery or permanently discontinue based on severity.

Impairment of Thyroid Stimulating Hormone Suppression/Thyroid 
Dysfunction. LENVIMA impairs exogenous thyroid suppression. In DTC, 88% of 
patients had baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In  
patients with normal TSH at baseline, elevation of TSH level >0.5 mU/L was 
observed post baseline in 57% of LENVIMA-treated patients. In RCC and HCC, 
grade 1 or 2 hypothyroidism occurred in 24% of LENVIMA + everolimus–treated 
patients and 21% of LENVIMA-treated patients, respectively. In patients with normal 
or low TSH at baseline, elevation of TSH was observed post baseline in 70% of 
LENVIMA-treated patients in HCC and 60% of LENVIMA + everolimus–treated 
patients in RCC. 

Monitor thyroid function prior to initiation and at least monthly during treatment.  
Treat hypothyroidism according to standard medical practice.

Impaired Wound Healing. Impaired wound healing has been reported in  
patients who received LENVIMA. Withhold LENVIMA for at least 1 week prior to 
elective surgery. Do not administer for at least 2 weeks following major surgery and 
until adequate wound healing. The safety of resumption of LENVIMA after resolution 
of wound healing complications has not been established.

Osteonecrosis of the Jaw (ONJ). ONJ has been reported in patients receiving 
LENVIMA. Concomitant exposure to other risk factors, such as bisphosphonates, 
denosumab, dental disease, or invasive dental procedures, may increase the risk of ONJ.

Perform an oral examination prior to treatment with LENVIMA and periodically  
during LENVIMA treatment. Advise patients regarding good oral hygiene practices 
and to consider having preventive dentistry performed prior to treatment with 
LENVIMA and throughout treatment with LENVIMA.

Avoid invasive dental procedures, if possible, while on LENVIMA treatment, 
particularly in patients at higher risk. Withhold LENVIMA for at least 1 week prior to 
scheduled dental surgery or invasive dental procedures, if possible. For patients 
requiring invasive dental procedures, discontinuation of bisphosphonate treatment 
may reduce the risk of ONJ.

Withhold LENVIMA if ONJ develops and restart based on clinical judgement of 
adequate resolution.

Embryo-Fetal Toxicity. Based on its mechanism of action and data from animal 
reproduction studies, LENVIMA can cause fetal harm when administered to 
pregnant women. In animal reproduction studies, oral administration of lenvatinib 
during organogenesis at doses below the recommended clinical doses resulted in 
embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. Advise pregnant 
women of the potential risk to a fetus and advise females of reproductive potential  
to use effective contraception during treatment with LENVIMA and for at least 30 
days after the last dose.

Adverse Reactions  
In RCC, the most common adverse reactions (≥30%) observed in LENVIMA + 
everolimus–treated patients were diarrhea (81%), fatigue (73%), arthralgia/myalgia 
(55%), decreased appetite (53%), vomiting (48%), nausea (45%), stomatitis (44%), 
hypertension (42%), peripheral edema (42%), cough (37%), abdominal pain (37%), 
dyspnea (35%), rash (35%), decreased weight (34%), hemorrhagic events (32%), 
and proteinuria (31%). The most common serious adverse reactions (≥5%) were 
renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%), 
diarrhea (5%), vomiting (5%), and dyspnea (5%). Adverse reactions led to dose 
reductions or interruption in 89% of patients. The most common adverse reactions 
(≥5%) resulting in dose reductions were diarrhea (21%), fatigue (8%), 
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%). 
Treatment discontinuation due to an adverse reaction occurred in 29% of patients.

Use in Specific Populations
Because of the potential for serious adverse reactions in breastfed infants, advise 
women to discontinue breastfeeding during treatment and for at least 1 week after the 
last dose. LENVIMA may impair fertility in males and females of reproductive potential.

No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or 
moderate (CLcr 30-59 mL/min) renal impairment. LENVIMA concentrations may 
increase in patients with DTC, RCC, or EC (endometrial carcinoma) and severe (CLcr 
15-29 mL/min) renal impairment. Reduce the dose for patients with DTC, RCC, or EC 
and severe renal impairment. There is no recommended dose for patients with HCC 
and severe renal impairment. LENVIMA has not been studied in patients with 
end-stage renal disease.

No dose adjustment is recommended for patients with HCC and mild  
hepatic impairment (Child-Pugh A). There is no recommended dose for patients  
with HCC with moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic 
impairment. No dose adjustment is recommended for patients with DTC, RCC, or  
EC and mild or moderate hepatic impairment. LENVIMA concentrations may 
increase in patients with DTC, RCC, or EC and severe hepatic impairment. Reduce 
the dose for patients with DTC, RCC, or EC and severe hepatic impairment.
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SELECTED SAFETY INFORMATION
Warnings and Precautions (cont’d) 
Hemorrhagic Events. Serious including fatal hemorrhagic events can occur with 
LENVIMA. In DTC, RCC, and HCC clinical trials, hemorrhagic events, of any grade, 
occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in 
combination with everolimus. The most frequently reported hemorrhagic events (all 
grades and occurring in at least 5% of patients) were epistaxis and hematuria. In 
DTC, grade 3-5 hemorrhage occurred in 2% of LENVIMA-treated patients, including 
1 fatal intracranial hemorrhage among 16 patients who received LENVIMA and had 
CNS metastases at baseline. In RCC, grade 3-5 hemorrhage occurred in 8% of 
LENVIMA + everolimus–treated patients, including 1 fatal cerebral hemorrhage. In 
HCC, grade 3-5 hemorrhage occurred in 5% of LENVIMA-treated patients,  
including 7 fatal hemorrhagic events. Serious tumor-related bleeds, including fatal 
hemorrhagic events, occurred in LENVIMA-treated patients in clinical trials and in 
the postmarketing setting. In postmarketing surveillance, serious and fatal carotid 
artery hemorrhages were seen more frequently in patients with anaplastic thyroid 
carcinoma (ATC) than other tumors. Safety and effectiveness of LENVIMA in  
patients with ATC have not been demonstrated in clinical trials. 

Consider the risk of severe or fatal hemorrhage associated with tumor invasion or 
infiltration of major blood vessels (eg, carotid artery). Withhold and resume at 
reduced dose upon recovery or permanently discontinue based on severity.

Impairment of Thyroid Stimulating Hormone Suppression/Thyroid 
Dysfunction. LENVIMA impairs exogenous thyroid suppression. In DTC, 88% of 
patients had baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In  
patients with normal TSH at baseline, elevation of TSH level >0.5 mU/L was 
observed post baseline in 57% of LENVIMA-treated patients. In RCC and HCC, 
grade 1 or 2 hypothyroidism occurred in 24% of LENVIMA + everolimus–treated 
patients and 21% of LENVIMA-treated patients, respectively. In patients with normal 
or low TSH at baseline, elevation of TSH was observed post baseline in 70% of 
LENVIMA-treated patients in HCC and 60% of LENVIMA + everolimus–treated 
patients in RCC. 

Monitor thyroid function prior to initiation and at least monthly during treatment.  
Treat hypothyroidism according to standard medical practice.

Impaired Wound Healing. Impaired wound healing has been reported in  
patients who received LENVIMA. Withhold LENVIMA for at least 1 week prior to 
elective surgery. Do not administer for at least 2 weeks following major surgery and 
until adequate wound healing. The safety of resumption of LENVIMA after resolution 
of wound healing complications has not been established.

Osteonecrosis of the Jaw (ONJ). ONJ has been reported in patients receiving 
LENVIMA. Concomitant exposure to other risk factors, such as bisphosphonates, 
denosumab, dental disease, or invasive dental procedures, may increase the risk of ONJ.

Perform an oral examination prior to treatment with LENVIMA and periodically  
during LENVIMA treatment. Advise patients regarding good oral hygiene practices 
and to consider having preventive dentistry performed prior to treatment with 
LENVIMA and throughout treatment with LENVIMA.

Avoid invasive dental procedures, if possible, while on LENVIMA treatment, 
particularly in patients at higher risk. Withhold LENVIMA for at least 1 week prior to 
scheduled dental surgery or invasive dental procedures, if possible. For patients 
requiring invasive dental procedures, discontinuation of bisphosphonate treatment 
may reduce the risk of ONJ.

Withhold LENVIMA if ONJ develops and restart based on clinical judgement of 
adequate resolution.

Embryo-Fetal Toxicity. Based on its mechanism of action and data from animal 
reproduction studies, LENVIMA can cause fetal harm when administered to 
pregnant women. In animal reproduction studies, oral administration of lenvatinib 
during organogenesis at doses below the recommended clinical doses resulted in 
embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. Advise pregnant 
women of the potential risk to a fetus and advise females of reproductive potential  
to use effective contraception during treatment with LENVIMA and for at least 30 
days after the last dose.

Adverse Reactions  
In RCC, the most common adverse reactions (≥30%) observed in LENVIMA + 
everolimus–treated patients were diarrhea (81%), fatigue (73%), arthralgia/myalgia 
(55%), decreased appetite (53%), vomiting (48%), nausea (45%), stomatitis (44%), 
hypertension (42%), peripheral edema (42%), cough (37%), abdominal pain (37%), 
dyspnea (35%), rash (35%), decreased weight (34%), hemorrhagic events (32%), 
and proteinuria (31%). The most common serious adverse reactions (≥5%) were 
renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%), 
diarrhea (5%), vomiting (5%), and dyspnea (5%). Adverse reactions led to dose 
reductions or interruption in 89% of patients. The most common adverse reactions 
(≥5%) resulting in dose reductions were diarrhea (21%), fatigue (8%), 
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%). 
Treatment discontinuation due to an adverse reaction occurred in 29% of patients.

Use in Specific Populations
Because of the potential for serious adverse reactions in breastfed infants, advise 
women to discontinue breastfeeding during treatment and for at least 1 week after the 
last dose. LENVIMA may impair fertility in males and females of reproductive potential.

No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or 
moderate (CLcr 30-59 mL/min) renal impairment. LENVIMA concentrations may 
increase in patients with DTC, RCC, or EC (endometrial carcinoma) and severe (CLcr 
15-29 mL/min) renal impairment. Reduce the dose for patients with DTC, RCC, or EC 
and severe renal impairment. There is no recommended dose for patients with HCC 
and severe renal impairment. LENVIMA has not been studied in patients with 
end-stage renal disease.

No dose adjustment is recommended for patients with HCC and mild  
hepatic impairment (Child-Pugh A). There is no recommended dose for patients  
with HCC with moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic 
impairment. No dose adjustment is recommended for patients with DTC, RCC, or  
EC and mild or moderate hepatic impairment. LENVIMA concentrations may 
increase in patients with DTC, RCC, or EC and severe hepatic impairment. Reduce 
the dose for patients with DTC, RCC, or EC and severe hepatic impairment.
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LENVIMA® (lenvatinib) capsules BRIEF SUMMARY – See package insert for full prescribing information.
INDICATIONS AND USAGE
LENVIMA is a kinase inhibitor that is indicated:
Differentiated Thyroid Cancer (DTC) 
• For the treatment of patients with locally recurrent or metastatic, progressive, radioactive iodine-refractory differentiated thyroid cancer (DTC). 
Renal Cell Carcinoma (RCC) 
•  In combination with pembrolizumab, for the first line treatment of adult patients with advanced renal cell carcinoma (RCC).
•  In combination with everolimus, for the treatment of adult patients with advanced renal cell carcinoma (RCC) following one prior  

anti-angiogenic therapy. 
Hepatocellular Carcinoma (HCC) 
• For the first-line treatment of patients with unresectable hepatocellular carcinoma (HCC). 
Endometrial Carcinoma (EC) 
•  In combination with pembrolizumab, for the treatment of patients with advanced endometrial carcinoma (EC) that is not microsatellite 

instability-high (MSI-H) or mismatch repair deficient (dMMR) who have disease progression following prior systemic therapy in any setting 
and are not candidates for curative surgery or radiation.

DOSAGE AND ADMINISTRATION
Important Dosage Information
• Reduce the dose for certain patients with renal or hepatic impairment
•  Take LENVIMA once daily, with or without food, at the same time each day. If a dose is missed and cannot be taken within 12 hours, skip 

that dose and take the next dose at the usual time of administration
Single Agent Therapy:
• DTC: The recommended dosage is 24 mg orally once daily. 
•  HCC: The recommended dosage is based on actual body weight: 12 mg orally once daily for patients greater than or equal to 60 kg or 8 mg 

orally once daily for patients less than 60 kg.
Combination Therapy:
•  EC: The recommended dosage is 20 mg orally once daily in combination with pembrolizumab 200 mg administered as an intravenous 

infusion over 30 minutes every 3 weeks.
• RCC: The recommended dosage is:
 o   20 mg orally once daily with pembrolizumab 200 mg administered as an intravenous infusion over 30 minutes every 3 weeks. 
 o 18 mg orally once daily with everolimus 5 mg orally once daily.
Dosage Modifications for Adverse Reactions Recommendations for LENVIMA dose interruption, reduction and discontinuation for 
adverse reactions are listed in Table 1. Table 2 lists the recommended dosage reductions of LENVIMA for adverse reactions.

Table 1: Recommended Dosage Modifications for LENVIMA for Adverse Reactions

Adverse Reaction Severitya Dosage Modifications  
for LENVIMA

Hypertension
Grade 3

•  Withhold for Grade 3 that persists despite optimal 
antihypertensive therapy.

•  Resume at reduced dose when hypertension is controlled 
at less than or equal to Grade 2.

Grade 4 •     Permanently discontinue.

Cardiac Dysfunction
Grade 3

•  Withhold until improves to Grade 0 to 1 or baseline.
•  Resume at a reduced dose or discontinue depending  

on the severity and persistence of adverse reaction.

Grade 4 •     Permanently discontinue.

Arterial Thromboembolic Event Any Grade •     Permanently discontinue.

Hepatotoxicity Grade 3 or 4

•     Withhold until improves to Grade 0 to 1 or baseline.
•     Either resume at a reduced dose or discontinue  

depending on severity and persistence of hepatotoxicity.
•     Permanently discontinue for hepatic failure.

Renal Failure or Impairment Grade 3 or 4
•     Withhold until improves to Grade 0 to 1 or baseline.
•     Resume at a reduced dose or discontinue depending  

on severity and persistence of renal impairment.

Proteinuria 2 g or greater proteinuria 
in 24 hours

•     Withhold until less than or equal to 2 grams of  
proteinuria per 24 hours.

•    Resume at a reduced dose.
•     Discontinue for nephrotic syndrome.

Gastrointestinal Perforation Any Grade •     Permanently discontinue.

Fistula Formation Grade 3 or 4 •     Permanently discontinue.

QT Prolongation Greater than 500 ms or greater than  
60 ms increase from baseline

•     Withhold until improves to less than or equal to 480 ms 
or baseline.

•    Resume at a reduced dose.

Reversible Posterior 
Leukoencephalopathy Syndrome Any Grade

•     Withhold until fully resolved.
•     Resume at a reduced dose or discontinue depending  

on severity and persistence of neurologic symptoms.

Other Adverse Reactions

Persistent or intolerable
Grade 2 or 3 adverse reaction

Grade 4 laboratory abnormality

•     Withhold until improves to Grade 0 to 1 or baseline.
•    Resume at reduced dose.

Grade 4 adverse reaction •     Permanently discontinue.
a National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0.

Table 2:   Recommended Dosage Reductions of LENVIMA for Adverse Reactions

Indication First Dosage  
Reduction To

Second Dosage 
Reduction To

Third Dosage  
Reduction To

DTC 20 mg once daily 14 mg once daily 10 mg once daily

RCC 14 mg once daily 10 mg once daily 8 mg once daily

Endometrial Carcinoma 14 mg once daily 10 mg once daily 8 mg once daily

HCC

•  Actual weight 60 kg or greater 8 mg once daily 4 mg once daily 4 mg every other day

•  Actual weight less than 60 kg 4 mg once daily 4 mg every other day Discontinue

Recommended Dose Modifications for Adverse Reactions for LENVIMA in Combination with Pembrolizumab
When administering LENVIMA in combination with pembrolizumab, modify the dosage of one or both drugs as appropriate. Withhold, dose 
reduce, or discontinue LENVIMA as shown in Table 1. Refer to pembrolizumab prescribing information for additional dose modification information. 
Recommended Dose Modifications for Adverse Reactions for LENVIMA in Combination with Everolimus
When administering LENVIMA in combination with everolimus, withhold or reduce the LENVIMA dose first and then the everolimus dose for 
adverse reactions of both LENVIMA and everolimus. Refer to the everolimus prescribing information for additional dose modification information.

Dosage Modifications for Severe Renal Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial 
carcinoma and severe renal impairment (creatinine clearance less than 30 mL/min calculated by Cockcroft-Gault equation using actual body weight) is:
• Differentiated thyroid cancer: 14 mg orally once daily
• Renal cell carcinoma: 10 mg orally once daily
• Endometrial carcinoma: 10 mg orally once daily

Dosage Modifications for Severe Hepatic Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial 
carcinoma and severe hepatic impairment (Child-Pugh C) is:
• Differentiated thyroid cancer: 14 mg taken orally once daily
• Renal cell carcinoma: 10 mg taken orally once daily
• Endometrial carcinoma: 10 mg orally once daily

Preparation and Administration LENVIMA capsules can be swallowed whole or dissolved in a small glass of liquid. To dissolve in liquid, 
put capsules into 1 tablespoon of water or apple juice without breaking or crushing the capsules. Leave the capsules in the water or apple 
juice for at least 10 minutes. Stir for at least 3 minutes. After drinking the mixture, add 1 tablespoon of water or apple juice to the glass, swirl 
the contents a few times and swallow the water or apple juice.

DOSAGE FORMS AND STRENGTHS
Capsules:
 •    4 mg: yellowish-red body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 4 mg” on body.
 •    10 mg: yellow body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 10 mg” on body.

CONTRAINDICATIONS None.

WARNINGS AND PRECAUTIONS
Hypertension Hypertension occurred in 73% of patients in SELECT (DTC) receiving LENVIMA 24 mg orally once daily and in 45% of patients 
in REFLECT (HCC) receiving LENVIMA 8 mg or 12 mg orally once daily. The median time to onset of new or worsening hypertension was 
16 days in SELECT and 26 days in REFLECT. Grade 3 hypertension occurred in 44% of patients in SELECT and in 24% in REFLECT. Grade 4 
hypertension occurred <1% in SELECT and Grade 4 hypertension was not reported in REFLECT.

In patients receiving LENVIMA 18 mg orally once daily with everolimus in Study 205 (RCC), hypertension was reported in 42% of patients and 
the median time to onset of new or worsening hypertension was 35 days. Grade 3 hypertension occurred in 13% of patients. Systolic blood 
pressure ≥160 mmHg occurred in 29% of patients and diastolic blood pressure ≥100 mmHg occurred in 21%.
Serious complications of poorly controlled hypertension have been reported. 
Control blood pressure prior to initiating LENVIMA. Monitor blood pressure after 1 week, then every 2 weeks for the first 2 months, and 
then at least monthly thereafter during treatment. Withhold and resume at a reduced dose when hypertension is controlled or permanently 
discontinue LENVIMA based on severity.
Cardiac Dysfunction Serious and fatal cardiac dysfunction can occur with LENVIMA. Across clinical trials in 799 patients with DTC, RCC or 
HCC, Grade 3 or higher cardiac dysfunction (including cardiomyopathy, left or right ventricular dysfunction, congestive heart failure, cardiac 
failure, ventricular hypokinesia, or decrease in left or right ventricular ejection fraction of more than 20% from baseline) occurred in 3% of 
LENVIMA-treated patients.
Monitor patients for clinical symptoms or signs of cardiac dysfunction. Withhold and resume at a reduced dose upon recovery or permanently 
discontinue LENVIMA based on severity.
Arterial Thromboembolic Events Among patients receiving LENVIMA or LENVIMA with everolimus, arterial thromboembolic events of any 
severity occurred in 2% of patients in Study 205 (RCC), 2% of patients in REFLECT (HCC) and 5% of patients in SELECT (DTC). Grade 3 to 5 
arterial thromboembolic events ranged from 2% to 3% across all clinical trials.
Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic events of any severity occurred in 5% of patients in CLEAR, 
including myocardial infarction (3.4%) and cerebrovascular accident (2.3%).
Permanently discontinue LENVIMA following an arterial thrombotic event. The safety of resuming LENVIMA after an arterial thromboembolic 
event has not been established and LENVIMA has not been studied in patients who have had an arterial thromboembolic event within the 
previous 6 months.
Hepatotoxicity Across clinical studies enrolling 1327 LENVIMA-treated patients with malignancies other than HCC, serious hepatic adverse 
reactions occurred in 1.4% of patients. Fatal events, including hepatic failure, acute hepatitis and hepatorenal syndrome, occurred in 0.5% of patients.
In REFLECT (HCC), hepatic encephalopathy (including hepatic encephalopathy, encephalopathy, metabolic encephalopathy, and hepatic coma) 
occurred in 8% of LENVIMA-treated patients and 3% of sorafenib-treated patients. Grade 3 to 5 hepatic encephalopathy occurred in 5% of 
LENVIMA-treated patients and 2% of sorafenib-treated patients. Grade 3 to 5 hepatic failure occurred in 3% of LENVIMA-treated patients 
and 3% of sorafenib-treated patients. Two percent of patients discontinued LENVIMA and 0.2% discontinued sorafenib due to hepatic 
encephalopathy and 1% of patients discontinued lenvatinib or sorafenib due to hepatic failure.
Monitor liver function prior to initiating LENVIMA, then every 2 weeks for the first 2 months, and at least monthly thereafter during treatment. 
Monitor patients with HCC closely for signs of hepatic failure, including hepatic encephalopathy. Withhold and resume at a reduced dose upon 
recovery or permanently discontinue LENVIMA based on severity.
Renal Failure or Impairment Serious including fatal renal failure or impairment can occur with LENVIMA. Renal impairment occurred in 
14% of patients receiving LENVIMA in SELECT (DTC) and in 7% of patients receiving LENVIMA in REFLECT (HCC). Grade 3 to 5 renal failure or 
impairment occurred in 3% (DTC) and 2% (HCC) of patients, including 1 fatality in each study.
In Study 205 (RCC), renal impairment or renal failure occurred in 18% of patients receiving LENVIMA with everolimus, including Grade 3 in 
10% of patients.
Initiate prompt management of diarrhea or dehydration/hypovolemia. Withhold and resume at a reduced dose upon recovery or permanently 
discontinue LENVIMA for renal failure or impairment based on severity. 
Proteinuria Proteinuria occurred in 34% of LENVIMA-treated patients in SELECT (DTC) and in 26% of LENVIMA-treated patients in REFLECT 
(HCC). Grade 3 proteinuria occurred in 11% and 6% in SELECT and REFLECT, respectively. In Study 205 (RCC), proteinuria occurred in 31% 
of patients receiving LENVIMA with everolimus and 14% of patients receiving everolimus. Grade 3 proteinuria occurred in 8% of patients 
receiving LENVIMA with everolimus compared to 2% of patients receiving everolimus.
Monitor for proteinuria prior to initiating LENVIMA and periodically during treatment. If urine dipstick proteinuria greater than or equal to 2+ is detected, 
obtain a 24-hour urine protein. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based on severity.
Diarrhea Of the 737 patients treated with LENVIMA in SELECT (DTC) and REFLECT (HCC), diarrhea occurred in 49% of patients, including 
Grade 3 diarrhea in 6%.
In Study 205 (RCC), diarrhea occurred in 81% of patients receiving LENVIMA with everolimus, including Grade 3 in 19%. Diarrhea was the 
most frequent cause of dose interruption/reduction and diarrhea recurred despite dose reduction. 
Promptly initiate management of diarrhea. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based  
on severity.
Fistula Formation and Gastrointestinal Perforation Of 799 patients treated with LENVIMA or LENVIMA with everolimus in SELECT (DTC), 
Study 205 (RCC) and REFLECT (HCC), fistula or gastrointestinal perforation occurred in 2%.
Permanently discontinue LENVIMA in patients who develop gastrointestinal perforation of any severity or Grade 3 or 4 fistula.
QT Interval Prolongation In SELECT (DTC), QT/QTc interval prolongation occurred in 9% of LENVIMA-treated patients and QT interval 
prolongation of >500 ms occurred in 2%. In Study 205 (RCC), QTc interval increases of >60 ms occurred in 11% of patients receiving LENVIMA 
with everolimus and QTc interval >500 ms occurred in 6%. In REFLECT (HCC), QTc interval increases of >60 ms occurred in 8% of LENVIMA-
treated patients and QTc interval >500 ms occurred in 2%.
Monitor and correct electrolyte abnormalities at baseline and periodically during treatment. Monitor electrocardiograms in patients with 
congenital long QT syndrome, congestive heart failure, bradyarrhythmias, or those who are taking drugs known to prolong the QT interval, 
including Class Ia and III antiarrhythmics. Withhold and resume at reduced dose of LENVIMA upon recovery based on severity.
Hypocalcemia In SELECT (DTC), Grade 3 to 4 hypocalcemia occurred in 9% of patients receiving LENVIMA. In 65% of cases, hypocalcemia 
improved or resolved following calcium supplementation, with or without dose interruption or dose reduction.
In Study 205 (RCC), Grade 3 to 4 hypocalcemia occurred in 6% of patients treated with LENVIMA with everolimus. In REFLECT (HCC), Grade 3 
hypocalcemia occurred in 0.8% of LENVIMA-treated patients.
Monitor blood calcium levels at least monthly and replace calcium as necessary during treatment. Withhold and resume at reduced dose upon 
recovery or permanently discontinue LENVIMA depending on severity.
Reversible Posterior Leukoencephalopathy Syndrome Across clinical studies of 1823 patients who received LENVIMA as a single agent, 
reversible posterior leukoencephalopathy syndrome (RPLS) occurred in 0.3%.
Confirm the diagnosis of RPLS with magnetic resonance imaging. Withhold and resume at a reduced dose upon recovery or permanently 
discontinue LENVIMA depending on severity and persistence of neurologic symptoms.
Hemorrhagic Events Serious including fatal hemorrhagic events can occur with LENVIMA. Across SELECT (DTC), Study 205 (RCC) and 
REFLECT (HCC), hemorrhagic events of any grade occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in 
combination with everolimus. The most frequently reported hemorrhagic events (all grades and occurring in at least 5% of patients) were 
epistaxis and hematuria.
In SELECT, Grade 3 to 5 hemorrhage occurred in 2% of patients receiving LENVIMA, including 1 fatal intracranial hemorrhage among 16 
patients who received LENVIMA and had CNS metastases at baseline. In Study 205, Grade 3 to 5 hemorrhage occurred in 8% of patients 
receiving LENVIMA with everolimus, including 1 fatal cerebral hemorrhage. In REFLECT, Grade 3 to 5 hemorrhage occurred in 5% of patients 
receiving LENVIMA, including 7 fatal hemorrhagic events.
Serious tumor related bleeds, including fatal hemorrhagic events, occurred in patients treated with LENVIMA in clinical trials and in the post-
marketing setting. In post-marketing surveillance, serious and fatal carotid artery hemorrhages were seen more frequently in patients with 
anaplastic thyroid carcinoma (ATC) than in other tumor types. The safety and effectiveness of LENVIMA in patients with ATC have not been 
demonstrated in clinical trials.
Consider the risk of severe or fatal hemorrhage associated with tumor invasion or infiltration of major blood vessels (e.g. carotid artery). 
Withhold and resume at reduced dose upon recovery or permanently discontinue LENVIMA based on the severity.
Impairment of Thyroid Stimulating Hormone Suppression/Thyroid Dysfunction LENVIMA impairs exogenous thyroid suppression. In 
SELECT (DTC), 88% of all patients had a baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In those patients with a normal TSH at 
baseline, elevation of TSH level >0.5 mU/L was observed post baseline in 57% of LENVIMA-treated patients.
Grade 1 or 2 hypothyroidism occurred in 24% of patients receiving LENVIMA with everolimus in Study 205 (RCC) and in 21% of patients 
receiving LENVIMA in REFLECT (HCC). In those patients with a normal or low TSH at baseline, an elevation of TSH was observed post baseline 
in 70% of patients receiving LENVIMA in REFLECT and 60% of patients receiving LENVIMA with everolimus in Study 205.
Monitor thyroid function prior to initiating LENVIMA and at least monthly during treatment. Treat hypothyroidism according to standard 
medical practice.
Impaired Wound Healing Impaired wound healing has been reported in patients who received LENVIMA.
Withhold LENVIMA for at least 1 week prior to elective surgery. Do not administer for at least 2 weeks following major surgery and until 
adequate wound healing. The safety of resumption of LENVIMA after resolution of wound healing complications has not been established.  
Osteonecrosis of the Jaw Osteonecrosis of the Jaw (ONJ) has been reported in patients receiving LENVIMA. Concomitant exposure to 
other risk factors, such as bisphosphonates, denosumab, dental disease or invasive dental procedures, may increase the risk of ONJ.
Perform an oral examination prior to treatment with LENVIMA and periodically during LENVIMA treatment. Advise patients regarding good 
oral hygiene practices. Avoid invasive dental procedures, if possible, while on LENVIMA treatment, particularly in patients at higher risk. 
Withhold LENVIMA for at least 1 week prior to scheduled dental surgery or invasive dental procedures, if possible. For patients requiring 
invasive dental procedures, discontinuation of bisphosphonate treatment may reduce the risk of ONJ. Withhold LENVIMA if ONJ develops and 
restart based on clinical judgement of adequate resolution.
Embryo-Fetal Toxicity Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, oral administration of lenvatinib during organogenesis at doses below the 
recommended clinical doses resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during 
treatment with LENVIMA and for at least 30 days after the last dose.
ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
• Hypertension
• Cardiac Dysfunction
• Arterial Thromboembolic Events
• Hepatotoxicity
• Renal Failure and Impairment 
• Proteinuria
• Diarrhea
•  Fistula Formation and Gastrointestinal Perforation

• QT Interval Prolongation
• Hypocalcemia
• Reversible Posterior Leukoencephalopathy Syndrome
• Hemorrhagic Events
•  Impairment of Thyroid Stimulating Hormone 

Suppression/Thyroid Dysfunction
• Impaired Wound Healing
• Osteonecrosis of the Jaw (ONJ)
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Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in  
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed  
in practice.
The data in the Warnings and Precautions reflect exposure to LENVIMA as a single agent in 261 patients with DTC (SELECT) and 476 patients 
with HCC (REFLECT), LENVIMA with pembrolizumab in 406 patients with endometrial carcinoma (Study 309), LENVIMA with everolimus in 62 
patients with RCC (Study 205), and LENVIMA with pembrolizumab in 352 patients with RCC (CLEAR). Safety data obtained in 1823 patients 
with advanced solid tumors who received LENVIMA as a single agent across multiple clinical studies was used to further characterize the 
risks of serious adverse reactions. Among the 1823 patients who received LENVIMA as a single agent, the median age was 61 years (20 to 89 
years), the dose range was 0.2 mg to 32 mg daily, and the median duration of exposure was 5.6 months.
The data below reflect exposure to LENVIMA in 1557 patients enrolled in randomized, active-controlled trials (REFLECT; Study 205; CLEAR; 
Study 309), or a randomized, placebo-controlled trial (SELECT). The median duration of exposure to LENVIMA across these five studies ranged 
from 6 to 16 months. The demographic and exposure data for each clinical trial population are described in the subsections below.
Differentiated Thyroid Cancer
The safety of LENVIMA was evaluated in SELECT, in which patients with radioactive iodine-refractory differentiated thyroid cancer were 
randomized (2:1) to LENVIMA (n=261) or placebo (n=131). The median treatment duration was 16.1 months for LENVIMA. Among 261 patients 
who received LENVIMA, median age was 64 years, 52% were females, 80% were White, 18% were Asian, and 2% were Black; and 4% were 
Hispanic/Latino. 
The most common adverse reactions observed in LENVIMA-treated patients (≥30%) were, in order of decreasing frequency, hypertension, 
fatigue, diarrhea, arthralgia/myalgia, decreased appetite, decreased weight, nausea, stomatitis, headache, vomiting, proteinuria, palmar-
plantar erythrodysesthesia (PPE) syndrome, abdominal pain, and dysphonia. The most common serious adverse reactions (at least 2%) were 
pneumonia (4%), hypertension (3%), and dehydration (3%). 
Adverse reactions led to dose reductions in 68% of patients receiving LENVIMA; 18% of patients discontinued LENVIMA for adverse 
reactions. The most common adverse reactions (at least 10%) resulting in dose reductions of LENVIMA were hypertension (13%), proteinuria 
(11%), decreased appetite (10%), and diarrhea (10%); the most common adverse reactions (at least 1%) resulting in discontinuation of 
LENVIMA were hypertension (1%) and asthenia (1%).
Table 3 presents adverse reactions occurring at a higher rate in LENVIMA-treated patients than patients receiving placebo in the double-blind 
phase of the study.

