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Endocrine therapies have advanced care for patients with ER+/HER2- metastatic breast cancer, 
yet due to complex tumor mechanisms and endocrine resistance, progression still persists.1,2,5

Investigating strategies in bioavailability and ER degradation 
may open more possibilities for patients.2-4,6 Reveal more at UnlockmBC.com

COULD ADVANCEMENTS IN ENDOCRINE THERAPY 
UNLOCK A BRIGHTER PATH FORWARD?

IN ER+/HER2- METASTATIC BREAST CANCER

Further research into underlying mechanisms may help delay disease progression1-4

© 2021 sanofi -aventis U.S. LLC.  All rights reserved. MAT-US-2102721-v1.0-03/2021ER=estrogen receptor; HER2=human epidermal growth factor receptor 2.

References: 1. Brufsky AM, Dickler MN. Estrogen receptor-positive breast cancer: exploiting signaling pathways implicated in endocrine resistance. The Oncologist.
2018;23(5):528-539. doi:10.1634/theoncologist.2017-0423 2. Patel HK, Bihani T. Selective estrogen receptor modulators (SERMs) and selective estrogen receptor degraders 
(SERDs) in cancer treatment. Pharmacol Ther. 2018;186:1-24. doi:10.1016/j.pharmthera.2017.12.012 3. El-Ahmad Y, Tabart M, Halley F, et al. Discovery of 6-(2,4-Dichlorophenyl)-
5-[4-[(3S)-1-(3-fluoropropyl)pyrrolidin-3-yl]oxyphenyl]-8,9-dihydro-7H-benzo[7]annulene-2-carboxylic acid (SAR439859), a potent and selective estrogen receptor degrader 
(SERD) for the treatment of estrogen-receptor-positive breast cancer. J Med Chem. 2020;63(2):512-528. doi:10.1021/acs.jmedchem.9b01293 4. Reinert T, Saad ED, Barrios CH, 
Bines J. Clinical implications of ESR1 mutations in hormone receptor-positive advanced breast cancer. Front Oncol. 2017;7(26):1-9. doi:10.3389/fonc.2017.00026 5. Osbourne 
CK, Schiff R. Mechanisms of endocrine resistance in breast cancer. Annu Rev Med. 2011;62:233-247. doi:10.1146/annurev-med-070909-182917 6. Nardone A, et al. Br J Cancer.
2019;120(3):331-339. doi:10.1038/s41416-018-0354-9

S:19"

S:11"

T:20"

T:12"

B:20.25"

B:12.25"

F:10"

FS:9.25"

F:10"

FS:9.25"

11391799_SGZ_Amcenestrant_Jrl_Ad Queen_Sz_M3FR.indd   111391799_SGZ_Amcenestrant_Jrl_Ad Queen_Sz_M3FR.indd   1 3/25/21   3:38 PM3/25/21   3:38 PM



11391799 Sanofi_Amcenestrant_Jrl_Ad Queen_Sz M3FR
Date:
Client:
Product:
Client Code:
WF Issue #
Releasing as:
Final Size:
Finishing:
Gutter:
Colors:

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

3-25-2021 3:38 PM
SANOFI US SERVICES INC
SANOFI SAR439859
MAT-US-2102721-v1.0-03/2021
8492072
PDFx1A
20 (w) x 12 (h) - Inches
None
.25
4/c process

Lacy Cato
Cait Anderson--Studio Express--
Mikasa Modi
None
Erin Brennan
©YIP (NYC-FCB)
None

Job info

Team

Special Instructions

Barlow (Bold, Medium, Medium Italic), Barlow 
Condensed (Bold, SemiBold, Medium)

Fonts Images

Inks

PREPARED BY

Additional Information

Additional Comments for Sizing

webcargo approved file to erin.brennan@fcb.com

Publication or Publications
Oncology Live and Oncology Nursing News

None Cyan,  Magenta,  Yellow,  Black

SANO_A060652_4C.tif (CMYK; 368 ppi; 81.41%; 
70.5MB), Sanofi_Genzyme_KO.ai (63.56%; 
883KB)

Scale: 1" = 1"

Bleed
Trim/Flat
Live/Safety

20.25" w x 12.25" h  20.25" w x 12.25" h
20" w x 12" h  20" w x 12" h
19" w x 11" h  19" w x 11" h 

Path: PrePress:Sanofi:11391799:11391799_SGZ_Amcenestrant_Jrl_Ad Queen_Sz_M3FR.indd

PDFX1A _

Endocrine therapies have advanced care for patients with ER+/HER2- metastatic breast cancer, 
yet due to complex tumor mechanisms and endocrine resistance, progression still persists.1,2,5

Investigating strategies in bioavailability and ER degradation 
may open more possibilities for patients.2-4,6 Reveal more at UnlockmBC.com

COULD ADVANCEMENTS IN ENDOCRINE THERAPY 
UNLOCK A BRIGHTER PATH FORWARD?

IN ER+/HER2- METASTATIC BREAST CANCER

Further research into underlying mechanisms may help delay disease progression1-4

© 2021 sanofi -aventis U.S. LLC.  All rights reserved. MAT-US-2102721-v1.0-03/2021ER=estrogen receptor; HER2=human epidermal growth factor receptor 2.

References: 1. Brufsky AM, Dickler MN. Estrogen receptor-positive breast cancer: exploiting signaling pathways implicated in endocrine resistance. The Oncologist.
2018;23(5):528-539. doi:10.1634/theoncologist.2017-0423 2. Patel HK, Bihani T. Selective estrogen receptor modulators (SERMs) and selective estrogen receptor degraders 
(SERDs) in cancer treatment. Pharmacol Ther. 2018;186:1-24. doi:10.1016/j.pharmthera.2017.12.012 3. El-Ahmad Y, Tabart M, Halley F, et al. Discovery of 6-(2,4-Dichlorophenyl)-
5-[4-[(3S)-1-(3-fluoropropyl)pyrrolidin-3-yl]oxyphenyl]-8,9-dihydro-7H-benzo[7]annulene-2-carboxylic acid (SAR439859), a potent and selective estrogen receptor degrader 
(SERD) for the treatment of estrogen-receptor-positive breast cancer. J Med Chem. 2020;63(2):512-528. doi:10.1021/acs.jmedchem.9b01293 4. Reinert T, Saad ED, Barrios CH, 
Bines J. Clinical implications of ESR1 mutations in hormone receptor-positive advanced breast cancer. Front Oncol. 2017;7(26):1-9. doi:10.3389/fonc.2017.00026 5. Osbourne 
CK, Schiff R. Mechanisms of endocrine resistance in breast cancer. Annu Rev Med. 2011;62:233-247. doi:10.1146/annurev-med-070909-182917 6. Nardone A, et al. Br J Cancer.
2019;120(3):331-339. doi:10.1038/s41416-018-0354-9

S:19"
S:11"

T:20"
T:12"

B:20.25"
B:12.25"

F:10"

FS:9.25"

F:10"

FS:9.25"

11391799_SGZ_Amcenestrant_Jrl_Ad Queen_Sz_M3FR.indd   111391799_SGZ_Amcenestrant_Jrl_Ad Queen_Sz_M3FR.indd   1 3/25/21   3:38 PM3/25/21   3:38 PM



Section

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

Interested in joining
our Advisory Board?
Contact Anita Shaffer, 
AnitaShaffer@onclive.com

Advisory Board

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

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

Arjun V. Balar, MD 
NYU Langone Medical Center
New York, NY

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

Johanna C. Bendell, MD 
Sarah Cannon Research 
Institute/Tennessee Oncology
Nashville, TN

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

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

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

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

Howard “Skip” Burris III, MD  
Sarah Cannon Research Insti-
tute/Tennessee Oncology
Nashville, TN

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

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

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

Jeffrey Crawford, MD 
Duke University School  
of Medicine
Durham, NC

Naval G. Daver, MD
The University of Texas  
MD Anderson Cancer Center
Houston, TX

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

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

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

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

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

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

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

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

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

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

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

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

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

Axel Grothey, MD
West Cancer Center
Memphis, TN

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

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

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

Leora Horn, MD, MSc 
Vanderbilt-Ingram Cancer Center 
Nashville, TN

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

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

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

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

Richard W. Joseph, MD 
Mayo Clinic Cancer Center
Jacksonville, FL

Mario E. Lacouture, MD 
Memorial Sloan Kettering  
Cancer Center
New York, NY

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

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

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

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

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

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

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

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

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

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

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

Sumanta Kumar Pal, MD 
City Of Hope
Duarte, CA

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

Roman Perez-Soler, MD 
Albert Einstein 
College of Medicine  
Montefiore Medical Center
Bronx, NY

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

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

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

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

Adam I. Riker, MD
Louisiana State University, School 
of Medicine  
New Orleans, LA

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2    Vol. 22 | No. 08 | APRIL 2021



Section

Vol. 22 | No. 08 | APRIL 2021   3

Interested in joining
our Advisory Board?
Contact Anita Shaffer, 
AnitaShaffer@onclive.com

P A R T N E R S

Cancer Care

Strategic Alliance Partnership

.com
Bringing the Global Oncology Community Together

Our editors collaborate with renowned cancer centers across the country to bring 
you reports on cutting-edge developments in oncology research and treatment.  
For this month’s Partner Perspectives, go to page 64.



Section

4    Vol. 22 | No. 08 | APRIL 2021

by  JASON HARRIS

Sara A. Hurvitz, MD, has become a leading breast cancer oncologist helping to shape the 
conversation about emerging strategies and best practices. She is serving as cochair of the 20th 
Annual International Congress on the Future of Breast Cancer® West that Physicians’ Education 
Resource®, LLC (PER®) is sponsoring July 30 and 31 in San Diego, California.
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Breast Cancer Outcomes 
Show Progress and Needs

ALTHOUGH INNOVATION HAS BEEN the bedrock of cancer care for decades, 
the impact of novel agents and treatment strategies on the natural history of a 
malignancy is often difficult to measure. However, findings from a recent anal-
ysis of outcomes among patients with metastatic breast cancer (mBC) provide 
a fascinating glimpse at patterns of progress and remaining areas of need over 
a 9-year period.

Using a real-world database of patients treated at 18 cancer centers in France, 
investigators analyzed overall survival (OS) outcomes for 21,866 women who were 
diagnosed from January 2008 through December 2017 with 1 of 3 major subtypes 
of mBC: hormone receptor–positive/HER2 negative, HER2 positive, and triple- 
negative breast cancer (TNBC).1

For patients with HER2-positive disease, median OS improved dramatically, 
from 39.1 months to 58.0 months for those diagnosed in 2008 and 2013, respec-
tively, and not reached for diagnoses made in 2014 through 2017. By contrast, 
median OS for patients with hormone receptor–positive/HER2-negative mBC 
rose from 43.4 months in 2008 to 44.8 months in 2016 and not reached in 2017. 
However, for those with TNBC, median OS was 14.0 months in 2008 vs 13.5 
months in 2017.1

In HER2-positive mBC, the improvement in outcomes shows the impact of novel 
therapies over the past 10 years. In the United States, 8 HER2-targeting agents 
are now available for patients with mBC, including 4 new therapies that the FDA 
approved in the past 16 months.2 In the hormone receptor–positive/HER2-negative 
subtype, not enough follow-up time has elapsed since the introduction of CDK4/6 
inhibitors in 2015 to gauge the impact of this important class of drugs, investiga-
tors concluded. For TNBC, the impact of therapies introduced in the past several 
years also is not yet evident; more novel therapies also are needed.

Taking a look at these numbers helps set the stage for the information on emerg-
ing breast cancer treatment strategies featured in this issue of OncologyLive®. 
Our cover story focuses on Sara A. Hurvitz, MD, who is serving as cochair of the 
20th Annual International Congress on the Future of Breast Cancer® West in July. 
In addition, our Conference Highlights section provides news from the 38th Annual 
Miami Breast Cancer Conference®, which was held in March.

These conferences, sponsored by Physicians’ Education Resource®, LLC (PER®), 
showcase the vital role that continuing medical education (CME) plays in trans-
lating theoretical concepts into clinical evidence that can be integrated into 
practice—and deliver the gains that we see in this study of mBC outcomes. For more 
information on CME, please see PER®’s robust menu of offerings at gotoPER.com.

As always, thank you for reading.
Mike Hennessy Sr

Chairman and Founder

R E F E R E N C E S

1. Delaloge S, Antoine A, Debled M, et al. Divergent evolution of overall survival across metastatic breast cancer (MBC) subtypes in 

the nationwide ESME real life cohort 2008-2016. Ann Oncol. 2020;31(suppl 4):S352-S353. doi:10.1016/j.annonc.2020.08.381

2. Hematology/oncology (cancer) approvals & safety notifications. FDA. Updated April 1, 2021. Accessed April 6, 2021. 
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transplant and in patients with relapsed or refractory multiple 
myeloma who have received at least one prior 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 proteasome inhibitor (PI) and an 
immunomodulatory agent or who are double-refractory to a PI 
and an immunomodulatory agent 

IMPORTANT SAFETY INFORMATION 
CONTRAINDICATIONS 
DARZALEX FASPRO™ (daratumumab and hyaluronidase-fihj) is 
contraindicated in patients with a history of severe hypersensitivity 
to daratumumab, hyaluronidase or any of the components of 
the formulation. 

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™. 

Systemic Reactions
In a pooled safety population of 490 patients who received 
DARZALEX FASPRO™ as monotherapy or in combination, 
11% of patients experienced a systemic administration-related 

reaction (Grade 2: 3.9%, Grade 3: 1.4%). Systemic administration-related 
reactions occurred in 10% of patients with the first injection, 0.2% 
with the second injection, and cumulatively 0.8% with subsequent 
injections. The median time to onset was 3.7 hours (range: 
9 minutes to 3.5 days). Of the 84 systemic administration-related 
reactions that occurred in 52 patients, 73 (87%) occurred on 
the day of DARZALEX FASPRO™ administration. Delayed systemic 
administration-related reactions have occurred in less than 
1% of the patients. 
Severe reactions included hypoxia, dyspnea, hypertension 
and tachycardia. 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, pruritis, chills, 
vomiting, nausea, and hypotension. 
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 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. 

Local Reactions 
In this pooled safety population, injection-site reactions 
occurred in 8% of patients, including Grade 2 reactions in 0.6%. 
The most frequent (>1%) injection-site reaction was injection site 
erythema. These local reactions occurred a median of 7 minutes 
(range: 0 minutes to 4.7 days) after starting administration of 
DARZALEX FASPRO™. Monitor for local reactions and consider 
symptomatic management. 
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~3 to 5 minute administration
•   Subcutaneous injection is substantially 

faster than intravenous daratumumab1,2

The recommended dose of DARZALEX FASPRO™

is 1,800 mg daratumumab and 30,000 units 
hyaluronidase administered subcutaneously 
over ~3 to 5 minutes. DARZALEX FASPRO™

is for subcutaneous use only. Do not 
administer intravenously.1

See the Dosage and Administration section 
of the Prescribing Information for dosing 
considerations and dosing schedules for 
approved regimens.

See Important Safety Information below for  
hypersensitivity and administration reactions, 
pre-medication and post-medication 
requirements, and other important 
considerations for use of DARZALEX FASPRO™.

Efficacy consistent with 
intravenous daratumumab
•  DARZALEX FASPRO™ demonstrated a 

non-inferior overall response rate (ORR)
vs intravenous daratumumab in 
an open-label, randomized study 
assessing monotherapy in 522 patients1

 –  ORR was 41% (95% CI: 35%, 47%) for 
DARZALEX FASPRO™ (n=263) and 37% 
(95% CI: 31%, 43%) for intravenous 
daratumumab (n=259)1

 –  Eligible patients were required to have 
relapsed or refractory multiple myeloma 
who had received ≥3 prior lines of therapy 
including a proteasome inhibitor (PI) and 
an immunomodulatory agent or who 
were double-refractory to a PI and an 
immunomodulatory agent1

•  In a single arm of a multicohort, open-label 
trial, DARZALEX FASPRO™ with lenalidomide 
and dexamethasone (DRd) was evaluated 
in 65 patients with multiple myeloma who 
had received ≥1 prior multiple myeloma 
therapy. The ORR was 91% (95% CI: 81%, 97%)1

•  In a single arm of a multicohort, open-label 
trial, DARZALEX FASPRO™ with bortezomib, 
melphalan, and prednisone (DVMP) 
was evaluated in 67 patients with newly 
diagnosed multiple myeloma who were 
ineligible for a transplant. The ORR was 88%
(95% CI: 78%, 95%)1

Fewer systemic ARRs vs 
intravenous daratumumab
•  Nearly 3x reduction in systemic 

administration-related reactions† (ARRs) 
with DARZALEX FASPRO™ vs intravenous 
daratumumab observed in the COLUMBA 
trial (13% of patients on DARZALEX FASPRO™

had a systemic ARR of any grade vs 34% 
with intravenous daratumumab)1,3

•  Both systemic ARRs, including severe 
or life-threatening reactions, and local 
injection-site reactions can occur with 
DARZALEX FASPRO™. See Important Safety 
Information for more details1

~3 to 5 minute administration
•   Subcutaneous injection is substantially 

Efficacy consistent with 
intravenous daratumumab

Fewer systemic ARRs vs 
intravenous daratumumab

DARZALEX FASPRO™: For a strong start to their treatment journey

 Contact your Oncology 
Specialist to learn more 
about DARZALEX FASPRO™

Get the latest data 
and information at 
darzalexhcp.com/faspro

 *For intravenous daratumumab, median durations 
of 16 mg/kg infusions for the fi rst, second, and 
subsequent infusions were approximately 7, 4, 
and 3 hours, respectively.2

 †In clinical trials of DARZALEX FASPRO™, 
DARZALEX® (daratumumab), and the 
Prescribing Information for DARZALEX®, 
the term “infusion reactions” was used instead 
of “systemic administration-related reactions.”

Neutropenia 
Daratumumab may increase neutropenia 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 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. 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. 
The combination of DARZALEX FASPRO™ with lenalidomide is 
contraindicated in pregnant women, because lenalidomide may 
cause birth defects and death of the unborn child. Refer to the 
lenalidomide 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. 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 FASPRO™. Type and screen patients prior to starting 
DARZALEX FASPRO™. 

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. 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 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, pyrexia, cough, muscle spasms, back pain, vomiting, 
upper respiratory tract infection, peripheral sensory neuropathy, 
constipation, and pneumonia. 
The most common hematology laboratory abnormalities (≥40%) 
with DARZALEX FASPRO™ are: decreased leukocytes, decreased 
lymphocytes, decreased neutrophils, decreased platelets, and 
decreased hemoglobin. 

Please see Brief Summary on adjacent pages.

cp-143279v1
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DARZALEX FASPRO™ (daratumumab and hyaluronidase-fihj) injectionDARZALEX 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 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 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 proteasome inhibitor (PI) and an immunomodulatory 
agent or who are double-refractory to a PI and an immunomodulatory agent.

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.
Systemic Reactions
In a pooled safety population of 490 patients who received DARZALEX 
FASPRO as monotherapy or in combination, 11% of patients experienced 
a systemic administration-related reaction (Grade 2: 3.9%, Grade 3: 1.4%). 
Systemic administration-related reactions occurred in 10% of patients with 
the first injection, 0.2% with the second injection, and cumulatively 0.8% 
with subsequent injections. The median time to onset was 3.7 hours (range:  
9 minutes to 3.5 days). Of the 84 systemic administration-related reactions 
that occurred in 52 patients, 73 (87%) occurred on the day of DARZALEX 
FASPRO administration. Delayed systemic administration-related reactions 
have occurred in less than 1% of the patients.
Severe reactions included hypoxia, dyspnea, hypertension and tachycardia. 
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, pruritis, chills, vomiting, nausea, and hypotension.
Pre-medicate patients with histamine-1 receptor antagonist, acetaminophen 
and corticosteroids [see Dosage and Administration (2.3) 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 (2.3) in Full 
Prescribing Information].
Local Reactions
In this pooled safety population, injection-site reactions occurred in 8% 
of patients, including Grade 2 reactions in 0.6%. The most frequent (>1%) 
injection-site reaction was injection site erythema. These local reactions 
occurred a median of 7 minutes (range: 0 minutes to 4.7 days) after starting 
administration of DARZALEX FASPRO. Monitor for local reactions and 
consider symptomatic management.
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 is contraindicated 
in pregnant women, because lenalidomide may cause birth defects and death 
of the unborn child. Refer to the lenalidomide 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]. 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 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.
Newly Diagnosed Multiple Myeloma
In Combination with Bortezomib, Melphalan and Prednisone
The safety of DARZALEX FASPRO with bortezomib, melphalan and prednisone 
(D-VMP) was evaluated in a single-arm cohort of PLEIADES [see Clinical Studies 
(14.1) in Full Prescribing Information]. Patients received DARZALEX FASPRO 
1,800 mg/30,000 units administered subcutaneously once weekly from weeks 1 
to 6, once every 3 weeks from weeks 7 to 54 and once every 4 weeks starting 
with week 55 until disease progression or unacceptable toxicity (N=67) in 
combination with bortezomib, melphalan and prednisone. Among these patients, 
93% were exposed for 6 months or longer and 19% were exposed for greater 
than one year.
Serious adverse reactions occurred in 39% of patients who received 
DARZALEX FASPRO. Serious adverse reactions in >5% of patients included 
pneumonia and pyrexia. Fatal adverse reactions occurred in 3.0% of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse 
reaction occurred in 4.5% of patients. The adverse reaction resulting in 
permanent discontinuation of DARZALEX FASPRO in more than 1 patient was  
neutropenic sepsis.
Dosage interruptions (defined as dose delays or skipped doses) due to an 
adverse reaction occurred in 51% of patients who received DARZALEX 
FASPRO. Adverse reactions requiring dosage interruptions in >5% of patients 
included thrombocytopenia, neutropenia, anemia, and pneumonia.
The most common adverse reactions (≥20%) were upper respiratory 
tract infection, constipation, nausea, fatigue, pyrexia, peripheral sensory 
neuropathy, diarrhea, cough, insomnia, vomiting, and back pain.
Table 1 summarizes the adverse reactions in patients who received DARZALEX 
FASPRO with bortezomib, melphalan and prednisone (D-VMP) in PLEIADES.