Table 3:   Adverse Reactions Occurring in Patients with a Between-Group Difference of ≥5% in All Grades or ≥2% in Grades 3 
and 4 in SELECT (DTC)

Adverse Reaction

LENVIMA 24 mg 
N=261

Placebo 
N=131

All Grades  
(%)

Grades 3-4 
(%)

All Grades 
(%)

Grades 3-4 
(%)

Vascular
Hypertensiona 73 44 16 4
Hypotension 9 2 2 0

Gastrointestinal
Diarrhea 67 9 17 0
Nausea 47 2 25 1
Stomatitisb 41 5 8 0
Vomiting 36 2 15 0
Abdominal painc 31 2 11 1
Constipation 29 0.4 15 1
Oral paind 25 1 2 0
Dry mouth 17 0.4 8 0
Dyspepsia 13 0.4 4 0

General
Fatiguee 67 11 35 4
Edema peripheral 21 0.4 8 0

Musculoskeletal and Connective Tissue
Arthralgia/myalgiaf 62 5 28 3

Metabolism and Nutrition
Decreased appetite 54 7 18 1
Decreased weight 51 13 15 1
Dehydration 9 2 2 1

Nervous System
Headache 38 3 11 1
Dysgeusia 18 0 3 0
Dizziness 15 0.4 9 0

Renal and Urinary
Proteinuria 34 11 3 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia 32 3 1 0
Rashg 21 0.4 3 0
Alopecia 12 0 5 0
Hyperkeratosis 7 0 2 0

Respiratory, Thoracic and Mediastinal
Dysphonia 31 1 5 0
Cough 24 0 18 0
Epistaxis 12 0 1 0

Psychiatric
Insomnia 12 0 3 0

Infections
Urinary tract infection 11 1 5 0
Dental and oral infectionsh 10 1 1 0

Cardiac
Electrocardiogram QT prolonged 9 2 2 0

a  Includes hypertension, hypertensive crisis, increased blood pressure diastolic, and increased blood pressure 
b  Includes aphthous stomatitis, stomatitis, glossitis, mouth ulceration, and mucosal inflammation
c  Includes abdominal discomfort, abdominal pain, lower abdominal pain, upper abdominal pain, abdominal tenderness, epigastric discomfort, and 
gastrointestinal pain

d Includes oral pain, glossodynia, and oropharyngeal pain
e Includes asthenia, fatigue, and malaise
f Includes musculoskeletal pain, back pain, pain in extremity, arthralgia, and myalgia
g Includes macular rash, maculo-papular rash, generalized rash, and rash 
h  Includes gingivitis, oral infection, parotitis, pericoronitis, periodontitis, sialoadenitis, tooth abscess, and tooth infection

Clinically important adverse reactions occurring more frequently in LENVIMA-treated patients than patients receiving placebo, but with  
an incidence of <5% were pulmonary embolism (3%, including fatal reports vs 2%, respectively) and osteonecrosis of the jaw (0.4% vs  
0%, respectively). 
Laboratory abnormalities with a difference of ≥2% in Grade 3-4 events and at a higher incidence in the LENVIMA arm are presented in Table 4.
Table 4:  Laboratory Abnormalities with a Difference of ≥2% in Grade 3-4 Events and at a Higher Incidence in the LENVIMA 

Arma,b in SELECT (DTC)

Laboratory Abnormality
LENVIMA 24 mg Placebo

Grades 3-4 (%) Grades 3-4 (%)

Chemistry

Hypocalcemia 9 2

Hypokalemia 6 1

Increased aspartate aminotransferase (AST) 5 0

Increased alanine aminotransferase (ALT) 4 0

Increased lipase 4 1

Increased creatinine 3 0

Hematology

Thrombocytopenia 2 0
a With at least 1 grade increase from baseline 
b  Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory 

measurement for each parameter. LENVIMA (n=253 to 258), Placebo (n=129 to 131)

The following laboratory abnormalities (all Grades) occurred in >5% of LENVIMA-treated patients and at a rate that was two-fold or 
higher than in patients who received placebo: hypoalbuminemia, increased alkaline phosphatase, hypomagnesemia, hypoglycemia, 
hyperbilirubinemia, hypercalcemia, hypercholesterolemia, increased serum amylase, and hyperkalemia.

First-Line Treatment of Renal Cell Carcinoma in Combination with Pembrolizumab (CLEAR)
The safety of LENVIMA in combination with pembrolizumab was investigated in CLEAR [see Clinical Studies (14.2)]. Patients received LENVIMA 
20 mg orally once daily in combination with pembrolizumab 200 mg intravenously every 3 weeks (n=352), or LENVIMA 18 mg orally once daily 
in combination with everolimus 5 mg orally once daily (n=355), or sunitinib 50 mg orally once daily for 4 weeks then off treatment for 2 weeks 
(n=340). The median duration of exposure to the combination therapy of LENVIMA and pembrolizumab was 17 months (range: 0.1 to 39). 
Fatal adverse reactions occurred in 4.3% of patients receiving LENVIMA in combination with pembrolizumab, including cardio-respiratory 
arrest (0.9%), sepsis (0.9%), and one case (0.3%) each of arrhythmia, autoimmune hepatitis, dyspnea, hypertensive crisis, increased 
blood creatinine, multiple organ dysfunction syndrome, myasthenic syndrome, myocarditis, nephritis, pneumonitis, ruptured aneurysm and 
subarachnoid hemorrhage.
Serious adverse reactions occurred in 51% of patients receiving LENVIMA and pembrolizumab. Serious adverse reactions in ≥2% of patients 
were hemorrhagic events (5%), diarrhea (4%), hypertension (3%), myocardial infarction (3%), pneumonitis (3%), vomiting (3%), acute kidney 
injury (2%), adrenal insufficiency (2%), dyspnea (2%), and pneumonia (2%).
Permanent discontinuation of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 37% of patients; 26% LENVIMA only, 
29% pembrolizumab only, and 13% both drugs. The most common adverse reactions (≥2%) leading to permanent discontinuation of LENVIMA, 
pembrolizumab, or both were pneumonitis (3%), myocardial infarction (3%), hepatotoxicity (3%), acute kidney injury (3%), rash (3%), and diarrhea (2%).
Dose interruptions of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 78% of patients receiving LENVIMA in 
combination with pembrolizumab. LENVIMA was interrupted in 73% of patients and both drugs were interrupted in 39% of patients. LENVIMA 
was dose reduced in 69% of patients. The most common adverse reactions (≥5%) resulting in dose reduction or interruption of LENVIMA were 
diarrhea (26%), fatigue (18%), hypertension (17%), proteinuria (13%), decreased appetite (12%), palmar-plantar erythrodysesthesia (11%), 
nausea (9%), stomatitis (9%), musculoskeletal pain (8%), rash (8%), increased lipase (7%), abdominal pain (6%), and vomiting (6%), increased 
ALT (5%), and increased amylase (5%).
Tables 5 and 6 summarize the adverse reactions and laboratory abnormalities, respectively, that occurred in ≥20% of patients treated with 
LENVIMA and pembrolizumab in CLEAR.
Table 5: Adverse Reactions in ≥20% of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)

LENVIMA 20 mg in combination 
with Pembrolizumab 200 mg 

N=352

Sunitinib 50 mg  
N=340

Adverse Reactions
All Grades

(%)
Grades 3-4 (%) All Grades

(%)
Grades 3-4 (%)

General
Fatiguea 63 9 56 8

Gastrointestinal
Diarrheab 62 10 50 6
Stomatitisc 43 2 43 2
Nausea 36 3 33 1
Abdominal paind 27 2 18 1
Vomiting 26 3 20 1
Constipation 25 1 19 0

Musculoskeletal and connective tissue
Musculoskeletal paine 58 4 41 3

Endocrine
Hypothyroidismf 57 1 32 0

Vascular
Hypertensiong 56 29 43 20
Hemorrhagic eventsh 27 5 26 4

Metabolism
Decreased appetitei 41 4 31 1

Skin and subcutaneous tissue
Rashj 37 5 17 1
Palmar-plantar erythrodysaesthesia syndromek 29 4 38 4

Respiratory, thoracic, and mediastinal
Dysphonia 30 0 4 0

Renal and urinary
Proteinurial 30 8 13 3
Acute kidney injurym 21 5 16 2

Investigations
Weight decreased 30 8 9 0

Hepatobiliary 
Hepatotoxicityn 25 9 21 5

Nervous system
Headache 23 1 16 1

a Includes asthenia, fatigue, lethargy and malaise 
b Includes diarrhea and gastroenteritis
c  Includes aphthous ulcer, gingival pain, glossitis, glossodynia, mouth ulceration, mucosal inflammation, oral discomfort, oral mucosal blistering, oral 
pain, oropharyngeal pain, pharyngeal inflammation, and stomatitis

d  Includes abdominal discomfort, abdominal pain, abdominal rigidity, abdominal tenderness, epigastric discomfort, lower abdominal pain, and 
upper abdominal pain

e  Includes arthralgia, arthritis, back pain, bone pain, breast pain, musculoskeletal chest pain, musculoskeletal discomfort, musculoskeletal pain, 
musculoskeletal stiffness, myalgia, neck pain, non-cardiac chest pain, pain in extremity, and pain in jaw

f Includes hypothyroidism, increased blood thyroid stimulating hormone and secondary hypothyroidism
g  Includes essential hypertension, increased blood pressure, increased diastolic blood pressure, hypertension, hypertensive crisis, hypertensive 

retinopathy, and labile blood pressure
h  Includes all hemorrhage terms. Hemorrhage terms that occurred in 1 or more subjects in either treatment group include: Anal hemorrhage, 
aneurysm ruptured, blood blister, blood loss anemia, blood urine present, catheter site hematoma, cerebral microhemorrhage, conjunctival 
hemorrhage, contusion, diarrhea hemorrhagic, disseminated intravascular coagulation, ecchymosis, epistaxis, eye hemorrhage, gastric 
hemorrhage, gastritis hemorrhagic, gingival bleeding, hemorrhage urinary tract, hemothorax,  hematemesis , hematoma , hematochezia, 
hematuria, hemoptysis, hemorrhoidal hemorrhage , increased tendency to bruise, injection site hematoma, injection site hemorrhage, intra-
abdominal hemorrhage, lower gastrointestinal hemorrhage, Mallory-Weiss syndrome, melaena, petechiae, rectal hemorrhage, renal hemorrhage, 
retroperitoneal hemorrhage, small intestinal hemorrhage, splinter hemorrhages, subcutaneous hematoma, subdural hematoma, subarachnoid 
hemorrhage, thrombotic thrombocytopenic purpura, tumor hemorrhage, traumatic hematoma, and upper gastrointestinal hemorrhage

i Includes decreased appetite and early satiety
j  Includes genital rash, infusion site rash, penile rash, perineal rash, rash, rash erythematous, rash macular, rash maculo-papular, rash papular, 

rash pruritic, and rash pustular
k Includes palmar erythema, palmar-plantar erythrodysesthesia syndrome and plantar erythema 
l Includes hemoglobinuria, nephrotic syndrome, and proteinuria
m  Includes acute kidney injury, azotaemia, blood creatinine increased, creatinine renal clearance decreased, hypercreatininaemia, renal failure, 

renal impairment, oliguria, glomerular filtration rate decreased, and nephropathy toxic
n  Includes alanine aminotransferase increased, aspartate aminotransferase increased, blood bilirubin increased, drug-induced liver injury, hepatic 

enzyme increased, hepatic failure, hepatic function abnormal, hepatocellular injury, hepatotoxicity, hyperbilirubinemia, hypertransaminasemia, 
immune-mediated hepatitis, liver function test increased, liver injury, transaminases increased, and gamma-glutamyltransferase increased

Clinically relevant adverse reactions (<20%) that occurred in patients receiving LENVIMA/pembrolizumab were myocardial infarction (3%)  
and angina pectoris (1%).
Table 6:  Laboratory Abnormalities in ≥20% (All Grades) of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)

LENVIMA 20 mg in combination 
with Pembrolizumab 200 mg

Sunitinib 50 mg

Laboratory Abnormalitya All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

Chemistry
Hypertriglyceridemia 80 15 71 15
Hypercholesterolemia 64 5 43 1
Increased lipase 61 34 59 28
Increased creatinine 61 5 61 2
Increased amylase 59 17 41 9
Increased aspartate aminotransferase (AST) 58 7 57 3
Hyperglycemia 55 7 48 3
Increased alanine aminotransferase (ALT) 52 7 49 4
Hyperkalemia 44 9 28 6
Hypoglycemia 44 2 27 1
Hyponatremia 41 12 28 9
Decreased albumin 34 0.3 22 0
Increased alkaline phosphatase 32 4 32 1
Hypocalcemia 30 2 22 1
Hypophosphatemia 29 7 50 8
Hypomagnesemia 25 2 15 3
Increased creatine phosphokinase 24 6 36 5
Hypermagnesemia 23 2 22 3
Hypercalcemia 21 1 11 1
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Table 6:  Laboratory Abnormalities in ≥20% (All Grades) of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)

LENVIMA 20 mg in combination 
with Pembrolizumab 200 mg

Sunitinib 50 mg

Laboratory Abnormalitya All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

Hematology
Lymphopenia 54 9 66 15
Thrombocytopenia 39 2 73 13
Anemia 38 3 66 8
Leukopenia 34 1 77 8
Neutropenia 31 4 72 16

a With at least 1 grade increase from baseline 
b  Laboratory abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory 

measurement for each parameter. LENVIMA/pembrolizumab (n=343 to 349) and sunitinib (n=329 to 335).

Grade 3 and 4 increased ALT or AST was seen in 9% of patients. Grade ≥2 increased ALT or AST was reported in 64 (18%) patients, of whom 
20 (31%) received ≥40 mg daily oral prednisone equivalent. Recurrence of Grade ≥2 increased ALT or AST was observed in 3 patients on 
rechallenge in patients receiving LENVIMA and 10 patients receiving both LENVIMA and pembrolizumab. 
Previously Treated Renal Cell Carcinoma in Combination with Everolimus (Study 205)
The safety of LENVIMA was evaluated in Study 205, in which patients with unresectable advanced or metastatic renal cell carcinoma (RCC) 
were randomized (1:1:1) to LENVIMA 18 mg orally once daily with everolimus 5 mg orally once daily (n=51), LENVIMA 24 mg orally once daily 
(n=52), or everolimus 10 mg orally once daily (n=50). This data also includes patients on the dose escalation portion of the study who received 
LENVIMA with everolimus (n=11). The median treatment duration was 8.1 months for LENVIMA with everolimus. Among 62 patients who 
received LENVIMA with everolimus, the median age was 61 years, 71% were men, and 98% were White. 
The most common adverse reactions observed in the LENVIMA with everolimus-treated group (≥30%) were, in order of decreasing frequency, 
diarrhea, fatigue, arthralgia/myalgia, decreased appetite, vomiting, nausea, stomatitis/oral inflammation, hypertension, peripheral edema, 
cough, abdominal pain, dyspnea, rash, decreased weight, hemorrhagic events, and proteinuria. The most common serious adverse reactions 
(≥5%) were renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%), diarrhea (5%), vomiting (5%), and dyspnea (5%). 
Adverse reactions led to dose reductions or interruption in 89% of patients receiving LENVIMA with everolimus. The most common 
adverse reactions (≥5%) resulting in dose reductions in the LENVIMA with everolimus-treated group were diarrhea (21%), fatigue (8%), 
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%).
Treatment discontinuation due to an adverse reaction occurred in 29% of patients in the LENVIMA with everolimus-treated group. 
Table 7 presents the adverse reactions in >15% of patients in the LENVIMA with everolimus arm. Study 205 was not designed to demonstrate 
a statistically significant difference in adverse reaction rates for LENVIMA in combination with everolimus, as compared to everolimus for any 
specific adverse reaction listed in Table 7. 

Table 7:  Adverse Reactions Occurring in >15% of Patients in the LENVIMA with Everolimus Arm in Study 205 (RCC)

Adverse Reactions

LENVIMA 18 mg with Everolimus 
5 mg 
N=62

Everolimus 10 mg 
N=50

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Endocrine
Hypothyroidism 24 0 2 0

Gastrointestinal
Diarrhea 81 19 34 2
Vomiting 48 7 12 0
Nausea 45 5 16 0
Stomatitis/Oral inflammationa 44 2 50 4
Abdominal painb 37 3 8 0
Oral painc 23 2 4 0
Dyspepsia/Gastro-esophageal reflux 21 0 12 0
Constipation 16 0 18 0

General
Fatigued 73 18 40 2
Peripheral edema 42 2 20 0
Pyrexia/Increased body temperature 21 2 10 2

Metabolism and Nutrition
Decreased appetite 53 5 18 0
Decreased weight 34 3 8 0

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiae 55 5 32 0
Musculoskeletal chest pain 18 2 4 0

Nervous System
Headache 19 2 10 2

Psychiatric
Insomnia 16 2 2 0

Renal and Urinary
Proteinuria/Urine protein present 31 8 14 2
Renal failure eventf 18 10 12 2

Respiratory, Thoracic and Mediastinal
Cough 37 0 30 0
Dyspnea/Exertional dyspnea 35 5 28 8
Dysphonia 18 0 4 0

Skin and Subcutaneous Tissue
Rashg 35 0 40 0

Vascular
Hypertension/Increased blood pressure 42 13 10 2
Hemorrhagic eventsh 32 6 26 2

a Includes aphthous stomatitis, gingival inflammation, glossitis, and mouth ulceration 
b  Includes abdominal discomfort, gastrointestinal pain, lower abdominal pain, and upper abdominal pain
 c  Includes gingival pain, glossodynia, and oropharyngeal pain
d Includes asthenia, fatigue, lethargy and malaise
e Includes arthralgia, back pain, extremity pain, musculoskeletal pain, and myalgia
 f  Includes blood creatinine increased, blood urea increased, creatinine renal clearance decreased, nephropathy toxic, renal failure, renal failure 

acute, and renal impairment
g Includes erythema, erythematous rash, genital rash, macular rash, maculo-papular rash, papular rash, pruritic rash, pustular rash, and septic rash
h  Includes hemorrhagic diarrhea, epistaxis, gastric hemorrhage, hemarthrosis, hematoma, hematuria, hemoptysis, lip hemorrhage, renal 

hematoma, and scrotal hematocele

In Table 8, Grade 3-4 laboratory abnormalities occurring in ≥3% of patients in the LENVIMA with everolimus arm are presented. 
Table 8:   Grade 3-4 Laboratory Abnormalities Occurring in ≥3% of Patients in the LENVIMA with Everolimus Arma,b in  

Study 205 (RCC)

Laboratory Abnormality
LENVIMA 18 mg with Everolimus 

5 mg
Everolimus 10 mg

Grades 3-4 (%) Grades 3-4 (%)
Chemistry

Hypertriglyceridemia 18 18
Increased lipase 13 12
Hypercholesterolemia 11 0
Hyponatremia 11 6
Hypophosphatemia 11 6
Hyperkalemia 6 2
Hypocalcemia 6 2
Hypokalemia 6 2
Increased aspartate aminotransferase (AST) 3 0
Increased alanine aminotransferase (ALT) 3 2
Increased alkaline phosphatase 3 0
Hyperglycemia 3 16
Increased creatine kinase 3 4

Hematology
Lymphopenia 10 20
Anemia 8 16
Thrombocytopenia 5 0

a With at least 1 grade increase from baseline 
b  Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory 
measurement for each parameter. LENVIMA with Everolimus (n=62), Everolimus (n=50)

Hepatocellular Carcinoma 
The safety of LENVIMA was evaluated in REFLECT, which randomized (1:1) patients with unresectable hepatocellular carcinoma (HCC) to 
LENVIMA (n=476) or sorafenib (n=475). The dose of LENVIMA was 12 mg orally once daily for patients with a baseline body weight of ≥60 kg 
and 8 mg orally once daily for patients with a baseline body weight of <60 kg. The dose of sorafenib was 400 mg orally twice daily. Duration 
of treatment was ≥6 months in 49% and 32% of patients in the LENVIMA and sorafenib groups, respectively. Among the 476 patients who 
received LENVIMA in REFLECT, the median age was 63 years, 85% were men, 28% were White and 70% were Asian.
The most common adverse reactions observed in the LENVIMA-treated patients (≥20%) were, in order of decreasing frequency, hypertension, 
fatigue, diarrhea, decreased appetite, arthralgia/myalgia, decreased weight, abdominal pain, palmar-plantar erythrodysesthesia syndrome, 
proteinuria, dysphonia, hemorrhagic events, hypothyroidism, and nausea. 
The most common serious adverse reactions (≥2%) in LENVIMA-treated patients were hepatic encephalopathy (5%), hepatic failure (3%), 
ascites (3%), and decreased appetite (2%).
Adverse reactions led to dose reduction or interruption in 62% of patients receiving LENVIMA. The most common adverse reactions 
(≥5%) resulting in dose reduction or interruption of LENVIMA were fatigue (9%), decreased appetite (8%), diarrhea (8%), proteinuria (7%), 
hypertension (6%), and palmar-plantar erythrodysesthesia syndrome (5%).
Treatment discontinuation due to adverse reactions occurred in 20% of patients in the LENVIMA-treated group. The most common adverse 
reactions (≥1%) resulting in discontinuation of LENVIMA were fatigue (1%), hepatic encephalopathy (2%), hyperbilirubinemia (1%), and 
hepatic failure (1%).
Table 9 summarizes the adverse reactions that occurred in ≥10% of patients receiving LENVIMA in REFLECT. REFLECT was not designed to 
demonstrate a statistically significant reduction in adverse reaction rates for LENVIMA, as compared to sorafenib, for any specified adverse 
reaction listed in Table 9.

Table 9: Adverse Reactions Occurring in ≥10% of Patients in the LENVIMA Arm in REFLECT (HCC)

Adverse Reaction

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Endocrine
Hypothyroidisma 21 0 3 0

Gastrointestinal
Diarrhea 39 4 46 4
Abdominal painb 30 3 28 4
Nausea 20 1 14 1
Vomiting 16 1 8 1
Constipation 16 1 11 0
Ascitesc 15 4 11 3
Stomatitisd 11 0.4 14 1

General
Fatiguee 44 7 36 6
Pyrexiaf 15 0 14 0.2
Peripheral edema 14 1 7 0.2

Metabolism and Nutrition
Decreased appetite 34 5 27 1
Decreased weight 31 8 22 3

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiag 31 1 20 2

Nervous System
Headache 10 1 8 0

Renal and Urinary
Proteinuriah 26 6 12 2

Respiratory, Thoracic and Mediastinal
Dysphonia 24 0.2 12 0

Skin and Subcutaneous Tissue

Palmar-plantar erythrodysesthesia syndrome 27 3 52 11

Rashi 14 0 24 2
Vascular

Hypertensionj 45 24 31 15
Hemorrhagic eventsk 23 4 15 4

a  Includes hypothyroidism, blood thyroid stimulating hormone increased 
b  Includes abdominal discomfort, abdominal pain, abdominal tenderness, epigastric discomfort, gastrointestinal pain, lower abdominal pain, and upper 

abdominal pain 
c  Includes ascites and malignant ascites
d Includes aphthous ulcer, gingival erosion, gingival ulceration, glossitis, mouth ulceration, oral mucosal blistering, and stomatitis
e  Includes asthenia, fatigue, lethargy and malaise
f  Includes increased body temperature, pyrexia 
g  Includes arthralgia, back pain, extremity pain, musculoskeletal chest pain, musculoskeletal discomfort, musculoskeletal pain, and myalgia
h Includes proteinuria, increased urine protein, protein urine present
 i  Includes erythema, erythematous rash, exfoliative rash, genital rash, macular rash, maculo-papular rash, papular rash, pruritic rash, pustular rash and rash
j Includes increased diastolic blood pressure, increased blood pressure, hypertension and orthostatic hypertension
k  Includes all hemorrhage terms. Hemorrhage terms that occurred in 5 or more subjects in either treatment group include: epistaxis, hematuria, gingival 
bleeding, hemoptysis, esophageal varices hemorrhage, hemorrhoidal hemorrhage, mouth hemorrhage, rectal hemorrhage and upper gastrointestinal 
hemorrhage

In Table 10, Grade 3-4 laboratory abnormalities occurring in ≥2% of patients in the LENVIMA arm in REFLECT (HCC) are presented.
Table 10:  Grade 3-4 Laboratory Abnormalities Occurring in ≥2% of Patients in the LENVIMA Arma,b in REFLECT (HCC)

Laboratory Abnormality Lenvatinib (%) Sorafenib (%)

Chemistry
Increased GGT 17 20
Hyponatremia 15 9
Hyperbilirubinemia 13 10
Increased aspartate aminotransferase (AST) 12 18
Increased alanine aminotransferase (ALT) 8 9
Increased alkaline phosphatase 7 5
Increased lipase 6 17
Hypokalemia 3 4
Hyperkalemia 3 2
Decreased albumin 3 1
Increased creatinine 2 2

Hematology
Thrombocytopenia 10 8
Lymphopenia 8 9
Neutropenia 7 3
Anemia 4 5

a  With at least 1 grade increase from baseline 
b  Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory measurement 

for each parameter. LENVIMA (n=278 to 470) and sorafenib (n=260 to 473)

Endometrial Carcinoma
The safety of LENVIMA in combination with pembrolizumab was investigated in Study 309, a multicenter, open-label, randomized (1:1), active-
controlled trial in patients with advanced endometrial carcinoma previously treated with at least one prior platinum-based chemotherapy 
regimen in any setting, including in the neoadjuvant and adjuvant settings [see Clinical Studies (14.4)]. Patients with endometrial carcinoma 
that are not MSI-H or dMMR received LENVIMA 20 mg orally once daily with pembrolizumab 200 mg intravenously every 3 weeks (n=342); or 
received doxorubicin or paclitaxel (n= 325).
For patients with not MSI-H or dMMR status, the median duration of study treatment was 7.2 months (range 1 day to 26.8 months) and the 
median duration of exposure to LENVIMA was 6.7 months (range: 1 day to 26.8 months).
Fatal adverse reactions among these patients occurred in 4.7% of those treated with LENVIMA and pembrolizumab, including 2 cases of 
pneumonia, and 1 case of the following: acute kidney injury, acute myocardial infarction, colitis, decreased appetite, intestinal perforation, 
lower gastrointestinal hemorrhage, malignant gastrointestinal obstruction, multiple organ dysfunction syndrome, myelodysplastic syndrome, 
pulmonary embolism, and right ventricular dysfunction.
Serious adverse reactions occurred in 50% of these patients receiving LENVIMA and pembrolizumab. Serious adverse reactions with 
frequency ≥3% were hypertension (4.4%), and urinary tract infection (3.2%).
Discontinuation of LENVIMA due to an adverse reaction occurred in 26% of these patients. The most common (≥1 %) adverse reactions 
leading to discontinuation of LENVIMA were hypertension (2%), asthenia (1.8%), diarrhea (1.2%), decreased appetite (1.2%), proteinuria 
(1.2%), and vomiting (1.2%).
Dose reductions of LENVIMA due to adverse reactions occurred in 67% of patients. The most common (≥5%) adverse reactions resulting in 
dose reduction of LENVIMA were hypertension (18%), diarrhea (11%), palmar-plantar erythrodysesthesia syndrome (9%), proteinuria (7%), 
fatigue (7%), decreased appetite (6%), asthenia (5%), and weight decreased (5%).
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Dose interruptions of LENVIMA due to an adverse reaction occurred in 58% of these patients. The most common (≥2%) adverse reactions 
leading to interruption of LENVIMA were hypertension (11%), diarrhea (11%), proteinuria (6%), decreased appetite (5%), vomiting (5%), 
increased alanine aminotransferase (3.5%), fatigue (3.5%), nausea (3.5%), abdominal pain (2.9%), weight decreased (2.6%), urinary tract 
infection (2.6%), increased aspartate aminotransferase (2.3%), asthenia (2.3%), and palmar-plantar erythrodysesthesia (2%).
Tables 11 and 12 summarize adverse reactions and laboratory abnormalities, respectively, in patients receiving LENVIMA in Study 309.

Table 11: Adverse Reactions in ≥20% of Patients Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)

Endometrial Carcinoma (not MSI-H or dMMR)

LENVIMA  
20 mg in combination with 

Pembrolizumab 200 mg N=342

Doxorubicin or  
Paclitaxel N=325

Adverse Reaction All Gradesa (%) Grades 3-4 (%) All Gradesa (%) Grades 3-4 (%)

Endocrine
Hypothyroidismb 67 0.9 0.9 0

Vascular
Hypertensionc 67 39 6 2.5
Hemorrhagic eventsd 25 2.6 15 0.9

General
Fatiguee 58 11 54 6

Gastrointestinal
Diarrheaf 55 8 20 2.8
Nausea 49 2.9 47 1.5
Vomiting 37 2.3 21 2.2
Stomatitisg 35 2.6 26 1.2
Abdominal painh 34 2.6 21 1.2
Constipation 27 0 25 0.6

Musculoskeletal and Connective Tissue
Musculoskeletal disordersi 53 5 27 0.6

Metabolism
Decreased appetitej 44 7 21 0

Investigations
Decreased weight 34 10 6 0.3

Renal and Urinary
Proteinuriak 29 6 3.4 0.3

Infections
Urinary tract infectionl 31 5 13 1.2

Nervous System
Headache 26 0.6 9 0.3

Respiratory, Thoracic and Mediastinal
Dysphonia 22 0 0.6 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesiam 23 2.9 0.9 0
Rashn 20 2.3 4.9 0

a Graded per NCI CTCAE v4.03 
b  Includes hypothyroidism, blood thyroid stimulating hormone increased, thyroiditis, primary hypothyroidism, and secondary hypothyroidism
c  Includes hypertension, blood pressure increased, hypertensive crisis, secondary hypertension, blood pressure abnormal, hypertensive 
encephalopathy, and blood pressure fluctuation

d  Includes epistaxis, vaginal hemorrhage, hematuria, gingival bleeding, metrorrhagia, rectal hemorrhage, contusion, hematochezia, cerebral 
hemorrhage, conjunctival hemorrhage, gastrointestinal hemorrhage, hemoptysis, hemorrhage urinary tract, lower gastrointestinal 
hemorrhage, mouth hemorrhage, petechiae, uterine hemorrhage, anal hemorrhage, blood blister, eye hemorrhage, hematoma, hemorrhage 
intracranial, hemorrhagic stroke, injection site hemorrhage, melena, purpura, stoma site hemorrhage, upper gastrointestinal hemorrhage, 
wound hemorrhage, blood urine present, coital bleeding, ecchymosis, hematemesis, hemorrhage subcutaneous, hepatic hematoma, injection 
site bruising, intestinal hemorrhage, laryngeal hemorrhage, pulmonary hemorrhage, subdural hematoma, umbilical hemorrhage, and vessel 
puncture site bruise

e Includes fatigue, asthenia, malaise, and lethargy
 f  Includes diarrhea and gastroenteritis
g  Includes stomatitis, mucosal inflammation, oropharyngeal pain, aphthous ulcer, mouth ulceration, cheilitis, oral mucosal erythema, and tongue 

ulceration
h  Includes abdominal pain, abdominal pain upper, abdominal pain lower, abdominal discomfort, gastrointestinal pain, abdominal tenderness, and 

epigastric discomfort
i   Includes arthralgia, myalgia, back pain, pain in extremity, bone pain, neck pain, musculoskeletal pain, arthritis, musculoskeletal chest pain, 

musculoskeletal stiffness, non-cardiac chest pain, pain in jaw 
j Includes decreased appetite and early satiety 
k Includes proteinuria, protein urine present, hemoglobinuria 
l  Includes urinary tract infection, cystitis, and pyelonephritis 
m Includes palmar-plantar erythrodysesthesia syndrome, palmar erythema, plantar erythema, and skin reaction 
n  Includes rash, rash maculo-papular, rash pruritic, rash erythematous, rash macular, rash pustular, rash papular, rash vesicular, and application 

site rash

Table 12:  Laboratory Abnormalities Worsened from Baselinea Occurring in ≥20% (All Grades) or ≥3% (Grades 3-4) of Patients 
Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)

Endometrial Carcinoma (not MSI-H or dMMR)

LENVIMA  
20 mg in combination with 

Pembrolizumab 200 mg N=342

Doxorubicin or  
Paclitaxel N=325

Laboratory Testb All Gradesc (%) Grades 3-4 (%) All Gradesc (%) Grades 3-4 (%)

Chemistry
Hypertriglyceridemia 70 6 45 1.7
Hypoalbuminemia 60 2.7 42 1.6
Increased aspartate aminotransferase 58 9 23 1.6
Hyperglycemia 58 8 45 4.4
Hypomagnesemia 53 6 32 3.8
Increased alanine aminotransferase 55 9 21 1.2
Hypercholesteremia 53 3.2 23 0.7
Hyponatremia 46 15 28 7
Increased alkaline phosphatase 43 4.7 18 0.9
Hypocalcemia 40 4.7 21 1.7
Increased lipase 36 14 13 3.9
Increased creatinine 35 4.7 18 1.9
Hypokalemia 34 10 24 5
Hypophosphatemia 26 8 17 3.2
Increased amylase 25 7 8 1
Hyperkalemia 23 2.4 12 1.2
Increased creatine kinase 19 3.7 7 0
Increased bilirubin 18 3.6 6 1.6

Hematology
Lymphopenia 50 16 65 20
Thrombocytopenia 50 8 30 4.7
Anemia 49 8 84 14
Leukopenia 43 3.5 83 43
Neutropenia 31 6 76 58

a With at least 1 grade increase from baseline
b  Laboratory abnormality percentage is based on the number of patients who had both baseline and at least one post-baseline laboratory 
measurement for each parameter: LENVIMA/pembrolizumab (range: 312 to 404 patients) and doxorubicin or paclitaxel (280 to 380).

c Graded per NCI CTCAE v4.03

Postmarketing Experience The following adverse reactions have been identified during post approval use of LENVIMA. 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.
Gastrointestinal: pancreatitis, increased amylase
General: impaired wound healing
Hepatobiliary: cholecystitis
Renal and Urinary: nephrotic syndrome
Vascular: arterial (including aortic) aneurysms, dissections, and rupture

DRUG INTERACTIONS
Drugs That Prolong the QT Interval LENVIMA has been reported to prolong the QT/QTc interval. Avoid coadministration of LENVIMA with 
medicinal products with a known potential to prolong the QT/QTc interval.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary 
Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm when administered to a 
pregnant woman. In animal reproduction studies, oral administration of lenvatinib during organogenesis at doses below the recommended 
human doses resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. There are no available human data informing the 
drug-associated risk. Advise pregnant women of the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2% 
to 4% and 15% to 20%, respectively.
Data
Animal Data 
In an embryofetal development study, daily oral administration of lenvatinib mesylate at doses ≥0.3 mg/kg [approximately 0.14 times the 
recommended clinical dose of 24 mg based on body surface area (BSA)] to pregnant rats during organogenesis resulted in dose-related 
decreases in mean fetal body weight, delayed fetal ossifications, and dose-related increases in fetal external (parietal edema and tail 
abnormalities), visceral, and skeletal anomalies. Greater than 80% postimplantation loss was observed at 1.0 mg/kg/day (approximately  
0.5 times the recommended clinical dose of 24 mg based on BSA).
Daily oral administration of lenvatinib mesylate to pregnant rabbits during organogenesis resulted in fetal external (short tail), visceral 
(retroesophageal subclavian artery), and skeletal anomalies at doses greater than or equal to 0.03 mg/kg (approximately 0.03 times the 
recommended clinical dose of 24 mg based on BSA). At the 0.03 mg/kg dose, increased post-implantation loss, including 1 fetal death, was 
also observed. Lenvatinib was abortifacient in rabbits, resulting in late abortions in approximately one-third of the rabbits treated at a dose 
level of 0.5 mg/kg/day (approximately 0.5 times the recommended clinical dose of 24 mg based on BSA).
Lactation
Risk Summary 
It is not known whether LENVIMA is present in human milk; however, lenvatinib and its metabolites are excreted in rat milk at concentrations 
higher than those in maternal plasma. Because of the potential for serious adverse reactions in breastfed infants, advise women to 
discontinue breastfeeding during treatment with LENVIMA and for at least 1 week after the last dose.
Data
Animal Data 
Following administration of radiolabeled lenvatinib to lactating Sprague Dawley rats, lenvatinib-related radioactivity was approximately  
2 times higher [based on area under the curve (AUC)] in milk compared to maternal plasma.
Females and Males of Reproductive Potential
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating LENVIMA.
Contraception 
Based on its mechanism of action, LENVIMA can cause fetal harm when administered to a pregnant woman. 
Females 
Advise females of reproductive potential to use effective contraception during treatment with LENVIMA and for at least 30 days after the  
last dose.
Infertility 
LENVIMA may impair fertility in males and females of reproductive potential. 

Pediatric Use The safety and effectiveness of LENVIMA in pediatric patients have not been established.
Juvenile Animal Data 
Daily oral administration of lenvatinib mesylate to juvenile rats for 8 weeks starting on postnatal day 21 (approximately equal to a human 
pediatric age of 2 years) resulted in growth retardation (decreased body weight gain, decreased food consumption, and decreases in the width 
and/or length of the femur and tibia) and secondary delays in physical development and reproductive organ immaturity at doses greater than 
or equal to 2 mg/kg (approximately 1.2 to 5 times the human exposure based on AUC at the recommended clinical dose of 24 mg). Decreased 
length of the femur and tibia persisted following 4 weeks of recovery. In general, the toxicologic profile of lenvatinib was similar between 
juvenile and adult rats, though toxicities including broken teeth at all dose levels and mortality at the 10 mg/kg/day dose level (attributed to 
primary duodenal lesions) occurred at earlier treatment time-points in juvenile rats.
Geriatric Use Of the 261 patients with differentiated thyroid cancer (DTC) who received LENVIMA in SELECT, 45% were ≥65 years of age and 
11% were ≥75 years of age. No overall differences in safety or effectiveness were observed between these subjects and younger subjects.
Of the 352 patients with renal cell carcinoma (RCC) who received LENVIMA with pembrolizumab in CLEAR, 45% were ≥65 years of age and 13% 
were ≥75 years of age. No overall differences in safety or effectiveness were observed between these elderly patients and younger patients.
Of the 62 patients with RCC who received LENVIMA with everolimus in Study 205, 36% were ≥65 years of age. Conclusions are limited due to 
the small sample size, but there appeared to be no overall differences in safety or effectiveness between these subjects and younger subjects.
Of the 476 patients with hepatocellular carcinoma (HCC) who received LENVIMA in REFLECT, 44% were ≥65 years of age and 12% were  
≥75 years of age. No overall differences in safety or effectiveness were observed between patients ≥65 and younger subjects. Patients  
≥75 years of age showed reduced tolerability to LENVIMA.
Renal Impairment No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or moderate (CLcr 30-59 mL/min) renal 
impairment. Lenvatinib concentrations may increase in patients with DTC, RCC, and endometrial carcinoma and severe (CLcr 15-29 mL/
min) renal impairment. Reduce the dose for patients with DTC, RCC, and endometrial carcinoma and severe renal impairment. There is no 
recommended dose of LENVIMA for patients with HCC and severe renal impairment. LENVIMA has not been studied in patients with end 
stage renal disease. 
Hepatic Impairment No dose adjustment is recommended for patients with HCC and mild hepatic impairment (Child-Pugh A). There is no 
recommended dose for patients with HCC with moderate or severe hepatic impairment. 
No dose adjustment is recommended for patients with DTC, RCC, and endometrial carcinoma and mild or moderate hepatic impairment (Child-
Pugh A or B). Lenvatinib concentrations may increase in patients with DTC, RCC, and endometrial carcinoma and severe hepatic impairment 
(Child-Pugh C). Reduce the dose for patients with DTC, RCC, and endometrial carcinoma and severe hepatic impairment.

OVERDOSAGE
Due to the high plasma protein binding, lenvatinib is not expected to be dialyzable. Death due to multiorgan dysfunction occurred in a patient 
who received a single dose of LENVIMA 120 mg orally.

LENVIMA® is a registered trademark of Eisai R&D Management Co., Ltd. and is licensed to Eisai Inc.
© 2021 Eisai Inc.  All rights reserved.  Printed in USA/September 2021  LENV-US6520 
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findings revealed that ER expression of 
50% or less resulted in a median PFS of  
16.6 months (95% CI, 10.8-25.1). If ER expres-
sion was between 51% and 80%, median PFS 
was 22.9 months (95% CI, 18.6-27.8), and if 
ER expression was greater than 80%, median 
PFS was 30.3 months (95% CI, 27.8-33.5). 

“The Allred score, combining hormone- 
receptor expression and intensity of staining, 
confirms the predictive effect of higher score on 
PFS in patients treated with AI and palbociclib,” 
de La Motte Rouge said. 

PR positivity between 51% to 80% (n = 185) 
had an HR of 1.93 (95% CI, 1.42-2.49). Investiga-
tors reported that PR expression of 50% or less 
resulted in an HR of 2.48 (95% CI, 1.94-3.07). 
A HER2 IHC score of 0 had a HR of 1.40 (95% 
CI, 1.15-1.65).1

Investigators found that age, absence of viscer-
al metastases or bone-only disease, percentage 
of PR expression, and HER2 1+/2+ status are 
independent factors that reduce the risk of pro-
gression and/or death among patients receiving 
frontline palbociclib and an AI.1

“A PR positivity of more than 80% identi-
fies a group of patients achieving the longest 
median PFS of 42.6 months,” de La Motte 
Rouge said. “Further, ER less than 50% sug-
gests that CDK4/6i plus AI remains a good 
treatment strategy in this population.” 

Patients in the HER2-low cohort group had a 
better PFS with AI and palbociclib vs the HER2-
null group.1 Looking ahead to future research, 
de La Motte Rouge identified a need to investi-
gate whether ER and PR status correlates with 
increased ctDNA ESR1 detection. TT
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Trastuzumab Deruxtecan 
Induces Responses in 
Patients With HER2+ Breast 
Cancer and Brain Metastases
B y  L i s a  A s t o r

FAM-TRASTUZUMAB DERUXTEC-
AN-NXKI (ENHERTU) demonstrated 
significant responses and prolonged 

disease control among patients with 
HER2-positive breast cancers and brain 
metastases, according to primary results of 
the phase 2 TUXEDO-1 trial (NCT04752059).1 

In the intention-to-treat (ITT) population 
(n = 15), the objective response rate (ORR) 
per Response Assessment in Neuro-Oncol-
ogy Brain Metastases (RANO-BM) criteria 
was 73.3% (95% CI, 48.1%-89.1%). In the 
per protocol (PP) population (n = 14), the 
ORR was 78.6%. 

“TUXEDO-1 therefore adds to the growing 
body of evidence that systemic treatment is 
feasible in patients with active brain metas-
tasis, and more generally supports further 
investigation of [antibody-drug conjugates] 
in the context of secondary CNS malignan-
cies,” said Rupert Bartsch, MD, an associate 
professor of medicine at the Medical Univer-
sity of Vienna in Austria, in a presentation 
during the 2022 European Society for Medi-
cal Oncology Breast Cancer Congress. 

Investigators continue to explore possi-
ble systemic treatment options that could 
improve disease control for patients with 

brain metastases derived from breast cancer. 
In a cohort of the phase 2 DEBBRAH trial 

(NCT04420598) of patients with HER2-pos-
itive advanced breast cancer and brain 
metastases that were progressing follow-
ing surgery, stereotactic surgery, and/or 
whole brain radiotherapy, 4 of 9 patients 
(44.4%) responded to treatment with trastu-
zumab deruxtecan.2

TUXEDO-1 is an ongoing open-label, study of 
trastuzumab deruxtecan in adult patients with 
HER2-positive breast cancer with newly diag-
nosed or progressing brain metastases after 
prior local therapy. The Simon 2-stage design 
for the trial assumed at least 7 responses  
among 15 patients.

Patient eligibility required radiologically 
documented metastatic disease, no leptome-
ningeal disease, no indication for immediate 
local treatment, and an ECOG performance 
status below 2. Prior exposure to trastuzumab  
(Herceptin) and pertuzumab (Perjeta) 
was expected, and prior exposure to ado- 
trastuzumab emtansine (Kadcyla) was 
allowed. Additionally, patients were required 
to have a life expectancy of at least 3 months 
and a left ventricular ejection fraction of 
at least 50%. 

 CONT IN U ED FROM  PAGE 29
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All patients received 5.4 mg/kg of intrave-
nous trastuzumab deruxtecan every 3 weeks 
until disease progression, unacceptable tox-
icity, or patient withdrawal.

The primary end point was ORR for central 
nervous system (CNS) response per RANO-
BM criteria. Secondary end points included 
clinical benefit rate, extracranial response 
rate, progression-free survival, overall sur-
vival, safety, and quality of life. 

One patient was excluded from the PP popula-
tion due to the absence of brain metastases; this 
patient had dural metastasis. As of the study 
cutoff, 9 patients had discontinued treatment, 
3 due to progression and 6 due to other reasons. 

All but 1 patient was female and the median 
age at baseline was 69 years (range, 30-76). 
Sixty percent of patients had an ECOG perfor-
mance status of 0 and no neurologic symptoms 
at baseline. Eighty percent of patients had 
luminal B disease and visceral metastases. 
The median brain metastases–free survival 
from diagnosis to the time of metastatic dis-
ease was 17 months (range, 0-48). 

Prior HER2-targeted therapy included 
trastuzumab and pertuzumab in all patients,  
trastuzumab emtansine in 60%, lapatinib 

(Tykerb) in 26.7%, and other treatment in 
6.7%. Brain metastases were untreated in 40% 
of patients and progressive after prior local 
therapy in 60%. The median number of prior 
lines of therapy for metastatic disease was 
2 (range, 1-5). 

The clinical benefit rate was 86.7% in the 
ITT group and 92.9% in the PP group. “Nearly 
all the patients benefited, to a degree, from 
systemic therapy,” Bartsch said.

At a median follow-up of 11 months (range, 
3-17), the median progression-free survival 
was 14 months (95% CI, 11.0-not reached) and 
the median overall survival was not reached. 

Thirteen patients had extracranial metas-
tases at baseline; the extracranial response 
rate among these patients was 27.8%. The 
response rate among patients with measur-
able extracranial disease (n = 8) was 62.5%.

All patients experienced at least 1 adverse 
event (AE). Hematologic AEs consisted of 
anemia (53.3%) and neutropenia (46.6%). 
Common nonhematologic AEs included 
fatigue (80%), nausea (46.7%), constipation 
(40%), hypokalemia (40%), diarrhea (40%), 
and dyspnea (33.4%). Bartsch said no new 
safety signals were observed. 

One case of grade 3 ejection fraction 
decrease was reported and one case of grade 
2 interstitial lung disease. Investigators 
observed 6 serious AEs in 4 patients, includ-
ing 1 patient with grade 5 urosepsis. 

Quality-of-life metrics, including global 
health status, physical functioning, emotion-
al functioning, and cognitive functioning 
were maintained over the treatment period 
following initial dips in the first weeks of 
treatment. “Importantly in a trial conducted 
in patients with active brain metastasis, 
cognitive function was maintained over the 
entire treatment period,” Bartsch stated. TT
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shown durable response in patients with BCG-un-
responsive NMIBC. It is also well tolerated and has 
a simple and non-intense administration schedule,” 
said lead study author Anirban P. Mitra, MD, PhD, 
a fellow in Urologic Oncology in the Department 
of Urology at The University of Texas MD Ander-
son Cancer Center.

Combination Explored
This analysis investigated PD-1 and PD-L1 expres-

sion in transurethral resection (TUR) specimens 
from patients with BCG-unresponsive NMIBC who 
were enrolled in the phase 3 trial and treated with 
nadofaragene firadenovec. Investigators analyzed 
the potential benefits of combining IFNA2 replace-
ment and PD-1 inhibition in this patient population.

A total of 157 patients with BCG-unresponsive 
NMIBC were treated with nadofaragene fira-
denovec once every 3 months for a maximum 
of 4 doses. TUR of each tumor was conducted 
at enrollment, and a biopsy was conducted 
at 12 months or study withdrawal. Of these 
patients, 54% (n = 85) had TUR specimens avail-
able for analysis.

Patient response was assessed at 12 months or 
disease recurrence, whichever happened earlier. 

Tumors were assayed for PD-1 and PD-L1 expres-
sion status using routine immunohistochemical 
protocols. Blinded PD-1 (positive, > 0% cells) and 
PD-L1 (positive, ≥ 1% cells) quantification was per-
formed for infiltrating lymphocyte and urothelial 
compartments in the primary tumors.

Investigators reported that this post-treatment 
biopsy analysis revealed a higher proportion of 
PD-1 and PD-L1 overexpression in the tumor- 
infiltrating lymphocytes of patients who did not 
respond to nadofaragene firadenovec compared 
with responders, although these results were not 
seen at baseline. 

  CONTINUED FROM  COVER

ADC/ICI Combo Effective in 
BCG-Unresponsive NMIBC
B y  A s h l i n g  W a h n e r

Anirban P. Mitra, MD, PhD
Fellow 
Department of Urology
The University of Texas MD Anderson 
  Cancer Center
Houston, TX

“Nadofaragene firadenovec 
has shown durable 
response in patients with 
BCG-unresponsive NMIBC. 
It is also well tolerated and 
has a simple and non-
intense administration 
schedule.”

— A N I R B A N  P.  M I T R A ,  M D ,  P H D

2022 AMERICAN UROLOGICAL ASSOCIATION ANNUAL MEETING
 MAY 13-16,  2022
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Orthotopic MB49 Tumors
Additionally, in vivo models of orthotopic MB49 
tumors were generated in C57BI/6 mice. These 
tumors were treated intravesically with adeno-
viral-interferon vs control to assess PD-1 status 
in both populations. Analysis of these models 
was followed by a marker co-expression assess-
ment on the orthotopic bladder tumors, which 
showed higher levels of PD-1 overexpression 
on T lymphocytes in control mice compared 
with mice that responded to treatment. These 
in vivo models replicated the post-treatment 
biopsy findings.

Treatment response was based on urothe-
lial PD-1 and PD-L1 status, assessed on 
study-entry and study-exit specimens 
(P = .26). A total of 52% of responders and 
57% of nonresponders displayed study-en-
try lymphocyte PD-1 positivity (P = .72). A 
total of 77% of responders and 92% of non-
responders displayed study-entry PD-L1 
positivity (P = .15). Additionally, 26% of 
responders and 62% of nonresponders dis-
played study-exit PD-1 positivity (P = .002). 
Study-exit PD-L1 positivity was seen in 
50% of responders vs 78% of nonresponders  
(P = .024). This relative PD-1/PD-L1 overex-
pression in nonresponders was seen as early 
as 3 months after therapy for PD-1 (P = .040) 
and PD-L1 (P = .029).

Hypothesis Generating
“These findings are hypothesis generat-

ing and suggest a possible therapeutically 
synergistic role for immune checkpoint 
blockade in [patients with] BCG-unrespon-
sive NMIBC who may have partial or short-
term response to nadofaragene treatment,” 
Mitra concluded. TT

R E F E R E N C E

1. Mitra AP, Mokkapati S, Miest TS, et al. Evaluating intravesical nad-

ofaragene firadenovec and immune checkpoint blockade combination 

therapy in BCG-unresponsive non-muscle-invasive bladder cancer: 

evidence from a phase 3 trial. Presented at: 2022 American Urologi-

cal Association Annual Meeting; May 13-16, 2022; New Orleans, LA. 

Accessed June 15, 2022. Abstract MP54-05. https://bit.ly/3MQcC8h

40 Targeted Therapies in Oncology | Vol. 11 No. 10 

Neoadjuvant Tislelizumab/
Nab-Paclitaxel Shows 
Interim Benefit in MIBC
B y  D y l a n n  C o h n - E m e r y

TISLELIZUMAB PLUS NAB-PACLI-
TAXEL (Abraxane) as neoadjuvant 
treatment demonstrated benefit with 

a high rate of pathologic complete response 
(pCR) in patients with muscle-invasive blad-
der cancer (MIBC), according to preliminary 
data presented at the 2022 American Urolog-
ical Association Annual Meeting.1

Investigators of the single-arm, open-label 
phase 2 TRUCE-01 trial (NCT04730219) did 
not observe an increase in adverse events 
(AEs) or a correlation with PD-L1 expression 
with the efficacy of the neoadjuvant therapy. 
However, high tumor mutational burden 
(TMB) did show a correlation to response 
with the combination.

Neoadjuvant treatment with immune 
checkpoint inhibitors showed comparable 
efficacy and fewer AEs than chemotherapy 
in the PURE-01 trial (NCT02736266) of pem-
brolizumab (Keytruda) and the ABACUS trial 
(NCT02662309) of atezolizumab (Tecentriq) 
in MIBC. However, at this point, the efficacy  
of combination chemotherapy and PD-1/

PD-L1 inhibition has not been determined. 
The TRUCE-01 study in patients with MIBC 
is evaluating the PD-1 inhibitor tislelizumab 
combined with second-line chemotherapy in 
the neoadjuvant setting.

Historically, a trimodal approach to treat-
ment involved a complete transurethral 
resection of bladder tumor (cTURBT) with 
concurrent chemotherapy and radiotherapy. 
Chemotherapy is usually cisplatin based, but 
many patients cannot tolerate the chemo-
therapy and radiation therapy, representing 
an unmet clinical need.

In the ongoing TRUCE-01 trial, patients 
with stage T2-4aN0-1M0 disease were 
given 200 mg of tislelizumab on day 1 and  
200 mg of nab-paclitaxel on day 2 every  
3 weeks for 3 cycles, followed by cTURBT or 
radical cystectomy. The Dako 22C3 pharmDx 
assay was used to conduct biomarker analy- 
sis on PD-L1 expression using combined pos-
itive score. TMB was also evaluated for the 
analysis. The primary end point was pCR, 
defined as the absence of a viable tumor 

For more interviews, regulatory 
news, including N-803 plus  

Bacillus Calmette-Guérin, and  
videos about the QUILT 3032 study  

concerning non-muscle invasive  
bladder cancer, visit: 

TARGETEDONC.COM/LINK/1836
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(pT0N0M0). Secondary end points were 
objective response rate, event-free survival, 
and overall survival.

Thirty patients completed this regimen of 
neoadjuvant tislelizumab plus nab-paclitaxel 
and underwent radical cystectomy (n = 9) 
or cTURBT (n = 21) between July 2020 and 
July 2021. A total of 16 patients achieved 
pCR (53.3%; 95% CI, 36.7%-73.3%). Down-
staging to less than pT2 disease occurred in  
21 patients (70%; 95% CI, 53.3%-86.7%), which 
was a secondary end point in this trial.

Patients who responded to therapy had 
a higher TMB level than those who did not 
respond (P = .067). No significant correlation 
was observed between PD-L1 expression 
and the efficacy of the tislelizumab/nab- 
paclitaxel combination. Eight patients with 
PD-L1–positive expression achieved pT0 
vs 8 patients with PD-L1–negative expres-
sion (P = .484).

In terms of AEs, 1 patient experienced 
grade 3 rash, and 1 patient had grade 4 
acute renal failure. After corticosteroid 
treatment, both patients recovered. The most 
common grade 1 or 2 AEs were alopecia (96% 
of patients), fatigue (63%), hyperglycemia 
(33%), rash (27%), fever (17%), and creatinine 
level increase (13%).

TRUCE-01 is currently enrolling adult 
patients with histopathologically confirmed 
urothelial carcinoma who are planning to 
receive a cTURBT or radical cystectomy. 
Patients must have an ECOG performance 
status of 0 to 2 and an expected survival 
of more than 12 weeks. Patients who have 
previously received a PD-1, PD-L1, or CTLA-
4 antibody or other immunotherapies are 
excluded from this trial, as are patients with 
active, known, or suspected autoimmune 
diseases or primary immunodeficiency. The 
trial is located at the Second Hospital of Tian-
jin Medical University in China.

TRUCE-02 (NCT04730232) is a phase 2 
study for patients with non-muscle inva-
sive bladder cancer (NMIBC) who have an 
incomplete resectable tumor by TURBT. 
Eligible patients received 200 mg of tis-
lelizumab plus 200 mg of paclitaxel every  
3 weeks for 3 or 4 cycles followed assess-
ment, which includes pathology, urine 
cytology, and image scans. Biomarker 
analysis was conducted and included PD-L1 
expression using the combined positive 
score (CPS) and whole transcriptome RNA 
sequencing of the tumor.2

Fifty-four patients enrolled with  
42 patients completing 3 or 4 cycles. Inves-
tigators reported an objective response rate 

of 60% (95% CI, 45.2%-74.8%) and 23 patients 
(56%) had a complete response (95% CI, 
43.6%-74.4%). Thirty-three patients remain 
cystectomy-free (78.6%, 95% CI, 66.2%-91.%). 

Turning to diagnostic efficiency, urine 
cytology had an efficiency of 68.42%, urine 
fluorescence in situ hybridization had 
an efficiency of 45.71% before pathologic 
assessment. Regarding PD-L1 expression, 
investigators said 47.3% of response patients 
showed positive and half of unresponsive 
patients showed positive.

Investigators noted that tislelizumab with 
nab-paclitaxel had an adequate benefit in 
patients with NMIBC and that PD-L1 expres-
sion has no obvious correlation with the effi-
ciency of this treatment plan. Further, HRR 
mutation may predict a positive prognosis 
and mutations in NMIBC, which might pre-
dict the prognosis of this treatment plan. TT

R E F E R E N C E S

1. Hu H, Niu Y, Wang H, et al. Update of TRUCE-01: neoadjuvant tisleli-

zumab combined with nab-paclitaxel for muscle-invasive urothelial bladder 

carcinoma. Presented at: 2022 American Urological Association Annual 
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 TARGETED ONCOLOGY TM VIDEO

Hypofractionated 
Radiotherapy Plus ICI for 
Bladder Cancer Limited by 
Toxicity
Sophia Kamran, MD, a radiation oncologist 
at Massachusetts General Hospital and 
assistant professor of radiation oncology 
at Harvard Medical School, discusses 
potential toxicities limiting the addition 
of immunotherapy to trimodal therapy for 
patients with urothelial cancer.
View more at targetedonc.com/
link/1817
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Infigratinib Demonstrates Activity  
and Tolerability of FGFR Inhibition  
in Urothelial Carcinoma
B y  T o n y  B e r b e r a b e ,  M P H
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INTERIM RESULTS FROM a biomarker- 
informed neoadjuvant study of infigratinib 
(Truseltiq), an oral inhibitor of FGFR1-3, 

demonstrated substantial activity and toler-
ability in patients with localized upper tract 
urothelial carcinoma (UTUC), according to 
findings from a phase 1b trial (NCT04228042).

A total of 12 patients with FGFR3 muta-
tions were enrolled, with 11 patients deemed 
evaluable, according to investigators. Nine 
patients completed therapy, and 2 continued 
on treatment as of the data cutoff. One patient 
did not meet the screening criteria.

Of the 9 who completed therapy, 2 had toxici-
ties preventing the full duration of treatment. 
Four of the 9 patients (44%) who completed 
therapy showed tumor reduction that ranged 
from 25% to 83%. From a clinical perspective,  
2 patients who were scheduled to undergo 
nephroureterectomy were able to be treated 
through endoscopic management.

Surena F. Matin, MD, the Monteleone Fam-
ily Foundation Distinguished Professor with 
tenure in the Department of Urology at The 
University of Texas MD Anderson Cancer 
Center in Houston, presented findings during 
the 2022 American Urological Association 
Annual Meeting.1 Investigators reported that 
all responders had FGFR3 mutations and 
that most nonresponders had a prior history 

of bladder cancer, with 1 patient having a 
FGFR3-TACC3 fusion. Four patients who were 
biomarker negative did not have a response.

Patients with low-grade or localized cis-
platin-ineligible high-grade UTUC who were 
candidates for either ureteroscopic manage-
ment or nephrectomy/ureterectomy were 
enrolled from May 2021 to February 2022.

Eligibility requirements included having 
a glomerular filtration rate of 30 or greater, 
sufficient biopsy tissue that could be used 
for mutational analysis, and a tumor map for 
residual tumors after biopsy and ablation. 

Patients were ineligible if they had a 
primary malignancy within 3 years, uncon-
trolled bladder cancer, or impaired gastroin-
testinal function that affects the absorption 
of oral infigratinib.