Table 1:  Adverse Reactions (≥10%) in Patients Who Received DARZALEX 
FASPRO with Bortezomib, Melphalan and Prednisone (D-VMP)  
in PLEIADES

Adverse Reaction

DARZALEX FASPRO  
with Bortezomib, Melphalan  

and Prednisone 
(N=67)

All Grades (%) Grades ≥3 (%)
Infections

Upper respiratory tract infectiona 39 0
Bronchitis 16 0
Pneumoniab 15 7#
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Table 1:  Adverse Reactions (≥10%) in Patients Who Received DARZALEX 
FASPRO with Bortezomib, Melphalan and Prednisone (D-VMP)  
in PLEIADES (continued)

Adverse Reaction

DARZALEX FASPRO  
with Bortezomib, Melphalan  

and Prednisone 
(N=67)

All Grades (%) Grades ≥3 (%)
Gastrointestinal disorders

Constipation 37 0
Nausea 36 0
Diarrhea 33 3#

Vomiting 21 0
Abdominal painc 13 0

General disorders and administration site conditions
Fatigued 36 3
Pyrexia 34 0
Edema peripherale 13 1#

Nervous system disorders
Peripheral sensory neuropathy 34 1#
Dizziness 10 0

Respiratory, thoracic and mediastinal disorders
Coughf 24 0

Psychiatric disorders
Insomnia 22 3#

Musculoskeletal and connective tissue disorders
Back pain 21 3#

Musculoskeletal chest pain 12 0
Metabolism and nutrition disorders

Decreased appetite 15 1#

Skin and subcutaneous tissue disorders
Rash 13 0
Pruritus 12 0

Vascular disorders
Hypertension 13 6#

Hypotension 10 3#

a  Upper respiratory tract infection includes nasopharyngitis, respiratory 
syncytial virus infection, respiratory tract infection, rhinitis, tonsillitis, upper 
respiratory tract infection, and viral pharyngitis.

b  Pneumonia includes lower respiratory tract infection, lung infection, 
pneumocystis jirovecii pneumonia, pneumonia, and pneumonia bacterial.

c  Abdominal pain includes abdominal pain, and abdominal pain upper.
d  Fatigue includes asthenia, and fatigue.
e  Edema peripheral includes edema, edema peripheral, and peripheral swelling.
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 bortezomib, melphalan and prednisone (D-VMP) include:
• General disorders and administration site conditions: infusion reaction, 

injection site reaction, chills
• Infections: herpes zoster, urinary tract infection, influenza, sepsis
• Musculoskeletal and connective tissue disorders: arthralgia, muscle spasms
• Nervous system disorders: headache, paresthesia
• Metabolism and nutrition disorders: hypocalcemia, hyperglycemia
• Respiratory, thoracic and mediastinal disorders: dyspnea, pulmonary edema
• Cardiac disorders: atrial fibrillation

Table 2 summarizes the laboratory abnormalities in patients who received 
DARZALEX FASPRO with bortezomib, melphalan and prednisone (D-VMP)  
in PLEIADES.

Table 2:  Select Hematology Laboratory Abnormalities Worsening from 
Baseline in Patients Who Received DARZALEX FASPRO with 
Bortezomib, Melphalan and Prednisone (D-VMP) in PLEIADES

Laboratory Abnormality

DARZALEX FASPRO with Bortezomib, 
Melphalan and Prednisonea

All Grades (%) Grades 3-4 (%)
Decreased leukocytes 96 52
Decreased lymphocytes 93 84
Decreased platelets 93 42
Decreased neutrophils 88 49
Decreased hemoglobin 48 19

a  Denominator is based on the safety population treated with D-VMP (N=67).

Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone (D-
Rd) 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 3 summarizes the adverse reactions in patients who received DARZALEX 
FASPRO with lenalidomide and dexamethasone (D-Rd) in PLEIADES.

Table 3:  Adverse Reactions (≥10%) in Patients Who Received DARZALEX 
FASPRO with Lenalidomide and Dexamethasone (D-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 (D-Rd) include:
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• 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 4 summarizes the laboratory abnormalities in patients who received 
DARZALEX FASPRO with lenalidomide and dexamethasone (D-Rd) in PLEIADES.

Table 4:  Select Hematology Laboratory Abnormalities Worsening from 
Baseline in Patients Who Received DARZALEX FASPRO with 
Lenalidomide and Dexamethasone (D-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 D-Rd (N=65).

Monotherapy
The safety of DARZALEX FASPRO as monotherapy was evaluated in COLUMBA 
[see Clinical Trials (14.2) in Full Prescribing Information]. Patients received 
DARZALEX FASPRO 1,800 mg/30,000 units administered subcutaneously or 
daratumumab 16 mg/kg administered intravenously; each administered 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. Among patients receiving DARZALEX FASPRO, 37% were exposed for 
6 months or longer and 1% were exposed for greater than one year.
Serious adverse reactions occurred in 26% of patients who received 
DARZALEX FASPRO. Fatal adverse reactions occurred in 5% of patients. Fatal 
adverse reactions occurring in more than 1 patient were general physical 
health deterioration, septic shock, and respiratory failure.
Permanent discontinuation due to an adverse reaction occurred in 10% of 
patients who received DARZALEX FASPRO. Adverse reactions resulting in 
permanent discontinuation of DARZALEX FASPRO in more than 2 patients 
were thrombocytopenia and hypercalcemia.
Dosage interruptions due to an adverse reaction occurred in 26% of patients 
who received DARZALEX FASPRO. Adverse reactions requiring dosage 
interruption in >5% of patients included thrombocytopenia.
The most common adverse reaction (≥20%) was upper respiratory tract infection.
Table 5 summarizes the adverse reactions in COLUMBA.

Table 5:  Adverse Reactions (≥10%) in Patients Who Received DARZALEX 
FASPRO or Intravenous Daratumumab in COLUMBA

Adverse Reaction

DARZALEX FASPRO  
(N=260)

Intravenous Daratumumab  
(N=258)

All Grades 
(%) 

Grade ≥3 
(%) 

All Grades 
(%) 

Grade ≥3 
(%) 

Infections
Upper respiratory 
tract infectiona

24 1# 22 1#

Pneumoniab 8 5 10 6@

Gastrointestinal disorders
Diarrhea 15 1# 11 0.4#

Nausea 8 0.4# 11 0.4#

General disorders and administration site conditions
Fatiguec 15 1# 16 2#

Infusion reactionsd 13 2# 34 5#

Pyrexia 13 0 13 1#

Chills 6 0.4# 12 1#

Musculoskeletal and connective tissue disorders
Back pain 10 2# 12 3#

Respiratory, thoracic and mediastinal disorders
Coughe 9 1# 14 0
Dyspneaf 6 1# 11 1#

a  Upper respiratory tract infection includes acute sinusitis, nasopharyngitis, 
pharyngitis, respiratory syncytial virus infection, respiratory tract infection, 
rhinitis, rhinovirus infection, sinusitis, and upper respiratory tract infection.

b  Pneumonia includes lower respiratory tract infection, lung infection, 
pneumocystis jirovecii pneumonia, and pneumonia.

c  Fatigue includes asthenia, and fatigue.
d  Infusion reactions includes terms determined by investigators to be related 

to infusion.
e  Cough includes cough, and productive cough.
f  Dyspnea includes dyspnea, and dyspnea exertional.
#  Only grade 3 adverse reactions occurred.
@  Grade 5 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received 
DARZALEX FASPRO include:
• General disorders and administration site conditions: injection site 

reaction, peripheral edema
• Musculoskeletal and connective tissue disorders: arthralgia, 

musculoskeletal chest pain, muscle spasms
• Gastrointestinal disorders: constipation, vomiting, abdominal pain,
• Metabolism and nutrition disorders: decreased appetite, hyperglycemia, 

hypocalcemia, dehydration
• Psychiatric disorders: insomnia
• Vascular disorders: hypertension, hypotension
• Nervous system disorders: dizziness, peripheral sensory neuropathy, 

paresthesia
• Infections: bronchitis, influenza, urinary tract infection, herpes zoster, 

sepsis, hepatitis B reactivation
• Skin and subcutaneous tissue disorders: pruritus, rash
• Cardiac disorders: atrial fibrillation
• Respiratory, thoracic and mediastinal disorders: pulmonary edema

Table 6 summarizes the laboratory abnormalities in COLUMBA.

Table 6:  Select Hematology Laboratory Abnormalities Worsening 
from Baseline in Patients Receiving DARZALEX FASPRO or 
Intravenous Daratumumab in COLUMBA

Laboratory Abnormality

DARZALEX  
FASPROa

Intravenous 
Daratumumaba

All 
Grades 

(%) 

Grades 
3-4  
(%) 

All 
Grades 

(%) 

Grades 
3-4  
(%)

Decreased leukocytes 65 19 57 14
Decreased lymphocytes 59 36 56 36
Decreased neutrophils 55 19 43 11
Decreased platelets 43 16 45 14
Decreased hemoglobin 42 14 39 16

a  Denominator is based on the safety population treated with DARZALEX 
FASPRO (N=260) and Intravenous Daratumumab (N=258). 

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.
Treatment-emergent anti-daratumumab antibodies were tested in 451 patients 
treated with DARZALEX FASPRO as monotherapy or as part of a combination 
therapy. One patient (0.2%) who received DARZALEX FASPRO as monotherapy 
tested positive for anti-daratumumab antibodies and transient neutralizing 
antibodies. However, the incidence of antibody development might not 
have been reliably determined because the assays that were used have 
limitations in detecting anti-daratumumab antibodies in the presence of high 
concentrations of daratumumab.
Treatment-emergent anti-rHuPH20 antibodies developed in 8% (19/255) of 
patients who received DARZALEX FASPRO as monotherapy and in 8% (16/192) 
of patients who received DARZALEX FASPRO as part of a combination therapy. 
The anti-rHuPH20 antibodies did not appear to affect daratumumab exposures. 
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 use of intravenous 
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
Gastrointestinal: Pancreatitis



DARZALEX FASPRO™ (daratumumab and hyaluronidase-fihj) injection DARZALEX FASPRO™ (daratumumab and hyaluronidase-fihj) injection

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 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 is contraindicated 
in pregnant women, because lenalidomide may cause birth defects and death 
of the unborn child. Lenalidomide is only available through a REMS program. 
Refer to the lenalidomide 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 and dexamethasone, advise women not to 
breastfeed during treatment with DARZALEX FASPRO. Refer to lenalidomide 
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, refer to the 
lenalidomide 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 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 
were observed based on age. Adverse reactions occurring 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 
occurring at a higher frequency (≥2% difference) in patients ≥65 years of age 
included pneumonia.
Clinical studies of DARZALEX FASPRO as part of a combination therapy did not 
include sufficient numbers of patients aged 65 and older to determine whether 
they respond differently from younger patients.
REFERENCES
1. Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the daratumumab 

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

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient 
Information).
Hypersensitivity and Other Administration Reactions
Advise patients to seek immediate medical attention for any of the following 
signs and symptoms of systemic administration-related reactions: itchy, runny 
or blocked nose; chills, nausea, throat irritation, cough, headache, shortness 
of breath or difficulty breathing [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 at least 3 months after the last 
dose [see Use in Specific Populations].
Advise patients that lenalidomide has the potential to cause fetal harm and 
has specific requirements regarding contraception, pregnancy testing, blood 
and sperm donation, and transmission in sperm. Lenalidomide is 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].

Product of Switzerland

Manufactured by: 
Janssen Biotech, Inc. 
Horsham, PA 19044 
U.S. License Number 1864

© 2020 Janssen Pharmaceutical Companies cp-144555v1



12    Vol. 22 | No. 08 | APRIL 2021

From the Editor

“This steady increase in available therapeutic options…
that need to be considered and subsequently discussed 

with patients is occurring during an era when many  
physicians are simply unable to spend sufficient time  

to permit such deliberations.”
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THE HISTORY OF VACCINE development high-
lights the remarkable achievement associated 
with the establishment of several unquestion-
ably safe and highly effective coronavirus 

disease 2019 (COVID-19) vaccines.1  In an analysis of more 
than 600 clinical trials, investigators found that the prob-
ability was only 10% for vaccines moving from phase 2 
studies to FDA licensure within 10 years.1 Further, the 
average time for this approval to occur was 4.4 years. So 
the current endorsement of 3 COVID-19 vaccines in the 
United States (although the approvals are not formally 
complete), with several additional products pending FDA 
review, in less than 1 year from the identification of the 
structure of the COVID-19 virus is simply remarkable.

This accomplishment underscores the evolving 
successes associated with converting our understanding 
of basic molecular biology into major advances in human 
health and also characterizes the situation in anticancer 
therapeutics; progress in laboratory research (founda-
tional and translational) is rapidly being transformed into 
meaningful benefits in the clinic.

Consider, for example, developments in a single, rela-
tively common molecular abnormality in non–small cell 
lung cancer, the KRAS G12C mutation.2 In Western popu-
lations, KRAS mutations have been identified in as many 
as one-third of individuals with lung adenocarcinomas, 
with no currently available antineoplastic agent that effec-
tively targets this critically relevant driver abnormality.2

Basic research efforts have provided a detailed under-
standing of the role of KRAS mutations in tumor 
progression and the critical opportunity that exists to 

impact disease progression. KRAS mutations are partic-
ularly observed in individuals with a current or past 
smoking history and are associated with both chemo-
therapy resistance and poorer clinical outcomes.2   

The majority of KRAS mutations (80%) are found at 
codon 12, with several specific abnormalities being iden-
tified. The most common mutation (G12C) accounts for 
40% to 50% of KRAS observed in lung adenocarcinomas, 
which have been shown to be associated with cisplatin 
resistance.2 In addition, the presence of a KRAS mutation 
has been associated with a high degree of resistance to 
EGFR inhibitors.2

However, promising early results have been reported 
with several antineoplastic agents that appear to effec-
tively target KRAS G12 mutations, administered both as 
single agents and in combination strategies. It is reason-
able to anticipate that one drug—and likely more drugs—in 
this category will be approved relatively soon for the 
noninvestigative treatment of lung cancer.2

PUTTING KNOWLEDGE INTO ACTION
Although there is genuine excitement among physicians 
caring for patients with lung cancer about the prospects 
for these new therapies, one must painfully acknowl-
edge the critical issue of the minimal decision-support 
approaches available for those adding these drugs to the 
portfolio of chemotherapy, targeted, and immunothera-
peutic antineoplastic agents used to treat this disease 
entity. Clinicians will also be required to consider 
issues of single-agent vs combination therapy, optimal 
sequencing of management strategies, the increasing 
use of molecular diagnostics, and individual insurance 
company–mandated pathways.

One only need consider the current state of the use of 
PARP inhibitors in the treatment of patients with epithe-
lial ovarian cancer to appreciate the rapidly evolving 
complexity of choices associated with expanding ther-
apeutic options. There are now 3 FDA-approved PARP 
inhibitors for both active therapy and maintenance, with 
different single- agent and combination approaches to 
be considered in multiple settings.3 Further, clinicians 
must now include a decision to either employ or not utilize 
molecular testing, either for single gene defects or more 
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complex molecular signatures for homologous recombination defi-
ciency, in their management decisions for individual patients.

Finally, added to this list of clinical considerations are evolving 
evidence-based pathways that are not directly related to specific anti-
neoplastic therapeutics but rather to supportive efforts in unique 
clinical settings, such as the requirement for venous thrombo-
embolism prophylaxis.4

This steady increase in available therapeutic options in multi-
ple cancers types and clinical settings that need to be considered 
and subsequently discussed with patients is occurring during an era 
when many physicians are simply unable to spend sufficient time to 
permit such deliberations. A recent report involving 155,000 physi-
cians in 417 health systems in the United States that included data 
from 100 million patient encounters revealed that clinicians spent a 
large percentage of their time directly interacting with the electronic 
medical record (chart review, documentation, ordering) rather than in 
direct conversation and discussion with the patient.5

How do these developments affect optimal patient care in the oncol-
ogy arena? To be clear, the goal of all oncology providers is to provide 
the highest-possible level of care.

However, consider the following: Despite the fact that obtain-
ing germline genetic testing on all women diagnosed with epithelial 
ovarian cancer has been strongly recommended for a number of 
years by multiple national organizations, only 34.3% of such patients 
had undergone such testing, according to results of a recent analy-
sis of population-based data in California and Georgia.6  This is for 
molecular testing, principally BRCA mutations, that is universally 
recognized to be of benefit not only for the individual patient but also 
for family members.  

Of course, the conclusion here is not that oncologists are unwilling 
to obtain such testing, but rather that they are simply overwhelmed 
with the magnitude of the rapidly increasing requirements associated 
with the provision of optimal care. And, although there is certainly 
no single solution to this complex issue, one critical component of the 
answer must be the development of relatively simple, cost-effective, 
and highly robust decision-support tools. ■
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Idecabtagene Vicleucel Gets Green Light  
for Relapsed/Refractory MM
The FDA has approved idecabtagene vicleucel (ide-cel; Abecma) 

for patients with relapsed/refractory multiple myeloma (MM) after 

4 or more prior lines of therapy, including an immunomodulatory 

agent, a proteasome inhibitor, and an anti-CD38 monoclonal antibody.

The approval of the first-in-class BCMA-directed chimeric antigen receptor 

(CAR) T-cell therapy was based on findings from the phase 2 KarMMA trial 

(NCT03361748), in which 128 patients were given ide-cel at the following doses: 

150 x 106 (n = 4), 300 x 106 (n = 70), or 450 x 106 (n = 54).

In the efficacy-evaluable population (n = 100), ide-cel elicited an overall 

response rate of 72% (95% CI, 62%-81%) and a stringent complete response rate 

of 28% (95% CI, 19%-38%). The median age of the participants was 61 years, and 

35% of patients had high-risk cytogenetics.

Ide-cel is approved as a one-time infusion with a recommended dose range of 

300 to 460 x 106 CAR-positive T cells.

 TO READ MORE,  V ISIT   bit. ly/31JiafN.

Isatuximab Triplet Expands Treatment 
Options for Multiple Myeloma
Isatuximab-irfc (Sarclisa) in combination with carfilzomib 

(Kyprolis) and dexamethasone has been approved by the FDA 

for the treatment of adult patients with relapsed or refractory 

multiple myeloma who have received 1 to 3 prior lines of therapy.

The CD38-directed cytolytic antibody was evaluated in the phase 3 IKEMA trial 

(NCT03275285) in which 302 patients were randomized 3:2 to either the exper-

imental triplet regimen (n = 179) or carfilzomib plus dexamethasone (n = 123). 

Investigators reported that the median PFS with the addition of isatuximab was 

not reached vs 20.27 months (95% CI, 15.77-not reached) in the comparator arm 

(HR 0.548; 95% CI, 0.366-0.822; P = .0032).

The overall response rates were 86.6% (95% CI, 80.7%-91.2%) and  

82.9% (95% CI, 75.1%-89.1%), respectively. Specifically, of the patients who 

experienced a response with isatuximab, 71 responders (39.7%) had a reported 

complete response, 55 (33.0%) had a very good partial response, and 25 (14.0%) 

had a partial response. For those treated with carfilzomib plus dexamethasone 

alone, 34 (27.6%) had a complete response, 35 (28.5%) had a very good partial 

response, and 33 (26.8%) had a partial response.

 TO READ MORE,  V ISIT   bit. ly/3sP4tI9.

Pembrolizumab Gains Approval for 
Esophageal/Gastroesophageal Carcinoma
The FDA has approved pembrolizumab (Keytruda) in combination 

with platinum and fluoropyrimidine-based chemotherapy for 

patients with metastatic or locally advanced esophageal or gastro-

esophageal carcinoma who are ineligible for surgical resection or 

definitive chemoradiation.

The approval of the checkpoint inhibitor was based on findings from the  

phase 3 KEYNOTE-590 (NCT03189719) trial, in which 749 patients were 

randomized to receive either pembrolizumab plus chemotherapy (n = 373) or 

chemotherapy (n = 376).

The median overall survival in the investigative arm was 12.4 months (95% CI, 

10.5-14.0), compared with 9.8 months (95% CI, 8.8-10.8) in the control arm  

(HR, 0.73; 95% CI, 0.62-0.86; P < .0001). Additionally, the median 

progression-free survival in the investigative arm was 6.3 months (95% CI, 

6.2-6.9) vs 5.8 months (95% CI, 5.0-6.0) in the control arm (HR 0.65; 95% CI, 

0.55-0.76; P < .0001). Further, in patients who had a PD-L1 combined positive 

score of 10 or higher, the median overall survival with pembrolizumab was  

13.5 months (95% CI, 11.1-15.6) vs 9.4 months (95% CI, 8.0-10.7) with chemo-

therapy alone (HR, 0.63; 95% CI, 0.49-0.78; P < .0001).