Patients received 2 cycles of 125 mg oral infig-
ratinib for 21 days of a 28-day cycle. After complet-
ing the second cycle, patients underwent tumor 
mapping based on ureteroscopic or nephrecto-
my/ureterectomy. The primary end point was 
tolerability, and the secondary end points were 
objective response based on tumor mapping, 
circulating cell-free DNA analysis, expression 
of markers, and FGFR3 alteration type. Targeted 
sequencing was conducted using a NovaSeq 
6000 solid tumor panel accounting for 610  
somatic alterations including 33 fusions.

Previously, infigratinib had demonstrated 
activity in patients with metastatic urothelial 
cancer (response rate, 25.4%), specifically 
in patients with metastatic UTUC (response 
rate, 50%).2 A phase 2 expansion study 
(NCT02150967) that evaluates additional 
cycles of the agent is underway. TT
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coverage including results from trials  

presented during the 2022 ASCO 
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PARP and AR Inhibitor Regimen  
Improve Efficacy in mCRPC
B y  L i s a  A s t o r
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NIRAPARIB (ZEJULA) IN combina-
tion with abiraterone acetate (Zytiga) 
and prednisone showed signs of 

promising efficacy and a manageable safety 
profile among patients with metastatic cas-
tration-resistant prostate cancer (mCRPC) 
and homologous recombination repair (HRR) 
gene alterations who had progressed on prior 
treatment with an androgen receptor (AR)–
targeted therapy, according to findings from 
the phase 2 QUEST trial (NCT03431350).1

In results presented in a poster at the Amer-
ican Urological Association 2022 Annual 
Meeting, the triplet regimen resulted in a 
composite response in more than half of all 
patients (56.5%; 90% CI, 37.5%-74.2%). This 
response which combines several measur-
able outcomes into a single result. 

The study authors, led by Kim N. Chi, MD, 
a senior research scientist at Vancouver 
Prostate Centre, a medical oncologist at BC 
Cancer in Vancouver, and a professor in the 
Department of Medicine at the University of 
British Columbia, explained in their study 
that they expected that targeting both 
the PARP and AR oncogenic pathway may 
enhance efficacy in mCRPC, and the QUEST 
trial is part of a larger program to investi-
gate the combination.

The QUEST trial began in March 2018 and 
enrolled adult patients with mCRPC and HRR 
gene alterations who received 1 line of thera-
py with a next-generation AR-targeted agent 
and an ECOG performance status of 0 or  
1 (FIGURE1). Patients were divided between 
3 cohorts based on their HRR gene alter-
ations: biallelic BRCA1/2 alterations (n = 8), 
monoallelic BRCA1/2 alterations (n = 9), 
and other monoallelic alterations (n = 6). 
All participants received all-oral 200 mg 

niraparib plus 1000 mg abiraterone acetate 
and 10 mg prednisone daily.

Composite response rate (CRR) and the 
severity of adverse events (AEs) were the pri-
mary end points of the trial, and secondary 
end points included objective response rate 
(ORR), circulating tumor cell (CTC) response 
rate, and radiographic progression-free sur-
vival (rPFS). CRR was defined as the quan-
tity of patients with an objective response, 

F I G U R E .  Q U E S T  ( N C T 0 3 4 3 1 3 5 0 )  S T U DY  D E S I G N 1

Biallelic BRCA1/2 (n = 8)

Niraparib (200 mg)  
+ AAP (1000 mg)  

+ 10 mg prednisone 
daily

AAP, abiraterone acetate + prednisone.

Monoallelic other (n = 6)

Monoallelic BRCA1/2 (n = 9)
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ADD TO THE MOMENTUM
WITH DARZALEX® + Rd IN FRONTLINE 

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

Reach for a treatment that significantly extended
progression-free survival vs Rd alone in a clinical trial1-3

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

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®: 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®. Consider administering

Powerful efficacy to start the treatment journey1,4

After a median ~30 months* of follow-up, mPFS was not 
reached with DARZALEX® + Rd vs 31.9 months with Rd alone.1,4

•   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)

CI=confidence interval; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone 
(d); HR=hazard ratio; IRR=injection-related reaction; mPFS=median progression-free 
survival; PFS=progression-free survival; Rd=lenalidomide (R) + dexamethasone (d); 
TEAE=treatment-emergent adverse event.
*Range: 0.0-41.4 months.4

† Kaplan-Meier estimate.
‡Range: 0.03-69.52 months.3

§ 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.

ll  3 to 5 minutes refers to the time it takes to administer DARZALEX FASPRO® and does 
not account for all aspects of treatment. For intravenous daratumumab, median 
durations of 16 mg/kg infusions for the first, second, and subsequent infusions were 
approximately 7, 4, and 3 hours, respectively.1,5 

With an ~3 to 5 minute subcutaneous injection,
DARZALEX FASPRO® can be administered substantially faster
than intravenous daratumumab1,5 II

Efficacy results in long-term follow-up2,3

At median ~5 years (56 months)‡ of follow-up, mPFS was 
not reached with DRd vs 34.4 months with Rd alone.2

•  53% of patients had not progressed after ~5 years of 
treatment with DRd vs 29% with Rd alone (DRd: 95% CI, 47–58; 
Rd: 95% CI, 23–35)†

   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.

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 PFS.1

Safety results in long-term follow-up
(median treatment duration of 47.5 months)2

At median ~5 years of follow-up2,3:

•   Most frequent TEAEs§ ≥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 (19% vs 11%), 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 included in the current
Prescribing Information.

44%

Demonstrated safety profile
(median treatment duration of 25.3 months)1

• The most common adverse reactions (≥20%) were upper 
respiratory infection, neutropenia, IRRs, thrombocytopenia, 
diarrhea, constipation, anemia, peripheral sensory 
neuropathy, fatigue, peripheral edema, nausea, cough, 
pyrexia, dyspnea, and asthenia

•  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%

See the latest data rolling out.
Visit FrontlineMomentum.com



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© Janssen Biotech, Inc. 2022
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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



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, none of the 111 evaluable monotherapy patients, and 2 of the 1,383 evaluable 
combination therapy patients, tested positive for anti-daratumumab antibodies. One patient administered 
DARZALEX as combination therapy, developed transient neutralizing antibodies against daratumumab. 
However, this assay has limitations in detecting anti-daratumumab antibodies in the presence of high 
concentrations of daratumumab; therefore, the incidence of antibody development might not have been 
reliably determined.
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
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).
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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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, none of the 111 evaluable monotherapy patients, and 2 of the 1,383 evaluable 
combination therapy patients, tested positive for anti-daratumumab antibodies. One patient administered 
DARZALEX as combination therapy, developed transient neutralizing antibodies against daratumumab. 
However, this assay has limitations in detecting anti-daratumumab antibodies in the presence of high 
concentrations of daratumumab; therefore, the incidence of antibody development might not have been 
reliably determined.
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
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).
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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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
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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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overall CTC response, and/or prostate-spe-
cific antigen (PSA) decline of at least 50% 
(PSA50). CTC response was  defined as CTC0 
response at 8 weeks or CTC conversion.

A total of 24 patients were included in the 
safety population with a median age of 73 
years (range, 58-88). Most patients were White 
(87.5%) and the remainder were Black or Afri-
can American (12.5%).  Patients had an ECOG 
performance status of 0 (58.3%) or 1 (41.7%). 
Disease was observed in the bone in 91.7% of 
patients or was bone only in 54.2%, visceral dis-
ease was reported in 4.2%, lymph node disease 
in 37.5%, or in other sites in 8.3%. Additionally, 
42% had soft tissue or nodal metastases.

Seventeen patients had BRCA1/2 alter-
ations, 2 had ATM, 2 had CHEK2, 1 had 
PALB2, and 1 had FANCA alterations.

In terms of prior treatments, 7 patients (29.2%) 
had received prior taxanes, and all patients had 
received prior AR-targeted therapy, prostate 
cancer–related radiotherapy, and surgery.

At a median follow-up of 18 months, 8 
patients were still receiving treatment and the 
median duration of treatment with the triplet 
regimen was 10.3 months (range, 0.7-22.0).

The intention-to-treat efficacy population 

included 23 patients since 1 patient was 
HRR negative. Among these patients, the 
ORR was 21.7% (90% CI, 12.0%-45.1%), the 
overall CTC response rate was 26.1% (90% CI, 
12.0%-45.1%), and the PSA50 response rate 
was 30.4% (90% CI, 15.2%-49.6%).

The median duration of response was  
4.7 months (range, 3.7-8.2). The median rPFS 
was 11.0 months (90% CI, 9.7-not estimable). 
At 3 months, the rPFS rate was 85.1% (95% CI, 
70.8%-100.0%), 74.1% (95% CI, 56.8%-96.7%) at 6 
months, 74.1% (95% CI, 56.8%-96.7%) at 9 months, 
and 46.7% (95% CI, 25.3%-86.1%) at 12 months.

Among 10 patients with measurable disease, 
50% had a partial response as their best overall 
response, 20% had stable disease, and 30% had 
progressive disease. Six of  10 patients had a 
reduction in target lesions of at least 30%.

At 8 weeks, CTC0 response was achieved in 
17.4% (90% CI, 6.2%-35.5%) and the CTC con-
version rate was 21.7% (90% CI, 9.0%-40.4%).

The most common treatment-emergent AEs 
(TEAEs) observed with the combination of 
niraparib, abiraterone acetate, and prednisone 
were anemia, fatigue, constipation, thrombo-
cytopenia, nausea, vomiting, and decreased 
appetite. Frequent grade 3 or higher TEAEs 
included anemia (41.7%), thrombocytopenia 

(20.8%), fatigue (16.7%), and neutropenia 
(12.5%). Serious drug-related events were 
reported in 3 patients due to lower gastroin-
testinal hemorrhage, asthenia and noncardiac 
chest pain, and anemia in 1 patient each. No 
deaths were observed in the study due to AEs.

Dose interruption/reduction was required 
in 58.3% of patients, most commonly because 
of anemia, thrombocytopenia, and neutrope-
nia. Treatment discontinuation due to TEAEs 
was reported in 8.3% of patients.

“These findings are consistent with those of 
the GALAHAD [NCT02854436] and BEDIV-
ERE [NCT02924766] studies and the recently 
reported outcomes in the phase 3 MAGNI-
TUDE study [NCT03748641], supporting the 
continued development of the combination 
of polyadenosine diphosphate–ribose poly-
merase (PARP) and AR inhibitors in patients 
with mCRPC and HRR gene alterations,” Chi 
et al wrote in their poster. TT
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C O N F E R E N C E  C O V E R A G E2022 AUA ANNUAL MEETING

 July 2022 | Targeted Therapies in Oncology 51

M
ETA

S
TA

TIC
 C

A
S

TR
A

TIO
N

-R
ESIS

TA
N

T P
R

O
S

TA
TE C

A
N

C
ER

The Go-to Resource for CME/CE
A leader in the industry, PER® has put all its efforts into 

ensuring you have access to the information that is most
important to you via digital platforms that allow you to 
gain knowledge and insight when convenient for you.

Up-to-date, evidence-based 
information you can put into 
clinical practice immediately

Unrivaled interaction 
with renowned 

experts in their fi elds

On-demand programming 
for access whenever and 

wherever you need it

Visit                              to create an account and browse upcoming programs.

 CONT IN U ED FROM  PAGE 43



C O N F E R E N C E  C O V E R A G E 2022 AACR LIVER CANCER

overall survival (OS) compared with sorafenib 
(Nexavar) monotherapy. However, in patients for 
whom combination therapy is contraindicated, 
sorafenib or lenvatinib (Lenvima) are considered 
as first-line therapies, said Josep M. Llovet, MD, 
PhD, during the American Association for Cancer 
Research Special Conference: Advances in the 
Pathogenesis and Molecular Therapies of Liver 
Cancer in Boston, Massachusetts.1 

The superiority of the combination regimens 
was demonstrated in results from the IMbrave150 
(NCT03434379)2 and HIMALAYA (NCT03298451)3 
trials, respectively. “Sorafenib became the 
gold standard of care based on the phase 3 
[NCT00105443; SHARP]4 trial findings,” said 
Llovet, a full professor of medicine and director of 
the Liver Cancer Program at the Icahn School of 
Medicine at Mount Sinai, New York, New York.

After progression to first line, sorafenib and 
lenvatinib are recommended, with regorafenib 
(Stivarga), cabozantinib (Cabometyx), and ramu-
cirumab (Cyramza) gaining second-line indications. 
Pembrolizumab (Keytruda) and the combination of 
nivolumab (Opdivo) plus ipilimumab (Yervoy) gained 
FDA approval based on phase 2 data.

First-line Therapies 
In IMbrave150,2 which evaluated the combination 
of atezolizumab and bevacizumab, median OS was 
19.2 months and median progression-free survival 
(PFS) was 6.8 months. Investigators reported 36% 

grade 3/4 treatment-related adverse events (TRAEs) 
with the most common being hypertension (10%), 
increased aspartate aminotransferase (AST; 4%), 
and proteinuria (3%). In addition, 2% of TRAEs led 
to death and AEs leading to drug withdrawal were 
16% for any drug and 7% for both drugs (TABLE5).

The SHARP trial4 randomly assigned  
602 patients with advanced HCC who had not been 
previously treated with systemic therapy to receive 
sorafenib or placebo. Median OS was 10.7 months 
in the treatment arm and 7.9 months in the control 
arm (HR, 0.69; 95% CI, 0.55-0.87; P < .001). Inves-
tigators noted no significant difference between 
the 2 groups in median time to symptomatic pro-
gression (4.1 months vs 4.9 months, respectively; 
P = .77). Also, 45% of patients reported grade 3/4 
TRAEs with the most common being diarrhea (8%), 
hand-foot syndrome (HFS; 8%), and fatigue (4%).

The global, open-label, randomized phase 3 
REFLECT study (NCT01761266) demonstrated the 
efficacy of lenvatinib.6 Llovet noted that REFLECT 
excluded patients with extrahepatic main portal 
vein invasion or who had greater than 50% liver 
involvement. Median OS was 13.6 months and 
median PFS was 7.4 months. Also, 57% of patients 
experienced grade 3/4 TRAEs with the most com-
mon being hypertension (23%) and weight loss 
(8%). Furthermore, 2% of TRAEs resulted in death 
and 9% of AEs led to drug withdrawal.

Second-line Therapies
Regorafenib was evaluated in patients with HCC 
who progressed on sorafenib treatment in the 
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RESORCE trial (NCT01774344).7 A total  
of 843 patients were screened, of whom  
573 were enrolled and randomized  
(379 received regorafenib and 194 received pla-
cebo) and 567 initiated treatment (374 received 
regorafenib and 193 received placebo). Inves-
tigators reported that the median OS was  
10.6 months and median PFS was 3.1 months. 
The objective response rate was 11% in the 
treatment arm and 7% in the control arm. Half 
of the patients experienced grade 3/4 TRAEs 
with the most common being hypertension 
(13%), HFS (13%), and fatigue (9%). Also, 2% 
of patients who experienced TRAEs died and 
10% of AEs led to drug withdrawal. 

In the CELESTIAL trial (NCT01908426),8 

707 patients were randomly assigned to 
receive 60 mg of cabozantinib once daily 
or matching placebo. Among patients with 
previously treated advanced HCC, treatment 
with cabozantinib resulted in longer OS 
(10.2 months) and PFS (5.2 months) com-
pared with placebo. 

Further, 68% of patients experienced grade 
3/4 TRAEs with the most common being HFS 
(17%), hypertension (16%), and increased 
AST (12%). AEs led to drug withdrawal in 
16% of patients.

Kudo et al evaluated ramucirumab after 
prior sorafenib in patients with advanced 
HCC in the REACH-2 trial (NCT02435433).9 

Investigators reported a longer OS for sec-
ond-line ramucirumab vs placebo (HR, 0.710; 
95% CI, 0.531-0.949; P = .0199) and an α-feto-
protein of 400 ng/mL or greater.

Druggable Targets
Identifying and targeting individual onco-
genic drivers along with increased feasibility 
of sequencing tumor genomes, met with ini-
tial success.10 Turning to exome sequencing  

in HCC, Llovet said a meta-analysis of 
whole exome sequencing for 928 HCC cases 
resulted in the identification of 25% potential 
actionable targets, but none have resulted in 
FDA-approved agents.10

“When we look at melanoma, we have 80% 
druggable targets with 45% of drugs approved 
for this indication, [so comparatively], HCC 
is in a bad situation,” Llovet emphasized.

Noting the potential of linking targets with 
therapies in HCC, Llovet identified potential 
novel drivers and receptors.

Emerging data suggest that FGF19 could 
be a potential HCC driver and that its recep-
tor, FGFR4, could be a novel therapeutic tar-
get. Fisogatinib (BLU-554), a selective oral 
FGFR4 inhibitor, was evaluated in a phase 
1 dose-escalation and dose-expansion study 
(NCT02508467).11 The agent elicited clinical 
responses in patients with tumor FGF19 
overexpression in advanced HCC.

An oral MEK inhibitor, refametinib, is 
undergoing evaluation in patients with 
RAS-mutated HCC in 2 phase 2 studies as 
monotherapy (NCT01915589) and in com-
bination with sorafenib (NCT01915602).12 
The investigators reported that prospective 
testing for RAS family mutations using 
circulating tumor DNA was a feasible, non-
invasive approach in patients with HCC. 
The investigators reported a median OS of  
12.7 months in the combination trial sug-
gesting a synergistic effect, which should be 
explored further. TT
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TA B L E .  S U M M A RY  O F  O U TC O M E S  A N D  A E S  A M O N G  SYS T E M I C  T H E R A P I E S  A P P R OV E D  F O R  A DVA N C E D  H C C 5

TRAES

STUDY NAME TREATMENT MEDIAN PFS 
(MONTHS)

MEDIAN PFS 
(MONTHS) ORR GRADE 3/4 MOST COMMON GRADE 3/4 LEADING TO 

DEATH
AES LEADING 

TO DEATH

First-line therapies

IMbrave150 Atezolizumab +  
bevacizumab

19.2 6.8 35.4%; 29.8% 36% Hypertension, 10%; increased 
AST, 4%; proteinuria, 3%

2% Any drug 16%; 
both drugs 7%

SHARP Sorafenib 10.7-13.4 3.7-4.3 NA; 2% 45% Diarrhea, 8%; HFS, 8%; fatigue, 
4%

NA 11%

REFLECT Lenvatinib 13.6 7.4 24.1%; 18.8% 57% Hypertension, 23%; weight loss, 
8%

2% 9%

Second-line Therapies

RESORCE Regorafenib 10.6 3.1 11%; 7% 50% Hypertension, 13%; HFS, 13%; 
fatigue, 9%

2% 10%

CELESTIAL Cabozantinib 10.2 5.2 NA; 4% 68% HFS, 17%; hypertension, 16%; 
increased AST, 12%

1% 16%

AEs, adverse events; AST, aspartate aminotransferase; HCC, hepatocellular carcinoma; HFS, hand-foot syndrome; NA, not available; NR, not reached; ORR, objective response rate; OS, overall survival; TRAE, treatment-related 
adverse event.
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A NUMBER OF TRIALS are exploring 
immune-oncology (IO) therapies in com-
bination with VEGF antibodies, tyrosine 

kinase inhibitors (TKIs), and other IO agents as 
potential new strategies for patients with hepato-
cellular carcinoma. A presentation by Richard S. 
Finn, MD, during the American Association for 
Cancer Research Special Conference, focused on 
phase 3 combination studies in that setting.1

IO + VEGF Antibodies
Current standard combinations include bevaci-
zumab (Avastin), the antiangiogenic agent that 
displays additional immunomodulatory effects, 
normalizes tumor vasculature, which leads to an 
increase in T-cell infiltration, and IO treatments.2 
When combined with the immune checkpoint inhib-
itor (ICI) atezolizumab (Tecentriq), bevacizumab 
may enhance the ICI’s efficacy by reversing VEGF- 
mediated immunosuppression to promote T-cell 
infiltration into the tumor. Findings from trial 
GO30140 (NCT02715531),3 which looked at dual 
blockade of PD-L1 and VEGF, demonstrated a con-
firmed objective response of 36% (n = 37/104; 95% 
CI, 26-46), after a median follow-up of 12.4 months. 

“That [finding] caught our attention because that 
was more than twice what we saw with single- 
agent IO,” said Finn, a professor of medicine at the 
David Geffen School of Medicine at UCLA. “And 

this was the basis for the IMbrave150 study, which 
was a large global study in patients with frontline 
liver cancer, with coprimary end points of overall 
survival [OS] and progression-free survival [PFS].”

In IMbrave150 (NCT03434379), patients were 
randomized 2:1 to receive 1200 mg of atezolizumab  
once every 3 weeks and 15 mg/kg bevacizumab  
once every 3 weeks compared with 400 mg 
of sorafenib (Nexavar). The primary analysis 
of OS and PFS revealed a hazard ratio (HR) of  
0.58 and 0.59, respectively, after a median follow- 
up of 8.6 months.4 

With longer follow-up, OS has been reported at  
19.2 months (95% CI, 17.5-23.7). “For future trials, 
we’re going to have to ask, ‘How are we going to 
improve on 19 months?’ ” Finn asked. “The bar [for 
this combination] has been set pretty high.” However,  
for patients who do not respond favorably, it is an 
opportunity for clinical development, Finn added.

IO + TKI
The phase 3 COSMIC-312 trial (NCT03755791) 
evaluated cabozantinib (Cabometyx) with or 
without atezolizumab vs sorafenib in patients 
with advanced HCC. Patients were randomized 
to receive 40 mg cabozantinib and 1200 mg 
atezolizumab every 3 weeks (n = 394) vs 400 mg of 
sorafenib (n = 192) vs 60 mg of cabozantinib (n = 64). 
The trial’s primary end points were OS and PFS. 

Exploring Emerging IO Combinations  
in Hepatocellular Carcinoma
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Finn said the trial met its primary end 
point of PFS at final analysis. Patients in 
the treatment arm had a median PFS of  
6.8 months (99% CI, 5.6-8.3) vs 4.2 months (99% 
CI, 2.8-7.0) for the control arm (HR, 0.63; 99% CI, 
0.44-0.91; P = .0012). Median OS in the treat-
ment arm was 15.4 months (96% CI, 13.7-17.7) 
vs 15.5 months (96% CI, 12.1-not evaluable [NE]; 
HR, 0.90 [96% CI, 0.69-1.18]; P = .438).5 

The combination demonstrated an objec-
tive response rate (ORR) of 11% (95% CI, 
8.1%-14%) vs 3.7% (95% CI, 1.6%-7.1%) for 
the control arm. 

“That’s less than single-agent IO,” Finn 
noted. “It’s the totality of the data that makes 
it a challenge.”

Single-arm KEYNOTE-524 (NCT03006926) 
evaluated lenvatinib (Lenvima) and pem-
brolizumab (Keytruda) and investigators 
reported an ORR of 36% (95% CI, 26.6%-
46.2%), with 1 complete response and  
35 partial responses.6 

Median duration of response (DOR) for 
confirmed responders was 12.6 months (95% 
CI, 6.9-NE) with a disease control rate of 88% 
(95% CI, 80.0%-93.6%).6

The phase 2 RESCUE trial (NCT03463876)7 
evaluated camrelizumab in combination 
with apatinib in patients with advanced 
HCC. Investigators reported an ORR of 34% 
(95% CI, 23%-47%), a median DOR of 14.8 
months (95% CI, 5.5-not reached [NR]), 
and a median PFS of 5.7 months (95% CI, 
5.4-7.4). In the second line (n = 120), ORR 
was 23% (95% CI, 15%-31%), median DOR 
was not reached, and the median PFS was  
5.5 months (95% CI, 3.7-5.6).

IO + IO
CheckMate 040 (NCT01658878), evaluated 
the combination of nivolumab and ipilimumab  
(Yervoy) in patients with HCC.8 Patients were 
randomized 1:1:1 to either nivolumab 1 mg/kg  
plus ipilimumab 3 mg/kg, administered every 
3 weeks (4 doses), followed by nivolumab  
240 mg every 2 weeks (arm A); nivolumab 
3 mg/kg plus ipilimumab 1 mg/kg, admin-
istered every 3 weeks (4 doses), followed by 
nivolumab 240 mg every 2 weeks (arm B); 
or nivolumab 3 mg/kg every 2 weeks plus 
ipilimumab 1 mg/kg every 6 weeks (arm C). 

“This combination is approved in the sec-
ond line with an accelerated approval,” Finn 
said. “We’re waiting for the results from the 
confirmatory study.” 

Median OS for arm A was 22.8 months, 
arm B was 12.5 months, and arm C was  
12.7 months. 

“All 3 arms demonstrated similar response 
rates in the second-line population, but when 
OS was evaluated arm A had a provocative 
[OS] of 23 months and this was submitted to 
the FDA review,” Finn said.8

The HIMALAYA trial (NCT03298451) 
evaluated a single priming dose of tremelim-
umab plus durvalumab (T300 + D; Imfinzi) 
vs durvalumab vs sorafenib. The trial was 
stratified by etiology. In the D300 + D arm, 
median OS was 16.4 months (95% CI, 14.2-
19.6) vs a median OS of 13.8 months (95% 
CI, 12.3-16.1; HR, 0.78 [96.02% CI, 0.65-
0.92]; P = .0035). 

Looking Ahead
Future combinations will focus on standard-
of-care regimens plus new agents, Finn said. 

These studies will be population driven with 
a focus on biomarker identification and clini-
cal characteristics. He expects these studies 
to be hypotheses driven with the strategy to 
overcome both de novo and acquired resis-
tance. Identifying new targets for HCC will 
continue to drive clinical trials.

“In the near future, we await the results 
of other frontline studies to establish other 
options for patients, including TKI + IO com-
binations and IO-IO combinations,” Finn said. 

“Keep in mind, these newer combinations 
will need to beat the 19.2 months associated 
with atezolizumab/bevacizumab.” TT
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“In the near future, we await the results of other  
frontline studies to establish other options for 
patients, including TKI + IO combinations and  
IO-IO combinations.”
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patients than in control arm patients (1.9% vs 1%). Adverse reactions of QTc prolongation were 
reported for 3.8% of VONJO-treated patients and 2% of control arm patients. No cases of 
torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of drugs with 
significant potential for QTc prolongation in combination with VONJO. Correct hypokalemia prior to 
and during VONJO treatment. Manage QTc prolongation using VONJO interruption and electrolyte 
management. In the case of QTc prolongation >500 msec or >60 msec from baseline, hold VONJO. 
If QTc prolongation resolves to ≤480 msec or baseline within 1 week, restart VONJO at the same 
dose. If time to resolution is >1 week, restart VONJO at a reduced dose.
Major Adverse Cardiac Events (MACE): Another Janus associated kinase (JAK) inhibitor has 
increased the risk of MACE, including cardiovascular death, myocardial infarction, and stroke 
(compared to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be informed about the symptoms of 
serious cardiovascular events and the steps to take if they occur.
Thrombosis: Another JAK inhibitor has increased the risk of thrombosis, including deep 
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. Patients with symptoms of thrombosis should be promptly evaluated and 
treated appropriately.
Secondary Malignancies: Another JAK inhibitor has increased the risk of lymphoma and 
other malignancies, excluding non-melanoma skin cancer (NMSC), (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. Patients who are current or past smokers are at additional increased risk. 

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



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

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



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

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

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

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

Adverse Reactions

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

Best Available Therapy
(N=98)

All Gradesa 
%

Grade ≥3 
%

All Gradesa 
%

Grade ≥3 
%

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

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

a Grade by CTCAE Version 4.03.



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

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

Adverse Reactions

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

Best Available Therapy
(N=98)

All Gradesa 
%

Grade ≥3 
%

All Gradesa 
%

Grade ≥3 
%

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

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

a Grade by CTCAE Version 4.03.



8 USE IN SPECIFIC POPULATIONS (cont.)
8.1 Pregnancy (cont.)
In a pre- and post-natal development study in mice, pregnant animals were 
dosed with pacritinib from implantation through lactation at 30, 100, or  
250 mg/kg/day. Maternal toxicity was noted at 250 mg/kg and associated  
with increased gestation length and dystocia, lowered mean birth weights  
and neonatal survival, and transiently delayed startle response, learning, and 
memory development at weaning.
8.2 Lactation
Risk Summary
There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not 
known whether VONJO is excreted in human milk. Because of the potential for 
serious adverse reactions in the breastfed child, advise patients that 
breastfeeding is not recommended during treatment with VONJO, and for  
2 weeks after the last dose.
8.3 Females and Males of Reproductive Potential
Infertility
Males
Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
8.5 Geriatric Use
Clinical studies of VONJO did not include sufficient numbers of subjects aged 65 
and over to determine whether they respond differently from younger subjects.   
8.6 Hepatic Impairment
Administration of a single dose of VONJO 400 mg to subjects with hepatic 
impairment resulted in a decrease in the geometric mean AUC of pacritinib by 
8.5%, 36%, and 45% in subjects with mild [Child-Pugh A], moderate [Child-Pugh 
B], or severe hepatic impairment [Child-Pugh C], respectively, compared to 
subjects with normal hepatic function. Avoid use of VONJO in patients with 
moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
8.7 Renal Impairment
Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in Cmax and AUC of pacritinib 
in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use 
of VONJO in patients with eGFR <30 mL/min.
17 PATIENT COUNSELING INFORMATION
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 trademark of CTI BioPharma Corp. 
©2022 CTI BioPharma Corp. All rights reserved.
US-PAC-2100050 02/2022
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Nivolumab/Bevacizumab 
Combo Is Safe Following 
Liver Transplant in HCC
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THE COMBINATION OF nivolumab 
(Opdivo) and bevacizumab (Avastin) is 
well tolerated with few adverse events 

and  can be used in patients with hepatocel-
lular carcinoma (HCC) after undergoing liver 
transplant. Lorenza Di Marco, PhD (candidate), 
of the Clinical and Experimental Medicine 
Program at the University of Modena and Reg-
gio Emilia in Modena, Italy, presented these 
data at the American Association for Cancer 
Research Special Conference: Advances in the 
Pathogenesis and Molecular Therapies of Liver 
Cancer in Boston, Massachusetts.1

Recurrence of HCC after liver transplant 
is difficult to manage, and tyrosine kinase 
inhibitors (TKIs) have some impact but sur-
vival is still poor. On the other hand, immune 
checkpoint inhibitors in combination with 
humanized monoclonal antibodies have 
recently been effective in tumor stabilization 
and survival in patients with HCC without 
liver transplants. Di Marco noted that immu-
notherapy treatment can increase the risk of 
liver rejection in patients with recurrent HCC 
who have undergone a liver transplant.² 

Four of the 5 patients in the study remain on 
nivolumab plus bevacizumab treatment after 
a mean period of 36 weeks (range, 25-47). 
The only patient no longer on treatment died 
within 1 week after 1 dose of nivolumab 
because of rapid tumor progression. 

Of the remaining 4 patients, 1 experienced 
moderate to severe rejection, which was   

resolved with 1 g of methylprednisolone per 
day for 3 days and then 50 mg of prednisone  
per day for 1 week. Investigators tapered and 
then stopped this additional regimen, and 
the patient was maintained on the combina-
tion therapy without any residual problems. 