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

FDA Issues Complete Response Letter for 
Pembrolizumab for Early-Stage TNBC
The FDA has issued a complete response letter deferring the 

regulatory decision for the supplemental biologics license appli-

cation for pembrolizumab (Keytruda) for use in patients with 

high-risk, early-stage triple-negative breast cancer (TNBC) plus chemo-

therapy as neoadjuvant treatment, then continuing as a single agent as adjuvant 

treatment following surgery.

The FDA’s Oncologic Drugs Advisory Committee voted 10-0 that a decision be 

deferred until further findings from KEYNOTE-522 trial become available. The next 

interim analysis from the trial is expected to occur in the third quarter of 2021. 

The response does not affect any currently approved indications for the PD-1 

inhibitor, such as its indication for use with chemotherapy in patients with locally 

recurrent unresectable or metastatic TNBC whose tumors have PD-L1 positivity.

The agency issued the response after reviewing data from the phase 3 

KEYNOTE-522 trial (NCT03036488), which randomized 1174 adult patients with 

centrally confirmed TNBC to receive either pembrolizumab plus chemotherapy 

(n = 784) or placebo plus chemotherapy (n = 390). At the first interim analysis of 

the first 602 patients to undergo randomization, the investigative arm exhibited a 

pathologic complete response rate of 64.8% (95% CI, 59.9%-69.5%) vs 51.2% (95% 

CI, 44.1%-58.3%) in the control arm, translating to an estimated treatment differ-

ence of 13.6 percentage points (95% CI, 5.4-21.8; P < .001). 

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

Daunorubicin/Cytarabine Label Expanded  
to Include Pediatric AML Indication
The FDA has approved a revised label for daunorubicin/ 

cytarabine (Vyxeos) to include the treatment of pediatric patients 

aged 1 year and older with newly diagnosed, therapy-related acute 

myeloid leukemia (AML) or AML with myelodysplasia-related changes.

The approval of the anthracycline and antimetabolite combination was 

supported by data from the phase 1/2 AAML1421 study (NCT02642965) and the 

phase 1 CPX-MA-1201 study (NCT01943682). 

AAML1421 enrolled 38 pediatric patients aged 1 to 21 years who had AML in 

first relapse. According to data from the trial, 20 patients (54%) had a complete 

response (CR) and 5 (14%) had a CR with partial recovery of platelet count. 

Additionally, 84% of patients who had CR/CR with partial recovery of platelet 

count were found to have no detectable residual disease.

CPX-MA-1201 enrolled a total of 27 patients aged 1 to 19 years who had 

relapsed/refractory hematologic malignancies. Results from the phase 1 trial 

aligned with AAML1421, showing that daunorubicin/cytarabine had no differ-

ences in its toxicity profile with regard to age. 

The combination comes with a boxed warning stating that it cannot be substi-

tuted with other daunorubicin- and/or cytarabine-containing products.

 TO READ MORE,  V ISIT   bit. ly/3dE3P9N.
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Umbralisib Expands the Treatment Landscape  
for Non-Hodgkin Lymphomas

by KYLE DOHERTY

A FAVORABLE RISK PROFILE and clinically meaningful response 

rates have made umbralisib (Ukoniq) a new therapeutic option for patients with 

heavily pretreated indolent non-Hodgkin lymphomas. The agent’s enhanced selec-

tivity for the PI3Kδ isoform as well as inhibition of CK1ε resulted in improved 

overall response rates (ORR) for patients with relapsed or refractory marginal zone 

lymphoma (MZL) and refractory follicular lymphoma (FL).1

On February 5, 2021, the FDA granted accelerated approval to umbralisib for the 

treatment of adult patients with relapsed or refractory MZL who have received at 

least 1 prior anti-CD20–based regimen and adults with relapsed or refractory 

FL who have received at least 3 prior lines of systemic therapy. The approval was 

based on findings from 2 single-arm cohorts of the phase 2 UNITY-NHL  

trial (NCT02793583).2

Results of the trial showed that umbralisib therapy resulted in an ORR 

of 49% (95% CI, 37.0%-61.6%) in patients with MZL (n = 69) with16% of 

patients achievinng a complete response (CR) and 33% had a partial 

response (PR). With a median follow-up of 20.3 months, the median 

duration of response for patients with MZL was not reached (95% CI, 

9.3-not estimable). 

Patients with FL (n = 117) had similar outcomes, with 50 patients  

experiencing a CR or PR for a reported ORR of 43% (95% CI, 33.6%-52.2%). 

Specifically, 3% had a CR and 39% had a PR.3 At a median follow-up of  

20.1 months, the duration of response was 11.1 months (95% CI, 8.3-16.4).

In an interview with OncologyLive®, Nathan H. Fowler, MD, a lymphoma specialist in 

the Department of Lymphoma-Myeloma at The University of Texas MD Anderson Cancer 

Center in Houston, and lead author of the UNITY-NHL trial, discussed how umbralisib 

could potentially shift the treatment paradigm for patients with MZL and FL.

Q
What was noteworthy about the efficacy data  
that led to the approval? 

The primary objective of the study was to look at the ORR of this single agent in 

these relapsed, low-grade lymphomas. With a median of 28 months’ follow-up, 

the ORR was 49%, and that’s pretty good for a patient population on their second, 

third, or fourth line of treatment. Almost all patients had reductions in their tumor 

volume; in fact, 86% of patients had shrinkage of their tumor. The median dura-

tion of response has not been reached for [patients with] MZL; it was approximately 

1 year 11 months, for [patients with] FL and 18 months [for patients with] SLL 

[small lymphocytic lymphoma].

Q Please describe the mechanism of action of umbralisib. 
Umbralisib is a selective PI3 kinase inhibitor. It hits the δ isoform, as well 

as a couple other isoforms but it’s highly selective for the δ isoform of PI3 kinase. 

It also hits CK1ε, which is a protein that is involved in translation of multiple  

oncogenes, such as MYC and BCL2. 

Q
Regarding safety, what do we know about umbralisib’s 
tolerability, and what adverse events are important to 

keep in mind when prescribing it? 
[Umbralisib] as a single agent was very well tolerated. Very few patients had to 

discontinue the drug; only 14% of patients had to stop therapy because of an 

adverse event. We saw grade 3 events, which are serious events, in not many 

patients; [we saw] neutropenia [in] approximately 11%, grade 3 diarrhea in 10%, and 

occasionally we saw elevation of liver function tests in approximately 7% of patients. 

For patients who are given the agent, I think it’s important to monitor [for] drop 

in blood counts along with GI [gastrointestinal] adverse effects. But I think the study 

showed that if you manage the drug [dosage] and interrupt dosing when patients 

develop an event, very few patients actually have to stop the drug due to toxicity.

Q
How does this approval advance the MZL  
and FL treatment paradigm?

Patients who have FL [with multiple relapses] unfortunately tend to have 

worse outcomes with each subsequent line of treatment. We know that 

patients, when they get to their second, third, fourth line of therapy, 

often can have short remission rates. We need new drugs in that cate-

gory—patients with multiple relapses. Many of the drugs that are currently 

available for patients in this setting are either associated with significant 

toxicity or low efficacy. 

Umbralisib represents another drug in a unique class that is relatively 

tolerable and has tumor activity in the vast majority of patients [in which] 

it’s used. I believe this option will be utilized by clinicians for patients 

with third- or fourth-line follicular lymphoma. For patients with FL who experience 

multiple relapses, we need more treatments. This treatment is very active, and it’s 

associated with a very limited toxicity profile. Plus, it’s oral, so it’s easy to give, the 

toxicity is not too high, and it appears very active in patients after multiple other 

lines of therapy.

Q What are the next steps for umbralisib  
in lymphoma and possibly beyond?

The promising activity profile [and] toxicity rate suggest this drug could be an 

agent that would work well in combination, both in the relapse setting and poten-

tially earlier lines of treatment. I hope that we will begin to see combination studies 

involving umbralisib across many different cancers, including low-grade lymphomas.

Interestingly, a portion of patients achieved complete remissions with durable, 

long remission rates. I think that we need more research into potential biomarkers 

of response for these patients so we can identify patients who are most likely to 

derive really deep and long remissions with targeted therapy. ■

R E F E R E N C E S

1. Fowler NH, Samaniego F, Jurczak W, et al. Umbralisib, a dual PI3Kδ/CK1ε inhibitor in patients with 

relapsed or refractory indolent lymphoma. J Clin Oncol. Published online March 8, 2021. doi:10.1200/

JCO.20.03433

2. FDA grants accelerated approval to umbralisib for marginal zone lymphoma and follicular lymphoma. 

FDA. Updated February 5, 2021. Accessed March 24, 2021. https://www.fda.gov/drugs/drug-ap-

provals-and-databases/fda-grants-accelerated-approval-umbralisib-marginal-zone-lympho-

ma-and-follicular-lymphoma 

3. Ukoniq. Prescribing information. TG Therapeutics Inc; 2021. Accessed  March 24, 2021. https://

www.accessdata.fda.gov/drugsatfda_docs/label/2021/213176s000lbl.pdf 
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Fowler, MD
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PIVOTAL CLINICAL TRIAL

UNITY-NHL (NCT02793583) was a phase 2b, multicohort, open-label study of 208 patients 
with relapsed or refractory MZL, FL, or small lymphocytic lymphoma (SLL) who were unre-
sponsive to prior treatments (≥ 1 MZL; ≥ 2 FL/SLL), including at least 1 anti-CD20–based 
therapy. Patients were administered umbralisib 800 mg orally once daily until disease 
progression, unacceptable toxicity, or study withdrawal.

BASELINE PATIENT CHARACTERISTICS

Median age (years, range)

67
(34-88)

MZL (n = 69)

65
(29-87)

FL (n = 117)

Median number of prior systemic  
last therapies (range)

2
(1-6)

3
(1-10)

MZL FL

Disease stage at screeninga

64%

17%

10%
6% 42% 31%

12%
15%

1%
MZL FL

■ I ■ II ■ III ■ IV ■ Unknown

FL, follicular lymphoma; MZL, marginal zone lymphoma.

aNumbers have been rounded.

Prior therapies 

21.7%
75.4%

69.6%

5.8%
4.3%
4.3%
2.9%

0%
100%

100%

15.4%
12.0%
10.3%
8.5%

MZL FL

■ Anti-CD20 monotherapy only
■ Anti-CD20–based chemoimmunotherapy
■ Lenalidomide 
■ Lenalidomide and anti-CD20 antibody
■ Lenalidomide and rituximab
■ BTK inhibitor
■ Alkylating agent

BTK, Bruton tyrosine kinase; FL, follicular lymphoma;  
MZL, marginal zone lymphoma.

R E F E R E N C E S
1. Ukoniq. Prescribing information. TG Therapeutics, Inc; 2021. Accessed  

March 19, 2021. https://www.accessdata.fda.gov/drugsatfda_docs/
label/2021/213176s000lbl.pdf 

2. Multi-discipline review. FDA. Accessed March 29, 2021. https://www.
accessdata.fda.gov/drugsatfda_docs/nda/2021/213176Orig1Orig2s-
000MultidisciplineR.pdf 

WARNINGS AND PRECAUTIONS

• Infections
• Neutropenia
• Diarrhea or noninfectious colitis 
• Hepatotoxicity

• Severe cutaneous reactions
• Allergic reactions due to inactive ingredient  

FD&C yellow No. 5 (tartrazine)
• Embryo-fetal toxicity 

FDA approval—February 5, 2021
The FDA grants accelerated approval for the kinase inhibitor umbralisib (Ukoniq) for the 
treatment of adult patients with relapsed or refractory marginal zone lymphoma (MZL) who 
have received at least 1 prior anti-CD20–based regimen and adult patients with relapsed 

or refractory follicular lymphoma (FL) who have received at least 3 prior lines of systemic therapy.

Mechanism of action: 
• Umbralisib is a dual inhibitor of PI3Kδ, which 

is expressed in normal and malignant B cells, 
and of CK1ε, which has been implicated in the 
pathogenesis of cancer cells, including lym-
phoid malignancies. Additionally, umbralisib 
inhibited a mutated form of ABL1 in biochemi-
cal assays and inhibited cell proliferation,  
CXCL12-mediated cell adhesion, and 
CCL19-mediated cell migration in lymphoma 
cell lines in studies conducted in vitro.

How supplied: 
• 200-mg tablets

Dosing: 
• 800 mg orally once daily with food

Company: TG Therapeutics, Inc

E F F I C AC Y  R E S U LT S  I N  T H E  U N I T Y- N H L  T R I A L

Outcome MZL (n = 69) FL (n = 117)

ORR (95% CI) 49% (37.0%-61.6%) 43% (33.6%-52.2%)

CR 16% 3.4%

PR 33% 39%

Median DOR, months (95% CI) NR (9.3-NE) 11.1 (8.3-16.4)

CR, complete response; DOR, duration of response; FL, follicular lymphoma; MZL, marginal zone lymphoma;  
NE, not estimable; NR, not reached; ORR, overall response rate; PR, partial response.

C O M M O N LY  R E P O R T E D  A DV E R S E  E V E N T S  I N  U N I T Y- N H L  T R I A L

Adverse event Umbralisib (N = 221)

All grades Grade 3 or 4

Diarrhea 58% 10%

Nausea 38% < 1%

Vomiting 21% < 1%

Abdominal pain 19% 3%

Fatigue 41% 3%

Musculoskeletal pain 27% 2%

Upper respiratory tract infection 21% < 1%

Decreased appetite 19% 2%

Rash 18% 3%
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INDICATIONS 

Retevmo is a kinase inhibitor indicated for the treatment of:

• adult patients with metastatic RET fusion-positive non-small cell lung cancer (NSCLC) 
• adult and pediatric patients 12 years of age and older with advanced or metastatic RET-mutant medullary thyroid cancer (MTC) 

who require systemic therapy 
• adult and pediatric patients 12 years of age and older with advanced or metastatic RET fusion-positive thyroid cancer who require 

systemic therapy and who are radioactive iodine-refractory (if radioactive iodine is appropriate)

These indications are approved under accelerated approval based on overall response rate (ORR) and duration of response (DoR). Continued 
approval for these indications may be contingent upon verifi cation and description of clinical benefi t in confi rmatory trials.
RET=rearranged during transfection. 

IMPORTANT SAFETY INFORMATION

Hepatotoxicity: Serious hepatic adverse reactions occurred in 2.6% of patients treated with Retevmo. Increased aspartate 
aminotransferase (AST) occurred in 51% of patients, including Grade 3 or 4 events in 8% and increased alanine aminotransferase (ALT) 
occurred in 45% of patients, including Grade 3 or 4 events in 9%. The median time to fi rst onset for increased AST was 4.1 weeks (range: 
5 days to 2 years) and increased ALT was 4.1 weeks (range: 6 days to 1.5 years). Monitor ALT and AST prior to initiating Retevmo, every 
2 weeks during the fi rst 3 months, then monthly thereafter and as clinically indicated. Withhold, reduce dose or permanently discontinue 
Retevmo based on the severity.

Hypertension occurred in 35% of patients, including Grade 3 hypertension in 17% and Grade 4 in one 
(0.1%) patient. Overall, 4.6% had their dose interrupted and 1.3% had their dose reduced for hypertension. 
Treatment-emergent hypertension was most commonly managed with anti-hypertension medications. 
Do not initiate Retevmo in patients with uncontrolled hypertension. Optimize blood pressure prior to 
initiating Retevmo. Monitor blood pressure after 1 week, at least monthly thereafter, and as clinically 
indicated. Initiate or adjust anti-hypertensive therapy as appropriate. Withhold, reduce dose, or 
permanently discontinue Retevmo based on the severity.

Response in patients with metastatic RET fusion-positive non-small cell lung cancer 
(NSCLC), advanced or metastatic RET fusion-positive thyroid cancer (non-medullary 
thyroid cancer (non-MTC)),* and advanced or metastatic RET-mutant MTC1

Find RET. Find results on Retevmo.com.

* Primary tumor histologies included papillary thyroid cancer, poorly diff erentiated thyroid 
cancer, anaplastic thyroid cancer, and Hurthle cell thyroid cancer.1

† Patients previously treated with platinum-based chemotherapy and with measurable 
CNS lesions at baseline according to IRC assessment.1

‡ Patients in this cohort received no prior systemic therapy other than radioactive iodine (RAI).1
§ Patients in this cohort received a prior systemic therapy (including sorafenib, lenvatinib, 
or both) other than RAI.1

|| The effi  cacy of Retevmo was evaluated in 55 patients with RET-mutant advanced MTC 
who were previously treated with cabozantinib or vandetanib enrolled into a cohort of 
LIBRETTO-001.1

¶ Patients with advanced or metastatic RET fusion-positive NSCLC who had progressed on 
platinum-based chemotherapy and those without prior systemic therapy were enrolled in 
separate cohorts.1

# Non-medullary thyroid cancers (non-MTC) by histology included papillary (n=31), poorly 
diff erentiated (n=4), anaplastic (n=2), and Hurthle cell (n=1).1,4

** Other tumors included pancreatic cancer (n=7), colon cancer (n=5), and adrenal gland 
carcinoma (n=3).4

†† Number of patients included in the initial effi  cacy analysis. Effi  cacy was based on patients 
who had at least 6 months of follow-up.1

‡‡ Effi  cacy was evaluated in 105 adult patients with metastatic RET fusion-positive NSCLC 
who were previously treated with platinum chemotherapy enrolled into a cohort of 
LIBRETTO-001. All 105 patients received systemic therapy. 58 of the 105 patients 
received prior anti-PD-1/PD-L1 therapy, and 50 of the 105 patients received a prior 
multikinase inhibitor (MKI).1,4

§§ Patients with RET-mutant NSCLC and RET-mutant thyroid cancer (non-MTC) were not 
enrolled in the trial since RET is not the driver of tumor growth in these cancers.1,6

BID=twice daily; CI=confi dence interval; CNS=central nervous system; CR=complete 
response; DoR=duration of response; NE=not estimable; ORR=objective response rate; 
PO=orally; PR=partial response; RECIST=Response Evaluation Criteria in Solid Tumors.

Trial Design The phase I/II, multicohort, open-label, single-arm, 
multicenter LIBRETTO-001 trial evaluated the effi  cacy of Retevmo 
in a population of 702 patients with metastatic RET fusion-positive 
NSCLC (n=332),¶ advanced or metastatic RET fusion-positive 
thyroid cancer (non-MTC)# (n=38), advanced or metastatic 
RET-mutant MTC (n=306), and certain other advanced solid 
tumors with RET alterations (n=26).** The study enrolled the 
following cohorts: systemic therapy-naive patients (n=39††) and 
previously treated (n=105††‡‡) patients who had progressed on 
platinum-based chemotherapy with metastatic RET fusion-positive 
NSCLC; systemic therapy-naive (n=8‡††) and previously treated 
(n=19§††) patients with advanced or metastatic RET fusion-positive
thyroid cancer (non-MTC); and treatment-naive (n=88††) and 
previously treated (n=55||††) patients with advanced or metastatic 
RET-mutant MTC. Major effi  cacy outcomes were ORR and DoR. 
In phase II, the dose for Retevmo was 160 mg PO BID.1,4,5§§

ORR was defi ned as CR + PR and was assessed by independent 
review committee (IRC) according to RECIST v1.1.1

All results reviewed by an IRC.1,3

Advanced or Metastatic RET-Mutant MTC

Median DoR 
not yet reached

(95% CI: 19.1, NE); 
median follow-up: 14.1 months1,3

Median DoR 
not yet reached

(95% CI: NE, NE); 
median follow-up: 8.8 months1,3

Median DoR 
was 18.4 months

(95% CI: 7.6, NE); 
median follow-up: 17.5 months1,3

Median DoR 
was 17.5 months

(95% CI: 12, NE); 
median follow-up: 12.1 months1,3

Median DoR 
was 22.0 months

(95% CI: NE, NE); 
median follow-up: 7.8 months1,3

Metastatic RET Fusion-Positive NSCLC

Previously treated with platinum chemotherapy (n=105)Treatment naive (n=39)

Median DoR 
not yet reached

(95% CI: 12, NE); 
median follow-up: 7.4 months1,3

Advanced or Metastatic RET 
Fusion-Positive Thyroid Cancer (Non-MTC)

Previously treated 
with cabozantinib and/or 

vandetanib|| (n=55)
Cabozantinib/vandetanib 

treatment naive (n=88)

Retevmo® is a registered trademark owned or licensed by Eli Lilly and Company, its subsidiaries, or a�  liates.
PP-SE-US-0397    11/2020     © Lilly USA, LLC 2020.  All rights reserved. 

Previously treated§ (n=19)Systemic therapy naive‡ (n=8)

Responses in intracranial
lesions were observed in

10 of 11
previously treated patients 

with measurable brain metastases1†

CNS DoR was ≥6 months in all responders
with measurable brain metastases1†

No patients received radiation therapy to the 
brain within 2 months prior to study entry1

85% ORR1

(95% CI: 70, 94)
0% CR + 85% PR

100% ORR1

(95% CI: 63, 100)
12.5% CR + 88% PR

73% ORR1

(95% CI: 62, 82)
11% CR + 61% PR

69% ORR1

(95% CI: 55, 81)
9% CR + 60% PR

79% ORR1

(95% CI: 54, 94)
5.3% CR + 74% PR

64% ORR1

(95% CI: 54, 73)
1.9% CR + 62% PR

Please see Important Safety Information and Brief Summary of 
Prescribing Information for Retevmo on subsequent pages.

Adverse Reactions and Laboratory Abnormalities

•  The most common adverse reactions, including laboratory abnormalities, (≥25%) were increased aspartate aminotransferase (AST), 
increased alanine aminotransferase (ALT), increased glucose, decreased leukocytes, decreased albumin, decreased calcium, dry mouth, 
diarrhea, increased creatinine, increased alkaline phosphatase, hypertension, fatigue, edema, decreased platelets, increased total cholesterol, 
rash, decreased sodium, and constipation

•  Serious adverse reactions occurred in 33% of patients who received Retevmo. The most frequent serious adverse reaction (in ≥2% of 
patients) was pneumonia. Fatal adverse reactions occurred in 3% of patients; fatal adverse reactions which occurred in >1 patient included 
sepsis (n=3), cardiac arrest (n=3) and respiratory failure (n=3). Permanent discontinuation due to an adverse reaction occurred in 5% of 
patients who received Retevmo Adverse reactions resulting in permanent discontinuation in patients who received Retevmo included 
increased ALT (0.4%), sepsis (0.4%), increased AST (0.3%), drug hypersensitivity (0.3%), fatigue (0.3%), and thrombocytopenia (0.3%) 

•  Dose interruptions due to an adverse reaction occurred in 42% of patients who received Retevmo. Adverse reactions requiring dosage 
interruption in ≥2% of patients included ALT increased, AST increased, hypertension, diarrhea, pyrexia, and QT prolongation

•  Dose reductions due to an adverse reaction occurred in 31% of patients who received Retevmo. Adverse reactions 
requiring dosage reductions in ≥2% of patients included ALT increased, AST increased, QT prolongation, and fatigue

Retevmo is the fi rst precision oncology
treatment approved specifi cally for 
patients with certain RET-driven cancers.1,2
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INDICATIONS 

Retevmo is a kinase inhibitor indicated for the treatment of:

• adult patients with metastatic RET fusion-positive non-small cell lung cancer (NSCLC) 
• adult and pediatric patients 12 years of age and older with advanced or metastatic RET-mutant medullary thyroid cancer (MTC) 

who require systemic therapy 
• adult and pediatric patients 12 years of age and older with advanced or metastatic RET fusion-positive thyroid cancer who require 

systemic therapy and who are radioactive iodine-refractory (if radioactive iodine is appropriate)

These indications are approved under accelerated approval based on overall response rate (ORR) and duration of response (DoR). Continued 
approval for these indications may be contingent upon verifi cation and description of clinical benefi t in confi rmatory trials.
RET=rearranged during transfection. 

IMPORTANT SAFETY INFORMATION

Hepatotoxicity: Serious hepatic adverse reactions occurred in 2.6% of patients treated with Retevmo. Increased aspartate 
aminotransferase (AST) occurred in 51% of patients, including Grade 3 or 4 events in 8% and increased alanine aminotransferase (ALT) 
occurred in 45% of patients, including Grade 3 or 4 events in 9%. The median time to fi rst onset for increased AST was 4.1 weeks (range: 
5 days to 2 years) and increased ALT was 4.1 weeks (range: 6 days to 1.5 years). Monitor ALT and AST prior to initiating Retevmo, every 
2 weeks during the fi rst 3 months, then monthly thereafter and as clinically indicated. Withhold, reduce dose or permanently discontinue 
Retevmo based on the severity.

Hypertension occurred in 35% of patients, including Grade 3 hypertension in 17% and Grade 4 in one 
(0.1%) patient. Overall, 4.6% had their dose interrupted and 1.3% had their dose reduced for hypertension. 
Treatment-emergent hypertension was most commonly managed with anti-hypertension medications. 
Do not initiate Retevmo in patients with uncontrolled hypertension. Optimize blood pressure prior to 
initiating Retevmo. Monitor blood pressure after 1 week, at least monthly thereafter, and as clinically 
indicated. Initiate or adjust anti-hypertensive therapy as appropriate. Withhold, reduce dose, or 
permanently discontinue Retevmo based on the severity.

Response in patients with metastatic RET fusion-positive non-small cell lung cancer 
(NSCLC), advanced or metastatic RET fusion-positive thyroid cancer (non-medullary 
thyroid cancer (non-MTC)),* and advanced or metastatic RET-mutant MTC1

Find RET. Find results on Retevmo.com.

* Primary tumor histologies included papillary thyroid cancer, poorly diff erentiated thyroid 
cancer, anaplastic thyroid cancer, and Hurthle cell thyroid cancer.1

† Patients previously treated with platinum-based chemotherapy and with measurable 
CNS lesions at baseline according to IRC assessment.1

‡ Patients in this cohort received no prior systemic therapy other than radioactive iodine (RAI).1
§ Patients in this cohort received a prior systemic therapy (including sorafenib, lenvatinib, 
or both) other than RAI.1

|| The effi  cacy of Retevmo was evaluated in 55 patients with RET-mutant advanced MTC 
who were previously treated with cabozantinib or vandetanib enrolled into a cohort of 
LIBRETTO-001.1

¶ Patients with advanced or metastatic RET fusion-positive NSCLC who had progressed on 
platinum-based chemotherapy and those without prior systemic therapy were enrolled in 
separate cohorts.1

# Non-medullary thyroid cancers (non-MTC) by histology included papillary (n=31), poorly 
diff erentiated (n=4), anaplastic (n=2), and Hurthle cell (n=1).1,4

** Other tumors included pancreatic cancer (n=7), colon cancer (n=5), and adrenal gland 
carcinoma (n=3).4

†† Number of patients included in the initial effi  cacy analysis. Effi  cacy was based on patients 
who had at least 6 months of follow-up.1

‡‡ Effi  cacy was evaluated in 105 adult patients with metastatic RET fusion-positive NSCLC 
who were previously treated with platinum chemotherapy enrolled into a cohort of 
LIBRETTO-001. All 105 patients received systemic therapy. 58 of the 105 patients 
received prior anti-PD-1/PD-L1 therapy, and 50 of the 105 patients received a prior 
multikinase inhibitor (MKI).1,4

§§ Patients with RET-mutant NSCLC and RET-mutant thyroid cancer (non-MTC) were not 
enrolled in the trial since RET is not the driver of tumor growth in these cancers.1,6

BID=twice daily; CI=confi dence interval; CNS=central nervous system; CR=complete 
response; DoR=duration of response; NE=not estimable; ORR=objective response rate; 
PO=orally; PR=partial response; RECIST=Response Evaluation Criteria in Solid Tumors.

Trial Design The phase I/II, multicohort, open-label, single-arm, 
multicenter LIBRETTO-001 trial evaluated the effi  cacy of Retevmo 
in a population of 702 patients with metastatic RET fusion-positive 
NSCLC (n=332),¶ advanced or metastatic RET fusion-positive 
thyroid cancer (non-MTC)# (n=38), advanced or metastatic 
RET-mutant MTC (n=306), and certain other advanced solid 
tumors with RET alterations (n=26).** The study enrolled the 
following cohorts: systemic therapy-naive patients (n=39††) and 
previously treated (n=105††‡‡) patients who had progressed on 
platinum-based chemotherapy with metastatic RET fusion-positive 
NSCLC; systemic therapy-naive (n=8‡††) and previously treated 
(n=19§††) patients with advanced or metastatic RET fusion-positive
thyroid cancer (non-MTC); and treatment-naive (n=88††) and 
previously treated (n=55||††) patients with advanced or metastatic 
RET-mutant MTC. Major effi  cacy outcomes were ORR and DoR. 
In phase II, the dose for Retevmo was 160 mg PO BID.1,4,5§§

ORR was defi ned as CR + PR and was assessed by independent 
review committee (IRC) according to RECIST v1.1.1

All results reviewed by an IRC.1,3

Advanced or Metastatic RET-Mutant MTC

Median DoR 
not yet reached

(95% CI: 19.1, NE); 
median follow-up: 14.1 months1,3

Median DoR 
not yet reached

(95% CI: NE, NE); 
median follow-up: 8.8 months1,3

Median DoR 
was 18.4 months

(95% CI: 7.6, NE); 
median follow-up: 17.5 months1,3

Median DoR 
was 17.5 months

(95% CI: 12, NE); 
median follow-up: 12.1 months1,3

Median DoR 
was 22.0 months

(95% CI: NE, NE); 
median follow-up: 7.8 months1,3

Metastatic RET Fusion-Positive NSCLC

Previously treated with platinum chemotherapy (n=105)Treatment naive (n=39)

Median DoR 
not yet reached

(95% CI: 12, NE); 
median follow-up: 7.4 months1,3

Advanced or Metastatic RET 
Fusion-Positive Thyroid Cancer (Non-MTC)

Previously treated 
with cabozantinib and/or 

vandetanib|| (n=55)
Cabozantinib/vandetanib 

treatment naive (n=88)

Retevmo® is a registered trademark owned or licensed by Eli Lilly and Company, its subsidiaries, or a�  liates.
PP-SE-US-0397    11/2020     © Lilly USA, LLC 2020.  All rights reserved. 

Previously treated§ (n=19)Systemic therapy naive‡ (n=8)

Responses in intracranial
lesions were observed in

10 of 11
previously treated patients 

with measurable brain metastases1†

CNS DoR was ≥6 months in all responders
with measurable brain metastases1†

No patients received radiation therapy to the 
brain within 2 months prior to study entry1

85% ORR1

(95% CI: 70, 94)
0% CR + 85% PR

100% ORR1

(95% CI: 63, 100)
12.5% CR + 88% PR

73% ORR1

(95% CI: 62, 82)
11% CR + 61% PR

69% ORR1

(95% CI: 55, 81)
9% CR + 60% PR

79% ORR1

(95% CI: 54, 94)
5.3% CR + 74% PR

64% ORR1

(95% CI: 54, 73)
1.9% CR + 62% PR

Please see Important Safety Information and Brief Summary of 
Prescribing Information for Retevmo on subsequent pages.

Adverse Reactions and Laboratory Abnormalities

•  The most common adverse reactions, including laboratory abnormalities, (≥25%) were increased aspartate aminotransferase (AST), 
increased alanine aminotransferase (ALT), increased glucose, decreased leukocytes, decreased albumin, decreased calcium, dry mouth, 
diarrhea, increased creatinine, increased alkaline phosphatase, hypertension, fatigue, edema, decreased platelets, increased total cholesterol, 
rash, decreased sodium, and constipation

•  Serious adverse reactions occurred in 33% of patients who received Retevmo. The most frequent serious adverse reaction (in ≥2% of 
patients) was pneumonia. Fatal adverse reactions occurred in 3% of patients; fatal adverse reactions which occurred in >1 patient included 
sepsis (n=3), cardiac arrest (n=3) and respiratory failure (n=3). Permanent discontinuation due to an adverse reaction occurred in 5% of 
patients who received Retevmo Adverse reactions resulting in permanent discontinuation in patients who received Retevmo included 
increased ALT (0.4%), sepsis (0.4%), increased AST (0.3%), drug hypersensitivity (0.3%), fatigue (0.3%), and thrombocytopenia (0.3%) 

•  Dose interruptions due to an adverse reaction occurred in 42% of patients who received Retevmo. Adverse reactions requiring dosage 
interruption in ≥2% of patients included ALT increased, AST increased, hypertension, diarrhea, pyrexia, and QT prolongation

•  Dose reductions due to an adverse reaction occurred in 31% of patients who received Retevmo. Adverse reactions 
requiring dosage reductions in ≥2% of patients included ALT increased, AST increased, QT prolongation, and fatigue

Retevmo is the fi rst precision oncology
treatment approved specifi cally for 
patients with certain RET-driven cancers.1,2
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Retevmo can cause concentration-dependent QT interval 
prolongation. An increase in QTcF interval to >500 ms was 
measured in 6% of patients and an increase in the QTcF interval 
of at least 60 ms over baseline was measured in 15% of patients. 
Retevmo has not been studied in patients with clinically significant 
active cardiovascular disease or recent myocardial infarction. 
Monitor patients who are at significant risk of developing QTc 
prolongation, including patients with known long QT syndromes, 
clinically significant bradyarrhythmias, and severe or uncontrolled 
heart failure. Assess QT interval, electrolytes and TSH at baseline and 
periodically during treatment, adjusting frequency based upon risk 
factors including diarrhea. Correct hypokalemia, hypomagnesemia 
and hypocalcemia prior to initiating Retevmo and during treatment. 
Monitor the QT interval more frequently when Retevmo is 
concomitantly administered with strong and moderate CYP3A 
inhibitors or drugs known to prolong QTc interval. Withhold and dose 
reduce or permanently discontinue Retevmo based on the severity.

Serious, including fatal, hemorrhagic events can occur with Retevmo. 
Grade ≥3 hemorrhagic events occurred in 2.3% of patients treated 
with Retevmo including 3 (0.4%) patients with fatal hemorrhagic events, 
including one case each of cerebral hemorrhage, tracheostomy site 
hemorrhage, and hemoptysis. Permanently discontinue Retevmo in 
patients with severe or life-threatening hemorrhage.

Hypersensitivity occurred in 4.3% of patients receiving  
Retevmo, including Grade 3 hypersensitivity in 1.6%. The  
median time to onset was 1.7 weeks (range 6 days to 1.5 years).  
Signs and symptoms of hypersensitivity included fever, rash and 
arthralgias or myalgias with concurrent decreased platelets or 
transaminitis. If hypersensitivity occurs, withhold Retevmo and  
begin corticosteroids at a dose of 1 mg/kg. Upon resolution  
of the event, resume Retevmo at a reduced dose and increase  
the dose of Retevmo by 1 dose level each week as tolerated  
until reaching the dose taken prior to onset of hypersensitivity. 
Continue steroids until patient reaches target dose and  
then taper. Permanently discontinue Retevmo for recurrent 
hypersensitivity. 

Impaired wound healing can occur in patients who receive drugs 
that inhibit the vascular endothelial growth factor (VEGF) signaling 
pathway. Therefore, Retevmo has the potential to adversely affect 
wound healing. Withhold Retevmo for at least 7 days 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 Retevmo after resolution of wound healing 
complications has not been established.

Based on data from animal reproduction studies and its mechanism  
of action, Retevmo can cause fetal harm when administered to a 
pregnant woman. Administration of selpercatinib to pregnant rats  
during organogenesis at maternal exposures that were approximately 
equal to those observed at the recommended human dose of  
160 mg twice daily resulted in embryolethality and malformations. 
Advise pregnant women of the potential risk to a fetus. Advise  
females of reproductive potential and males with female partners  
of reproductive potential to use effective contraception during  
treatment with Retevmo and for at least 1 week after the final dose.  
There are no data on the presence of selpercatinib or its metabolites  
in human milk or on their effects on the breastfed child or on milk 
production. Because of the potential for serious adverse reactions in 
breastfed children, advise women not to breastfeed during treatment 
with Retevmo and for 1 week after the final dose. 

Severe adverse reactions (Grade 3-4) occurring in ≥15% of patients 
who received Retevmo in LIBRETTO-001, were hypertension (18%), 
prolonged QT interval (4%), diarrhea (3.4%), dyspnea (2.3%), fatigue  
(2%), abdominal pain (1.9%), hemorrhage (1.9%), headache (1.4%),  
rash (0.7%), constipation (0.6%), nausea (0.6%), vomiting (0.3%), and  
edema (0.3%). 

Serious adverse reactions occurred in 33% of patients who received 
Retevmo. The most frequently reported serious adverse reaction (in  
≥ 2% of patients) was pneumonia.

Fatal adverse reactions occurred in 3% of patients; fatal adverse 
reactions which occurred in >1 patient included sepsis (n=3), cardiac 
arrest (n=3) and respiratory failure (n=3).

Common adverse reactions (all grades) occurring in ≥15% of 
patients who received Retevmo in LIBRETTO-001, were dry mouth 
(39%), diarrhea (37%), hypertension (35%), fatigue (35%), edema  
(33%), rash (27%), constipation (25%), nausea (23%), abdominal pain 
(23%), headache (23%), cough (18%), prolonged QT interval (17%), 
dyspnea (16%), vomiting (15%), and hemorrhage (15%).

Laboratory abnormalities (all grades; Grade 3-4) ≥20% worsening 
from baseline in patients who received Retevmo in LIBRETTO-001, 
were AST increased (51%; 8%), ALT increased (45%; 9%), increased 
glucose (44%; 2.2%), decreased leukocytes (43%; 1.6%), decreased 
albumin (42%; 0.7%), decreased calcium (41%; 3.8%), increased 
creatinine (37%; 1.0%), increased alkaline phosphatase (36%; 2.3%), 
decreased platelets (33%; 2.7%), increased total cholesterol (31%; 0.1%), 
decreased sodium (27%; 7%), decreased magnesium (24%; 0.6%), 
increased potassium (24%; 1.2%), increased bilirubin (23%; 2.0%), and 
decreased glucose (22%; 0.7%).

Concomitant use of acid-reducing agents decreases selpercatinib 
plasma concentrations which may reduce Retevmo anti-tumor 
activity. Avoid concomitant use of proton-pump inhibitors (PPIs), 
histamine-2 (H2) receptor antagonists, and locally-acting antacids 
with Retevmo. If coadministration cannot be avoided, take Retevmo 
with food (with a PPI) or modify its administration time (with a H2 
receptor antagonist or a locally-acting antacid).

Concomitant use of strong and moderate CYP3A inhibitors increases 
selpercatinib plasma concentrations which may increase the risk of 
Retevmo adverse reactions including QTc interval prolongation.  
Avoid concomitant use of strong and moderate CYP3A inhibitors with 
Retevmo. If concomitant use of a strong or moderate CYP3A inhibitor 
cannot be avoided, reduce the Retevmo dosage as recommended 
and monitor the QT interval with ECGs more frequently. 

Concomitant use of strong and moderate CYP3A inducers decreases 
selpercatinib plasma concentrations which may reduce Retevmo 
anti-tumor activity. Avoid coadministration of Retevmo with strong 
and moderate CYP3A inducers. 

Concomitant use of Retevmo with CYP2C8 and CYP3A substrates 
increases their plasma concentrations which may increase the  
risk of adverse reactions related to these substrates. Avoid 
coadministration of Retevmo with CYP2C8 and CYP3A substrates 
where minimal concentration changes may lead to increased 
adverse reactions. If coadministration cannot be avoided, follow 
recommendations for CYP2C8 and CYP3A substrates provided in  
their approved product labeling.

The safety and effectiveness of Retevmo have not been established 
in pediatric patients less than 12 years of age. The safety and 
effectiveness of Retevmo have been established in pediatric patients 
aged 12 years and older for medullary thyroid cancer (MTC) who 
require systemic therapy and for advanced RET fusion-positive 
thyroid cancer who require systemic therapy and are radioactive 
iodine-refractory (if radioactive iodine is appropriate). Use of Retevmo 
for these indications is supported by evidence from adequate and 
well-controlled studies in adults with additional pharmacokinetic and 
safety data in pediatric patients aged 12 years and older.

No dosage modification is recommended for patients with mild to 
moderate renal impairment (creatinine clearance [CLcr] ≥30 mL/Min, 
estimated by Cockcroft-Gault). A recommended dosage has not  
been established for patients with severe renal impairment or end-
stage renal disease. 

Reduce the dose when administering Retevmo to patients with 
severe hepatic impairment (total bilirubin greater than 3 to 10 times 
upper limit of normal [ULN] and any AST). No dosage modification 
is recommended for patients with mild or moderate hepatic 
impairment. Monitor for Retevmo-related adverse reactions in 
patients with hepatic impairment.

SE HCP ISI All_25AUG2020
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BRIEF SUMMARY: Consult the package insert for complete prescribing information.

INDICATIONS AND USAGE
RETEVMO (selpercatinib) is a kinase inhibitor indicated for the treatment of:

•  Adult patients with metastatic RET fusion-positive non-small cell lung cancer (NSCLC)
•  Adult and pediatric patients 12 years of age and older with advanced or metastatic  

RET-mutant medullary thyroid cancer (MTC) who require systemic therapy
•  Adult and pediatric patients 12 years of age and older with advanced or metastatic  

RET fusion-positive thyroid cancer who require systemic therapy are radioactive  
iodine-refractory (if radioactive iodine is appropriate)

These indications are approved under accelerated approval based on overall response rate and 
duration of response. Continued approval for these indications may be contingent upon verification 
and description of clinical benefit in confirmatory trials.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS

Hepatotoxicity

Serious hepatic adverse reactions occurred in 2.6% of patients treated with RETEVMO. Increased AST 
occurred in 51% of patients, including Grade 3 or 4 events in 8% and increased ALT occurred in 45% 
of patients, including Grade 3 or 4 events in 9%. The median time to first onset for increased AST was 
4.1 weeks (range: 5 days to 2 years) and increased ALT was 4.1 weeks (range: 6 days to 1.5 years).

Monitor ALT and AST prior to initiating RETEVMO, every 2 weeks during the first 3 months, then 
monthly thereafter and as clinically indicated. Withhold, reduce dose or permanently discontinue 
RETEVMO based on the severity.

Hypertension

Hypertension occurred in 35% of patients, including Grade 3 hypertension in 17% and Grade 4 
in one (0.1%) patient. Overall, 4.6% had their dose interrupted and 1.3% had their dose reduced 
for hypertension. Treatment-emergent hypertension was most commonly managed with  
anti-hypertension medications. 