All remaining patients achieved disease 
stability with the nivolumab and bevacizum-
ab combination at both hepatic and extra-
hepatic levels. 

However, 2 patients with recurrent HCC 
bone localization experienced progression. Di 
Marco noted that this progression was very 
slow and both of these patients had a mean 
survival of 54 weeks (range, 52-56) with 
nivolumab plus bevacizumab therapy. 

This proof-to-concept study evaluated  
5 patients with recurrent HCC 2 to 8 years 
after liver transplant. All patients were intol-
erant or were with progression to TKIs. These 
patients received 240 mg of nivolumab every 
14 days, total CT body scans every 8 weeks, 
and 5 mg/kg of bevacizumab every 14 days 
when disease progression was detected. All 
patients underwent blood tests for hepatic 
and renal function, echocardiogram tests, 
and a total CT body scan at baseline assess-
ment. Patients were excluded if their blood 
tests revealed greater than 1.5 upper limit of 
normal creatinine or if their ejection fraction 
was less than 45%. HCC recurrence was most 
frequent in the bones (TABLE).

The combination displayed a tolerable safety 
profile. Acute allograft rejection risk was 
minimal and manageable. The nivolumab plus 
bevacizumab combination obtained a relevant 
and protracted stabilization in patients with 
hepatic or other extrahepatic localization. TT
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C O N F E R E N C E  C O V E R A G E 40th Annual CFS®

Cancer Therapy for Tomorrow®, a hybrid inter-
active conference taking place November 9-11, 
2022, in New York, New York.

“CFS® [Chemotherapy Foundation Symposium] 
reaches a wide audience. It focuses on the commu-
nity oncologist but also nurses, nurse practitioners, 
physician assistants, advanced practitioners, and 
also fellows,” Ajai Chari, MD, professor of med-
icine, hematology, and medical oncology at the 
Icahn School of Medicine at Mount Sinai, director 
of clinical research, Multiple Myeloma Program, 
associate director of clinical research at the Mount 
Sinai Health System in New York, New York, said in 
an interview with Targeted Therapies in Oncology™. 
“The progress of cancer is so rapid that you need 
presentations that provide overviews of treatment 
strategies that cover all disciplines.” 

Chari is 1 of 3 cochairs for the conference, along 
with Benjamin Levy, MD, associate professor at 
Johns Hopkins School of Medicine in Washington, 
DC, clinical director of medical oncology at the Johns 
Hopkins Sidney Kimmel Cancer Center at Sibley 
Memorial Hospital, and Tiffany A. Traina, MD, an 
associate attending physician, vice chair of oncology 
in the Department of Medicine, and section head of 
the Triple Negative Breast Cancer Clinical Research 
Program at Memorial Sloan Kettering Cancer Center 
and an associate professor of medicine at Weill Cor-
nell Medicine in New York, New York.

Another benefit of CFS® is the diversity of topics 
that cover many disciplines (AGENDA). In addi-
tion to hematology topics, specific presentations 
focusing on gynecologic, breast, dermatologic, 
lung, head and neck, and genitourinary cancers 
fill the 3-day conference. “Sometimes it’s nice to 

hear about advancements in other diseases than 
your own,” Chari said. “They say the biggest 
advancements in science and medicine are actu-
ally at the intersection of fields. It’s great to see 
what’s happening in other fields and think about 
how it might help you treat your patients.” 

Chari noted that the conference limits presen-
tations to 15 minutes each, which can be both a 
stick and a carrot. “In some ways, developing a 
15-minute presentation is harder than developing 
a longer one,” Chari said. “As a presenter, it means 
you have to be very focused on the content, deliv-
ering the most impactful information.” 

Multiple Myeloma Update
Turning to the latest developments, Chari said 
that multiple myeloma was generally considered 
a chronic disease until chimeric antigen receptor 
(CAR) T-cell therapy came on the scene. “The game 
changer about CAR T-cell therapy is that it’s one 
and done,” Chari said. 

In March 2021, the FDA approved the first cel-
lular therapy for patients with multiple myeloma, 
idecabtagene vicleucel (Abecma), for adult patients 
with relapsed or refractory disease after 4 or more 
prior lines of therapy, including an immunomodu-
latory agent, a proteasome inhibitor, and an anti-
CD38 monoclonal antibody.1 Findings from the 
phase 2 KarMMa trial (NCT03361748) revealed 
that 26% of treated patients achieved minimal 
residual disease–negative status and 79% of the 
patients who achieved a complete response or bet-
ter were minimal residual disease–negative.2

The trial enrolled 140 patients who had received 
at least 3 prior treatment regimens for multiple 
myeloma, including an immunomodulatory drug, 
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a proteasome inhibitor, and an anti-CD38 
antibody, and were refractory to their last 
treatment regimen. Patients received 1 of 
3 doses of idecabtagene vicleucel (150 × 106, 
300 × 106, or 450 × 106 CAR-positive T cells) 
following lymphodepletion with fludarabine 
(30 mg/m2/day) and cyclophosphamide  
(300 mg/m2/day). Patients were followed for 
24 months or more and then asked to partic-
ipate in a long-term follow-up study (GC-LT-
FU-001; NCT03435796).

The second CAR T-cell therapy, ciltacabtagene 
autoleucel (Carvykti), was approved in Feb-
ruary 2022 for the treatment of adult patients 
with relapsed or refractory multiple myeloma 
after 4 or more prior lines of therapy, including 
a proteasome inhibitor, an immunomodulatory 
agent, and an anti-CD38 monoclonal antibody.3 

Safety and efficacy findings from the CAR-
TITUDE-1 trial (NCT03548207) led to this 
agent’s approval.4 

At a median follow-up of 18 months, overall 
results from the CARTITUDE-1 trial showed 
an objective response rate of 98%, with 80% 
of patients achieving a stringent complete 
response. Median duration of response in the 
overall population was 21.8 months (95% CI, 
21.8-not estimable), with an 18-month pro-
gression-free survival and overall survival 
of 66% and 81%, respectively.4

Although the agents are commercially 
available, manufacturing limitations and 
cost of therapy remain a challenge. “There 
are next-generation CARs that can be made 
in less time and others that are expected to 
be available ‘off the shelf’ to avoid the long 
wait times,” Chari said.

Areas in which CAR T might be consid-
ered include for patients with early disease, 
newly diagnosed disease, or at first relapse. 
“In this setting, we don’t wait for patients to 
exhaust all therapies,” Chari said. Moving 
up CAR T-cell therapy earlier in the disease 
course, in less heavily treated patients whose 
immune system hasn’t been subjected to 
years of treatment and disease is a strategy 
that is being explored.

Bispecific antibodies are another novel 
immunotherapeutic modality, Chari noted. 
These agents have demonstrated a favorable 
safety profile and preliminary efficacy in 
heavily treated patients with multiple myelo-
ma. Although more data are needed, bispecific 
antibodies will likely become part of the arma-
mentarium for multiple myeloma in the future. 

Unmet Needs
Chari summarized the current unmet 
needs in myeloma, focusing on multidrug- 

refractory disease, high-risk myeloma, 
extramedullary myeloma, myeloma in 
frail and older patients, central nervous 
system relapse, and patients with kidney 
disease that leads to renal failure. “These 
patients are often excluded from clinical 
trials,” Chari said.

A big challenge is that multiple myeloma 
is a very heterogeneous disease. Taking a 
1-size-fits-all approach is not possible when 
the patient population is wide ranging. “A 
patient who is 50 years of age will tolerate 
treatment differently than a person who is  
90 years of age, or even a patient who is  
20 years old,” Chari said, adding that in older 
patients, if there is no response with the 
first or second treatment regimen, the out-
look can be grim.

Chari said the findings from the MAIA 
trial (NCT02252172) hold promise.5 Inves-
tigators added daratumumab (Darzalex) to 
lenalidomide (Revlimid) plus dexametha-
sone and compared it to lenalidomide plus 
dexamethasone in newly diagnosed patients 
with multiple myeloma who were ineligible 
for autologous stem cell transplantation. 

Investigators reported that the estimated  
percentage of patients who were alive with-
out disease progression at 30 months was 
70.6% (95% CI, 65.0%-75.4%) in the daratu-
mumab group and 55.6% (95% CI, 49.5%-
61.3%) in the control group (HR, 0.56; 95% CI, 
0.43-0.73; P < .001).5 

The percentage of patients with a complete 
response or better was 47.6% in the daratu-
mumab group and 24.9% in the control group 
(P < .001). A total of 24.2% of patients in the 
daratumumab group vs 7.3% of patients 
in the control group had results below the 
threshold for minimal residual disease  
(1 tumor cell per 105 white cells) (P < .001).5 TT

R E F E R E N C E S

1. FDA approves idecabtagene vicleucel for multiple myeloma. FDA.  

Updated March 29, 2021. Accessed June 27, 2022. https://bit.ly/3u5UQre

2. Munshi NC, Anderson LD Jr, Shah N, et al. Idecabtagene vic-

leucel in relapsed and refractory multiple myeloma. N Engl J Med. 

2021;384(8):705-716. doi:10.1056/NEJMoa2024850

3. FDA approves ciltacabtagene autoleucel for relapsed or refrac-

tory multiple myeloma. FDA. Accessed June 28, 2022. https://bit.

ly/3Nu2CSH

4. Berdeja JG, Madduri D, Usmani SZ, et al. Ciltacabtagene auto-

leucel, a B-cell maturation antigen-directed chimeric antigen recep-

tor T-cell therapy in patients with relapsed or refractory multiple 

myeloma (CARTITUDE-1): a phase 1b/2 open-label study. Lancet. 

2021;398(10297):314-324. doi:10.1016/S0140-6736(21)00933-8

5. Facon T, Kumar S, Plesner T, et al; MAIA Trial Investigators. Daratu-

mumab plus lenalidomide and dexamethasone for untreated myeloma. 

N Engl J Med. 2019;380(22):2104-2115. doi:10.1056/NEJMoa1817249 

AGENDA FOR  
THE 40TH ANNUAL  

CHEMOTHERAPY FOUNDATION 
SYMPOSIUM INNOVATIVE CANCER 

THERAPY FOR TOMORROW®   

WEDNESDAY, NOVEMBER 9, 2022

Hematology section

Acute leukemias

Lymphomas

Chronic lymphocytic leukemias

Medical Crossfire®: TBD

Myeloproliferative neoplasms/
myelodysplastic syndrome

Other issues in hematologic malignancies

Multiple myeloma

THURSDAY, NOVEMBER 10, 2022

Gynecologic oncology

Dermatologic cancers

Keynote Lecture: Giants of Cancer Care® 
Keynote Lecture: Greenspan lecture

Breast cancer

Medical Crossfire®:  
Actionable Germline and Somatic  

Genetic Mutations in Breast Cancers

FRIDAY, NOVEMBER 11, 2022

Lung cancers

Medical Crossfire® Adjuvant or 
Neoadjuvant IO?

Head, neck, and thyroid

Pan tumor topic

Gastrointestinal cancers

Medical Crossfire®:  
Controversial Issues in Localized  
GE Cancer: Radiation vs Chemo

Genitourinary cancers

Medical Crossfire®:  
What Is the Optimal Therapeutic Regimen  
for Hormone-Sensitive Prostate Cancer?

Closing remarks

Non–continuing education symposia

To register, visit  
https://bit.ly/3Ior5aV



LA
R

G
E 

B
-C

EL
L 

LY
M

P
H

O
M

A

64 Targeted Therapies in Oncology | Vol. 11 No. 10 

1 0  Y E A R S  O F  C A N C E R  P R O G R E S S

Sarah Rutherford, MD
Assistant Professor of Medicine 
Division of Hematology/Oncology
John P. Leonard, M.D./Gwirtzman 
Family Research Scholar 
  in Lymphoma 
Weill Cornell Medical College
Cornell University
New York, NY

Brian T. Hill, MD, PhD
Director, Lymphoid Malignancies 
  Program
Staff Physician 
Cleveland Clinic Taussig Cancer 
  Institute
Assistant Professor of Medicine
Case Western Reserve University   
  School of Medicine
Member, Immune Oncology Program
Case Comprehensive Cancer Center
Cleveland, OH 

OVER THE PAST 10 years, treatment options 
for patients with large B-cell lymphomas 
(LBCLs) have expanded with the approval of 

several new classes of treatment. 
Many clinicians believe the most significant advance 

in LBCL treatment in this time is the development  
of chimeric antigen receptor (CAR) T-cell therapy. 

“I definitely think that this is the most notable 
agent in the last 10 years,” said Sarah Rutherford, 
MD, an assistant professor of medicine and the 
John P. Leonard, M.D./Gwirtzman Family Research 
Scholar in Lymphoma at Weill Cornell Medical 
College, Cornell University, in an interview with 
Targeted Therapies in Oncology™. 

Brian T. Hill, MD, PhD, director of the 
Lymphoid Malignancies Program and a staff 
physician at Cleveland Clinic Taussig Cancer 
Institute, agreed. “Because there are now patients  
5 years out without any signs of relapse with a single 
treatment of cell therapy 5 years ago, I think it’s pretty 
clear that is curative therapy in a proportion of patients 
who otherwise wouldn’t be alive. The clinical impact 
on patients who received it really can’t be understated.”

Many subtypes of LBCL have been recognized.1,2 
Their clinical and pathologic heterogeneity con-
tributes to variations in prognosis and response 
to treatment.3,4 

In 2012, standard treatment was chemoimmuno-
therapy with the anti-CD20 monoclonal antibody 
rituximab (Rituxan) plus cyclophosphamide, doxo-
rubicin, vincristine, and prednisone (R-CHOP). 
Response rates in this “rituximab era” were 80% to 
90% in low-risk diffuse LBCL (DLBCL), but 5-year 
overall survival (OS) rates were only 30% to 50%, 
indicating a need for additional personalized ther-
apies to improve outcomes, especially following 
standard R-CHOP therapy.3 

1. CAR T-Cell Therapies
CAR-T cells are produced from autologous patient T 
cells transduced with CARs engineered to bind to a 
specific tumor antigen via an extracellular domain, 
CD19 for B-cell malignancies, and containing 

costimulatory molecules.5 These agents have been 
welcomed into the treatment paradigm due to high 
response and survival rates. 

Axicabtagene ciloleucel (Yescarta) received FDA 
approval in 2017 for the treatment of relapsed/
refractory (R/R) DLBCL, primary mediastinal 
B-cell lymphoma (PMBCL), high-grade BCL, and 
transformed follicular lymphoma (FL). In 2019, the 
agency approved the drug for patients with LBCL 
that had progressed on 2 prior therapies; in 2021, 
for R/R FL, and in April 2022, for LBCL refracto-
ry to or relapsing within 12 months of first-line 
chemoimmunotherapy (TIMELINE).5-7

Tisagenlecleucel (Kymriah) was approved in 
2018 for adult R/R LBCL, including DLBCL, high-
grade BCL, and DLBCL arising from FL.5,8 

In 2021, the FDA approved lisocabtagene maraleu-
cel (Breyanzi) for patients with R/R LBCL, including 
DLBCL, high-grade BCL, PMBCL, and FL grade 3B 
after at least 2 lines of systemic therapy.5,9 Then in June 
2022, the agency approved the CAR T-cell therapy for 
those with LBCL refractory to or relapsing within  
12 months of first-line chemoimmunotherapy.10 

CAR T-cell therapy is associated with potentially 
life-threatening toxicities, including cytokine- 
release syndrome and neurologic toxicities, 
although advances in management have improved 
outcomes. Loss of the target antigen, CD19, renders 
treatment ineffective.1,11,12 

Although CAR-T therapy results in effective 
and durable clinical responses for about 40% of 
patients, not all patients are even candidates due 
to age, comorbidities, or lack of chemotherapy- 
sensitive disease. The length of time required to 
manufacture this individualized therapy may be 
too long for those with rapidly progressive disease 
to wait.11,12 Further, few facilities are able to admin-
ister CAR T-cell therapy, as they must be accredited 
by the Foundation for the Accreditation of Cellular 
Therapy, making access also an issue. 

“For those who can’t receive CAR T-cell therapy,  
there are 4 other FDA-approved targeted therapies: 
polatuzumab vedotin [Polivy], selinexor [Xpovio], 

Top 10 Advances in Large B-Cell 
Lymphomas in the Past 10 Years
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2017 JUNE 22   FDA approves rituximab and 
hyaluronidase human for adult patients with follicular 
lymphoma, diffuse large B-cell lymphoma, and chronic 
lymphocytic leukemia

OCTOBER 18   FDA approves axicabtagene 
ciloleucel for adult patients with relapsed or refractory 
large B-cell lymphoma after ≥2 lines of systemic 
therapy, including diffuse large B-cell lymphoma 
(DLBCL) not otherwise specified, primary mediastinal 
large B-cell lymphoma, high-grade B-cell lymphoma, 
and DLBCL arising from follicular lymphoma

MAY 1   FDA approves tisagenlecleucel for adult 
patients with relapsed or refractory large B-cell 
lymphoma after ≥2 lines of systemic therapy, including 
diffuse large B-cell lymphoma (DLBCL) not otherwise 
specified, high grade B-cell lymphoma, and DLBCL 
arising from follicular lymphoma

JUNE 13   FDA grants accelerated approval to 
pembrolizumab for adult and pediatric patients with 
refractory primary mediastinal large B-cell lymphoma, 
or who have relapsed after ≥2 prior lines of therapy

JUNE 10   FDA grants accelerated approval 
to polatuzumab vedotin-piiq in combination with 
bendamustine and a rituximab product for adult 
patients with relapsed or refractory diffuse large B-cell 
lymphoma, not otherwise specified, after ≥2  
prior therapies

JUNE 22   FDA grants accelerated approval to 
selinexor for adult patients with relapsed or refractory 
diffuse large B-cell lymphoma, not otherwise 
specified, after ≥2 lines of systemic therapy

JULY 31   FDA grants accelerated approval to 
tafasitamab-cxix in combination with lenalidomide for 
adult patients with relapsed or refractory diffuse large 
B-cell lymphoma not otherwise specified and who are 
not eligible for autologous stem cell transplant

FEBRUARY 5   FDA approves lisocabtagene 
maraleucel for adult patients with relapsed or refractory 
large B-cell lymphoma after ≥2 lines of systemic 
therapy, including diffuse large B-cell lymphoma not 
otherwise specified, high-grade B-cell lymphoma, 
primary mediastinal large B-cell lymphoma, and 
follicular lymphoma grade 3B

APRIL 23   FDA grants accelerated approval to 
loncastuximab tesirine-lpyl for adult patients with 
relapsed or refractory large B-cell lymphoma after  
≥2 lines of systemic therapy, including diffuse large 
B-cell lymphoma not otherwise specified, diffuse large 
B-cell lymphoma arising from low grade lymphoma, and 
high-grade B-cell lymphoma

DECEMBER 2   FDA approves rituximab plus 
chemotherapy for pediatric patients with previously 
untreated, advanced stage, CD20-positive diffuse 
large B-cell lymphoma, Burkitt lymphoma, Burkitt-like 
lymphoma, or mature B-cell acute leukemia

APRIL 1   FDA approves axicabtagene ciloleucel 
for adult patients with large B-cell lymphoma that 
is refractory to first-line chemoimmunotherapy 
or relapses within 12 months of first-line 
chemoimmunotherapy; not indicated for patients with 
primary central nervous system lymphoma

JUNE 24   FDA approves lisocabtagene 
maraleucel for adult patients with large B-cell 
lymphoma who have refractory disease to first-line 
chemoimmunotherapy or relapse within 12 months of 
first-line chemoimmunotherapy; or refractory disease 
to first-line chemoimmunotherapy or relapse after 
first-line chemoimmunotherapy and are not eligible 
for hematopoietic stem cell transplantation due to 
comorbidities or age; not indicated for patients with 
primary central nervous system lymphoma

2018
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tafasitamab [Monjuvi] administered with 
lenalidomide [Revlimid], and loncastuximab 
tesirine [Lonca, Zynlonta]. We can tailor our 
targeted approach to each individual patient 
in a way much better than we could before 
because we have many different options,” 
Rutherford said. 

2. Monoclonal Antibodies
R-CHOP as standard therapy has endured for 
2 decades despite attempts to improve upon 
it with added chemotherapy or novel agents.13 

More than half of patients who receive 
R-CHOP can be cured; the survival of those 
who are event free for 2 years is equivalent 
to that of an age- and sex-matched population; 
10% to 20% have primary refractory disease 
that is nonresponsive to R-CHOP; and 30% 
to 40% experience relapse after achieving a 
complete response (CR) to treatment.14 

In 2017, the FDA approved a new formula-
tion of rituximab (Rituxan Hycela), allowing 
rituximab to be administered via subcutane-
ous injection in a few minutes rather than an 
hours-long intravenous infusion, to patients 
with DLBCL, among other indications.15 

Tafasitamab, a cytolytic, humanized, mono-
clonal antibody directed against CD19, was 
granted accelerated approval by the agency in 
2020 in combination with lenalidomide followed 
by tafasitamab monotherapy in adults with 
R/R DLBCL who were not eligible for autolo-
gous stem cell transplant. In the open-label sin-
gle-arm phase 2 L-MIND trial (NCT02399085), 
the best overall response rate (ORR) was 57.5% 
(95% CI, 45.9%-68.5%) after at least 35 months 
of follow-up, with a 40% CR rate. Responses 
were durable, with a median duration of 43.9 
months (95% CI, 26.1-not reached).16,17

3. Molecular Classification and 
Prognostic Markers
There are 2 recognized cell of origin–based 
subtypes of DLBCL: germinal center B cell 
(GCB) and activated B cell (ABC). Clas-
sification of these distinct subtypes was 
added to the 2016 revision of the World 
Health Organization’s classification of lym-
phoid neoplasms.2 

Patients treated with R-CHOP who have 
the GCB subtype, which is more common, 
have better outcomes than those with the 
ABC subtype.18,19 The current frontline stan-
dard of care is the same for both subtypes. 
Immunohistochemistry (IHC) algorithms 
can be used to distinguish GCB from non-
GCB, although the non-GCB subtype is more 
heterogeneous than the ABC subtype by 
gene expression profiling.1 

Immunophenotyping by IHC is used for 
risk stratification as well as diagnosis, and 
includes CD20, CD3, CD5, CD10, CD45, BCL2, 
BCL6, Ki-67, IRF4/MUM1, and MYC. The 
presence of MYC plus either BCL2 or BCL6 
by IHC should be followed by fluorescence in 
situ hybridization or karyotyping to detect 
rearrangements of these genes.1 

Lymphomas with rearrangements of MYC 
and BCL2 and/or BCL6 (double-hit or triple- 
hit, usually GCB subtype) have become 
classified as high-grade lymphomas over the 
past 6 years, and account for about 4% to 8% 
of all LBCL cases.2,19 Intensified induction 
treatment is preferred for these patients as 
outcomes with R-CHOP treatment are poor. 
When MYC and BCL2 are overexpressed (dou-
ble-expressor, usually ABC subtype) rather 
than rearranged, prognosis may also be 
poor, and improved with intensified induc-
tion. Primary DLBCL of the central nervous 
system (typically ABC subtype) is rare, and 
is also associated with poor prognosis.18,19 

Although understanding molecular and 
genetic subtypes can enhance treatment 
allotment in clinical studies, a unified model 
appropriate for clinical practice has not yet 
been defined.18 

4. Antibody-Drug Conjugates
Antibody-drug conjugates selectively deliver 
cytotoxic agents to malignant cells by linking 
a monoclonal antibody that targets an anti-
gen on those cells with a cytotoxic payload.4

Polatuzumab vedotin combines an anti-
CD79b monoclonal antibody with a potent 
microtubule inhibitor. It was granted 
accelerated approval by the FDA in 2019 in  
combination with bendamustine and ritux-
imab (BR) for the treatment of adults with 

R/R DLBCL after at least 2 prior therapies. 
The CR rate for polatuzumab plus BR was 
40% vs 18% with BR alone, with best ORR of 
63% and 25%, respectively.20

Polatuzumab showed activity in a phase 
1b/2 trial (NCT01992653) as first-line ther-
apy for DLBCL with rituximab plus cyclo-
phosphamide, doxorubicin, and prednisone 
(pola-R-CHP), eliminating vincristine from 
CHOP to avoid the overlapping neurologic 
toxicity with polatuzumab. Responses were 
seen in 89% of patients and CRs in 77%.21 

The double-blind phase 3 POLARIX trial 
(NCT03274492) compared pola-R-CHP with 
R-CHOP in patients with previously untreated,  
intermediate, or high-risk DLBCL. At a 
median follow-up of 28.2 months, 76.7% of 
patients in the pola-R-CHP group survived 
without progression at 2 years vs 70.2% 
of the R-CHOP group (HR for progression, 
relapse, or death, 0.73; 95% CI, 0.57-0.95; 
P = .02). There was no significant difference 
in OS rates at 2 years (88.7% with pola-R-
CHP vs 88.6% with R-CHOP; HR, 0.94; 95% 
CI, 0.65-1.37; P = .75). The safety profile was 
also comparable between the groups.22

Lonca combines a humanized anti-CD19 
monoclonal antibody with an alkylating cyto-
toxin causing interstrand DNA crosslinks.23 

Lonca monotherapy received accelerated 
approval in 2021 for patients with R/R LBCL, 
including DLBCL and high-grade BCL, after at 
least 2 lines of systemic therapy based on the 
results of the open-label, single-arm LOTIS-2 
trial in DLBCL (NCT03589469). Participants 
in the phase 2 study included those with high-
risk, poor prognosis, and double- and triple-hit 
lymphoma after at least 2 prior regimens. The 
ORR was 48.3% (95% CI, 39.9%-56.7%), includ-
ing a CR rate of 24.1%. The median duration of 
response was 10.3 months.23,24 

Responses in patients who had received 
prior CD19-directed CAR T-cell therapy 
(n = 13) were similar to those of study 
patients overall (n = 145), although enroll-
ment required persistent CD19 expression. 
Treatment with Lonca also did not interfere 
with response to subsequent CAR T-cell 
therapy (n = 15; ORR, 47%), suggesting Lonca 
could be used either as salvage therapy 
after CAR T-cell therapy or as an alternative 
or bridging therapy for those with rapidly 
progressing disease without compromising 
subsequent CAR T-cell therapy.23

Recently, the addition of lenalidomide to 
brentuximab vedotin (Adcetris), an anti-
CD30 monoclonal antibody with a tubulin 
disrupting agent, was explored in a phase 1  

“It has been a very 
remarkable time. 
I have been at this 11 
years, and the treatment 
options that have 
been available in 2022 
compared [with] 2012 are 
remarkably improved 
and likely to be even 
better in the future.” 

— B R I A N  T.  H I L L ,  M D ,  P H D

CONT IN U ED ON  PAGE 73 



11698824 2022 MONJUVI US HCP CORE Journal Ad (RC-US-TAF-01441) KING M2
Date:
Client:
Product:
Client Code:
WF Issue #
Releasing as:
Final Size:
Finishing:
Gutter:
Colors:

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

3-31-2022 11:00 AM
MORPHOSYS
MORPHOSYS TAFASITAMAB
RC-US-TAF-01441
11808936
PDFx1A
10.5 (w) x 13.75 (h) - Inches
None
SPREAD PAGE:.375 on each side for central 
gutter.
4C process

Frank Milazzo / Heather Benally
Beth Russo
Jennifer Valentine
lp / dy
Helen Serafin
studio

Job info

Team

Special Instructions

Proxima Nova (Light, Regular, Bold), Proxima 
Nova Condensed (Bold Italic)

Fonts Images

Inks

PREPARED BY

Additional Information

Additional Comments for Sizing

BILL TO 11696288

please be sure to rename to "MONJUVI RC US TAF 
01441 COMPOSITE KING Size" prior to release

None Cyan,  Magenta,  Yellow,  Black

MORP_A078161_4C.tif (CMYK; 300 ppi; 99.98%; 
54.2MB), NCCN_Guidelines_Badge.ai (45.15%; 
969KB), MONJUVI_Extended_CMYK.ai (49.67%; 
3.0MB)

Scale: 1" = 1"

Bleed
Trim/Flat
Live/Safety

11" w x 14" h  11" w x 14" h
10.5" w x 13.75" h  10.5" w x 13.75" h
9.5" w x 12.75" h  9.5" w x 12.75" h 

Path: PrePress:MorphoSys: MORPHOSYS_TAFASITAMA:11698824:11698824_US HCP_CORE_Journal_Ad_RC-US-TAF-01441_KING_Size_M2.indd

PDFX1A _

*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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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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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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44% ORR§
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MONJUVI, in combination 
with lenalidomide, was granted 
accelerated approval based on 
the 1-year primary analysis of the 
L-MIND study. The data for the 
3-year analysis of the L-MIND 
study has not yet been submitted 
to or reviewed by the FDA. The 
status with respect to potential 
inclusion of these data in the 
fi nal, FDA-approved labeling has 
yet to be determined.

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

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

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

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

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

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

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

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

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

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

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

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

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

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

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

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

• Infections: sepsis (4.9%)

• Investigations: weight decreased (4.9%)

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

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

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

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

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

MONJUVI 
(N=81)

Adverse Reaction
All Grades

(%)
Grade 3 or 4

(%)

Blood and lymphatic system disorders

Neutropenia 51 49

Anemia 36 7

Thrombocytopenia 31 17

Febrile neutropenia 12 12

General disorders and administration site conditions

Fatigue* 38 3.7

Pyrexia 24 1.2

Peripheral edema 24 0

Gastrointestinal disorders

Diarrhea 36 1.2

Constipation 17 0

Abdominal pain^ 15 1.2

Nausea 15 0

Vomiting 15 0

Respiratory, thoracic and mediastinal disorders

Cough 26 1.2

Dyspnea 12 1.2

Infections

Respiratory tract infection+ 24 4.9

Urinary tract infection† 17 4.9

Bronchitis 16 1.2

Metabolism and nutrition disorders

Decreased appetite 22 0

Hypokalemia 19 6

Musculoskeletal and connective tissue disorders

Back pain 19 2.5

Muscle spasms 15 0

Skin and subcutaneous tissue disorders   

Rash‡ 15 2.5

Pruritus 10 1.2

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

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

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

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion when 
administered to a pregnant woman. There are no available data on MONJUVI use in 
pregnant women to evaluate for a drug-associated risk. Animal reproductive toxicity 
studies have not been conducted with tafasitamab-cxix.
In the U.S. general population, the estimated background risk of major birth defects 
and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%, 
respectively.
MONJUVI is administered in combination with lenalidomide for up to 12 cycles. 
Lenalidomide can cause embryo-fetal harm and is contraindicated for use in 
pregnancy. Refer to the lenalidomide prescribing information for additional information. 
Lenalidomide is only available through a REMS program.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G (IgG) monoclonal antibodies are transferred across the placenta. 
Based on its mechanism of action, MONJUVI may cause depletion of fetal CD19 
positive immune cells. Defer administering live vaccines to neonates and infants 
exposed to tafasitamab-cxix in utero until a hematology evaluation is completed.
Data
Animal Data 
Animal reproductive studies have not been conducted with tafasitamab-cxix. 
Tafasitamab-cxix is an IgG antibody and thus has the potential to cross the placental 
barrier permitting direct fetal exposure and depleting fetal B lymphocytes. 
Lactation
Risk Summary
There are no data on the presence of tafasitamab-cxix in human milk or the effects 
on the breastfed child or milk production. Maternal immunoglobulin G is known to 
be present in human milk. The effects of local gastrointestinal exposure and limited 
systemic exposure in the breastfed infant to MONJUVI are unknown. Because of the 
potential for serious adverse reactions in the breastfed child, advise women not to 
breastfeed during treatment with MONJUVI and for at least 3 months after the last 
dose. Refer to lenalidomide prescribing information for additional information.