Do not initiate RETEVMO in patients with uncontrolled hypertension. Optimize blood pressure prior 
to initiating RETEVMO. Monitor blood pressure after 1 week, at least monthly thereafter and as 
clinically indicated. Initiate or adjust anti-hypertensive therapy as appropriate. Withhold, reduce 
dose, or permanently discontinue RETEVMO based on the severity.

QT Interval Prolongation

RETEVMO can cause concentration-dependent QT interval prolongation. An increase in QTcF 
interval to >500 ms was measured in 6% of patients and an increase in the QTcF interval of at 
least 60 ms over baseline was measured in 15% of patients. RETEVMO has not been studied in 
patients with clinically significant active cardiovascular disease or recent myocardial infarction.

Monitor patients who are at significant risk of developing QTc prolongation, including patients  
with known long QT syndromes, clinically significant bradyarrhythmias, and severe or uncontrolled 
heart failure. Assess QT interval, electrolytes and TSH at baseline and periodically during 
treatment, adjusting frequency based upon risk factors including diarrhea. Correct hypokalemia, 
hypomagnesemia and hypocalcemia prior to initiating RETEVMO and during treatment.  

Monitor the QT interval more frequently when RETEVMO is concomitantly administered with strong 
and moderate CYP3A inhibitors or drugs known to prolong QTc interval. Withhold and dose reduce 
or permanently discontinue RETEVMO based on the severity. 

Hemorrhagic Events

Serious including fatal hemorrhagic events can occur with RETEVMO. Grade ≥ 3 hemorrhagic 
events occurred in 2.3% of patients treated with RETEVMO including 3 (0.4%) patients with 
fatal hemorrhagic events, including one case each of cerebral hemorrhage, tracheostomy site 
hemorrhage, and hemoptysis. 

Permanently discontinue RETEVMO in patients with severe or life-threatening hemorrhage.  

Hypersensitivity

Hypersensitivity occurred in 4.3% of patients receiving RETEVMO, including Grade 3 hypersensitivity 
in 1.6%. The median time to onset was 1.7 weeks (range: 6 days to 1.5 years). Signs and symptoms 
of hypersensitivity included fever, rash and arthralgias or myalgias with concurrent decreased 
platelets or transaminitis.

If hypersensitivity occurs, withhold RETEVMO and begin corticosteroids at a dose of 1 mg/kg. Upon 
resolution of the event, resume RETEVMO at a reduced dose and increase the dose of RETEVMO by 
1 dose level each week as tolerated until reaching the dose taken prior to onset of hypersensitivity. 
Continue steroids until patient reaches target dose and then taper. Permanently discontinue 
RETEVMO for recurrent hypersensitivity.  

Risk of Impaired Wound Healing

Impaired wound healing can occur in patients who receive drugs that inhibit the vascular 
endothelial growth factor (VEGF) signaling pathway. Therefore, RETEVMO has the potential to 
adversely affect wound healing. 

Withhold RETEVMO for at least 7 days 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 
RETEVMO after resolution of wound healing complications has not been established.

Embryo-Fetal Toxicity 

Based on data from animal reproduction studies, and its mechanism of action, RETEVMO can 
cause fetal harm when administered to a pregnant woman. Administration of selpercatinib to 
pregnant rats during organogenesis at maternal exposures that were approximately equal to those 
observed at the recommended human dose of 160 mg twice daily resulted in embryolethality 
and malformations. Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential and males with female partners of reproductive potential to use effective 
contraception during treatment with RETEVMO and for at least 1 week after the final dose.

ADVERSE REACTIONS

Clinical Trial Experience

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

RET Gene Fusion or Gene Mutation Positive Solid Tumors

The pooled safety population described in the WARNINGS and PRECAUTIONS and below reflects 
exposure to RETEVMO as a single agent at 160 mg orally twice daily evaluated in 702 patients in 
LIBRETTO-001. Among 702 patients who received RETEVMO, 65% were exposed for 6 months or 
longer and 34% were exposed for greater than one year. Among these patients, 95% received at 
least one dose of RETEVMO at the recommended dosage of 160 mg orally twice daily.  

The median age was 59 years (range: 15 to 92 years); 0.3% were pediatric patients 12 to  
16 years of age; 52% were male; and 69% were White, 22% were Asian, 5% were Hispanic/Latino, 
and 3% were Black. The most common tumors were NSCLC (47%), MTC (44%), and non-medullary 
thyroid carcinoma (5%). 

Serious adverse reactions occurred in 33% of patients who received RETEVMO. The most frequent 
serious adverse reaction (in ≥ 2% of patients) was pneumonia. Fatal adverse reactions occurred 
in 3% of patients; fatal adverse reactions which occurred in > 1 patient included sepsis (n = 3), 
cardiac arrest (n = 3) and respiratory failure (n = 3).  

Permanent discontinuation due to an adverse reaction occurred in 5% of patients who received 
RETEVMO. Adverse reactions resulting in permanent discontinuation included increased ALT 
(0.4%), sepsis (0.4%), increased AST (0.3%), drug hypersensitivity (0.3%), fatigue (0.3%), and 
thrombocytopenia (0.3%). 

Dosage interruptions due to an adverse reaction occurred in 42% of patients who received 
RETEVMO. Adverse reactions requiring dosage interruption in > 2% of patients included 
ALT increased, AST increased, hypertension, diarrhea, pyrexia, and QT prolongation.

Dose reductions due to an adverse reaction occurred in 31% of patients who received RETEVMO. 
Adverse reactions requiring dosage reductions in > 2% of patients included ALT increased, AST 
increased, QT prolongation and fatigue.

The most common adverse reactions, including laboratory abnormalities, (≥ 25%) were increased 
aspartate aminotransferase (AST), increased alanine aminotransferase (ALT), increased glucose, 
decreased leukocytes, decreased albumin, decreased calcium, dry mouth, diarrhea, increased 
creatinine, increased alkaline phosphatase, hypertension, fatigue, edema, decreased platelets, 
increased total cholesterol, rash, decreased sodium, and constipation.

Table 1 summarizes the adverse reactions in LIBRETTO-001.

Table 1:  Adverse Reactions (>15%) in Patients Who Received RETEVMO in LIBRETTO-001

Adverse Reaction

RETEVMO
(n=702)

Grades 1-4
(%)

Grade 3-4 
(%)

Gastrointestinal 
Dry Mouth 39 0
Diarrhea1 37 3.4*

Constipation 25 0.6*

Nausea 23 0.6*

Abdominal pain2 23 1.9*

Vomiting 15 0.3*

Vascular 
Hypertension 35 18

IMPORTANT SAFETY INFORMATION FOR RETEVMO® (selpercatinib 40 mg, 80 mg capsules) (CONT’D)

Please see Brief Summary of Prescribing Information for Retevmo on subsequent pages.
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Retevmo can cause concentration-dependent QT interval 
prolongation. An increase in QTcF interval to >500 ms was 
measured in 6% of patients and an increase in the QTcF interval 
of at least 60 ms over baseline was measured in 15% of patients. 
Retevmo has not been studied in patients with clinically significant 
active cardiovascular disease or recent myocardial infarction. 
Monitor patients who are at significant risk of developing QTc 
prolongation, including patients with known long QT syndromes, 
clinically significant bradyarrhythmias, and severe or uncontrolled 
heart failure. Assess QT interval, electrolytes and TSH at baseline and 
periodically during treatment, adjusting frequency based upon risk 
factors including diarrhea. Correct hypokalemia, hypomagnesemia 
and hypocalcemia prior to initiating Retevmo and during treatment. 
Monitor the QT interval more frequently when Retevmo is 
concomitantly administered with strong and moderate CYP3A 
inhibitors or drugs known to prolong QTc interval. Withhold and dose 
reduce or permanently discontinue Retevmo based on the severity.

Serious, including fatal, hemorrhagic events can occur with Retevmo. 
Grade ≥3 hemorrhagic events occurred in 2.3% of patients treated 
with Retevmo including 3 (0.4%) patients with fatal hemorrhagic events, 
including one case each of cerebral hemorrhage, tracheostomy site 
hemorrhage, and hemoptysis. Permanently discontinue Retevmo in 
patients with severe or life-threatening hemorrhage.

Hypersensitivity occurred in 4.3% of patients receiving  
Retevmo, including Grade 3 hypersensitivity in 1.6%. The  
median time to onset was 1.7 weeks (range 6 days to 1.5 years).  
Signs and symptoms of hypersensitivity included fever, rash and 
arthralgias or myalgias with concurrent decreased platelets or 
transaminitis. If hypersensitivity occurs, withhold Retevmo and  
begin corticosteroids at a dose of 1 mg/kg. Upon resolution  
of the event, resume Retevmo at a reduced dose and increase  
the dose of Retevmo by 1 dose level each week as tolerated  
until reaching the dose taken prior to onset of hypersensitivity. 
Continue steroids until patient reaches target dose and  
then taper. Permanently discontinue Retevmo for recurrent 
hypersensitivity. 

Impaired wound healing can occur in patients who receive drugs 
that inhibit the vascular endothelial growth factor (VEGF) signaling 
pathway. Therefore, Retevmo has the potential to adversely affect 
wound healing. Withhold Retevmo for at least 7 days 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 Retevmo after resolution of wound healing 
complications has not been established.

Based on data from animal reproduction studies and its mechanism  
of action, Retevmo can cause fetal harm when administered to a 
pregnant woman. Administration of selpercatinib to pregnant rats  
during organogenesis at maternal exposures that were approximately 
equal to those observed at the recommended human dose of  
160 mg twice daily resulted in embryolethality and malformations. 
Advise pregnant women of the potential risk to a fetus. Advise  
females of reproductive potential and males with female partners  
of reproductive potential to use effective contraception during  
treatment with Retevmo and for at least 1 week after the final dose.  
There are no data on the presence of selpercatinib or its metabolites  
in human milk or on their effects on the breastfed child or on milk 
production. Because of the potential for serious adverse reactions in 
breastfed children, advise women not to breastfeed during treatment 
with Retevmo and for 1 week after the final dose. 

Severe adverse reactions (Grade 3-4) occurring in ≥15% of patients 
who received Retevmo in LIBRETTO-001, were hypertension (18%), 
prolonged QT interval (4%), diarrhea (3.4%), dyspnea (2.3%), fatigue  
(2%), abdominal pain (1.9%), hemorrhage (1.9%), headache (1.4%),  
rash (0.7%), constipation (0.6%), nausea (0.6%), vomiting (0.3%), and  
edema (0.3%). 

Serious adverse reactions occurred in 33% of patients who received 
Retevmo. The most frequently reported serious adverse reaction (in  
≥ 2% of patients) was pneumonia.

Fatal adverse reactions occurred in 3% of patients; fatal adverse 
reactions which occurred in >1 patient included sepsis (n=3), cardiac 
arrest (n=3) and respiratory failure (n=3).

Common adverse reactions (all grades) occurring in ≥15% of 
patients who received Retevmo in LIBRETTO-001, were dry mouth 
(39%), diarrhea (37%), hypertension (35%), fatigue (35%), edema  
(33%), rash (27%), constipation (25%), nausea (23%), abdominal pain 
(23%), headache (23%), cough (18%), prolonged QT interval (17%), 
dyspnea (16%), vomiting (15%), and hemorrhage (15%).

Laboratory abnormalities (all grades; Grade 3-4) ≥20% worsening 
from baseline in patients who received Retevmo in LIBRETTO-001, 
were AST increased (51%; 8%), ALT increased (45%; 9%), increased 
glucose (44%; 2.2%), decreased leukocytes (43%; 1.6%), decreased 
albumin (42%; 0.7%), decreased calcium (41%; 3.8%), increased 
creatinine (37%; 1.0%), increased alkaline phosphatase (36%; 2.3%), 
decreased platelets (33%; 2.7%), increased total cholesterol (31%; 0.1%), 
decreased sodium (27%; 7%), decreased magnesium (24%; 0.6%), 
increased potassium (24%; 1.2%), increased bilirubin (23%; 2.0%), and 
decreased glucose (22%; 0.7%).

Concomitant use of acid-reducing agents decreases selpercatinib 
plasma concentrations which may reduce Retevmo anti-tumor 
activity. Avoid concomitant use of proton-pump inhibitors (PPIs), 
histamine-2 (H2) receptor antagonists, and locally-acting antacids 
with Retevmo. If coadministration cannot be avoided, take Retevmo 
with food (with a PPI) or modify its administration time (with a H2 
receptor antagonist or a locally-acting antacid).

Concomitant use of strong and moderate CYP3A inhibitors increases 
selpercatinib plasma concentrations which may increase the risk of 
Retevmo adverse reactions including QTc interval prolongation.  
Avoid concomitant use of strong and moderate CYP3A inhibitors with 
Retevmo. If concomitant use of a strong or moderate CYP3A inhibitor 
cannot be avoided, reduce the Retevmo dosage as recommended 
and monitor the QT interval with ECGs more frequently. 

Concomitant use of strong and moderate CYP3A inducers decreases 
selpercatinib plasma concentrations which may reduce Retevmo 
anti-tumor activity. Avoid coadministration of Retevmo with strong 
and moderate CYP3A inducers. 

Concomitant use of Retevmo with CYP2C8 and CYP3A substrates 
increases their plasma concentrations which may increase the  
risk of adverse reactions related to these substrates. Avoid 
coadministration of Retevmo with CYP2C8 and CYP3A substrates 
where minimal concentration changes may lead to increased 
adverse reactions. If coadministration cannot be avoided, follow 
recommendations for CYP2C8 and CYP3A substrates provided in  
their approved product labeling.

The safety and effectiveness of Retevmo have not been established 
in pediatric patients less than 12 years of age. The safety and 
effectiveness of Retevmo have been established in pediatric patients 
aged 12 years and older for medullary thyroid cancer (MTC) who 
require systemic therapy and for advanced RET fusion-positive 
thyroid cancer who require systemic therapy and are radioactive 
iodine-refractory (if radioactive iodine is appropriate). Use of Retevmo 
for these indications is supported by evidence from adequate and 
well-controlled studies in adults with additional pharmacokinetic and 
safety data in pediatric patients aged 12 years and older.

No dosage modification is recommended for patients with mild to 
moderate renal impairment (creatinine clearance [CLcr] ≥30 mL/Min, 
estimated by Cockcroft-Gault). A recommended dosage has not  
been established for patients with severe renal impairment or end-
stage renal disease. 

Reduce the dose when administering Retevmo to patients with 
severe hepatic impairment (total bilirubin greater than 3 to 10 times 
upper limit of normal [ULN] and any AST). No dosage modification 
is recommended for patients with mild or moderate hepatic 
impairment. Monitor for Retevmo-related adverse reactions in 
patients with hepatic impairment.

SE HCP ISI All_25AUG2020

References: 1. Retevmo (selpercatinib) [package insert]. Indianapolis, IN: Eli Lilly and Company; 2020. 2. Drilon A, Hu ZI, Lai GGY, et al. Targeting RET-
driven cancers: lessons from evolving preclinical and clinical landscapes. Nat Rev Clin Oncol. 2018;15(3):151-167. 3. Data on File, Lilly USA, LLC, DOF-SE-
US-0032. 4. Data on File, Lilly USA, LLC, DOF-SE-US-0033. 5. Phase 1/2 study of LOXO-292 in patients with advanced solid tumors, RET fusion-positive 
solid tumors, and medullary thyroid cancer (LIBRETTO-001). https://clinicaltrials.gov/ct2/show/NCT03157128. Updated July 2, 2020. Accessed July 16, 
2020. 6. Mulligan LM. GDNF and the RET receptor in cancer: new insights and therapeutic potential. Front Physiol. 2019;9:1873. 
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RETEVMO™ (selpercatinib) capsules, for oral use 
Initial U.S. Approval: 2020

BRIEF SUMMARY: Consult the package insert for complete prescribing information.

INDICATIONS AND USAGE
RETEVMO (selpercatinib) is a kinase inhibitor indicated for the treatment of:

•  Adult patients with metastatic RET fusion-positive non-small cell lung cancer (NSCLC)
•  Adult and pediatric patients 12 years of age and older with advanced or metastatic  

RET-mutant medullary thyroid cancer (MTC) who require systemic therapy
•  Adult and pediatric patients 12 years of age and older with advanced or metastatic  

RET fusion-positive thyroid cancer who require systemic therapy are radioactive  
iodine-refractory (if radioactive iodine is appropriate)

These indications are approved under accelerated approval based on overall response rate and 
duration of response. Continued approval for these indications may be contingent upon verification 
and description of clinical benefit in confirmatory trials.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS

Hepatotoxicity

Serious hepatic adverse reactions occurred in 2.6% of patients treated with RETEVMO. Increased AST 
occurred in 51% of patients, including Grade 3 or 4 events in 8% and increased ALT occurred in 45% 
of patients, including Grade 3 or 4 events in 9%. The median time to first onset for increased AST was 
4.1 weeks (range: 5 days to 2 years) and increased ALT was 4.1 weeks (range: 6 days to 1.5 years).

Monitor ALT and AST prior to initiating RETEVMO, every 2 weeks during the first 3 months, then 
monthly thereafter and as clinically indicated. Withhold, reduce dose or permanently discontinue 
RETEVMO based on the severity.

Hypertension

Hypertension occurred in 35% of patients, including Grade 3 hypertension in 17% and Grade 4 
in one (0.1%) patient. Overall, 4.6% had their dose interrupted and 1.3% had their dose reduced 
for hypertension. Treatment-emergent hypertension was most commonly managed with  
anti-hypertension medications. 

Do not initiate RETEVMO in patients with uncontrolled hypertension. Optimize blood pressure prior 
to initiating RETEVMO. Monitor blood pressure after 1 week, at least monthly thereafter and as 
clinically indicated. Initiate or adjust anti-hypertensive therapy as appropriate. Withhold, reduce 
dose, or permanently discontinue RETEVMO based on the severity.

QT Interval Prolongation

RETEVMO can cause concentration-dependent QT interval prolongation. An increase in QTcF 
interval to >500 ms was measured in 6% of patients and an increase in the QTcF interval of at 
least 60 ms over baseline was measured in 15% of patients. RETEVMO has not been studied in 
patients with clinically significant active cardiovascular disease or recent myocardial infarction.

Monitor patients who are at significant risk of developing QTc prolongation, including patients  
with known long QT syndromes, clinically significant bradyarrhythmias, and severe or uncontrolled 
heart failure. Assess QT interval, electrolytes and TSH at baseline and periodically during 
treatment, adjusting frequency based upon risk factors including diarrhea. Correct hypokalemia, 
hypomagnesemia and hypocalcemia prior to initiating RETEVMO and during treatment.  

Monitor the QT interval more frequently when RETEVMO is concomitantly administered with strong 
and moderate CYP3A inhibitors or drugs known to prolong QTc interval. Withhold and dose reduce 
or permanently discontinue RETEVMO based on the severity. 

Hemorrhagic Events

Serious including fatal hemorrhagic events can occur with RETEVMO. Grade ≥ 3 hemorrhagic 
events occurred in 2.3% of patients treated with RETEVMO including 3 (0.4%) patients with 
fatal hemorrhagic events, including one case each of cerebral hemorrhage, tracheostomy site 
hemorrhage, and hemoptysis. 

Permanently discontinue RETEVMO in patients with severe or life-threatening hemorrhage.  

Hypersensitivity

Hypersensitivity occurred in 4.3% of patients receiving RETEVMO, including Grade 3 hypersensitivity 
in 1.6%. The median time to onset was 1.7 weeks (range: 6 days to 1.5 years). Signs and symptoms 
of hypersensitivity included fever, rash and arthralgias or myalgias with concurrent decreased 
platelets or transaminitis.

If hypersensitivity occurs, withhold RETEVMO and begin corticosteroids at a dose of 1 mg/kg. Upon 
resolution of the event, resume RETEVMO at a reduced dose and increase the dose of RETEVMO by 
1 dose level each week as tolerated until reaching the dose taken prior to onset of hypersensitivity. 
Continue steroids until patient reaches target dose and then taper. Permanently discontinue 
RETEVMO for recurrent hypersensitivity.  

Risk of Impaired Wound Healing

Impaired wound healing can occur in patients who receive drugs that inhibit the vascular 
endothelial growth factor (VEGF) signaling pathway. Therefore, RETEVMO has the potential to 
adversely affect wound healing. 

Withhold RETEVMO for at least 7 days 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 
RETEVMO after resolution of wound healing complications has not been established.

Embryo-Fetal Toxicity 

Based on data from animal reproduction studies, and its mechanism of action, RETEVMO can 
cause fetal harm when administered to a pregnant woman. Administration of selpercatinib to 
pregnant rats during organogenesis at maternal exposures that were approximately equal to those 
observed at the recommended human dose of 160 mg twice daily resulted in embryolethality 
and malformations. Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential and males with female partners of reproductive potential to use effective 
contraception during treatment with RETEVMO and for at least 1 week after the final dose.

ADVERSE REACTIONS

Clinical Trial Experience

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

RET Gene Fusion or Gene Mutation Positive Solid Tumors

The pooled safety population described in the WARNINGS and PRECAUTIONS and below reflects 
exposure to RETEVMO as a single agent at 160 mg orally twice daily evaluated in 702 patients in 
LIBRETTO-001. Among 702 patients who received RETEVMO, 65% were exposed for 6 months or 
longer and 34% were exposed for greater than one year. Among these patients, 95% received at 
least one dose of RETEVMO at the recommended dosage of 160 mg orally twice daily.  

The median age was 59 years (range: 15 to 92 years); 0.3% were pediatric patients 12 to  
16 years of age; 52% were male; and 69% were White, 22% were Asian, 5% were Hispanic/Latino, 
and 3% were Black. The most common tumors were NSCLC (47%), MTC (44%), and non-medullary 
thyroid carcinoma (5%). 

Serious adverse reactions occurred in 33% of patients who received RETEVMO. The most frequent 
serious adverse reaction (in ≥ 2% of patients) was pneumonia. Fatal adverse reactions occurred 
in 3% of patients; fatal adverse reactions which occurred in > 1 patient included sepsis (n = 3), 
cardiac arrest (n = 3) and respiratory failure (n = 3).  

Permanent discontinuation due to an adverse reaction occurred in 5% of patients who received 
RETEVMO. Adverse reactions resulting in permanent discontinuation included increased ALT 
(0.4%), sepsis (0.4%), increased AST (0.3%), drug hypersensitivity (0.3%), fatigue (0.3%), and 
thrombocytopenia (0.3%). 

Dosage interruptions due to an adverse reaction occurred in 42% of patients who received 
RETEVMO. Adverse reactions requiring dosage interruption in > 2% of patients included 
ALT increased, AST increased, hypertension, diarrhea, pyrexia, and QT prolongation.

Dose reductions due to an adverse reaction occurred in 31% of patients who received RETEVMO. 
Adverse reactions requiring dosage reductions in > 2% of patients included ALT increased, AST 
increased, QT prolongation and fatigue.

The most common adverse reactions, including laboratory abnormalities, (≥ 25%) were increased 
aspartate aminotransferase (AST), increased alanine aminotransferase (ALT), increased glucose, 
decreased leukocytes, decreased albumin, decreased calcium, dry mouth, diarrhea, increased 
creatinine, increased alkaline phosphatase, hypertension, fatigue, edema, decreased platelets, 
increased total cholesterol, rash, decreased sodium, and constipation.

Table 1 summarizes the adverse reactions in LIBRETTO-001.

Table 1:  Adverse Reactions (>15%) in Patients Who Received RETEVMO in LIBRETTO-001

Adverse Reaction

RETEVMO
(n=702)

Grades 1-4
(%)

Grade 3-4 
(%)

Gastrointestinal 
Dry Mouth 39 0
Diarrhea1 37 3.4*

Constipation 25 0.6*

Nausea 23 0.6*

Abdominal pain2 23 1.9*

Vomiting 15 0.3*

Vascular 
Hypertension 35 18

IMPORTANT SAFETY INFORMATION FOR RETEVMO® (selpercatinib 40 mg, 80 mg capsules) (CONT’D)

Please see Brief Summary of Prescribing Information for Retevmo on subsequent pages.
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Adverse Reaction

RETEVMO
(n=702)

Grades 1-4
(%)

Grade 3-4 
(%)

General
Fatigue3 35 2*

Edema4 33 0.3*

Skin
Rash5 27 0.7*

Nervous System 
Headache6 23 1.4*

Respiratory 
Cough7 18 0

Dyspnea8 16 2.3
Investigations
Prolonged QT interval 17 4*

Blood and Lymphatic System
Hemorrhage9 15 1.9
1 Diarrhea includes diarrhea, defecation urgency, frequent bowel movements, and 
anal incontinence

2 Abdominal pain includes abdominal pain, abdominal pain upper, abdominal pain lower, abdominal 
discomfort, gastrointestinal pain

3 Fatigue includes fatigue, asthenia, malaise.
4 Edema includes edema, edema peripheral, face edema, eye edema, eyelid edema, generalized 
edema, localized edema, lymph edema, scrotal edema, peripheral swelling, scrotal swelling, 
swelling, swelling face, eye swelling, peripheral swelling

5 Includes rash, rash erythematous, rash macular, rash maculopapular, rash morbilliform, 
rash pruritic

6 Headache includes headache, sinus headache, tension headache, 
7 Includes cough, productive cough
8 Includes dyspnea, dyspnea exertional, dyspnea at rest
9 Hemorrhage includes epistaxis, hematuria, hemoptysis, contusion, rectal hemorrhage, vaginal 
hemorrhage, ecchymosis, hematochezia, petechiae, traumatic hematoma, anal hemorrhage, 
blood blister, blood urine present, cerebral hemorrhage, gastric hemorrhage, hemorrhage 
intracranial, spontaneous hematoma, abdominal wall hematoma, angina bullosa hemorrhagica, 
diverticulum intestinal hemorrhagic, eye hemorrhage, gastrointestinal hemorrhage, gingival 
bleeding, hematemesis, hemorrhagic anemia, intraabdominal hemorrhage, lower gastrointestinal 
hemorrhage, melena, mouth hemorrhage, occult blood positive, pelvic hematoma, periorbital 
hematoma, pharyngeal hemorrhage, pulmonary contusion, purpura, retroperitoneal hematoma, 
subarachnoid hemorrhage, subdural hemorrhage, upper gastrointestinal hemorrhage, vessel 
puncture site hematoma

* Only includes a grade 3 adverse reaction.

Clinically relevant adverse reactions in <15% of patients who received RETEVMO include 
hypothyroidism (9%).

Table 2 summarizes the laboratory abnormalities in LIBRETTO-001.

Table 2:  Select Laboratory Abnormalities (≥ 20%) Worsening from Baseline in Patients Who 
Received RETEVMO in LIBRETTO-001

Laboratory Abnormality RETEVMO1

Grades 1-4 (%) Grades 3-4 (%)  
Chemistry
Increased AST 51 8

Increased ALT 45 9

Increased glucose 44 2.2

Decreased albumin 42 0.7

Decreased calcium 41 3.8

Increased creatinine 37 1.0

Increased alkaline phosphatase 36 2.3

Increased total cholesterol 31 0.1

Decreased sodium 27 7

Decreased magnesium 24 0.6

Increased potassium 24 1.2

Increased bilirubin 23 2.0

Decreased glucose 22 0.7

Hematology
Decreased leukocytes 43 1.6

Decreased platelets 33 2.7
1  Denominator for each laboratory parameter is based on the number of patients with a baseline 

and post-treatment laboratory value available, which ranged from 675 to 692 patients.

Increased Creatinine 

In healthy subjects administered RETEVMO 160 mg orally twice daily, serum creatinine increased 
18% after 10 days.  Consider alternative markers of renal function if persistent elevations in serum 
creatinine are observed.

DRUG INTERACTIONS

Effects of Other Drugs on RETEVMO

Acid-Reducing Agents

Concomitant use of RETEVMO with acid-reducing agents decreases selpercatinib plasma 
concentrations, which may reduce RETEVMO anti-tumor activity. Avoid concomitant use of PPIs, 
H2 receptor antagonists, and locally acting antacids with RETEVMO. If coadministration cannot be 
avoided, take RETEVMO with food (with a PPI) or modify its administration time (with a H2 receptor 
antagonist or a locally acting antacid). 

Strong and Moderate CYP3A Inhibitors

Concomitant use of RETEVMO with a strong or moderate CYP3A inhibitor increases selpercatinib 
plasma concentrations, which may increase the risk of RETEVMO adverse reactions, including 
QTc interval prolongation. Avoid concomitant use of strong and moderate CYP3A inhibitors with 
RETEVMO. If concomitant use of strong and moderate CYP3A inhibitors cannot be avoided, reduce 
the RETEVMO dosage and monitor the QT interval with ECGs more frequently.

Strong and Moderate CYP3A Inducers

Concomitant use of RETEVMO with a strong or moderate CYP3A inducer decreases selpercatinib 
plasma concentrations, which may reduce RETEVMO anti-tumor activity. Avoid coadministration of 
strong or moderate CYP3A inducers with RETEVMO.

Effects of RETEVMO on Other Drugs

CYP2C8 and CYP3A Substrates

RETEVMO is a moderate CYP2C8 inhibitor and a weak CYP3A inhibitor. Concomitant use of 
RETEVMO with CYP2C8 and CYP3A substrates increases their plasma concentrations, which 
may increase the risk of adverse reactions related to these substrates. Avoid coadministration of 
RETEVMO with CYP2C8 and CYP3A substrates where minimal concentration changes may lead to 
increased adverse reactions. If coadministration cannot be avoided, follow recommendations for 
CYP2C8 and CYP3A substrates provided in their approved product labeling.

Drugs that Prolong QT Interval

RETEVMO is associated with QTc interval prolongation. Monitor the QT interval with ECGs more 
frequently in patients who require treatment with concomitant medications known to prolong  
the QT interval.

USE IN SPECIFIC POPULATIONS

Pregnancy

Risk Summary

Based on findings from animal studies, and its mechanism of action, RETEVMO can cause fetal 
harm when administered to a pregnant woman. There are no available data on RETEVMO use in 
pregnant women to inform drug-associated risk. Administration of selpercatinib to pregnant rats 
during the period of organogenesis resulted in embryolethality and malformations at maternal 
exposures that were approximately equal to the human exposure at the clinical dose of 160 mg 
twice daily. 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

Selpercatinib administration to pregnant rats during the period of organogenesis at oral doses 
≥ 100 mg/kg [approximately 3.6 times the human exposure based on the area under the curve 
(AUC) at the clinical dose of 160 mg twice daily] resulted in 100% post-implantation loss. At 
the dose of 50 mg/kg [approximately equal to the human exposure (AUC) at the clinical dose of 
160 mg twice daily], 6 of 8 females had 100% early resorptions; the remaining 2 females had 
high levels of early resorptions with only 3 viable fetuses across the 2 litters. All viable fetuses had 
decreased fetal body weight and malformations (2 with short tail and one with small snout and 
localized edema of the neck and thorax). 

Lactation

Risk Summary

There are no data on the presence of selpercatinib or its metabolites in human milk or on their 
effects on the breastfed child or on milk production. Because of the potential for serious adverse 
reactions in breastfed children, advise women not to breastfeed during treatment with RETEVMO 
and for 1 week after the final dose.

Table 1:  Adverse Reactions (>15%) in Patients Who Received RETEVMO in LIBRETTO-001 (Cont.)
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Females and Males of Reproductive Potential

Based on animal data, RETEVMO can cause embryolethality and malformations at doses resulting 
in exposures less than or equal to the human exposure at the clinical dose of 160 mg twice daily.

Pregnancy Testing

Verify pregnancy status in females of reproductive potential prior to initiating RETEVMO.

Contraception

Females

Advise female patients of reproductive potential to use effective contraception during treatment 
with RETEVMO and for 1 week after the final dose. 

Males

Advise males with female partners of reproductive potential to use effective contraception during 
treatment with RETEVMO and for 1 week after the final dose. 

Infertility

RETEVMO may impair fertility in females and males of reproductive potential.

Pediatric Use

The safety and effectiveness of RETEVMO have been established in pediatric patients aged 
12 years and older for medullary thyroid cancer (MTC) who require systemic therapy and for 
advanced RET fusion-positive thyroid cancer who require systemic therapy and are radioactive 
iodine-refractory (if radioactive iodine is appropriate).  Use of RETEVMO for these indications 
is supported by evidence from adequate and well-controlled studies in adults with additional 
pharmacokinetic and safety data in pediatric patients aged 12 years and older. The safety and 
effectiveness of RETEVMO have not been established in these indications in patients less than 
12 years of age. 

The safety and effectiveness of RETEVMO have not been established in pediatric patients for 
other indications.

Animal Toxicity Data

In 4-week general toxicology studies in rats, animals showed signs of physeal hypertrophy and 
tooth dysplasia at doses resulting in exposures ≥ approximately 3 times the human exposure at the 
160 mg twice daily clinical dose.  Minipigs also showed signs of minimal to marked increases in 
physeal thickness at the 15 mg/kg high dose level (approximately 0.3 times the human exposure 
at the 160 mg twice daily clinical dose).  Rats in both the 4- and 13-week toxicology studies had 
malocclusion and tooth discoloration at the high dose levels (≥1.5 times the human exposure at the 
160 mg twice daily clinical dose) that persisted during the recovery period.

Geriatric Use

Of 702 patients who received RETEVMO, 34% (239 patients) were ≥ 65 years of age and 10% 
(67 patients) were ≥ 75 years of age. No overall differences were observed in the safety or 
effectiveness of RETEVMO between patients who were ≥65 years of age and younger patients. 

Renal Impairment

No dosage modification is recommended for patients with mild to moderate renal impairment 
(creatinine clearance [CLcr] >30 mL/min, estimated by Cockcroft-Gault). The recommended 
dosage has not been established for patients with severe renal impairment (CLcr <30 mL/min) or 
end-stage renal disease.

Hepatic Impairment

Reduce the dose when administering RETEVMO to patients with severe [total bilirubin greater 
than 3 to 10 times upper limit of normal (ULN) and any AST] hepatic impairment. No dosage 
modification is recommended for patients with mild (total bilirubin less than or equal to ULN with 
AST greater than ULN or total bilirubin greater than 1 to 1.5 times ULN with any AST) or moderate 
(total bilirubin greater than 1.5 to 3 times ULN and any AST) hepatic impairment. Monitor for 
RETEVMO-related adverse reactions in patients with hepatic impairment.

Rx only.  

Additional information can be found at www.retevmo.com.

Eli Lilly and Company, Indianapolis, IN 46285, USA
Copyright ©2020, Eli Lilly and Company. All rights reserved.
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Adverse Reaction

RETEVMO
(n=702)

Grades 1-4
(%)

Grade 3-4 
(%)

General
Fatigue3 35 2*

Edema4 33 0.3*

Skin
Rash5 27 0.7*

Nervous System 
Headache6 23 1.4*

Respiratory 
Cough7 18 0

Dyspnea8 16 2.3
Investigations
Prolonged QT interval 17 4*

Blood and Lymphatic System
Hemorrhage9 15 1.9
1 Diarrhea includes diarrhea, defecation urgency, frequent bowel movements, and 
anal incontinence

2 Abdominal pain includes abdominal pain, abdominal pain upper, abdominal pain lower, abdominal 
discomfort, gastrointestinal pain

3 Fatigue includes fatigue, asthenia, malaise.
4 Edema includes edema, edema peripheral, face edema, eye edema, eyelid edema, generalized 
edema, localized edema, lymph edema, scrotal edema, peripheral swelling, scrotal swelling, 
swelling, swelling face, eye swelling, peripheral swelling

5 Includes rash, rash erythematous, rash macular, rash maculopapular, rash morbilliform, 
rash pruritic

6 Headache includes headache, sinus headache, tension headache, 
7 Includes cough, productive cough
8 Includes dyspnea, dyspnea exertional, dyspnea at rest
9 Hemorrhage includes epistaxis, hematuria, hemoptysis, contusion, rectal hemorrhage, vaginal 
hemorrhage, ecchymosis, hematochezia, petechiae, traumatic hematoma, anal hemorrhage, 
blood blister, blood urine present, cerebral hemorrhage, gastric hemorrhage, hemorrhage 
intracranial, spontaneous hematoma, abdominal wall hematoma, angina bullosa hemorrhagica, 
diverticulum intestinal hemorrhagic, eye hemorrhage, gastrointestinal hemorrhage, gingival 
bleeding, hematemesis, hemorrhagic anemia, intraabdominal hemorrhage, lower gastrointestinal 
hemorrhage, melena, mouth hemorrhage, occult blood positive, pelvic hematoma, periorbital 
hematoma, pharyngeal hemorrhage, pulmonary contusion, purpura, retroperitoneal hematoma, 
subarachnoid hemorrhage, subdural hemorrhage, upper gastrointestinal hemorrhage, vessel 
puncture site hematoma

* Only includes a grade 3 adverse reaction.

Clinically relevant adverse reactions in <15% of patients who received RETEVMO include 
hypothyroidism (9%).

Table 2 summarizes the laboratory abnormalities in LIBRETTO-001.

Table 2:  Select Laboratory Abnormalities (≥ 20%) Worsening from Baseline in Patients Who 
Received RETEVMO in LIBRETTO-001

Laboratory Abnormality RETEVMO1

Grades 1-4 (%) Grades 3-4 (%)  
Chemistry
Increased AST 51 8

Increased ALT 45 9

Increased glucose 44 2.2

Decreased albumin 42 0.7

Decreased calcium 41 3.8

Increased creatinine 37 1.0

Increased alkaline phosphatase 36 2.3

Increased total cholesterol 31 0.1

Decreased sodium 27 7

Decreased magnesium 24 0.6

Increased potassium 24 1.2

Increased bilirubin 23 2.0

Decreased glucose 22 0.7

Hematology
Decreased leukocytes 43 1.6

Decreased platelets 33 2.7
1  Denominator for each laboratory parameter is based on the number of patients with a baseline 

and post-treatment laboratory value available, which ranged from 675 to 692 patients.

Increased Creatinine 

In healthy subjects administered RETEVMO 160 mg orally twice daily, serum creatinine increased 
18% after 10 days.  Consider alternative markers of renal function if persistent elevations in serum 
creatinine are observed.

DRUG INTERACTIONS

Effects of Other Drugs on RETEVMO

Acid-Reducing Agents

Concomitant use of RETEVMO with acid-reducing agents decreases selpercatinib plasma 
concentrations, which may reduce RETEVMO anti-tumor activity. Avoid concomitant use of PPIs, 
H2 receptor antagonists, and locally acting antacids with RETEVMO. If coadministration cannot be 
avoided, take RETEVMO with food (with a PPI) or modify its administration time (with a H2 receptor 
antagonist or a locally acting antacid). 

Strong and Moderate CYP3A Inhibitors

Concomitant use of RETEVMO with a strong or moderate CYP3A inhibitor increases selpercatinib 
plasma concentrations, which may increase the risk of RETEVMO adverse reactions, including 
QTc interval prolongation. Avoid concomitant use of strong and moderate CYP3A inhibitors with 
RETEVMO. If concomitant use of strong and moderate CYP3A inhibitors cannot be avoided, reduce 
the RETEVMO dosage and monitor the QT interval with ECGs more frequently.

Strong and Moderate CYP3A Inducers

Concomitant use of RETEVMO with a strong or moderate CYP3A inducer decreases selpercatinib 
plasma concentrations, which may reduce RETEVMO anti-tumor activity. Avoid coadministration of 
strong or moderate CYP3A inducers with RETEVMO.

Effects of RETEVMO on Other Drugs

CYP2C8 and CYP3A Substrates

RETEVMO is a moderate CYP2C8 inhibitor and a weak CYP3A inhibitor. Concomitant use of 
RETEVMO with CYP2C8 and CYP3A substrates increases their plasma concentrations, which 
may increase the risk of adverse reactions related to these substrates. Avoid coadministration of 
RETEVMO with CYP2C8 and CYP3A substrates where minimal concentration changes may lead to 
increased adverse reactions. If coadministration cannot be avoided, follow recommendations for 
CYP2C8 and CYP3A substrates provided in their approved product labeling.

Drugs that Prolong QT Interval

RETEVMO is associated with QTc interval prolongation. Monitor the QT interval with ECGs more 
frequently in patients who require treatment with concomitant medications known to prolong  
the QT interval.

USE IN SPECIFIC POPULATIONS

Pregnancy

Risk Summary

Based on findings from animal studies, and its mechanism of action, RETEVMO can cause fetal 
harm when administered to a pregnant woman. There are no available data on RETEVMO use in 
pregnant women to inform drug-associated risk. Administration of selpercatinib to pregnant rats 
during the period of organogenesis resulted in embryolethality and malformations at maternal 
exposures that were approximately equal to the human exposure at the clinical dose of 160 mg 
twice daily. 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

Selpercatinib administration to pregnant rats during the period of organogenesis at oral doses 
≥ 100 mg/kg [approximately 3.6 times the human exposure based on the area under the curve 
(AUC) at the clinical dose of 160 mg twice daily] resulted in 100% post-implantation loss. At 
the dose of 50 mg/kg [approximately equal to the human exposure (AUC) at the clinical dose of 
160 mg twice daily], 6 of 8 females had 100% early resorptions; the remaining 2 females had 
high levels of early resorptions with only 3 viable fetuses across the 2 litters. All viable fetuses had 
decreased fetal body weight and malformations (2 with short tail and one with small snout and 
localized edema of the neck and thorax). 

Lactation

Risk Summary

There are no data on the presence of selpercatinib or its metabolites in human milk or on their 
effects on the breastfed child or on milk production. Because of the potential for serious adverse 
reactions in breastfed children, advise women not to breastfeed during treatment with RETEVMO 
and for 1 week after the final dose.

Table 1:  Adverse Reactions (>15%) in Patients Who Received RETEVMO in LIBRETTO-001 (Cont.)
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Females and Males of Reproductive Potential

Based on animal data, RETEVMO can cause embryolethality and malformations at doses resulting 
in exposures less than or equal to the human exposure at the clinical dose of 160 mg twice daily.

Pregnancy Testing

Verify pregnancy status in females of reproductive potential prior to initiating RETEVMO.

Contraception

Females

Advise female patients of reproductive potential to use effective contraception during treatment 
with RETEVMO and for 1 week after the final dose. 

Males

Advise males with female partners of reproductive potential to use effective contraception during 
treatment with RETEVMO and for 1 week after the final dose. 

Infertility

RETEVMO may impair fertility in females and males of reproductive potential.