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

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

MONJUVI® (tafasitamab-cxix) 

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

MONJUVI1

Laboratory Abnormality
All Grades

(%)
Grade 3 or 4

(%)

Chemistry

Glucose increased 49 5

Calcium decreased 47 1.4

Gamma glutamyl transferase increased 34 5

Albumin decreased 26 0

Magnesium decreased 22 0

Urate increased 20 7

Phosphate decreased 20 5

Creatinine increased 20 1.4

Aspartate aminotransferase increased 20 0

Coagulation

Activated partial thromboplastin time 
increased 46 4.1

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

1 The denominator used to calculate the rate was 74 based on the number of patients with a 
baseline value and at least one post-treatment value.
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dose-expansion trial (NCT02086604) in 
patients with R/R DLBCL. The combination 
was well tolerated, although most patients 
had neutropenia requiring granulocyte 
colony-stimulating factor support. The ORR 
was 57% (95% CI, 39.6%-72.5%) and the CR 
rate was 35%, with a median duration of 
response of 13.1 months.25

5. Other Targeted Therapies
Selinexor is an oral, selective small molecule 
inhibitor of XPO1-mediated nuclear export. 
It received accelerated approval in 2020 for 
adults with R/R DLBCL after 2 to 5 prior 
lines of therapy, including progression after 
or ineligibility to undergo transplant. In 
the single-arm, open-label phase 2 SADAL 
trial (NCT02227251) in heavily pretreated 
patients, the ORR was 28% (95% CI, 20.7%-
37.0%) and the CR rate was 12%. The disease 
control rate was 37% (95% CI, 28.6%-46.0%) 
and the median duration of response was  
9.3 months (95% CI, 4.8-23.0). The most common 
grade 3 or higher AEs were cytopenias.1,26,27

The safety and efficacy of venetoclax (Ven-
clexta), a selective BCL2 inhibitor approved 
for other hematologic malignancies, was 
assessed in the phase 2 CAVALLI trial 
(NCT02055820) in combination with R-CHOP 
in patients with treatment-naïve DLBCL 
overexpressing BCL2 protein by IHC. At a 
median follow-up of 32.3 months, the ORR 
was 83% and the CR rate was 69%. Treatment 
was associated with increased, manageable 
myelosuppression. A cross-trial comparison 
with the GOYA trial (NCT01287741) of stan-
dard R-CHOP did not show a progression-free 
survival advantage.28 

6. Enduring Roles of Chemotherapy, 
Radiotherapy, and Transplant
Involved-site radiation therapy (ISRT) can 
follow R-CHOP first-line therapy for bulky 
stage I and II DLBCL without extensive 
mesenteric disease. This form of therapy is 
recommended for patients who are not can-
didates for chemoimmunotherapy.1 

Those with DLBCL that relapses after more 
than 12 months can be considered for trans-
plant. After second-line therapy, transplant-el-
igible patients who experience CR or partial 
response can receive high-dose therapy with 
autologous stem cell rescue, or in some cases 
allogeneic hematopoietic cell transplant.1 

7. Bispecific Antibodies
Bispecific antibodies simultaneously target 
tumor and immune cell antigens. Several 

are in development for B-cell lymphomas, 
including blinatumomab (Blincyto), which 
binds CD19 and CD3, and mosunetuzumab 
and glofitamab, which bind both CD20 and 
CD3.18,29-31 Hill said bispecific antibodies 
are highly active in R/R lymphomas and 
appear to be free of many of the toxicities 
seen with CAR T cells. He speculated that 
for patients unable to receive CAR T- cell 
treatment because they are unable to travel 
to a referral center, bispecific antibodies are 
likely to be widely available in the commu-
nity setting, eventually.

8. Newer Cellular Therapies
Hill said, “There’s a lot of excitement about 
the possibility of delivering therapies that 
don’t require individual patient manufac-
turing. These could include off-the-shelf 
cellular therapies.”

Approaches may include adoptive transfer 
of cytotoxic natural killer (NK) cells, which, 
unlike T cells, are not associated with 
cytokine release syndrome or graft-vs-host 
disease. This will rely on pre-expanded, 
banked cells from different sources to allow 
transfer with minimal human leukocyte 
antigen matching.32 

In addition to NK cells, other immune effec-
tor cells such as invariant NK T cells, γ-δ T 
cells, and macrophages may be amenable to 
engineering into alternative CAR constructs 
to treat R/R B-cell malignancies.12 

9. Other Biomarkers and 
Treatment Targets
Other biomarkers that may provide treat-
ment targets are being investigated. TP53 
mutations are frequently found in patients 
with R/R DLBCL and are considered a nega-
tive prognostic indicator.33 These mutations 
have also been associated with acquired 
resistance to rituximab and R-CHOP 

failure.18 Currently, use of locoregional  
therapy shows the best survival outcomes 
for patients with these mutations.33 

Magrolimab, which targets CD47, a mol-
ecule that when overexpressed in tumor 
cells allows them to evade phagocytosis, has 
shown activity in an early trial.18,19

Mutations in the histone-methyl transfer-
ase EZH2 have been reported in about 25% 
of GCB lymphomas. The oral EZH2 inhibitor 
tazemetostat (Tazverik), which is already 
approved for EZH2-mutation positive R/R FL 
after at least 2 prior therapies or if there are 
no other treatment options, has shown initial 
encouraging efficacy in combination with 
R-CHOP in untreated DLBCL, and should be 
further investigated.34,35

10. Checkpoint Inhibitors
Pembrolizumab, a humanized anti–PD-1 
monoclonal antibody, is approved for treat-
ment of patients with R/R PMBL after at least  
2 prior lines of therapy.1 Otherwise, immu-
notherapy with immune checkpoint inhibi-
tors (ICIs) has not been effective in DLBCL, 
although a retrospective analysis suggested 
ICIs could sensitize lymphomas to subse-
quent chemotherapy.4 Combinations of ICIs 
with R-CHOP or other agents are under 
investigation.18 

Looking Ahead
“There are still people with really aggressive 
diseases that just don’t respond to anything 
you give them. Trying to figure out who they 
are and why that’s happening, and trying to 
figure out the better targeted approach ear-
lier on, is what I view as the biggest unmet 
need,” Rutherford said.

“It’s been a fulfilling time to be a researcher 
and to care for these patients because we 
used to have not much to offer for them, and 
even though we do prefer clinical trials for 
people when we can, there are reasons why 
people can’t get on trials, whether it’s comor-
bidities or lack of availability of trials, etc. 
It’s been very fulfilling now to have a lot of 
options for people to talk about, rather than 
just giving [these patients] different types 
of chemotherapy that is unlikely to work,” 
Rutherford said. 

Hill agreed. “It has been a very remarkable 
time,” he said. “I have been at this 11 years, 
and the treatment options that have been 
available in 2022 compared [with] 2012 are 
remarkably improved and likely to be even 
better in the future.” TT 

REFERENCES ARE AVAILABLE ON TARGETEDONC.COM.
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“We can tailor our 
targeted approach to 
each individual patient 
in a way much better 
than we could before 
because we have many 
different options.” 

— S A R A H  R U T H E R F O R D ,  M D

 CONT IN U ED FROM  PAGE 66



G
U

T 
M

IC
R

O
B

IO
M

E

©
 D

es
ig

n 
C

el
ls

 /
 s

to
ck

.a
do

be
.c

om

Precision Medicine

74 Targeted Therapies in Oncology | Vol. 11 No. 10 

Jennifer Leigh McQuade, MD
Assistant Professor of Melanoma 
  Medical Oncology 
The University of Texas MD Anderson
Cancer Center

Houston, TX

EMERGING RESEARCH SUGGESTS a poten-
tial role of the gut microbiome in cancer devel-
opment and in determining therapy efficacy. 

Research focusing on enhancing treatment efficacy 
by modulating the gut microbiome is ongoing. 

Source of Biomarkers
In humans, the gut microbiota serves many func-
tions. The normal gut microbiota metabolizes 
nutrients and drugs, maintains the gut mucosal 
barrier integrity, protects against pathogens, 
and trains and develops the immune system.1 
The gut microbiome has been implicated in many 
human pathologies. 

“In the past 5 years, the gut microbiome and its 
effect on the immune system have led to it becoming 
a source of biomarkers that can predict response to 
cancer therapy and potentially be modified as ther-
apy itself,” said Karla Lee, SpR, a clinical research 
fellow and PhD candidate at King’s College,  London, 
England, United Kingdom, during an interview with 
Targeted Therapies in Oncology™. Lee’s area of study 
focuses on gut microbiota in oncology research. 

The gut microbiome represents a new age of 
holistic cancer treatment. Whereas in the past, 
biomarkers to predict therapy response were 
tumor-centric and involved characterizing tumor 
mutational load, metabolism, and sensitivity to 
immune effectors, the gut microbiota is a new, 
nontumor-centric area with therapeutic potential.2

“What makes the gut microbiome really exciting 
is that it is modifiable and in terms of treatment 
it is something patients can [affect] on their own 
to improve their odds of response to therapy,” 
said Jennifer Leigh McQuade, MD, an assistant 
professor of melanoma medical oncology at The 
University of Texas MD Anderson Cancer Center in 
Houston during an interview with Targeted Thera-
pies in Oncology™.

It is important for clinicians to grasp how the gut 
microbiome may affect tumor progression. The gut 
microbiota consists of approximately 100 trillion 

microbes existing in a stable state that interact 
with the host immune system.3 Disruption of the 
stable commensal bacteria results in an unstable 
state of dysbiosis that may lead to tumorigenesis. 
Observational studies have shown bacteremia from 
Streptococcus gallolyticus has been associated with 
an increased risk of developing colorectal cancer.4 
Although mechanisms are still being understood, 
some pathogenic bacteria are thought to induce 
host DNA damage, cause oxidative stress damage, 
or inhibit host antitumor responses by acting on 
the tumor microenvironment.5

In addition to its unique association with tumori- 
genesis, the gut microbiome’s interaction with 
intestinal epithelium affects host immunity and 
may thereby affect the tumor microenvironment. In 
animal models, mice lacking intestinal microbiota 
have severe defects in immunity, an absent mucous 
layer, altered IgA secretion (IgA blocks bacterial 
adherence to epithelial cells), and reduced size and 
functionality of Peyer patches and draining mesen-
teric lymph nodes.6

“Given the important role of the gut microbiota in 
maintaining host immunity, it has been theorized that 
alterations of the gut microbiome can affect immune 
responses within the tumor microenvironment,” Lee 
said. Cancer cells manipulate and suppress immune 
cells to persist. In fact, development of immune check-
point inhibitors (ICI) has changed cancer therapy 
by inhibiting tumoral immunosuppression within 
the tumor microenvironment and allowing effector 
cells to attack tumor cells.7 However, ICIs are not 
universally effective across all cancers. 

“It is important to determine when ICIs are and 
are not effective,” said McQuade, whose focus of 
research is on dietary modulation of the microbi-
ome for oncotherapy. Given its immunologic effects, 
exploration of the gut microbiome for biomarkers 
has allowed for identification of microbiome signa-
tures that help determine when ICIs are effective.8 
Characterization of the microbiome identifies 
features in those who do or do not respond to ICI 

Exploring the Role of Gut Microbiome 
in Cancer Therapy
B y  A b d u l l a h  H a s h m i ,  M D
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therapy. In those situations, the microbiome 
can be modulated to create an environment 
for response to ICI therapy. 

Cancer Etiology and Treatment
A recent study analyzing the intratumoral 
microbiome in patients with colorectal cancer 
identified an abundance of Akkermansia in 
younger patients that was absent in elderly 
patients.9 Furthermore, younger patients had 
better overall survival (OS), suggesting that 
the presence of Akkermansia has a role in 
determining clinical outcomes from colorectal 
cancer. Similarly, in patients with colorectal 
cancer, numbers of Fusobacterium nucleatum 
increase as cancer progresses.10 It has been 
shown that F nucleatum suppresses host lym-
phocytes and natural killer cells by binding 
to the inhibitory immune receptor TIGIT.11 
“It has become clear that the gut microbiome 
has an important role to play in the etiology or 
treatment of many cancer subtypes,” Lee said.

Not only is the microbiome associated with 
clinical outcomes, but it can also affect the 
efficacy of cancer therapies such as chemo-
therapy. F nucleatum has been associated 
with oxaliplatin chemotherapy resistance in 
patients with colorectal cancer.11 Also, lung 
tumor–bearing mice treated with cisplatin 
and gut microbiota–depleting antibiotics 
developed larger tumors and had poorer 
survival.12 However, certain bacteria may 
improve chemotherapy response. Cyclo-
phosphamide therapy was improved when 
combined with commensal bacteria such 
as Lactobacillus johnsonii and Enterococcus 
hirae.13 The combination converted naïve T 
cells to proinflammatory Th17 cells and ulti-
mately improved cyclophosphamide efficacy. 

ICI Efficacy
“Similar to its effect on chemotherapy, the 
gut microbiota has also been shown to affect 
ICI efficacy,” McQuade said. The gut micro-
biota primes cells for an effective immune 
response. T cells are inhibited in the tumor 
microenvironment. Bacteria such as Bifidobac-
terium pseudolongum produce metabolites like 
inosine, which helps to activate T cells that are 
normally restricted in the tumor microenvi-
ronment.14 Inosine supplementation enhanced 
the antitumor efficacy of ICI.15 “Sometimes we 
focus too much on who the bugs are as opposed 
to what they are doing,” said McQuade.

Much research has focused on identifying 
microbiome biomarkers that affect ICI effi-
cacy. Specific examples help to explain the 
association of the gut bacteria and metabo-
lites with ICI efficacy. 

In murine models, Sivan et al showed 
the efficacy of anti–PD-L1 antibodies in 
melanoma was improved in the presence 
of gut microbiome enriched with Bifido-
bacterium spp.16 It was shown that when 
Bifidobacterium species are combined with 
anti–PD-L1 antibodies, there was enhanced 
CD8+ T-cell priming and accumulation in 
the tumor microenvironment that inhibited 
melanoma growth. “Most research involves 
associations of microbiota with ICI efficacy. 
This study showed the potential for selected 
microbiota as therapy in conjunction with 
ICIs, giving microbiota manipulation practi-
cal value,” McQuade said. Moreover, it was 
shown that patients with melanoma treated 
with anti–PD-1/anti–PD-L1 ICI had lower OS 
and progression-free survival (PFS) when 
treated with antibiotics.9

A study investigating phase 2 neoadjuvant 
trials of anti–PD-1/anti-CTLA-4 antibodies 
for melanoma, non–small cell lung cancer, 
and sarcoma saw that among all cancers, 
an abundance of Ruminococcus was higher 
in responders and had an increase in B-cell 
signatures not seen in patients with a low 
abundance of Ruminococcus.17 Several exam-
ples have shown that strains of bacteria 
are associated with ICI therapy outcomes 
and can potentially be used both to predict 
response to ICI therapy and in conjunction 
with therapy to improve patient outcomes.

Gut Microbiome 
Modulation Techniques for 
Enhanced ICI Response 
“What is exciting about the microbiome is that 
it is inherently modifiable. We can’t change 
our germline genome or tumor genome, but 
we can change our gut microbiome. We are 
starting to see that microbiomodulation cer-
tainly holds promise,” McQuade said. 

Microbiome modulation by supplementing 
bacteria and metabolites in patients who do 
not respond to ICI therapy has shown poten-
tial to inhibit cancer progression and aug-
ment the efficacy of immunotherapies.2 The 
administration of live bacterial specimens 
like Bifidobacterium and Lactobacillus can 
influence anti-inflammatory cytokine levels, 
degrade carcinogens, activate phagocytes to 
eliminate early-stage cancer cells, and pro-
duce short chain fatty acids that affect cell 
death and proliferation.18 

Fecal microbiota transplantation (FMT) 
from PD-1 responders with favorable gut 
microbiome or from a young person with 
healthy gut microbiome could potentially be 
transplanted into PD-1–resistant patients. A 

phase 1 study (NCT03353402) assessed the 
safety and feasibility of anti–PD-1 refractory  
melanoma with reinduction of anti–PD-1 
inhibitors after FMT. Of 10 patients,  
3 responded (1 complete, 2 partial).19 “These 
results, although only 30% efficacious, give 
meaning to microbiome manipulation and 
FMT therapy,” said  McQuade. FMT was asso-
ciated with favorable changes in immune 
cell infiltrates and gene expression profiles.19 
FMT studies show that the microbiome is 
modifiable and there is potential to overcome 
resistance with the prior immunotherapy. 
“These are very exciting results, although 
early studies,” stated Lee.

Similarly, a study showed that patients 
with cancer who responded to anti–PD-1 ther-
apy were rich in Akkermansia. Replenishing 
those deficient in Akkermansia with FMT has 
shown an improvement in anti–PD-1 efficacy 
in previous nonresponders.9

In patients with acute myeloid leukemia 
treated with intensive chemotherapy and 
antibiotics, a phase 2 study (NCT02928523) 
showed autologous fecal microbiota transfer 
was safe and effective to restore richness 
and diversity in the gut microbiome.20   

A recent study (NCT03829111) showed 
patients with renal cell carcinoma treated 
with either anti–CTLA-4/anti–PD-1 therapy  
alone or in conjunction with CBM588, a 
bifidogenic live bacterial product, had 
enhanced clinical outcomes. PFS was signifi-
cantly longer in patients receiving ICI therapy  
with CBM588 than without (12.7 months vs 
2.5 months, P = .001), without a significant 
difference in toxicity.21 “Larger studies are 
needed to elucidate the mechanism of action, 
but the results are promising,” noted Lee.   

The use of antibiotics such as vancomycin 
to decrease harmful gram-positive bacteria 
but not affecting gram-negative bacteria 
such as Bacteroides enhanced the efficacy of 
anti–CTLA-4 therapy.22 This has led to bacte-
riophages designed to target only detrimental 
and pathogenic bacteria as another therapeu-
tic strategy. In mouse models, a bacteriophage 
that killed F nucleatum led to reduced immu-
nosuppressive myeloid-derived suppressor 
cells in the tumor microenvironment and 
prolonged OS time when coupled with ICIs.23

Although FMT has been the focus of ther-
apy and bacteriophage research is ongoing, 
other mechanisms for microbiota modu-
lation exist. A novel microbiome-derived 
therapeutic vaccine used in conjunction 
with ICI therapy in patients with adreno-
cortical carcinoma was safe and induced an 
immune response.24 

Precision Medicine
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“I think that one massively neglected area 
in oncology is diet, and this is obviously 
very closely related to the gut microbiome 
in many ways. Diet is the most modifiable 
factor affecting the development and condi-
tion of the gut microbiome,” Lee said. Simi-
larly, McQuade has focused her research on 
dietary manipulation for improved outcomes 
in cancer treatment. 

“Patients with higher habitual consump-
tion of fiber have improved response to 
immunotherapy,” McQuade noted. High fiber 
intake and elimination of animal fats can 
increase immune-promoting bacteria like 
Faecalibacterium prausnitzii and decrease det-
rimental bacteria like Bacteroidales.25 

The daily use of probiotics is controver-
sial. Probiotics may decrease biologic diver-
sity in individuals and can alter cytokine 
profiles.26 For example, in colorectal cancer, 
treatment with Lactobacillus acidophilus and 
Bifidobacterium lactis led to an abundance 
of butyrate-producing bacteria within the 
tumor. Furthermore, pretreatment with 
a preoperative probiotic in patients with 
colorectal cancer altered cytokine profiles 
with lower numbers of cytokines assessed 
at time of mucosal resection, giving 
mixed results.26  

Reducing ICI Toxicity
A major challenge with ICI treatment involves 
treatment-related toxicities leading to delays 
and discontinuation of treatment. One-third 
of all patients undergoing anti–CTLA-4 ther-
apy experience intestinal inflammation. The 
combination of anti–CTLA-4 and anti–PD-1 
blockade may result in high-grade toxicity 
requiring hospitalization in more than 50% 
of patients receiving treatment.27 “Anyone 
who has worked in immune oncology under-
stands how devastating and unpredictable 
immune-related adverse events (irAEs) can 
be. I would love to see more gut microbiome 
studies that focus on toxicity,” Lee said.

Recently, in advanced gastric carcino-
ma, the gut microbiome was analyzed for 
predictors of anti–PD-1 induced toxicity in 
patients treated with nivolumab (Opdivo).28 
Arthrobacter was identified as a candidate 
marker for skin eruptions, as patients with 
high levels of Arthrobacter experienced this 
symptom more frequently. Single-nucleotide 
polymorphisms were also identified, includ-
ing NLRC5 and IL6R for skin toxicity and 
NOTCH1 and SEMA4D with diarrhea.

Patients treated with anti–CTLA-4 anti-
bodies have shown, in preclinical models, 
oral gavage of Bacteroides fragilis and  

Burkholderia cepacia benefit in reducing 
irAEs and lessened toxicity scores.29

In human cohorts, patients with melanoma 
treated with anti–CTLA-4 therapy who were 
colitis-free had enriched Bacteroides and 
many genetic pathways involved in poly-
amine transport and B vitamin synthesis 
compared with those who developed colitis. 
However, an abundance of F prausnitzii and 
other Firmicutes had a higher risk of colitis 
on anti–CTLA-4 therapy.30,31

Several ongoing trials are determining 
how to prevent toxicity in patients with renal 
cancer treated with immunotherapy by using 
FMT to reduce or prevent posttherapeutic toxic 
effects.31,32 The gut microbiota can be altered 
by a defined mixture of live intestinal bacterial 
cultures from a healthy donor used in con-
junction with immunotherapy. Similarly, FMT 
and drug-based metabolic modulators like 
metformin, nivolumab, and pembrolizumab 
(Keytruda) are being studied to optimize 
the microbiota in conjunction with immu-
notherapy.33,34 

Challenges in Microbiome Modulation
“When I first started working in this area 
there was hope that we would identify a sim-
ple microbe or group of microbes associated 
with response that could then be readily 
translated to a therapy of some type. How-
ever, it has become quite clear that it is not 
going to be quite so simple, and it is likely 
that signatures of response may be quite 
personalized,” said Lee. 

In patients being treated with anti–PD-1 
therapy across different cancers, the bacteria 
that affect drug efficacy are not the same. In 
one study, Bifidobacterium longum and Collinsel-
la aerofaciens were identified in responders, 
and in another study the Ruminococcaceae 
family was identified, and a third identified 
Bacteroides thetaiotaomicron and F prausnitzii. 
It is likely that more bacteria will vary among 
different cancers and gut ecology.17,34  

“Understanding the disparity in taxa and 
identifying common functional metabolites 
may help determine specific aspects of the 

microbiome that can optimally improve ICI 
efficacy,” said McQuade. Newer immunother-
apies may need to be designed with a micro-
biome-modulating therapeutic element like a 
probiotic supplement or metabolite to reduce 
variability in ICI response.

“With the complexity of the tumor micro-
environment and genetic determinants 
involved, there will not be a single predictor 
of therapeutic response or toxicity. Compli-
cated risk scores taking all these factors into 
account will likely be needed to determine 
optimized response,” McQuade said. “Every-
one who responds to therapy is not because of 
their microbiome, and everyone who doesn’t 
respond is not because of their microbiome.”

Dietary modulation to modify gut compo-
sition can potentially change the therapeutic 
paradigm for patients who do not respond 
to immunotherapy, chemotherapy, radio-
therapy, or surgery.35 The ketogenic diet 
has shown effective management of late-
stage glioblastoma multiforme by arresting 
tumor cell growth and reducing symptoms 
and prevalence of edema.36,37 The ketogenic 
diet has facilitated nontoxic drug delivery 
to tumor sites with lower dosages needed to 
achieve therapeutic effects. Following a keto-
genic diet reshapes gut composition.

Complex Relationship
The microbiome is complex and has potential 
to predict response to cancer therapy and be 
manipulated to affect the tumor microen-
vironment. Current research has focused 
on identifying microbes involved in cancer 
therapy. “Given the complex interactions of 
the gut with immune and cancer cells, the 
challenge will be to find an ideal combina-
tion of bacteria and metabolites to affect 
the tumor microenvironment, and how to 
ideally introduce this combination for cancer 
treatment and maintenance,” Lee said. The 
modulation of gut microbiota will represent 
a novel and important adjunct to current 
anticancer therapeutic modalities. TT 

REFERENCES ARE AVAILABLE ON TARGETEDONC.COM.

“What is exciting about the microbiome is that it 
is inherently modifiable. We can’t change our 
germline genome or tumor genome, but we can change 
our gut microbiome. We are starting to see that 
microbiomodulation certainly holds promise.”

— J E N N I F E R  L E I G H  M C Q UA D E ,  M D
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Pluvicto Approval Launches Theranostics  
in Prostate Cancer
B y  A s h o k  M u t h u k r i s h n a n ,  M D ,  M S

In an update to his original article, “PSMA Theranos-
tics Is Poised to Change Prostate Cancer Landscape,”1 
Ashok Muthukrishnan, MD, MS, addresses the recent 
FDA approval of lutetium (177Lu) vipivotide tetraxetan 
(Pluvicto)2 and looks to the potential of radioimmuno-
theranostics on the horizon.

PROSTATE CANCER THERANOSTICS is 
at an exciting crossroads, with recent FDA 
approvals of prostate-specific membrane 

antigen (PSMA)-based cancer molecular imaging 
and therapy agents.3 The commercially available 
18F-DCFPyL (Pylarify), and the pair of 68Ga-PSMA-11 
imaging tracer drugs (Illuccix and Locametz) pro-
vide 3 options. Although there was some initial 
confusion on the specific indications for these 
agents, National Comprehensive Cancer Network 
and Society of Nuclear Medicine and Molecular 
Imaging guidelines had recommended the use of all 
these PET imaging agents interchangeably for ini-
tial staging of high-risk prostate cancer, biochem-
ical recurrence, and for patient selection before 
PSMA-directed therapy.

Recent enthusiasm within the oncology community  
and patients with prostate cancer stems from lute-
tium (177Lu) vipivotide tetraxetan (Pluvicto), which 
received FDA approval in March 2022. The decision 
to approve 177Lu vipivotide tetraxetan was support-
ed by findings from the international, randomized, 
phase 3 VISION study (NCT03511664). 

In VISION, treatment with 177Lu vipivotide tetrax-
etan combined with standard of care (SOC) therapy 
demonstrated significant improvement in overall 
survival as well as radiographic progression-free 
survival compared with SOC alone in patients with  
PSMA-positive metastatic castration-resistant 
prostate cancer.

The fanfare and excitement came to a temporary 
halt with the announcement from Novartis, the 
manufacturer, about a voluntary temporary sus-
pension of drug production because of potential 
quality issues in their manufacturing process.4 
This issue has recently been resolved by the man-
ufacturer and the drug should be available at the 
time of this publication.

Just like Lutathera, Pluvicto uses 177Lu that emits 
beta radiation, effectively delivering “precision” 
radiation targeted at the PSMA receptors, which is 
highly expressed in prostate cancer cell lines com-
pared with other normal cells.5 

Additionally, its degree of expression has been 
identified as an independent marker for risk  

stratification in predicting disease recurrence fol-
lowing curative therapy.5 

Trials evaluating PSMA-targeted 177Lu radioli-
gand therapy have shown that the drug is highly 
effective when added to SOC,6 with a meta-analysis 
showing that around 75% of patients had a reduc-
tion of PSA levels, and a further 46% had PSA levels 
drop by more than half.7

Within the next few years, it would not be sur-
prising to see α-based PSMA agents dominate if 
not entirely replace 177Lu-based agents and play an 
integral role in prostate cancer therapy practice. 
Taking it a notch higher, radioimmunotheranostics 
might usher in the next line of therapy tools for 
prostate cancer and beyond. One such great exam-
ple is the antibody-to-prostate stem cell antigen 
that could be the next potential agent for prostate 
cancer diagnosis and therapy.8 TT

  

To view Muthukrishnan’s original article, 
please access this QR code:  
targetedonc.com/link/1830

REFERENCES ARE AVAILABLE ON TARGETEDONC.COM.

Ashok Muthukrishnan, MD, MS
PET-CT Fellowship Director
Associate Professor of Radiology
Department of Radiology
University of Pittsburgh
Pittsburgh, PA
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g  Patients with >1 affected organ were counted in each organ subgroup. Organ involvement was defined as organ score ≥1 based on the cGVHD staging criteria.4 

h  Patients included in the study were 12 years and older, had undergone allogeneic HSCT from any donor source/type, and had evident myeloid and platelet engraftment.4
i  Best available therapy was chosen by the investigator prior to randomization. Options included: ibrutinib, extracorporeal photopheresis, low-dose methotrexate, mycophenolate mofetil, rituximab, everolimus, sirolimus, imatinib, infliximab, 
or pentostatin.2,3

j   Steroid-refractory disease was defined as lack of response or disease progression after ≥1 week of prednisone 1 mg/kg/d, disease persistence without improvement after ≥4 weeks of prednisone >0.5 mg/kg/d or 1 mg/kg every other day, 
or increase in prednisone dose to >0.25 mg/kg/d after 2 unsuccessful attempts to taper the dose.4

REACH3 Subgroup Analysis: ORR at Week 24 by Baseline Organ Involvement4,g

Overall Response Rates Were Higher With Jaka� 
at Week 24 Regardless of Organs Involved at Baseline vs BAT4
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OR = 3.24
(95% CI: 1.86, 5.67)

OR = 2.71
(95% CI: 1.49, 4.92) OR = 2.43

(95% CI: 1.30, 4.54) OR = 2.12
(95% CI: 1.01, 4.45)

OR = 4.15
(95% CI: 1.51, 11.43)

OR = 2.56
(95% CI: 0.99, 6.67)

OR = 3.18
(95% CI: 1.19, 8.51) OR = 3.52

(95% CI: 0.68, 18.10)

REACH3 
A randomized, open-label, multicenter, phase 3 study of Jaka�  vs BAT in patients with 
steroid-refractory cGVHD (N = 329).2,3,h-j The starting dose for Jaka�  was 10 mg BID.
Crossover from BAT to Jaka�  was permitted on or after week 24 if patients progressed, had 
a mixed or unchanged response, developed toxicity to BAT, or experienced a cGVHD � are.2 Visit hcp.Jaka� .com to learn more

Jaka�® (ruxolitinib) is indicated for treatment of chronic graft-versus-host disease (cGVHD) after failure 
of one or two lines of systemic therapy in adult and pediatric patients 12 years and older.