Pediatric Use

The safety and effectiveness of RETEVMO have been established in pediatric patients aged 
12 years and older for medullary thyroid cancer (MTC) who require systemic therapy and for 
advanced RET fusion-positive thyroid cancer who require systemic therapy and are radioactive 
iodine-refractory (if radioactive iodine is appropriate).  Use of RETEVMO for these indications 
is supported by evidence from adequate and well-controlled studies in adults with additional 
pharmacokinetic and safety data in pediatric patients aged 12 years and older. The safety and 
effectiveness of RETEVMO have not been established in these indications in patients less than 
12 years of age. 

The safety and effectiveness of RETEVMO have not been established in pediatric patients for 
other indications.

Animal Toxicity Data

In 4-week general toxicology studies in rats, animals showed signs of physeal hypertrophy and 
tooth dysplasia at doses resulting in exposures ≥ approximately 3 times the human exposure at the 
160 mg twice daily clinical dose.  Minipigs also showed signs of minimal to marked increases in 
physeal thickness at the 15 mg/kg high dose level (approximately 0.3 times the human exposure 
at the 160 mg twice daily clinical dose).  Rats in both the 4- and 13-week toxicology studies had 
malocclusion and tooth discoloration at the high dose levels (≥1.5 times the human exposure at the 
160 mg twice daily clinical dose) that persisted during the recovery period.

Geriatric Use

Of 702 patients who received RETEVMO, 34% (239 patients) were ≥ 65 years of age and 10% 
(67 patients) were ≥ 75 years of age. No overall differences were observed in the safety or 
effectiveness of RETEVMO between patients who were ≥65 years of age and younger patients. 

Renal Impairment

No dosage modification is recommended for patients with mild to moderate renal impairment 
(creatinine clearance [CLcr] >30 mL/min, estimated by Cockcroft-Gault). The recommended 
dosage has not been established for patients with severe renal impairment (CLcr <30 mL/min) or 
end-stage renal disease.

Hepatic Impairment

Reduce the dose when administering RETEVMO to patients with severe [total bilirubin greater 
than 3 to 10 times upper limit of normal (ULN) and any AST] hepatic impairment. No dosage 
modification is recommended for patients with mild (total bilirubin less than or equal to ULN with 
AST greater than ULN or total bilirubin greater than 1 to 1.5 times ULN with any AST) or moderate 
(total bilirubin greater than 1.5 to 3 times ULN and any AST) hepatic impairment. Monitor for 
RETEVMO-related adverse reactions in patients with hepatic impairment.

Rx only.  

Additional information can be found at www.retevmo.com.

Eli Lilly and Company, Indianapolis, IN 46285, USA
Copyright ©2020, Eli Lilly and Company. All rights reserved.
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Drug Spotlight

Melphalan Flufenamide Emerges as Option  
for Heavily Pretreated Myeloma

by KYLE DOHERTY

COMBINATION THERAPIES CONTINUE TO improve outcomes 

for patients with multiple myeloma (MM), but innovative novel regimens are 

needed for those who become triple-class refractory. The addition of melphalan 

flufenamide (Pepaxto), a novel peptide-drug conjugate that rapidly delivers an 

alkylating payload into tumor cells, provides a new and effective treatment option 

for this heavily pretreated population.1

On February 26, 2021, the FDA granted an accelerated approval to melphalan 

flufenamide in combination with dexamethasone for adult patients with  

relapsed or refractory MM who have received at least 4 prior lines of therapy 

and whose disease is refractory to at least 1 proteasome inhibitor, 1 immuno-

modulatory agent, and 1 CD38-directed monoclonal antibody. The 

approval was based on findings in a subset of patients in the phase 2 

HORIZON trial (NCT02963493).2

Results showed that melphalan flufenamide in combination with 

dexamethasone achieved an overall response rate of 23.7% (95% CI, 

15.7%-33.4%) in the efficacy population (n = 97). Of these patients, 14.4% 

had a partial response and 9.3% had a very good partial response. The 

median duration of response was 4.2 months (95% CI, 3.2-7.6).3

In an interview with OncologyLive®, Joseph Mikhael, MD, MEd, 

FRCPC,FACP, a professor of applied cancer research and drug discov-

ery at the Translational Genomics Research Institute, an affiliate of 

City of Hope Cancer Center, in Phoenix, Arizona, discussed how melphalan 

flufenamide could potentially shift the treatment paradigm for patients with MM.

Q Please put the efficacy data that led to this approval into 
the context of the MM landscape. 

The efficacy is considerable because these are very heavily pretreated 

patients; even though they [each] had 4 prior lines, the median was 6, so this 

is a pretty [ill] population of patients. Historically, when we’ve looked at this 

group, anything over 20% activity would be significant and this was 23.7% in 

that subgroup. One noteworthy feature is that this includes patients who previ-

ously had alkylator therapy, either melphalan itself or drugs like it. Seventy-five 

percent of those patients were refractory to prior alkylator therapy and 70% had 

an autologous stem cell transplant. That’s important because typically when a 

patient is treated with the same drug again, it tends not to be as effective. But 

this is a different delivery mechanism of that alkylator therapy. We know alkyla-

tors can be very effective in myeloma. We look at the pure efficacy number of a 

24% response rate, but we also look carefully at who responded.

Q How does the mechanism of action of melphalan 
flufenamide influence its efficacy?

Melphalan flufenamide has a unique mechanism of action. It is an alkylator drug, 

but what makes [it] unique is that it’s really the first peptide-drug conjugate. This 

means that in addition to the actual alkylating payload drug, we have a peptide 

that carries it that has multiple steps along the way. The fact that it has a peptide 

carrying it [makes it] lipophilic, so it can pass into a cell. The peptide is bonded to 

the alkylator and in diseases like myeloma we have a high level of peptidases in 

those cancer cells. 

The drug is leveraging these increased peptidases and hydrolyzes that bond 

so that the alkylator can be freed and then can help destroy the cell within the 

nucleus by interfering with the usual mechanisms of cell division and cell growth. 

Because of the conjugation, the drug can be brought into the cell for a more 

directed approach, as opposed to just giving an alkylator drug that may hit all 

sorts of cells.

Q What is the adverse event profile of this drug? What 
toxicities are important to note? 

Melphalan flufenamide can cause significant low blood counts. White counts, 

platelet counts, and hemoglobin can all decrease and...at quite a high 

level. [Of those who had] grade 3 and 4 [adverse effects], 88% had a 

drop in white count, 80% in platelets, and about 50% in hemoglobin. This 

is not surprising because this is what we know alkylators do. There are 

also other adverse effects including nausea, fatigue, diarrhea, and fever.

Q
How does this approval advance  
the MM treatment paradigm? 

It’s important because we are seeing an increasing fraction of patients 

with myeloma meet criteria to go onto this drug that have triple-class–

refractory myeloma. As we’re combining our therapies earlier on in the 

disease course and using up the drugs from those 3 classes, it’s very common 

now for patients to have triple-class–refractory disease. 

It’s also important because we’re tending to use less alkylator therapy early 

on. We still use melphalan when we give a stem cell transplant, but there are a 

lot of patients who never go to transplant. Now that we’re not giving them oral 

versions of melphalan, like we did in the past, and we’re giving them these new 

novel drugs, it’s important because we have a lot of patients who have never 

seen any alkylator therapy who could benefit from this type of approach. 

Q What are the next steps for melphalan flufenamide? 
As with many agents in the heavily relapsed setting, [melphalan flufenam-

ide] proves itself as a single agent or in combination with dexamethasone, and 

then it starts to come earlier in the disease course, typically in combination. 

There have already been some presentations of combining this drug with dara-

tumumab [Darzalex], with bortezomib [Velcade]. We all think that, with time, 

we’ll be using it earlier in the disease course and in combination with other 

myeloma therapies. ■

R E F E R E N C E S
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3. Melphalan flufenamide. Prescribing information. Oncopeptides AB; 2021. Accessed April 2, 2021. 

https://bit.ly/3sTyfeQ 

Joseph Mikhael, 
MD, MEd, FRCPC, 

FACP



Vol. 22 | No. 08 | APRIL 2021   25

Drug Spotlight

PIVOTAL CLINICAL TRIAL

HORIZON (NCT02963493) was a phase 2, multicenter, single-arm study of 157 patients with 
relapsed or refractory multiple myeloma. Patients received melphalan flufenamide 40 mg 
intravenously on day 1 and dexamethasone 40 mg orally (20 mg for patients ≥ 75 years) on 
days 1, 8, 15, and 22 of each 28-day cycle until disease progression or unacceptable toxicity.

BASELINE PATIENT CHARACTERISTICS

Median age  
(years, range)

Median number of prior 
systemic last therapies 

(range)

65
(35-85)
N = 97

6
(4-12)

Years from diagnosis to start of  
melphalan flufenamide (median, range)

6.4
(2.1-24.6)

Documented refractory status (%)

0

20

40

60

80

100 94% 92%

74%
63%

93%

■ Lenalidomide ■ Pomalidomide ■ Bortezomib 
■ Carfilzomib ■ Daratumumab

International Staging System at baseline (%)

4%

30%

32%

34%

■ I ■ II ■ III ■ Missing/unknown

Alkylator refractory (%)

Yes: 75%
No: 25%

R E F E R E N C E
Melphalan flufenamide. Prescribing information. Oncopeptides AB; 2021. 
Accessed March 26, 2021. https://www.accessdata.fda.gov/drugsatfda_docs/
label/2021/214383s000lbl.pdf 

WARNINGS AND PRECAUTIONS

• Thrombocytopenia
• Neutropenia
• Anemia
• Infections

• Increased mortality at dosages higher than  
recommended dosage

• Secondary malignancies
• Embryo-fetal toxicity 

E F F I C AC Y  R E S U LT S  I N  T H E  H O R I Z O N  T R I A L

Outcome Melphalan flufenamide with  
dexamethasone (n = 97)a

ORR (95% CI) 23.7% (15.7%-33.4%)

sCR 0%

CR 0%

VGPR 9.3%

PR 14.4%

Median DOR, months (95% CI) 4.2 (3.2-7.6)

CR, complete response; DOR, duration of response; ORR, overall response rate; PR, partial response; sCR, stringent complete 
response; VGPR, very good partial response.
aPatients in efficacy population had received 4 or more lines of prior therapy and their disease was refractory to at least 1 
proteasome inhibitor, 1 immunomodulatory agent, and 1 CD38-directed monoclonal antibody.

C O M M O N LY  R E P O R T E D  A DV E R S E  E V E N T S  I N  H O R I Z O N  T R I A L

Adverse event Melphalan flufenamide with dexamethasone (n = 157)

All grades Grade 3 or 4

Fatigue 55% 6%

Nausea 32% 0.6%

Diarrhea 27% 0%

Respiratory tract infection 24% 5%

Pyrexia 24% 1.9%

Cough 17% 0%

Constipation 15% 0.6%

Pneumonia 13% 11%

Vomiting 13% 0%

FDA approval—February 26, 2021
FDA grants accelerated approval for the peptide-conjugated alkylating drug melphalan 
flufenamide (Pepaxto) in combination with dexamethasone for the treatment of adult 
patients with relapsed or refractory multiple myeloma who have received at least 4 prior 

lines of therapy and whose disease is refractory to at least 1 proteasome inhibitor, 1 immunomodulatory 
agent, and 1 CD38-directed monoclonal antibody. 

Mechanism of action: 
• Due to its lipophilicity, melphalan flufenamide 

is passively distributed into cells and thereafter 
enzymatically hydrolyzed to melphalan. Cross-
linking of DNA is involved in the antitumor  
activity. In cellular assays, melphalan  
flufenamide inhibited proliferation and induced 
apoptosis of hematopoietic and solid tumor 
cells. Additionally, melphalan flufenamide 
showed synergistic cytotoxicity with  
dexamethasone in melphalan- resistant and 
nonresistant multiple myeloma cell lines.

How supplied: 
• 20 mg as a lyophilized powder in single-dose 

vial for reconstitution and dilution

Dosing: 
• 40 mg intravenously over 30 minutes on day 1 

of each 28-day treatment cycle, in combination 
with dexamethasone
• Not indicated and not recommended for 

use as a conditioning regimen for transplant 
outside of controlled clinical trials

Company: Oncopeptides AB



L E A R N  M O R E  AT  B R U K I N S A . c o m

 FOR ADULT PATIENTS WITH MANTLE CELL LYMPHOMA (MCL)

BRUK INS A—THE BTK INHIBITOR DEMONSTRATED
TO PROVIDE COMPLETE AND SUSTAINED INHIBITION1,2

BRUKINSA® (zanubrutinib) is a kinase inhibitor indicated for the treatment of adult patients with mantle cell 
lymphoma (MCL) who have received at least one prior therapy. 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.

24-hour inhibition of BTK was maintained at 100% in PBMCs and 94% to 100% 
in lymph nodes when taken at the recommended total daily dose of 320 mg. 
The clinical significance of 100% inhibition has not been established. 1,2

DEMONSTRATED SAFET Y PROFILE 1

The most common adverse reactions (≥ 20%) 
included neutrophil count decreased, platelet  
count decreased, upper respiratory tract infection, 
white blood cell count decreased, hemoglobin 
decreased, rash, bruising, diarrhea, and cough. 

POWERFUL RESPONSES 1

The efficacy of BRUKINSA was IRC-assessed in 2 clinical trials that 
included a total of 118 adult patients with MCL who received at least  
1 prior therapy. Tumor response was according to the 2014 Lugano 
classification for both studies, and the primary efficacy endpoint was  
ORR as assessed by an IRC. Study BGB-3111-206 (Study 206): N=86, 
Phase 2, open-label, multicenter, single-arm trial; PET scans were required 
for response assessment. Study BGB-3111-AU-003 (Study 003): N=32, 
Phase 1/2, open-label, global, multicenter, single-arm trial; PET scans  
were not required for response assessment and the majority of patients 
were assessed by CT scan.

BTK=Bruton’s tyrosine kinase; CI=confidence interval; CR=complete 
response; CT=computed tomography; DOR=duration of response;  
IRC=independent review committee; NE=not estimable; ORR=overall 
response rate; PBMCs=peripheral blood mononuclear cells; PET=positron 
emission tomography.Median follow-up time was 18.4 months for  

Study 206 and 18.8 months for Study 0033

(95% CI: 16.6, NE)
MEDIAN DOR

STUDY  206  | PE T-BASED 1 STUDY  003  | CT-BASED 1

84 %
ORR

(95% CI: 74, 91)

59 %
CR

19.5mo

(95% CI: 12.6, NE)
MEDIAN DOR

84 %
ORR

(95% CI: 67, 95)

22 %
CR

18.5mo

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hemorrhage 
Fatal and serious hemorrhagic events have occurred in 
patients with hematological malignancies treated with 
BRUKINSA monotherapy. Grade 3 or higher bleeding  
events including intracranial and gastrointestinal 
hemorrhage, hematuria and hemothorax have been 
reported in 2% of patients treated with BRUKINSA 
monotherapy. Bleeding events of any grade, including 
purpura and petechiae, occurred in 50% of patients  
treated with BRUKINSA monotherapy. 
Bleeding events have occurred in patients with and  
without concomitant antiplatelet or anticoagulation 
therapy. Co-administration of BRUKINSA with antiplatelet  
or anticoagulant medications may further increase the  
risk of hemorrhage.
Monitor for signs and symptoms of bleeding. Discontinue 
BRUKINSA if intracranial hemorrhage of any grade occurs. 
Consider the benefit-risk of withholding BRUKINSA for 3-7 
days pre- and post-surgery depending upon the type of 
surgery and the risk of bleeding.

Infections 
Fatal and serious infections (including bacterial, viral,  
or fungal) and opportunistic infections have occurred in 
patients with hematological malignancies treated with 
BRUKINSA monotherapy. Grade 3 or higher infections 
occurred in 23% of patients treated with BRUKINSA 
monotherapy. The most common Grade 3 or higher infection 
was pneumonia. Infections due to hepatitis B virus (HBV) 
reactivation have occurred. 
Consider prophylaxis for herpes simplex virus, 
pneumocystis jiroveci pneumonia and other infections 
according to standard of care in patients who are at 
increased risk for infections. Monitor and evaluate patients 
for fever or other signs and symptoms of infection and 
treat appropriately. 

Cytopenias 
Grade 3 or 4 cytopenias, including neutropenia (27%), 
thrombocytopenia (10%) and anemia (8%) based on 
laboratory measurements, were reported in patients 
treated with BRUKINSA monotherapy.
 

Monitor complete blood counts during treatment and treat 
using growth factor or transfusions, as needed.

Second Primary Malignancies 
Second primary malignancies, including non-skin 
carcinoma, have occurred in 9% of patients treated with 
BRUKINSA monotherapy. The most frequent second 
primary malignancy was skin cancer (basal cell carcinoma 
and squamous cell carcinoma of skin), reported in 6% of 
patients. Advise patients to use sun protection.

Cardiac Arrhythmias  
Atrial fibrillation and atrial flutter have occurred in  
2% of patients treated with BRUKINSA monotherapy. 
Patients with cardiac risk factors, hypertension, and  
acute infections may be at increased risk. Grade 3 or 
higher events were reported in 0.6% of patients treated 
with BRUKINSA monotherapy. Monitor signs and  
symptoms for atrial fibrillation and atrial flutter  
and manage as appropriate.

Embryo-Fetal Toxicity 
Based on findings in animals, BRUKINSA can cause fetal 
harm when administered to a pregnant woman. 

Administration of zanubrutinib to pregnant rats during the 
period of organogenesis caused embryo-fetal toxicity 
including malformations at exposures that were 5 times 
higher than those reported in patients at the recommended 
dose of 160 mg twice daily. Advise women to avoid becoming 
pregnant while taking BRUKINSA and for at least 1 week after 
the last dose. Advise men to avoid fathering a child during 
treatment and for at least 1 week after the last dose. 

If this drug is used during pregnancy, or if the patient 
becomes pregnant while taking this drug, the patient  
should be apprised of the potential hazard to a fetus.

ADVERSE REACTIONS
The most common adverse reactions in > 10% of patients  
who received BRUKINSA were decreased neutrophil count 
(53%), decreased platelet count (39%), upper respiratory  
tract infection (38%), decreased white blood cell count 
(30%), decreased hemoglobin (29%), rash (25%),  
bruising (23%), diarrhea (20%), cough (20%), 
musculoskeletal pain (19%), pneumonia (18%), urinary  
tract infection (13%), hematuria (12%), fatigue (11%), 
constipation (11%), and hemorrhage (10%).

Of the 118 patients with MCL treated with BRUKINSA, 8 (7%) 
patients discontinued treatment due to adverse reactions 
in the trials. The most frequent adverse reaction leading to 
treatment discontinuation was pneumonia (3.4%). One 
(0.8%) patient experienced an adverse reaction leading to 
dose reduction (hepatitis B).  

DRUG INTERACTIONS
CYP3A Inhibitors: When BRUKINSA is co-administered with a 
strong CYP3A inhibitor, reduce BRUKINSA dose to 80 mg once 
daily.  For coadministration with a moderate CYP3A inhibitor, 
reduce BRUKINSA dose to 80 mg twice daily.

CYP3A Inducers: Avoid coadministration with moderate or 
strong CYP3A inducers.

SPECIFIC POPULATIONS
Hepatic Impairment:  The recommended dose of  
BRUKINSA for patients with severe hepatic impairment is 
80 mg orally twice daily.

INDICATION
BRUKINSA is a kinase inhibitor indicated for the treatment 
of adult patients with mantle cell lymphoma (MCL) who 
have received at least one prior therapy.
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.

References: 1. BRUKINSA [package insert]. BeiGene, Ltd; 2019. 2. Tam C, 
Trotman J, Opat S, et al. Phase 1 study of the selective BTK inhibitor 
zanubrutinib in B-cell malignancies and safety and efficacy evaluation in  
CLL. Blood. 2019;134(11):851-859. 3. Data on file. BeiGene, Ltd. 2019.

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

BRUKINSA and BeiGene are registered trademarks owned by BeiGene, Ltd. 
© BeiGene, Ltd. 2020 All Rights Reserved. 0320-BRU-PRC-012-r1 10/2020
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 FOR ADULT PATIENTS WITH MANTLE CELL LYMPHOMA (MCL)

BRUK INS A—THE BTK INHIBITOR DEMONSTRATED
TO PROVIDE COMPLETE AND SUSTAINED INHIBITION1,2

BRUKINSA® (zanubrutinib) is a kinase inhibitor indicated for the treatment of adult patients with mantle cell 
lymphoma (MCL) who have received at least one prior therapy. 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.

24-hour inhibition of BTK was maintained at 100% in PBMCs and 94% to 100% 
in lymph nodes when taken at the recommended total daily dose of 320 mg. 
The clinical significance of 100% inhibition has not been established. 1,2

DEMONSTRATED SAFET Y PROFILE 1

The most common adverse reactions (≥ 20%) 
included neutrophil count decreased, platelet  
count decreased, upper respiratory tract infection, 
white blood cell count decreased, hemoglobin 
decreased, rash, bruising, diarrhea, and cough. 

POWERFUL RESPONSES 1

The efficacy of BRUKINSA was IRC-assessed in 2 clinical trials that 
included a total of 118 adult patients with MCL who received at least  
1 prior therapy. Tumor response was according to the 2014 Lugano 
classification for both studies, and the primary efficacy endpoint was  
ORR as assessed by an IRC. Study BGB-3111-206 (Study 206): N=86, 
Phase 2, open-label, multicenter, single-arm trial; PET scans were required 
for response assessment. Study BGB-3111-AU-003 (Study 003): N=32, 
Phase 1/2, open-label, global, multicenter, single-arm trial; PET scans  
were not required for response assessment and the majority of patients 
were assessed by CT scan.