REACH3 Primary Endpoint: ORR at Week 242,d

(OR, 2.99; 95% CI: 1.86, 4.80; P < 0.0001)e

VSVSVSVS
with Jaka�  

(82/165)49.7%
with BATwith BAT

(42/164)(42/164)(42/164)(42/164)25.625.625.625.625.625.625.625.625.625.625.625.6%%%%%%%%

ORR through Week 243,f

VSVSVS
with Jaka�  

(116/165)70%
with BATwith BATwith BAT

(94/164)(94/164)(94/164)5757575757%%%
 In the Jaka� Prescribing Information, ef�cacy was based on ORR through week 24 (cycle 7 day 1)3 

IMPORTANT SAFETY INFORMATION
 Treatment with Jaka�® (ruxolitinib) can cause thrombocytopenia, anemia and 

neutropenia, which are each dose-related effects. Perform a pre-treatment complete 
blood count (CBC) and monitor CBCs every 2 to 4 weeks until doses are stabilized, and 
then as clinically indicated

 Manage thrombocytopenia by reducing the dose or temporarily interrupting Jaka�. 
Platelet transfusions may be necessary

 Patients developing anemia may require blood transfusions and/or dose modi�cations 
of Jaka�

 Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by withholding Jaka� 
until recovery

 Serious bacterial, mycobacterial, fungal and viral infections have occurred. Delay 
starting Jaka� until active serious infections have resolved. Observe patients receiving 
Jaka� for signs and symptoms of infection and manage promptly. Use active surveillance 
and prophylactic antibiotics according to clinical guidelines

 Tuberculosis (TB) infection has been reported. Observe patients taking Jaka� for signs 
and symptoms of active TB and manage promptly. Prior to initiating Jaka�, evaluate 
patients for TB risk factors and test those at higher risk for latent infection. Consult a 
physician with expertise in the treatment of TB before starting Jaka� in patients with 
evidence of active or latent TB. Continuation of Jaka� during treatment of active TB 
should be based on the overall risk-bene�t determination

 Another JAK-inhibitor has increased the risk of major adverse cardiovascular events 
(MACE), including cardiovascular death, myocardial infarction, and stroke (compared to 
those treated with tumor TNF blockers) in patients with rheumatoid arthritis, a condition 
for which Jaka� is not indicated. Consider the bene�ts and risks for the individual 
patient prior to initiating or continuing therapy with Jaka� 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

 Another JAK-inhibitor has increased the risk of thrombosis, including deep venous 
thrombosis (DVT), pulmonary embolism (PE), and arterial thrombosis (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a condition for 
which Jaka� is not indicated. In patients with myelo�brosis (MF) and polycythemia 
vera (PV) treated with Jaka� in clinical trials, the rates of thromboembolic events were 
similar in Jaka� and control treated patients. Patients with symptoms of thrombosis 
should be promptly evaluated and treated appropriately

 Another JAK-inhibitor has increased the risk of lymphoma and other malignancies 
excluding NMSC (compared to those treated with TNF blockers) in patients with 
rheumatoid arthritis, a condition for which Jaka� is not indicated. Patients who 
are current or past smokers are at additional increased risk. Consider the bene�ts 
and risks for the individual patient prior to initiating or continuing therapy with 
Jaka�, particularly in patients with a known secondary malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who 
are current or past smokers

 Progressive multifocal leukoencephalopathy (PML) has occurred with Jaka�
treatment. If PML is suspected, stop Jaka� and evaluate

 Advise patients about early signs and symptoms of herpes zoster and to seek 
early treatment

 Increases in hepatitis B viral load with or without associated elevations in alanine 
aminotransferase and aspartate aminotransferase have been reported in patients
with chronic hepatitis B virus (HBV) infections. Monitor and treat patients with
chronic HBV infection according to clinical guidelines

 When discontinuing Jaka�, myeloproliferative neoplasm-related symptoms may
return within one week. After discontinuation, some patients with myelo�brosis
have experienced fever, respiratory distress, hypotension, DIC, or multi-organ failure.
If any of these occur after discontinuation or while tapering Jaka�, evaluate and
treat any intercurrent illness and consider restarting or increasing the dose of Jaka�.
Instruct patients not to interrupt or discontinue Jaka� without consulting their physician. 
When discontinuing or interrupting Jaka� for reasons other than thrombocytopenia or 
neutropenia, consider gradual tapering rather than abrupt discontinuation

 Non-melanoma skin cancers (NMSC) including basal cell, squamous cell, and Merkel 
cell carcinoma have occurred. Perform periodic skin examinations

 Treatment with Jaka� has been associated with increases in total cholesterol, 
low-density lipoprotein cholesterol, and triglycerides. Assess lipid parameters 
8-12 weeks after initiating Jaka�. Monitor and treat according to clinical guidelines 
for the management of hyperlipidemia

 In myelo�brosis and polycythemia vera, the most common nonhematologic adverse 
reactions (incidence ≥15%) were bruising, dizziness, headache, and diarrhea. In acute 
graft-versus-host disease, the most common nonhematologic adverse reactions 
(incidence >50%) were infections (pathogen not speci�ed) and edema. In chronic 
graft-versus-host disease, the most common nonhematologic adverse reactions 
(incidence ≥20%) were infections (pathogen not speci�ed) and viral infections

 Avoid concomitant use with �uconazole doses greater than 200 mg. Dose modi�cations 
may be required when administering Jaka� with �uconazole doses of 200 mg or less, or 
with strong CYP3A4 inhibitors, or in patients with renal or hepatic impairment. Patients 
should be closely monitored and the dose titrated based on safety and ef�cacy

 Use of Jaka� during pregnancy is not recommended and should only be used if the 
potential bene�t justi�es the potential risk to the fetus. Women taking Jaka� should not 
breastfeed during treatment and for 2 weeks after the �nal dose

Please see Brief Summary of Full Prescribing Information for Jaka� on the 
following pages.

Jaka� and the Jaka� logo are registered trademarks of Incyte.  
© 2022, Incyte Corporation. MAT-JAK-03825  03/22

BAT, best available therapy; BID, twice daily; cGVHD, chronic graft-versus-host disease; GI, gastrointestinal; 
GVHD, graft-versus-host disease; HSCT, hematopoietic stem cell transplant; NCCN, National Comprehensive 
Cancer Network; NIH, National Institutes of Health; OR, odds ratio; ORR, overall response rate; REACH, 
Ruxolitinib in PatiEnts with RefrACtory Graft-Versus-Host Disease After Allogeneic Stem Cell Transplantation. 

References: 1. Lee SJ, Flowers MED. Hematology Am Soc Hematol Educ Program. 2008;2008(1):134-141.
2. Zeiser R, et al. N Engl J Med. 2021;385(3):228-238. 3. Jaka� Prescribing Information. Wilmington, DE: Incyte 
Corporation. 4. Zeiser R, et al. [Supplementary appendix]. N Engl J Med. 2021;385(3):228-238.

a  Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
b  The NCCN does not recommend one systemic agent as preferred over another in steroid-refractory GVHD.
c  Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Hematopoietic Cell Transplantation V.5.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed October 6, 2021. 

To view the most recent and complete version of the guideline, go online to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way. 
d  Overall response rate was de�ned as the proportion of patients with complete response or partial response, according to 2014 NIH consensus criteria, at week 24.2

e  One-sided P value, OR, and 95% CI were calculated using strati�ed Cochran-Mantel-Haenszel test, stratifying for moderate and severe cGVHD.2

f  De�ned as proportion of patients who achieved complete or partial response, according to 2014 NIH response criteria, through week 24 (cycle 7 day 1).3
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g  Patients with >1 affected organ were counted in each organ subgroup. Organ involvement was defined as organ score ≥1 based on the cGVHD staging criteria.4 

h  Patients included in the study were 12 years and older, had undergone allogeneic HSCT from any donor source/type, and had evident myeloid and platelet engraftment.4
i  Best available therapy was chosen by the investigator prior to randomization. Options included: ibrutinib, extracorporeal photopheresis, low-dose methotrexate, mycophenolate mofetil, rituximab, everolimus, sirolimus, imatinib, infliximab, 
or pentostatin.2,3

j   Steroid-refractory disease was defined as lack of response or disease progression after ≥1 week of prednisone 1 mg/kg/d, disease persistence without improvement after ≥4 weeks of prednisone >0.5 mg/kg/d or 1 mg/kg every other day, 
or increase in prednisone dose to >0.25 mg/kg/d after 2 unsuccessful attempts to taper the dose.4

REACH3 Subgroup Analysis: ORR at Week 24 by Baseline Organ Involvement4,g

Overall Response Rates Were Higher With Jaka� 
at Week 24 Regardless of Organs Involved at Baseline vs BAT4
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REACH3 
A randomized, open-label, multicenter, phase 3 study of Jaka�  vs BAT in patients with 
steroid-refractory cGVHD (N = 329).2,3,h-j The starting dose for Jaka�  was 10 mg BID.
Crossover from BAT to Jaka�  was permitted on or after week 24 if patients progressed, had 
a mixed or unchanged response, developed toxicity to BAT, or experienced a cGVHD � are.2 Visit hcp.Jaka� .com to learn more

Jaka�® (ruxolitinib) is indicated for treatment of chronic graft-versus-host disease (cGVHD) after failure 
of one or two lines of systemic therapy in adult and pediatric patients 12 years and older.

REACH3 Primary Endpoint: ORR at Week 242,d

(OR, 2.99; 95% CI: 1.86, 4.80; P < 0.0001)e
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ORR through Week 243,f
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 In the Jaka� Prescribing Information, ef�cacy was based on ORR through week 24 (cycle 7 day 1)3 

IMPORTANT SAFETY INFORMATION
 Treatment with Jaka�® (ruxolitinib) can cause thrombocytopenia, anemia and 

neutropenia, which are each dose-related effects. Perform a pre-treatment complete 
blood count (CBC) and monitor CBCs every 2 to 4 weeks until doses are stabilized, and 
then as clinically indicated

 Manage thrombocytopenia by reducing the dose or temporarily interrupting Jaka�. 
Platelet transfusions may be necessary

 Patients developing anemia may require blood transfusions and/or dose modi�cations 
of Jaka�

 Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by withholding Jaka� 
until recovery

 Serious bacterial, mycobacterial, fungal and viral infections have occurred. Delay 
starting Jaka� until active serious infections have resolved. Observe patients receiving 
Jaka� for signs and symptoms of infection and manage promptly. Use active surveillance 
and prophylactic antibiotics according to clinical guidelines

 Tuberculosis (TB) infection has been reported. Observe patients taking Jaka� for signs 
and symptoms of active TB and manage promptly. Prior to initiating Jaka�, evaluate 
patients for TB risk factors and test those at higher risk for latent infection. Consult a 
physician with expertise in the treatment of TB before starting Jaka� in patients with 
evidence of active or latent TB. Continuation of Jaka� during treatment of active TB 
should be based on the overall risk-bene�t determination

 Another JAK-inhibitor has increased the risk of major adverse cardiovascular events 
(MACE), including cardiovascular death, myocardial infarction, and stroke (compared to 
those treated with tumor TNF blockers) in patients with rheumatoid arthritis, a condition 
for which Jaka� is not indicated. Consider the bene�ts and risks for the individual 
patient prior to initiating or continuing therapy with Jaka� 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

 Another JAK-inhibitor has increased the risk of thrombosis, including deep venous 
thrombosis (DVT), pulmonary embolism (PE), and arterial thrombosis (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a condition for 
which Jaka� is not indicated. In patients with myelo�brosis (MF) and polycythemia 
vera (PV) treated with Jaka� in clinical trials, the rates of thromboembolic events were 
similar in Jaka� and control treated patients. Patients with symptoms of thrombosis 
should be promptly evaluated and treated appropriately

 Another JAK-inhibitor has increased the risk of lymphoma and other malignancies 
excluding NMSC (compared to those treated with TNF blockers) in patients with 
rheumatoid arthritis, a condition for which Jaka� is not indicated. Patients who 
are current or past smokers are at additional increased risk. Consider the bene�ts 
and risks for the individual patient prior to initiating or continuing therapy with 
Jaka�, particularly in patients with a known secondary malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who 
are current or past smokers

 Progressive multifocal leukoencephalopathy (PML) has occurred with Jaka�
treatment. If PML is suspected, stop Jaka� and evaluate

 Advise patients about early signs and symptoms of herpes zoster and to seek 
early treatment

 Increases in hepatitis B viral load with or without associated elevations in alanine 
aminotransferase and aspartate aminotransferase have been reported in patients
with chronic hepatitis B virus (HBV) infections. Monitor and treat patients with
chronic HBV infection according to clinical guidelines

 When discontinuing Jaka�, myeloproliferative neoplasm-related symptoms may
return within one week. After discontinuation, some patients with myelo�brosis
have experienced fever, respiratory distress, hypotension, DIC, or multi-organ failure.
If any of these occur after discontinuation or while tapering Jaka�, evaluate and
treat any intercurrent illness and consider restarting or increasing the dose of Jaka�.
Instruct patients not to interrupt or discontinue Jaka� without consulting their physician. 
When discontinuing or interrupting Jaka� for reasons other than thrombocytopenia or 
neutropenia, consider gradual tapering rather than abrupt discontinuation

 Non-melanoma skin cancers (NMSC) including basal cell, squamous cell, and Merkel 
cell carcinoma have occurred. Perform periodic skin examinations

 Treatment with Jaka� has been associated with increases in total cholesterol, 
low-density lipoprotein cholesterol, and triglycerides. Assess lipid parameters 
8-12 weeks after initiating Jaka�. Monitor and treat according to clinical guidelines 
for the management of hyperlipidemia

 In myelo�brosis and polycythemia vera, the most common nonhematologic adverse 
reactions (incidence ≥15%) were bruising, dizziness, headache, and diarrhea. In acute 
graft-versus-host disease, the most common nonhematologic adverse reactions 
(incidence >50%) were infections (pathogen not speci�ed) and edema. In chronic 
graft-versus-host disease, the most common nonhematologic adverse reactions 
(incidence ≥20%) were infections (pathogen not speci�ed) and viral infections

 Avoid concomitant use with �uconazole doses greater than 200 mg. Dose modi�cations 
may be required when administering Jaka� with �uconazole doses of 200 mg or less, or 
with strong CYP3A4 inhibitors, or in patients with renal or hepatic impairment. Patients 
should be closely monitored and the dose titrated based on safety and ef�cacy

 Use of Jaka� during pregnancy is not recommended and should only be used if the 
potential bene�t justi�es the potential risk to the fetus. Women taking Jaka� should not 
breastfeed during treatment and for 2 weeks after the �nal dose

Please see Brief Summary of Full Prescribing Information for Jaka� on the 
following pages.

Jaka� and the Jaka� logo are registered trademarks of Incyte.  
© 2022, Incyte Corporation. MAT-JAK-03825  03/22

BAT, best available therapy; BID, twice daily; cGVHD, chronic graft-versus-host disease; GI, gastrointestinal; 
GVHD, graft-versus-host disease; HSCT, hematopoietic stem cell transplant; NCCN, National Comprehensive 
Cancer Network; NIH, National Institutes of Health; OR, odds ratio; ORR, overall response rate; REACH, 
Ruxolitinib in PatiEnts with RefrACtory Graft-Versus-Host Disease After Allogeneic Stem Cell Transplantation. 

References: 1. Lee SJ, Flowers MED. Hematology Am Soc Hematol Educ Program. 2008;2008(1):134-141.
2. Zeiser R, et al. N Engl J Med. 2021;385(3):228-238. 3. Jaka� Prescribing Information. Wilmington, DE: Incyte 
Corporation. 4. Zeiser R, et al. [Supplementary appendix]. N Engl J Med. 2021;385(3):228-238.

a  Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
b  The NCCN does not recommend one systemic agent as preferred over another in steroid-refractory GVHD.
c  Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Hematopoietic Cell Transplantation V.5.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed October 6, 2021. 

To view the most recent and complete version of the guideline, go online to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way. 
d  Overall response rate was de�ned as the proportion of patients with complete response or partial response, according to 2014 NIH consensus criteria, at week 24.2

e  One-sided P value, OR, and 95% CI were calculated using strati�ed Cochran-Mantel-Haenszel test, stratifying for moderate and severe cGVHD.2

f  De�ned as proportion of patients who achieved complete or partial response, according to 2014 NIH response criteria, through week 24 (cycle 7 day 1).3
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BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another 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 Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi 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 (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
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 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi 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 Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  

BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another 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 Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi 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 (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
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 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi 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 Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  

BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another 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 Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi 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 (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
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 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi 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 Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  

BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another 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 Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi 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 (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
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 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi 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 Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  



BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another 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 Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi 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 (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
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 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi 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 Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  

BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another 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 Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi 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 (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
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 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi 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 Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  

BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another 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 Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi 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 (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
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 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi 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 Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  

BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another 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 Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi 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 (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
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 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi 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 Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  
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DRUG INTERACTIONS Fluconazole Concomitant use  
of Jakafi with fluconazole increases ruxolitinib exposure 
[see Clinical Pharmacology (12.3) in Full Prescribing 
Information], which may increase the risk of exposure-
related adverse reactions. Avoid concomitant use of 
Jakafi with fluconazole doses of greater than 200 mg 
daily. Reduce the Jakafi dosage when used concomitantly 
with fluconazole doses of less than or equal to 200 mg 
[see Dosage and Administration (2.5) in Full Prescribing 
Information]. Strong CYP3A4 Inhibitors Concomitant  
use of Jakafi with strong CYP3A4 inhibitors increases 
ruxolitinib exposure [see Clinical Pharmacology (12.3) in 
Full Prescribing Information], which may increase the risk 
of exposure-related adverse reactions. Reduce the Jakafi 
dosage when used concomitantly with strong CYP3A4 
inhibitors except in patients with aGVHD or cGVHD  
[see Dosage and Administration (2.5) in Full Prescribing 
Information]. Strong CYP3A4 Inducers Concomitant use 
of Jakafi with strong CYP3A4 inducers may decrease 
ruxolitinib exposure [see Clinical Pharmacology (12.3) in 
Full Prescribing Information], which may reduce efficacy 
of Jakafi. Monitor patients frequently and adjust the 
Jakafi dose based on safety and efficacy [see Clinical 
Pharmacology (12.3) in Full Prescribing Information].  
USE IN SPECIFIC POPULATIONS Pregnancy: Risk 
Summary When pregnant rats and rabbits were 
administered ruxolitinib during the period of 
organogenesis adverse developmental outcomes 
occurred at doses associated with maternal toxicity  
(see Data). There are no studies with the use of Jakafi  
in pregnant women to inform drug-associated risks. The 
background risk of major birth defects and miscarriage 
for the indicated populations is unknown. Adverse 
outcomes in pregnancy occur regardless of the health  
of the mother or the use of medications. The background 
risk in the U.S. general population of major birth defects 
is 2% to 4% and miscarriage is 15% to 20% of clinically 
recognized pregnancies. Data: Animal Data Ruxolitinib 
was administered orally to pregnant rats or rabbits during 
the period of organogenesis, at doses of 15, 30 or  
60 mg/kg/day in rats and 10, 30 or 60 mg/kg/day in 
rabbits. There were no treatment-related malformations. 
Adverse developmental outcomes, such as decreases of 
approximately 9% in fetal weights were noted in rats at 
the highest and maternally toxic dose of 60 mg/kg/day. 
This dose results in an exposure (AUC) that is 
approximately 2 times the clinical exposure at the 
maximum recommended dose of 25 mg twice daily.  
In rabbits, lower fetal weights of approximately 8%  
and increased late resorptions were noted at the highest  
and maternally toxic dose of 60 mg/kg/day. This dose  
is approximately 7% the clinical exposure at the 
maximum recommended dose. In a pre- and post-natal 
development study in rats, pregnant animals were dosed 
with ruxolitinib from implantation through lactation at 
doses up to 30 mg/kg/day. There were no drug-related 
adverse findings in pups for fertility indices or for 
maternal or embryofetal survival, growth and 
development parameters at the highest dose evaluated 
(34% the clinical exposure at the maximum 
recommended dose of 25 mg twice daily). Lactation: 
Risk Summary No data are available regarding the 
presence of ruxolitinib in human milk, the effects on  
the breast fed child, or the effects on milk production. 
Ruxolitinib and/or its metabolites were present in the milk 
of lactating rats (see Data). Because many drugs are 
present in human milk and because of the potential for 
thrombocytopenia and anemia shown for Jakafi in human 
studies, discontinue breastfeeding during treatment with 
Jakafi and for two weeks after the final dose. Data: 
Animal Data Lactating rats were administered a single 
dose of [14C]-labeled ruxolitinib (30 mg/kg) on postnatal 
Day 10, after which plasma and milk samples were 
collected for up to 24 hours. The AUC for total 
radioactivity in milk was approximately 13-fold the 
maternal plasma AUC. Additional analysis showed the 
presence of ruxolitinib and several of its metabolites in 
milk, all at levels higher than those in maternal plasma. 
Pediatric Use The safety and effectiveness of Jakafi for 
treatment of myelofibrosis or polycythemia vera in 
pediatric patients have not been established. The safety 
and effectiveness of Jakafi for treatment of 

steroid-refractory aGVHD has been established for 
treatment of children 12 years and older. Use of Jakafi  
in pediatric patients with steroid-refractory aGVHD  
is supported by evidence from adequate and 
well-controlled trials of Jakafi in adults [see Clinical 
Studies (14.3) in Full Prescribing Information] and 
additional pharmacokinetic and safety data in pediatric 
patients. The safety and effectiveness of Jakafi for 
treatment of steroid-refractory aGVHD has not been 
established in pediatric patients younger than 12 years 
old. The safety and effectiveness of Jakafi for treatment 
of cGVHD after failure of one or two lines of systemic 
therapy has been established for treatment of children  
12 years and older. Use of Jakafi in pediatric patients 
with cGVHD after failure of one or two lines of systemic 
therapy is supported by evidence from adequate and 
well-controlled trials of Jakafi in adults and adolescents 
[see Clinical Studies (14.3, 14.4) in Full Prescribing 
Information] and additional pharmacokinetic and safety 
data in pediatric patients. The safety and effectiveness of 
Jakafi for treatment of cGVHD has not been established in 
pediatric patients younger than 12 years old. Jakafi was 
evaluated in a single-arm, dose-escalation study 
(NCT01164163) in 27 pediatric patients with relapsed or 
refractory solid tumors (Cohort A) and 20 with leukemias or 
myeloproliferative neoplasms (Cohort B). The patients had 
a median age of 14 years (range, 2 to 21 years) and 
included 18 children (age 2 to < 12 years), and 14 
adolescents (age 12 to < 17 years). The dose levels tested 
were 15, 21, 29, 39, or 50 mg/m2 twice daily in 28-day 
cycles with up to 6 patients per dose group. Overall, 38 
(81%) patients were treated with no more than a single 
cycle of Jakafi, while 3, 1, 2, and 3 patients received 2, 3, 4, 
and 5 or more cycles, respectively. A protocol-defined 
maximal tolerated dose was not observed, but since few 
patients were treated for multiple cycles, tolerability with 
continued use was not assessed adequately to establish a 
recommended Phase 2 dose higher than the recommended 
dose for adults. The safety profile in children was similar  
to that seen in adults. Juvenile Animal Toxicity Data 
Administration of ruxolitinib to juvenile rats resulted in 
effects on growth and bone measures. When administered 
starting at postnatal day 7 (the equivalent of a human 
newborn) at doses of 1.5 to 75 mg/kg/day, evidence of 
fractures occurred at doses ≥ 30 mg/kg/day, and effects 
on body weight and other bone measures [e.g., bone 
mineral content, peripheral quantitative computed 
tomography, and x-ray analysis] occurred at doses  
≥ 5 mg/kg/day. When administered starting at postnatal 
day 21 (the equivalent of a human 2-3 years of age) at 
doses of 5 to 60 mg/kg/day, effects on body weight and 
bone occurred at doses ≥ 15 mg/kg/day, which were 
considered adverse at 60 mg/kg/day. Males were more 
severely affected than females in all age groups, and 
effects were generally more severe when administration 
was initiated earlier in the postnatal period. These 
findings were observed at exposures that are at least 
27% the clinical exposure at the maximum recommended 
dose of 25 mg twice daily. Geriatric Use Of the total 
number of patients with MF in clinical studies with Jakafi, 
52% were 65 years and older, while 15% were 75 years 
and older. No overall differences in safety or effectiveness 
of Jakafi were observed between these patients and 
younger patients. Clinical studies of Jakafi in patients 
with aGVHD did not include sufficient numbers of subjects 
age 65 and over to determine whether they respond 
differently from younger subjects. Of the total number of 
patients with cGVHD treated with Jakafi in clinical trials, 
11% were 65 years and older. No overall differences in 
safety or effectiveness of Jakafi were observed between 
these patients and younger patients. Renal Impairment 
Total exposure of ruxolitinib and its active metabolites 
increased with moderate (CLcr 30 to 59 mL/min) and 
severe (CLcr 15 to 29 mL/min) renal impairment, and 
ESRD (CLcr less than 15 mL/min) on dialysis [see Clinical 
Pharmacology (12.3) in Full Prescribing Information]. 
Modify Jakafi dosage as recommended [see Dosage and 
Administration (2.6) in full Prescribing Information]. 
Hepatic Impairment Exposure of ruxolitinib increased 
with mild (Child-Pugh A), moderate (Child-Pugh B) and 
severe (Child-Pugh C) hepatic impairment [see Clinical 
Pharmacology (12.3) in full Prescribing Information]. 

Reduce Jakafi dosage as recommended in patients with 
MF or PV with hepatic impairment [see Dosage and 
Administration (2.6) in full Prescribing Information]. 
Reduce Jakafi dosage as recommended for patients with 
Stage 4 liver aGVHD. Monitor blood counts more 
frequently for toxicity and modify the Jakafi dosage for 
adverse reactions if they occur for patients with Score 3 
liver cGVHD [see Dosage and Administration (2.6) and 
Clinical Pharmacology (12.3) in full Prescribing 
Information]. OVERDOSAGE There is no known antidote 
for overdoses with Jakafi. Single doses up to 200 mg 
have been given with acceptable acute tolerability. Higher 
than recommended repeat doses are associated with 
increased myelosuppression including leukopenia, 
anemia and thrombocytopenia. Appropriate supportive 
treatment should be given. Hemodialysis is not expected 
to enhance the elimination of Jakafi.



BISPECIFIC ANTIBODIES WERE an 
immunotherapy of note at the 2022 
American Society of Clinical Oncology 

(ASCO) Annual Meeting.1-3

Two such bispecific antibodies were the 
focus of 2 abstracts of note at this year’s 
2022 ASCO Annual Meeting. One of these, 
MEDI5752, suppresses signaling via PD-1 
and preferentially inhibits CTLA-4 on T cells 
that are activated and PD-1-positive. Prior 
in vitro study demonstrated that MEDI5752 
exhibited preferential saturation of CTLA-4 
on PD-1-positive T cells compared with its 
binding PD-1-negative T cells. MEDI5752 also 
resulted in rapidly internalized and degraded 
PD-1. An in vivo comparison found that the 
bispecific antibody localized in tumors and 
showed improved activity compared with 
individually-targeting PD-1 and CTLA-4 
mAbs. Preliminary data in human patients 
showed that MEDI5752 was associated with 
partial response in a patient with previously 
treated gastric adenocarcinoma and a patient 
with treatment-naïve kidney carcinoma.4 

An abstract from the phase 1 open- 
label trial (NCT035303097) of MEDI5752 
as monotherapy in patients with advanced 
renal cell carcinoma (RCC) was presented 
at ASCO. The preliminary data included 46 

patients, from the trial escalation (n = 19) 
and expansion (n = 27) cohorts. The patients 
in both cohorts had either refractory disease 
or were treatment-naive, with an ECOG 
performance score of 0 or 1. The expansion 
cohort patients had clear cell component 
RCC and were treatment-naive or had 2 or 
fewer  lines of previous therapy. The patients 
received treatment until disease progression 
or intolerable toxicity. 

The primary end points were safety in the 
escalation cohort and antitumor activity, 
as measured by RECIST v1.1-based objec-
tive response in the expansion cohort. The 
patients in the escalation cohort received 
treatment across a range of 3 doses: 750-mg, 
2000-mg, and 2500-mg MEDI5752 (n = 1, 
16, and 2, respectively). Objective responses 
occurred in 36.8% of the patients, all of which 
were partial responses (PRs). 

In the expansion cohort, the patients 
received 1500-mg MEDI5752 every 3 weeks. 
Of these patients, 38.5% had objective 
responses, 2 of which were complete respons-
es (CRs) and 8 were PRs. Of the expansion 
patients in the first-line setting, 58.3% had 
objective responses, 1 of which was a CR 
and 6 were PRs, with a disease control rate 
of 91.7%. In the escalation cohort, 68.4% of 
the patients experienced a grade 3/4 treat-
ment-related adverse event (TRAE) and 74.1% 
experienced a TRAE in the expansion cohort. 
The most common cause of discontinued  
treatment in the expansion cohort were treat-
ment-emergent adverse events (TEAEs), pre-
dominantly hepatotoxicity. In the first-line 

expansion patients, at a median follow-up of 
14.6 months, median duration of response, 
overall survival (OS), and progression-free 
survival (PFS) were not reached.5 

Abstract 106 at the ASCO meeting was of 
a phase 2, open-label trial (NCT04380805) of 
AK104, a bispecific antibody to PD-1/CTLA-4, 
in patients with recurrent or metastatic cervi-
cal cancer (R/M/CC) in the first line setting. 
In this study, AK104 was combined with 
standard platinum-based chemotherapy with 
or without bevacizumab (Avastin). There were 
3 cohorts, each with 15 patients: A-15, A-10, 
and B-10. In cohorts A-15 and A-10, patients 
received AK104 15mg/kg (A-15) or 10 mg/kg 
(A-10), with paclitaxel and cisplatin or carbo-
platin every 3 weeks. In the third cohort (B-10), 
patients received AK104 10 mg/kg with pacli-
taxel and cisplatin or carboplatin and bevaci-
zumab 15 mg/kg every 3 weeks. The patients 
received AK104 until intolerable toxicity or 
disease progression, with safety being the 
primary end point. The secondary end points 
consisted of objective response rate (ORR), OS, 
and PFS (as per RECIST 1.1). Grade 3 or greater 
TRAEs were experienced by 51.1% of the 
patients, the most common being anemia, 
and decreased white blood cell, neutro-
phil, and platelet counts. Serious TRAEs 
affected 37.8% of the patients. Grade 3 or 
greater immune-related adverse events were 
experienced by 17.8% of the patients. One 
death from hemorrhagic shock occurred 
in the B10 cohort, which was assessed as  
treatment-related. The ORR was 73.3%, for 
cohort A-15 68.8% for A-10, and 92.3% for B-10,  
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with PFS and OS assessed as immature at 
data cutoff.2 A phase 3 study (NCT04982237) 
is underway of AK104 with platinum chemo-
therapy with or without bevacizumab in the 
first-line treatment of R/M/CC. 

Brian Rini, MD, FASCO, professor of 
medicine and chief of clinical trials at Van-
derbilt-Ingram Cancer Center in Nashville, 
Tennessee, who reviewed the data from 
these abstracts for his presentation at ASCO, 
told Targeted Therapies in Oncology™ during 
an interview, that “[t]he data at ASCO . . . it’s 
single arm, it's small numbers, with all the 
normal caveats of overinterpreting small 
trials. [In my presentation], I said, ‘Yes, both 
these drugs look active.’ There wasn’t an 
obvious signal that these were way more effi-
cacious or way less toxic than their counter-
part of individual antibodies. They both had 
different dose levels, too, so that is another 
complicating factor. I’m pretty conservative 
when interpreting these small, single-arm 
studies in general, not just in this situation. 
Is there promise? Absolutely. There’s definite 
promise [and] good scientific rationale, but 
we’re going to need to see more clinical data 
to know whether all those theoretical advan-
tages I cited actually come true in practice.” 

Immunotherapy Revolution
The advent of immunotherapy in the form 
of mAbs and immune checkpoint inhibitors 
(ICIs) has been hailed as a revolution in 
cancer therapy. In the ICI space, ipilimum-
ab (Yervoy), an inhibitor of CTLA-4, which 
is involved in the negative regulation of 
T-cell function, was the first ICI to earn FDA 
approval in 2011.2 T-cell receptor binding 
upregulates coinhibitory CTLA-4, which 
binds CD80 and CD86 receptors on anti-
gen-presenting cells with greater affinity 
than CD28 and is involved in T-cell activa-
tion regulation. The expression of CTLA-4 is 
increased on tumor-infiltrating regulatory 
cells.4 Another immune cell checkpoint pro-
tein, PD-1, which binds tumor cell PD-L1, is 
the target of inhibitors nivolumab (Opdivo) 
and pembrolizumab (Keytruda) and was 
approved in 2014.3,5,6 PD-1 expression is 
induced after T-cell activation and through-
out T-cell signaling, making it a marker of 
tumor-infiltrating lymphocytes. The PD-1 
signaling pathway can result in negative 
regulation of T-cell response. Hence, inhib-
iting this pathway can restore T-cell anti-
tumor activity.4

In several cancers, the inhibition of both 
PD-1 and CTLA-4 has been shown to be an 
effective and potent ICI combination.6-8 How-

ever, that combination-associated efficacy 
is accompanied by a greater incidence of 
toxicities. Despite short-term immunosup-
pression strategies for managing many of 
these toxicities, chronic complications, such 
as endocrinopathies, may affect a patient’s 
long-term quality of life. Attempted dosing 
and treatment scheduling adjustments have 
been unable to attain the same efficacy 
while reducing incidence of toxicity. This is 
attributed to the dose-dependent response 
observed with CTLA-4 inhibitor use.7 

For example, ipilimumab at 10 mg/kg 
increased median OS to 15.7 months from 
11.5 months when dosed at 3 mg/kg (HR, 
0.8; 95% CI, 0.70-0.99; P = .04). But with this 
OS improvement, the incidence of serious 
TRAEs increased from 18% of the 3 mg/kg 
group to 37% of the 10 mg/kg group.9 

The current thinking is that both efficacy 
and toxicity are increased because different 
populations of T cells are targeted by these  
2 ICIs. Although CTLA-4 inhibition enhanc-
es naïve T-cell activation, thereby expanding 
the T-cell receptor range, PD-1 inhibition 
enhances proliferation and activation of acti-
vated T cells and mediated cytotoxicity. It is 
theorized that confining CTLA-4 and PD-1 
inhibition to the same cells would focus the 
immune response while avoiding the associ-
ated off-target toxicity. Bispecific antibodies 
have been developed to accomplish such a 
focused pharmacodynamic effect by com-
petitively targeting both CTLA-4 and PD-1, 
which are coexpressed by tumor-infiltrating 
T cells but not by healthy cells.7,10 

“[There is] a population of T cells in tumors 
that coexpress CTLA-4 and PD-1 [constitut-
ing] an abundant, activated population. In 
theory, you’re preferentially targeting tumor 
cells over normal cells that could enhance 
the benefit-risk ratio. The therapy is targeted 
more toward tumor and less against normal 
cells, which would give you the toxicity,” 
Rini said.  

Furthermore, by adjusting antibody affinity 
for PD-1 over the CTLA-4 receptor, the latter 
would be inhibited only in the activated, 
antigen-experienced T cells. 

Conversely, increased CTLA-4 receptor 
affinity (over PD-1 affinity) might, in theory, 
emulate the clinical efficacy of increased 
dose by saturating the CTLA-4 receptors 
while still limiting toxicity.7 In addition to 
modifying binding affinity, Rini pointed out 
that “there’s something called cooperative 
binding. When that bispecific attaches to 
PD-1, it enhances the ability to then attach 
to the CTLA-4 protein, so you get better  

attachment of antibody to the target than 
you would with individual drugs. Because 
the other option is to give PD-1 inhibitor 
plus CTLA-4 inhibitor, ipi-nivo [ipilimumab- 
nivolumab] being the best example, which 
we do all the time. The problem with ipi-nivo 
is that patients are limited by the toxicity, so 
a less toxic approach in theory that would 
have advantages,” Rini said. 

Still, another potential advantage of the 
bispecific antibody approach is durability. 
“There is internalization of the receptors, of 
the protein of PD-1, so the inhibition is more 
durable in theory, which could lead to a more 
durable response, and of course that’s why 
you give immunotherapy—for the durable 
response,” Rini said.

Challenges
Regarding the potential challenges of bispe-
cific antibodies, Rini discussed the advan-
tages of using individual antibodies in the 
context of toxicity. 

“[However], the nice thing about ipilim-
umab-nivolumab is you can always drop 
the ipilimumab. If I’m giving ipilimumab- 
nivolumab, which is 4 induction doses in 
kidney cancer, and after dose 3, a patient 
has grade 3 colitis, I can just stop the ipili-
mumab and continue the nivolumab. That’s 
always a clinical maneuver and we do that 
not infrequently,” Rini said. “In CheckMate 
214 [NCT02231749], [21%] of patients did not 
get all 4 doses of ipilimumab—and that’s a 
clinical trial. In real-world practice, it’s prob-
ably more like 30% or 40% don’t make it to all 
4 doses. That’s not necessarily a bad thing— 
4 is an arbitrary number, so there’s flexibil-
ity when giving them separately. With the 
bispecific, you don’t have that flexibility. You 
could stop the bispecific and give the mono-
therapy PD-1. But [with] a bispecific—you 
can’t give half of a molecule. It’s all or noth-
ing. You’re either inhibiting both proteins or 
you’re inhibiting zero. That may not matter 
but it could.11

In terms of practice applicability, Rini 
said that “for the practicing clinician, if you 
use a lot of immunotherapy, [you should] be 
aware that [bispecific antibodies are] on the 
horizon, there’s a novel way of targeting, 
[and] there may be advantages—there’s some 
clinical data.” TT 
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A RETROSPECTIVE ANALYSIS OF 
the ALCHEMIST trial (NCT02194738) 
revealed that a substantial proportion 

of patients with resected non–small cell lung 
cancer (NSCLC) who consented to adjuvant 
therapy screening did not receive adequate 
lymph node dissection or adjuvant chemo-
therapy.1 Findings indicate 53% of patients 
received adequate lymph node dissection and 
only 57% received adjuvant chemotherapy, 
despite indications for this treatment. 

These results emphasize the need to 
optimize the use of proven therapies in 
early-stage NSCLC. Investigators noted that 
adequate lymph node staging has been 
associated with improved outcomes, and the 
use of adjuvant chemotherapy (specifically 
cisplatin-based) has led to improved survival 
by approximately 5% at 5 years.2 

In the trial, 5 process outcomes were 
analyzed: if a patient had an anatomical 
resection, received adequate lymph node 
dissection, received any adjuvant chemother-
apy, received any cisplatin-based adjuvant 
chemotherapy, and received at least 4 cycles 
of adjuvant chemotherapy. In addition to 
rates of lymph node resection and receiving  

adjuvant chemotherapy, investigators 
reported that 95% (n = 2697) of patients had 
resection, 44% (n = 1237) received at least 4 
cycles of platinum-based adjuvant chemo-
therapy, and 34% (n = 965) received any cis-
platin-based adjuvant chemotherapy. 

When investigators evaluated outcomes, 
there was a statistically significant differ-
ence in the receipt of adjuvant chemotherapy 
by age (relative risk [RR], 0.54; 95% CI, 0.42-
0.70 for patients aged ≥ 80 years vs those 
60-69 years; P < .00024). Patients with stage 
II or IIIA disease were significantly more 
likely to receive adjuvant chemotherapy than 
those with stage IB disease (stage II disease: 
RR, 1.49; 95% CI, 1.30-1.71; stage IIIA dis-
ease: RR, 1.67; 95% CI, 1.46-1.91; P < .00024).

The care patterns of a cohort of 2833 
patients with stage IB to IIIA NSCLC were 
evaluated for overall, sociodemographic, and 
clinical factors, including age, sex, race and 
ethnicity, and comorbidities. 

Baseline characteristics indicated patients 
were a median age of 67 years (n = 2833; range, 
21-92), the majority were men (53%), with 71% 
former smokers, 10% current smokers, and 
16% never smokers. The majority (86%) had 
nonsquamous NSCLC and 15% had squamous 
NSCLC. Regarding mutational status, 9% of 
patients had tumors harboring EGFR muta-
tions and 2% had ALK rearrangements.  

Historically, the underuse of lymph node 
dissection has been reported in observation-
al cohorts, but the investigators noted that 
it is particularly concerning in this pool of 
patients who were screened for adjuvant 
therapy trials.3 They also noted that the rate 

of chemotherapy was similar to other cohorts 
that were reported, but that the number of 
cycles of chemotherapy administered in this 
cohort was similar to patients in randomized 
clinical trials that supported the use of adju-
vant chemotherapy.

The apparent low rate of adjuvant che-
motherapy was not solely due to treatment 
patterns among patients with earlier-stage 
disease (eg, stage IB per American Joint 
Committee on Cancer, 7th edition) who may 
derive less benefit from chemotherapy. Only 
65% of patients with stage IIIA disease in the 
cohort received adjuvant chemotherapy.

An association between the disparities in 
the delivery of care and sociodemographic fac-
tors was not apparent in this analysis, accord-
ing to the investigators. They attributed the 
finding to selection bias from the enrollment 
of patients into the screening trial from which 
this cohort was derived. Further, there was 
no significant association between race and 
ethnicity with any of the outcomes. TT
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Case-Based Peer Perspectives
I N  M U L T I P L E  M Y E L O M A
Renowned opinion leaders provide insights on different case scenarios.

Q:

TARGETED THERAPIES IN 
ONCOLOGYTM(TTO): How would you 
treat such a patient and what 
factors contribute to your decision? 

A: RAFAEL FONSECA, MD: In our clinical 
practice, I’ve taken daratumumab-lena-

lidomide-dexamethasone [D-Rd] as the stan-
dard of care for this patient population. But 
even then, we have to do some dose adjust-
ments…. For many patients, I’d start with  
1 dexamethasone dose of 20 mg. I’d offer the 
patient a treatment with a triplet. There are 
some circumstances where we might go with 
a doublet, but they’re [few] and far between. 

Those are well-tolerated treatments for 
patients. I’d follow the patient quite closely 
and work with the nursing staff so that we 
have close monitoring of the situation. Ide-
ally, we want the patient to stay on therapy 
for as long as possible. The durability of the 
responses can be quite long. 

For transplant-ineligible myeloma, we 
have 2 main recommendations supported by 
most of the therapeutic guidelines, the NCCN 
[National Comprehensive Cancer Network]1 

and mSMART [Mayo Stratification for Myelo-
ma and Risk-Adapted Therapy].2 They’re both 
supported by category 1 evidence: the RVd trip-
let [lenalidomide, bortezomib (Velcade), and 

dexamethasone] or the triplet of D-Rd. There’s 
an exception: If a patient is frail, and we think  
3 drugs like this might be harsh, then it could 
be treated with a doublet. But that’s more the 
exception than the rule. 

Our selection of a triplet vs a doublet thera-
py is guided by a number of factors. It can’t be 
age alone because we have people who are in 
their late 70s or 80s but are quite fit and would 
be able to tolerate the triplet. It’s more the 
frail status and the presence of comorbidities 
that dictate who might not be the best can-
didate for a triplet. But with daratumumab, 
which is quite well tolerated, our focus on the 
toxicities has been more on lenalidomide and 
dexamethasone.  

When one thinks about multiple myeloma, 
one has to think about 3 categories. We have 
a third of patients who go through the stem 
cell transplant pathway, a third who are not 
candidates for stem cell transplant but who 
are quite fit, and a third who may have some 
aspects of comorbidities and frail status. 
Many of them can receive a triplet, but that’s 
where you need to focus and pay more atten-
tion with regard to the treatment selection.

Q:

Can you describe the MAIA study 
[NCT04751877], the outcomes for 
patients who received 
daratumumab in the front line vs 
the second line, and the 
implications of this study?3

A: At the 2021 American Society of Hema-
tology [ASH] Annual Meeting, I pre-

sented a simulation that compared the  
outcomes of patients based on the following 
scenarios.3 A patient is treated first with the 
combination of D-Rd. For that first relapse, we 
would recommend treating the patient with 
carfilzomib [Kyprolis] or pomalidomide [Pom-
alyst]. In contrast, you can have a patient who 
was first treated with something like RVd or 
even Rd [lenalidomide and dexamethasone], 
for whom the first relapse would be treated 
with a daratumumab-based combination. 

To create the simulation, we used real-world 
data from the Flatiron database and baseline 
data from the MAIA trial. We also included 
the process of attrition. With every passage 
from 1 line to the next, there’s a significant 
fraction of patients who cannot complete the 
subsequent line of therapy. In our publication, 
that was 50% of patients, which is consistent 
with what others have reported. Lastly, we 
used real-world data to estimate the duration 
of therapy on first relapse. 

We didn’t use the clinical trials for relapsed/
refractory multiple myeloma because those 
are different patient populations, those 
patients are about a decade younger, and 
about 60% of them have received a prior stem 
cell transplant. During the simulation, we 
estimated the projected median survival for 
these patients, and we realized that the only 
way to completely address the question is 
with a frontline randomized phase 3 study. 
Luckily, we have 1 going on through SWOG 
[Cancer Research Institute].

In the meantime, given that both regimens 

RAFAEL FONSECA, MD
Professor of Medicine 
Division of Hematology and Oncology 
Chief Innovation Officer 
Innovation and Transformational  
  Relationships
Mayo Clinic
Phoenix, AZ

86 Targeted Therapies in Oncology | Vol. 11 No. 10 

C A S E - B A S E D  P E E R  P E R S P E C T I V E S

M
U

LT
IP

LE
 M

Y
EL

O
M

A
 

CASE 

•  An 81-year-old man was diagnosed with 
myeloma lambda [light chain] type. 

•  His disease was International 
Staging System stage III and Revised 
International Staging System stage II.

•  He had an elevated free lambda light 
chain at the time of diagnosis 

•  The patient had a positive positron 
emission tomography (PET) scan with 
no obvious extramedullary disease.

•  Medical history: the patient had a history 
of diabetes and hypertension, as well as 
an ECOG performance status of 2.

•  He was deemed to be ineligible for a 
stem cell transplant, so he was started 
on the combination of daratumumab 
(Darzalex), lenalidomide (Revlimid), and 
dexamethasone.

-   He was able to achieve a complete 
response. 
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are in both guidelines and have category  
1 [recommendations], how can we make those 
choices? We reported that if you start with the 
MAIA regimens—D-Rd, followed by carfilzo-
mib or pomalidomide for first relapse—you’d 
have a median overall survival [OS] of approx-
imately 9.1 years, which is remarkable for this 
patient population.  

This is simply to ask the question, “What 
makes more sense for the first-line therapy?” 
We presented in this study that it would make 
more sense to start with daratumumab com-
binations, such as in the MAIA regimen, and 
that you’d reserve drugs such as carfilzomib 
and pomalidomide for that first relapse. It 
doesn’t make sense to reserve daratumumab 
for later. Keep in mind that if you start with 
something like a MAIA regimen, you have 
minimal risk for peripheral neuropathy, 
which is not the case when we use a borte-
zomib-based combination. All together, our 
studies suggest the best choice for frontline 
therapy is the MAIA regimen.

The MAIA study has proved to be a regimen 
that provides superiority when it comes to 
response rate, progression-free survival, and 
OS. We have OS that exceeds 5 years, and in 
our simulation it could be 9 or 10 years for 
patients who have a good response to initial 
therapy. Fortunately, for patients in the non-
transplant category, we see a slightly lower 
prevalence of some of those high-risk markers. 
Patients in the noneligible population tend to 
be enriched for patients with standard-risk 
multiple myeloma, in particular with the 
hyperdiploid version of multiple myeloma. 

Nevertheless, a question that remains 
is whether one has to consider high-risk 
markers during treatment selection. We still 
have the prevailing notion that patients who 
have high-risk markers would benefit from 
the addition of proteasome inhibitors [PIs]. 
[Findings from] many studies showed that 
PIs would improve outcomes for high-risk 
patients. However, they showed that PIs were 
almost always compared with IMiDs [immu-
nomodulatory imide drugs] in combination 
with dexamethasone. 

[Data from] several studies have shown that 
novel therapeutics have beneficial effects for 
patients with high-risk markers. Daratumumab 
was shown, in a meta-analysis published in 
2020 in JAMA Oncology by Dr [Smith] Giri, 
to have a significant impact on patients with 
high-risk disease.4

The question is, are PIs truly beneficial for 
patients who have high-risk markers, or was 
it just that IMiDs alone or in combination 
with dexamethasone are insufficient for this 
patient population? That’s important because 

what we’re going to see is that, as we get more 
follow-up and more curation of the data and 
we have this subsequent analysis for high-risk 
markers, we can still recommend the combi-
nation of D-Rd for patients across the board 
who are transplant eligible.

Q:

When you initiate a triplet 
regimen for patients with a new 
diagnosis, do you continue the 
triplet as maintenance or do  
you switch to a doublet or single-
agent maintenance therapy?  
If you don’t continue the triplet, 
what’s your rationale for 
switching or monitoring?

A: A common question is what to do after 
you start a patient on a triplet regimen. 

Most people have switched to a convenient 
oral regimen for maintenance. Historically 
that’s been lenalidomide because of the data 
we have, we know their settings. We know that 
lenalidomide has proved to be an effective 
maintenance drug in both transplant and non-
transplant patients. With an oral regimen, 
maintenance can have them be more detached 
from the treatment center and more able to 
resume their normal activities.

Several concepts are being challenged. In 
this regimen, we always have 3 drugs. We 
tend to forget the third drug, which is dexa-
methasone. [Findings from] several studies 
show that while dexamethasone can be very 
powerful and is critically important as you 
start therapy, [dose] reduction or discontinu-
ation seems to pay off because of the patient’s 
ability to stay on treatment. The other side of 
that coin is that patients who stay on dexa-
methasone, who start experiencing prolonged 
toxicity, neurocognitive toxicity, are more 
likely to stop treatment. 

The other [issue] that’s coming to the fore-
front is that the oral agent does carry a bur-
den. Lenalidomide has a burden for patients 
with regard to toxicity. That burden includes 
neurocognitive toxicity—slower thinking—and 
the possibility of chronic diarrhea. Those are 
2 things we see in patients who are getting 
longer-term therapy with lenalidomide.

The question that’s been asked, are there 
some patients for whom you could stop lena-
lidomide and maintain daratumumab, that’s 
a possibility. In fact, I’ve been asking some of 
my patients. The [answer] I get is variable, but 
some of them seem to think it would be a lot 
better to go in and out and get that shot than 
to think about the continuation of therapy 
with lenalidomide.

We have a number of clinical trials looking 
at maintenance approaches. For instance, 

we have the AURIGA trial [NCT03901963],5 
which is daratumumab and lenalidomide vs 
lenalidomide alone. That will help illustrate 
some of these concepts. In the meantime, 
clinical judgment is important for the 
treating physician.

We like to continue therapy for as long as 
possible, especially with the transplant-ineli-
gible population, because the ability to induce 
deep responses is not as high as what we can 
do with patients who are transplant eligible. 
For instance, when you look at MAIA, about 
25% of patients achieve MRD [minimal resid-
ual disease] negativity, but this is 10-5. If you 
go to 10-6, the number would have been lower. 

There’s a bit of an art in trying to maintain 
therapy. I always tell my patients that you 
want to stay on therapy as long as you’re 
responding and we’re not facing undue tox-
icity. We’re all hoping for a future when you 
could treat for a certain period of time, and if 
you achieve a response of [a certain] quality, 
maybe that’s an MRD of 10-6, we can discon-
tinue therapy. But in general, we like to go for 
as long as possible.

Everyone in the field is hoping we’ll have 
MRD testing from peripheral blood in the 
near future. It’s available, but the framework 
for the decisions is still evolving. MRD testing 
can be done through various mechanisms. 
Flow cytometry is not very good when we look 
at peripheral blood because of the sensitivity, 
although it can be done. The 2 other options 
include next-generation sequencing. We have 
the FDA-approved assay of the clonoSEQ and 
the mass spectrometry analysis for small 
proteins in the peripheral blood.6

I’ve started doing peripheral blood MRD 
testing, and the reason is 2-fold. If you have 
someone who has a significant disease bur-
den, then they’re positive in the blood and 
there’s no point in doing the bone marrow. 
The second is that the bone marrow is more 
complicated. It’s a more involved, potentially 
painful procedure, so if we could get away 
with the blood, that would be great. But one 
has to consider that the blood will have a 
propensity to stay in the bone marrow. You 
can estimate that whatever you’re seeing in 
the blood, in general, would be 10-fold less 
than what you’re seeing in the bone marrow. 
There could be some myeloma subsets where 
you could find peripheral blood markers, and 
maybe they correlate very well with what’s 
going on in the bone marrow. Maybe there 
are some myelomas with a high preference 
for the bone marrow niche, where the periph-
eral blood is going to be negative.

For a few patients who are nonsecretors, 
I’ve started using peripheral blood MRD   
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testing with a clonoSEQ assay to see if I can 
use that as a biomarker. One thing most 
people don’t realize is that MRD testing isn’t 
positive or negative; it gives you a number. 
From the peripheral blood, I could get a 
number of 100, and then next month that 
patient is going to show me 20. I’m going 
down the copy number, and I’m going to pre-
sume that we’re delivering effective therapy 
for that patient. 

Q: What treatment options are 
available for patients who relapse?

A: There are plenty of options for the treat-
ment of myeloma in the setting of relaps-

ing disease and this has proved to be quite 
daunting as far as selecting 1 of those therapies. 
Fortunately, as time goes by and we’re getting 
the results of various clinical trials, the field is 
coalescing toward some common themes. 

For early relapse, we’re finding out that 
the introduction of monoclonal antibodies is 
important, so we try to combine them with car-
filzomib. This is inconvenient, and it’s not as 
good as when we’re able to treat patients with 
daratumumab. But the results of those clinical 
trials suggest combinations with carfilzomib 
are better. This is probably a reflection of the 
long-term exposure that many patients now 
have [with] lenalidomide in the frontline set-
ting. Studies like CANDOR [NCT03158688]7 
and IKEMA [NCT03275285]8 are positioning 
those regimens as optimal for early relapse.

One has to consider duration of prior expo-
sure and if the patient is on or off therapy. 
We even see some patients who are relapsing 
many years after they were treated. 

Once you go into the second relapse, things 
get a little more complicated. We have the 
novel agents. They include the combination of 
selinexor [Xpovio] with bortezomib, although 
I use it quite a bit in combination with 
carfilzomib too. We also have belantamab 
mafodotin [Blenrep], which is the BCMA 
[B-cell maturation antigen]–targeting ADC 
[antibody-drug conjugate] that can be used 
in this patient population.

I’ll refer to the ALGONQUIN clinical trial 
[NCT03715478] presented at ASH in 2021 
by Dr Suzanne Trudel.9 She presented belan-
tamab in combination with pomalidomide 
and dexamethasone with a pretty high level 
of response. We’ve come quite rapidly to 

this scenario with all the T-cell engagers, 
whether they’re bispecific antibodies or CAR 
[chimeric antigen receptor] T cells. They’re 
indicated for more advanced disease accord-
ing to the package insert, but hopefully we’re 
going to see them playing an important role 
in that second relapse.

[If you] are wondering, “What do I have 
for later?” Even if the patient was able to get 
[belantamab and selinexor], we’re talking of 
median OS exceeding 10 years. We want our 
patients to get all the agents, but there’s a 
fraction of patients who undergo attrition by 
the various lines of therapy. Saving drugs for 
later is not a good idea because whatever the 
benefit is later, that has to be multiplied by the 
percentage of patients who remain in that line 
of therapy. In other words, when I present a 
study that says drug A plus B is better than 
drug A, everyone is happy. But a reasonable 
person would say, “You need to show me that 
drug A plus B is better than A followed by 
B.” It has to be empirically documented. The 
formula for that would be drug A plus B is 
better than A followed by 50% of B. That’s the 
attrition rate, and patients are not getting to 
that later line of therapy.

Q:

Could you review the design and 
updated efficacy, safety results of 
the CARTITUDE-1 study 
[NCT03548207]?10 Which patients 
do you think would be most 
suitable for receiving 
ciltacabtagene autoleucel (cilta-
cel; Carvykti)?

A: At ASH, Dr Thomas Martin presented 
the results of the CARTITUDE-1 study, 

which is [investigating] BCMA-targeting CAR 
T cells.11 This is a phase 1b/2 study [in which]  
97 patients received cilta-cel. This is a group 
of patients that had a median of 6 prior lines of 
therapy; the range was 3 to 18. About 85% of 
them were considered penta-exposed, and 
87% were triple-class refractory. This is very 
advanced multiple myeloma, and the results 
are remarkable. The overall response rate 
[ORR] was 97.9%, but when you break it down, 
you’re going to see that 80% of patients have a 
stringent CR [complete response]. 

The results are quite promising, and per-
haps some of those patients will have a very 
durable control of their disease. This is prob-

ably as exciting as it gets with clinical trials 
with multiple myeloma. Without a doubt, 
this is a clinical trial with the highest level 
of response that has ever been reported for 
multiple myeloma. But this has been tested 
in more advanced disease. We’re hoping to 
see what the numbers are for earlier lines. 
In fact, at ASH, the [findings from] CARTI-
TUDE-2 [NCT04133636] were also presented 
with very similar results.12 

Cilta-cel targets BCMA and the surface of 
the cells. Between 150 and 450 million CAR 
T cells are infused back to the patients after 
lymphodepletion. This is another very active 
compound. This has been approved for a few 
months for the treatment of myeloma. Not 
as many patients have been treated, mostly 
because of the availability of the product. 
It’s still restricted, so we’re working our 
way through the ramping-up period, and 
we want more patients to have access to 
this treatment. But when you look at the 
outcomes for our patients who have heavy 
prior treatment—median of 6 prior regimens, 
for the most part triple-class refractory—you 
still see an ORR of 73%.

About one-third of these patients achieve a 
stringent CR or a CR. When you look at the 
highest dose of cell administration, which is 
450 million cells, the ORR was 81% and CR 
was close to 40%. 

These patients are at risk for cytokine release 
syndrome [CRS] and neurotoxicity, ICANS 
[immune effector cell-associated neurotoxicity 
syndrome]. Most of this is manageable in 
grade 1. There’s a growing body of literature of 
early and even preventive treatment for CRS. 
The same is true for neurotoxicity. 

It’s possible in the future we’ll better 
understand products like this and they’ll 
continue to move forward. Perhaps they’ll 
even replace frontline therapy for patients 
who would otherwise be eligible for stem 
cell transplantation.

Q:
How do you select patients for 
treatment with bispecifics and do 
the different targets affect how 
you use them?

A: We’re fortunate to have a large number 
of bispecifics that are being tested 

against multiple myeloma. The majority of the 
bispecific antibodies have been directed 
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against BCMA. Other bispecifics target differ-
ent molecules like GPRC5D and FCRH5. The 
selection of these agents needs to include the 
integration of biomarkers.

Most patients who receive this type of ther-
apy, if they ultimately progress, do so because 
there’s an exhaustion of the T cells or some 
other immunoregulatory component, which 
is lost. A small fraction of patients seem to be 
losing expression of BCMA. If a patient retains 
the BCMA—for instance, they failed prior ther-
apies—and even had a prior BCMA-directed 
therapy, they could still respond nicely to 1 
of the device-specific antibodies. It’s differ-
ent if we talk about a CAR T cell vs an ADC 
vs a bispecific antibody. Each is different and 
understanding how that relates to the mecha-
nism of action, or not, will be quite important.

Regarding BCMA, we have the MajesTEC-1 
trial [NCT03145181],13 which was a phase 1 
study targeting both BCMA and CD3. It was 
a decent-sized trial. It looked at 159 patients 
who were treated with [teclistamab]. The 
patients had extensive prior treatment, with a 
median of 5 prior lines of therapy. In the case 
of the [MajesTEC-1] study, 77% of them were 
considered triple-class refractory and 29 were 
penta-refractory.

The follow-up is short because patients 
were still enrolling at the data cutoff, but the 
ORR was 65%, with a VGPR [very good partial 
response] rate or better of 60%, even 40% of 
patients achieved a CR. With the administra-
tion of the drug, as time went by, the depth of 
the responses improved over time. 

We’re hoping to have FDA approval this 
year for what could be the first bispecific for 
the treatment of multiple myeloma.

Dr [Amrita] Krishnan presented on…the 
MonumenTAL-1 study [NCT03399799],14 which 
tests talquetamab [JNJ 7564]. Talquetamab tar-
gets [GPRC5D] that’s quite restricted to plasma 
cells, though not 100%. It’s also expressed in 
certain aspects of our skin and hair follicles. 
GPRC5D stands for G-protein coupled receptor 
family C group 5 member D. It also targets 
CD3. Dr Krishnan also [said] that 95% were 
treated with this compound in a subcutaneous 
fashion. It was administered weekly subcuta-
neously and had 405 µg/kg for the dosing.

At the time, 30 patients were evaluable for 
response. They showed an ORR of 70% and a 
VGPR [rate] or better of 57%. This is a highly 
active compound and something we’re very 
excited about because it targets something 
different from BCMA. Sixty-five percent of 
patients had skin-related adverse events. 
Some were nail disorders, and they had other 
changes in the skin. Overall, it seems to be a 
well-tolerated regimen.

Q:
Is there a potential role for 
bispecifics and CAR T cells in 
earlier lines of treatment?

A: I hope to see bispecifics and CAR T cells 
play a more prominent role in frontline 

therapy. The [question]…is can CAR T cells 
replace stem cell transplant? It’s quite possible. 

You could also imagine bispecifics coming in 
very strong in the posttransplant setting until 
that time. I can imagine a study [with] patients 
who have procedural disease post transplant 
even in the form of MRD positivity only, for 
whom the administration of a bispecific could 
finish the job and result in curative therapy.

We’ve seen similar examples in other 
diseases. In ALL [acute lymphoblastic leuke-
mia], patients who are treated with frontline 
blinatumomab [Blincyto] plus dasatinib 
[Sprycel] have excellent outcomes. Maybe 
that’s going to be the case for myeloma. TT
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