BTK=Bruton’s tyrosine kinase; CI=confidence interval; CR=complete 
response; CT=computed tomography; DOR=duration of response;  
IRC=independent review committee; NE=not estimable; ORR=overall 
response rate; PBMCs=peripheral blood mononuclear cells; PET=positron 
emission tomography.Median follow-up time was 18.4 months for  

Study 206 and 18.8 months for Study 0033

(95% CI: 16.6, NE)
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MEDIAN DOR

84 %
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(95% CI: 67, 95)
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IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hemorrhage 
Fatal and serious hemorrhagic events have occurred in 
patients with hematological malignancies treated with 
BRUKINSA monotherapy. Grade 3 or higher bleeding  
events including intracranial and gastrointestinal 
hemorrhage, hematuria and hemothorax have been 
reported in 2% of patients treated with BRUKINSA 
monotherapy. Bleeding events of any grade, including 
purpura and petechiae, occurred in 50% of patients  
treated with BRUKINSA monotherapy. 
Bleeding events have occurred in patients with and  
without concomitant antiplatelet or anticoagulation 
therapy. Co-administration of BRUKINSA with antiplatelet  
or anticoagulant medications may further increase the  
risk of hemorrhage.
Monitor for signs and symptoms of bleeding. Discontinue 
BRUKINSA if intracranial hemorrhage of any grade occurs. 
Consider the benefit-risk of withholding BRUKINSA for 3-7 
days pre- and post-surgery depending upon the type of 
surgery and the risk of bleeding.

Infections 
Fatal and serious infections (including bacterial, viral,  
or fungal) and opportunistic infections have occurred in 
patients with hematological malignancies treated with 
BRUKINSA monotherapy. Grade 3 or higher infections 
occurred in 23% of patients treated with BRUKINSA 
monotherapy. The most common Grade 3 or higher infection 
was pneumonia. Infections due to hepatitis B virus (HBV) 
reactivation have occurred. 
Consider prophylaxis for herpes simplex virus, 
pneumocystis jiroveci pneumonia and other infections 
according to standard of care in patients who are at 
increased risk for infections. Monitor and evaluate patients 
for fever or other signs and symptoms of infection and 
treat appropriately. 

Cytopenias 
Grade 3 or 4 cytopenias, including neutropenia (27%), 
thrombocytopenia (10%) and anemia (8%) based on 
laboratory measurements, were reported in patients 
treated with BRUKINSA monotherapy.
 

Monitor complete blood counts during treatment and treat 
using growth factor or transfusions, as needed.

Second Primary Malignancies 
Second primary malignancies, including non-skin 
carcinoma, have occurred in 9% of patients treated with 
BRUKINSA monotherapy. The most frequent second 
primary malignancy was skin cancer (basal cell carcinoma 
and squamous cell carcinoma of skin), reported in 6% of 
patients. Advise patients to use sun protection.

Cardiac Arrhythmias  
Atrial fibrillation and atrial flutter have occurred in  
2% of patients treated with BRUKINSA monotherapy. 
Patients with cardiac risk factors, hypertension, and  
acute infections may be at increased risk. Grade 3 or 
higher events were reported in 0.6% of patients treated 
with BRUKINSA monotherapy. Monitor signs and  
symptoms for atrial fibrillation and atrial flutter  
and manage as appropriate.

Embryo-Fetal Toxicity 
Based on findings in animals, BRUKINSA can cause fetal 
harm when administered to a pregnant woman. 

Administration of zanubrutinib to pregnant rats during the 
period of organogenesis caused embryo-fetal toxicity 
including malformations at exposures that were 5 times 
higher than those reported in patients at the recommended 
dose of 160 mg twice daily. Advise women to avoid becoming 
pregnant while taking BRUKINSA and for at least 1 week after 
the last dose. Advise men to avoid fathering a child during 
treatment and for at least 1 week after the last dose. 

If this drug is used during pregnancy, or if the patient 
becomes pregnant while taking this drug, the patient  
should be apprised of the potential hazard to a fetus.

ADVERSE REACTIONS
The most common adverse reactions in > 10% of patients  
who received BRUKINSA were decreased neutrophil count 
(53%), decreased platelet count (39%), upper respiratory  
tract infection (38%), decreased white blood cell count 
(30%), decreased hemoglobin (29%), rash (25%),  
bruising (23%), diarrhea (20%), cough (20%), 
musculoskeletal pain (19%), pneumonia (18%), urinary  
tract infection (13%), hematuria (12%), fatigue (11%), 
constipation (11%), and hemorrhage (10%).

Of the 118 patients with MCL treated with BRUKINSA, 8 (7%) 
patients discontinued treatment due to adverse reactions 
in the trials. The most frequent adverse reaction leading to 
treatment discontinuation was pneumonia (3.4%). One 
(0.8%) patient experienced an adverse reaction leading to 
dose reduction (hepatitis B).  

DRUG INTERACTIONS
CYP3A Inhibitors: When BRUKINSA is co-administered with a 
strong CYP3A inhibitor, reduce BRUKINSA dose to 80 mg once 
daily.  For coadministration with a moderate CYP3A inhibitor, 
reduce BRUKINSA dose to 80 mg twice daily.

CYP3A Inducers: Avoid coadministration with moderate or 
strong CYP3A inducers.

SPECIFIC POPULATIONS
Hepatic Impairment:  The recommended dose of  
BRUKINSA for patients with severe hepatic impairment is 
80 mg orally twice daily.

INDICATION
BRUKINSA is a kinase inhibitor indicated for the treatment 
of adult patients with mantle cell lymphoma (MCL) who 
have received at least one prior therapy.
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.

References: 1. BRUKINSA [package insert]. BeiGene, Ltd; 2019. 2. Tam C, 
Trotman J, Opat S, et al. Phase 1 study of the selective BTK inhibitor 
zanubrutinib in B-cell malignancies and safety and efficacy evaluation in  
CLL. Blood. 2019;134(11):851-859. 3. Data on file. BeiGene, Ltd. 2019.

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

BRUKINSA and BeiGene are registered trademarks owned by BeiGene, Ltd. 
© BeiGene, Ltd. 2020 All Rights Reserved. 0320-BRU-PRC-012-r1 10/2020
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SARA A. HURVITZ, MD, can remember 
the exact moment she decided to become 
an oncologist. 

It was her first day at the University 
of Southern California (USC) School of 
Medicine, which she had entered in 1995 
without a firm idea of what discipline she 
wanted to pursue. Alexandra Levine, MD, 
a pioneering investigator into lymphomas 
and AIDS-related malignancies who was 
then chief of hematology at USC, addressed 
the future physicians. Being an oncologist, 
Levine told them, meant being invited into a 
sacred relationship with patients. Oncology 
was a vocation, not a career, she said.

“She gave this lecture talking about the 
patient-doctor relationship as being one of 
the most intimate, protected relationships 
you’re being invited into,” Hurvitz recalled 
in a recent interview with OncologyLive®. 
“The beauty of it just brought tears to my 
eyes. She talked about treating patients with 
cancer. And I [thought], ‘I want to be here. 
This is why I’m doing this. This is what I 
want to do—be a healer, not a doctor. I’m not 
here to make money and be famous and all 
of these things. I want that real relationship 

with another human being and be able to 
give something.’ It was pretty powerful.”

Today, Hurvitz is in a position to improve 
outcomes not only for the patients whose 
lives she touches personally but also for 
countless women with breast cancer. She 
is a professor at David Geffen School of 
Medicine at UCLA; medical director of the 
Jonsson Comprehensive Cancer Center 
Clinical Research Unit; and codirec-
tor of the Santa Monica-UCLA Outpatient 
Oncology Practices. In addition, as direc-
tor of the Breast Cancer Clinical Trials 
Program at UCLA, Hurvitz helps 
oversee a robust menu of experi-
mental studies across the spectrum 
of the malignancy.

Hurvitz’s decision to special-
ize in breast cancer was shaped by 
some of the most brilliant minds in 
the field. She had planned to work 
in lymphoma like her hero Levine. 
Then Dennis J. Slamon, MD, PhD, 
the 2014 Giants of Cancer Care® award 
winner in breast cancer whose research led 
to the discovery of trastuzumab (Herceptin), 
intervened. Slamon recruited Hurvitz to join 

his breast cancer research team at UCLA. 
He claimed that breast cancer was much 
simpler and easier to treat than lymphoma. 

Hurvitz was nearly finished with her 
fellowship in hematology and oncology at 
UCLA and wasn’t interested in a change of 
direction. She was pregnant with her second 
child at the time and her husband was doing 
a second residency, going from otolaryngol-
ogy to reconstructive surgery.

Slamon told her to “go home, have your 
baby, and when you’re on maternity leave, 
do a little reading about breast cancer. There 

are only a couple types of breast 
cancer. It’s really easy.” 

She went home and wrote a 
30-page summary of the history 
of breast cancer chemotherapy 
that covered the groundbreak-
ing work of Bernard Fisher, MD, a 
2013 Giants of Cancer Care® award 
winner in breast cancer, in the 
late 1950s through the cutting-

edge treatments of 2005. She eventually 
signed on to Slamon’s plan and he became 
her mentor. But breast cancer wasn’t nearly 
as straightforward as he had made it out 

A Desire to Be a Healer 
Drives Breast Cancer   
Expert Forward
by JASON HARRIS

Dennis J. Slamon, 
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to be. “He wasn’t entirely truthful,” she 
said with a laugh.

INSIGHTS FROM THE FRONT LINES
On July 30 and 31, Hurvitz will join other 
leading breast cancer experts in discuss-
ing best practices and emerging treatment 
approaches during the 20th Annual 
International Congress on the Future of 
Breast Cancer® West. Physicians’ Education 
Resource®, LLC (PER®) is sponsoring the 
conference in San Diego, California. 

Hurvitz is cochairing the 
conference along with Joyce A. 
O’Shaughnessy, MD, the Celebrating 
Women Chair in Breast Cancer 
Research at Baylor University 
Medical Center and director, Breast 
Cancer Research Program, Texas 
Oncology, US Oncology, Dallas, 
Texas. O’Shaughnessy also is a 2016 
Giants of Cancer Care® award winner in the 
community outreach/education category. 
She is the program chair for an East Coast 
version of the meeting, the 20th Annual 
International Congress on the Future of 
Breast Cancer® East, which will be held July 
16 and 17 in New York, New York. 

The program for the West conference 
covers a broad range of data from preclini-
cal breakthroughs to changes in treatment 
paradigms, information on novel agents and 
improved regimens, and insights into prac-
tical application of the latest trial findings 
in patient care. 

Hurvitz said the timing of the conference 
provides an ideal opportunity for catching 
up on the latest data presented at a number 
of other events. These include the San 
Antonio Breast Cancer Symposium in 
December 2020, and the Miami Breast 
Cancer Conference® in March, the European 
Society for Medical Oncology (ESMO) Breast 
Cancer Virtual Congress in May, and the 
American Society of Clinical Oncology 
(ASCO) Annual Meeting in June. 

“Clinicians [will be] able, over the course 
of 2 days, to really get an in-depth summary 
on the hottest topics that came out of those 
conferences with a great faculty. It’s not just 
the medical oncology side of things, but we 
have surgery topics that are addressed, as 
well as radiation oncology,” she said. “It’s a 
fantastic way for clinicians to get up to date 

on the newest data...from clinically rele-
vant topics for us to be translating into the 
clinic immediately to the most exciting stuff 
coming out of the laboratories and about to 
be translated into the clinic.”

The faculty, which features Giants of 
Cancer Care® award winners Hope S. Rugo, 
MD, FASCO, and George W. Sledge Jr, MD, as 
well as Debu Tripathy, MD; Monica Morrow, 
MD; and Wendy A. Woodward, MD, PhD, 
will provide their perspectives on individu-

alizing therapy. The program also 
includes debates exploring current 
controversies in the field along with 
case discussions.

Hurvitz said O’Shaughnessy 
will deliver a presentation review-
ing the potential for neoadjuvant 
CDK4/6 inhibitors. Other hot topics 
cover integrating and sequencing 
options for HER2-positive breast 

cancer, including patients with brain metas-
tases; employing emerging approaches for 
triple-negative breast cancer (TNBC) such as 
PARP inhibitors, antibody-drug conjugates 
(ADCs), and immunotherapy; and individ-
ualizing biomarkers and gene expression 
assays to personalize therapy. Hurvitz noted 
that she and O’Shaughnessy make a point 
to include topics of interest to radiation and 
surgical oncologists in the program.

“From a radiation perspective, we’re going 
to be talking about things like [whether we 
can] omit radiation for some patients who’ve 
had breast conserving surgery,” Hurvitz 
said. “We’ll be going through novel cyto-
toxics, the newest data relating to immune 
checkpoint inhibitors, novel therapies in 
the HER2-positive realm, and how to sort 
through and sequence all of these agents 
we now have at our disposal. There will be a 
variety of surgical topics that I think will be 
exciting as well.” 

At present, Future of Breast Cancer® West 
is slated to be a hybrid meeting with in- 
person as well as virtual sessions. As more 
and more people receive a coronavirus 
disease 2019 vaccine and the pandemic 
eases, Hurvitz hopes that medical confer-
ences can regain their footing as live events. 

“It’s fairly impressive how the world 
changed so quickly over the course of a year 
to be able to conduct and attend some of 
these very large, important data-gathering 

meetings from home,” she said. Hurvitz 
noted that attendance was up at the Miami 
Breast Cancer Conference®, where she deliv-
ered a presentation on novel therapies for 
HER2-positive metastatic breast cancer 
and took part in a roundtable discussion 
on genomic profiling in estrogen receptor 
(ER)-positive disease, in part because physi-
cians who otherwise might not have traveled 
to Miami could attend virtually.

“I hope that we’ll at least have a part in 
person conference in July. San Diego is 
a great place to visit,” she said. “But it 
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will be nice to include those people who 
aren’t able to attend in-person by having a 
virtual component as well. The more inclu-
sive we can be now, the better we’re going 
to do in terms of attendance and interaction 
and networking.”

FINDING SUCCESS AS AN OUTSIDER
Hurvitz comes from a family of artists, not 
physicians, and jokes that her career as a 
scientist has made her the black sheep. She 
acknowledges that she often felt out of place 
in pursuing medicine as a career because 
she didn’t come from a scientific back-
ground like so many of her classmates and 
colleagues. However, that same self-doubt 
drove her to become a more effective investi-
gator and doctor.

“The imposter syndrome that I have 
carried with me since I decided I wanted to 
be a doctor has helped me connect better 
with people,” she said. “I overstudy things—I 
never would have expected to be an expert 
in breast cancer. It’s probably that level of 
anxiety and feeling that I don’t belong here 
that has caused me to overachieve at some 
level, to study a little bit more than maybe 
people who assumed this was in their blood 
[might have done].”

Hurvitz has gone on to build a strong 
research resume during her career. In 2007, 
she won a Young Investigator Award from 

the ASCO Foundation, which helps support 
promising work in a range of cancers.

One of the first investigator-initiated stud-
ies she developed and led was the phase 2 
TRIO-US B07 trial (NCT00769470) evaluat-
ing trastuzumab vs lapatinib (Tykerb) vs a 
combination of both in patients with early-
stage HER2-positive breast cancer. Patients 
were randomly assigned to trastuzumab 
(n = 34), lapatinib (n = 36), or both (n = 58). 

Each patient received 1 cycle of the desig-
nated anti-HER2 therapy alone followed by  
6 cycles of standard combination chemother-
apy with the same anti-HER2 therapy. The 
primary objective was to estimate the rate 
of pathologic complete response (pCR) at the 
time of surgery in each of the 3 arms. 

In the intent-to-treat population, pCR rates 
were similar between the trastuzumab  
(47%; 95% CI, 30%-65%) and combination 
groups (52%; 95% CI, 38%-65%). The rate was 
lower in the lapatinib group (25%; 95% CI, 
13%-43%). Investigators found that HER2 
amplification and hormone receptor– 
negative status were associated with a 
higher pCR rate.1 

Hurvitz was also a coauthor on the phase 
3 EMBRACA trial (NCT01945775). Findings 
from that study led to the FDA approval 
in October 2018 for the PARP inhibitor 
talazoparib (Talzenna), for patients with 
deleterious or suspected deleterious 

germline BRCA-mutated (gBRCAm), HER2-
negative locally advanced or metastatic 
breast cancer.2 

Patients in the trial were assigned to  
1 mg of talazoparib or physician’s choice 
of single-agent chemotherapy comprising 
capecitabine (Xeloda), eribulin (Halaven), 
gemcitabine, or vinorelbine. Eligible patients 
were allowed no more than 3 prior cyto-
toxic chemotherapy regimens for locally 
advanced or metastatic disease and were 
required to have received treatment with 
an anthracycline and/or a taxane in the 
neoadjuvant, adjuvant, and/or metastatic 
treatment setting.

At a median follow-up of 11.2 months,  
the median progression-free survival (PFS) 
was 8.6 months in the talazoparib arm vs  
5.6 months in the chemotherapy arms (HR, 
0.54; 95% CI, 0.41-0.71; P < .0001). The inves-
tigator-assessed objective response rate 
(ORR) was 62.6% vs 27.2% in favor of tala-
zoparib (odds ratio, 5.0; 95% CI, 2.9-8.8; 
P < .001). The PFS benefit with talazoparib 
was observed across all subgroups.3 

TARGETS BEYOND HER2
Novel therapeutic approaches have resulted 
in improvements in survival for patients 
with metastatic HER2-positive breast cancer 
over the past decade, Hurvitz noted during 

TABLE .  S e l e c t  O n g o i n g  P h a s e  3  C l i n i c a l  Tr i a l s  i n  B r e a s t  C a n c e r

Trial name 
(ClinicalTrials.gov identifier) Experimental regimen ER/HR/HER2 status Disease state Target enrollment;

primary end point

AMEERA-5
(NCT04478266) Amcenestrant + palbociclib ER+/HER2- Untreated, advanced 1066;

PFS

DESTINY Breast-02
(NCT03523585)a Trastuzumab deruxtecan-nxki HER2+  Pretreated, unresectable 

and/or metastatic
600;
PFS

DESTINY Breast-03
(NCT03529110)a Trastuzumab deruxtecan-nxki HER2+ Pretreated, unresectable 

and/or metastatic 
500;
PFS

HER2CLIMB-02
(NCT03975647) Tucatinib + ado-trastuzumab emtansine HER+ Unresectable locally 

advanced or metastatic 
460;
PFS

EPIK-B2 
(NCT04208178)

Alpelisib + trastuzumab/
pertuzumab PIK3CA-mutated HER2+   Advanced, maintenance 

setting
588;

PFS, DLTs

NATALEE
(NCT03701334) Ribociclib + endocrine therapy HR+/HER2- Early, adjuvant setting 5000;

iDFS

TROPiCS-02 (NCT03901339) Sacituzumab govitecan-hziy HR+/HER2- Metastatic or locally 
recurrent

400;
PFS, ORR

EMERALD (NCT03778931)a Elacestrant ER+/HER2- Advanced, recurrent 466; 
PFS

DLTs, dose-limiting toxicities; ER, estrogen receptor; HR, hormone receptor; iDFS, invasive disease-free survival; ORR, objective response rate; PFS, progression-free survival.

aTrial is ongoing but no longer recruiting participants.

HURVITZ ,  CONTINUED ON PAGE 32  u 
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her presentation at the Miami Breast Cancer 
Conference®.  There are now 8 HER2-
targeting agents available for patients with 
metastatic breast cancer, Hurvitz said; these 
include 4 new drugs that the FDA approved 
in the past 16 months.4 Additional regimens 
also are in development that may further 
change the paradigm.

Meanwhile, a number of agents are being 
tested in phase 1 through 3 studies focus-
ing on other forms of the disease. She cited 
several phase 3 trials actively recruiting 
patients that have the potential to affect clin-
ical practice (TABLE, PAGE 30).

“Just looking at the hormone receptor–
positive subtype, I’m really excited to see 
data forthcoming relating to the many oral 
SERDs [selective estrogen receptor degrad-
ers] that are being evaluated,” she said. “The 
furthest along is elacestrant, which is being 
evaluated in a phase 3 randomized trial 
called EMERALD.”

EMERALD (NCT03778931) is an inter-
national multicenter study comparing the 
efficacy and safety of 400 mg daily oral 
elacestrant (RAD1901) vs standard-of-care 
endocrine monotherapy treatment with inves-
tigator’s choice of fulvestrant (Faslodex) or 
an aromatase inhibitor in men and post-
menopausal women with ER-positive/
HER2-negative advanced breast cancer. 

Elacestrant is a novel, nonsteroidal, oral 
SERD that has demonstrated activity in 
this population among patients who previ-
ously received endocrine therapies including 
fulvestrant and/or CDK 4/6 inhibitor ther-
apy, and in those with ESR1 mutations. If 
approved, it would be the first such oral 
SERD for this population.5 

Coprimary end points are PFS by blinded 
independent review committee in all 
patients and in those with ESR1 muta-
tions. Secondary end points include overall 
survival (OS), ORR, duration of response, 
safety, and quality of life. 

The trial reached its target enrollment 
of 466 patients, including 220 (47%) with 
tumors harboring an ESR1 mutation, in 
September 2020.6 Investigators hope to 
conduct a primary analysis later this year. 

“It’ll be interesting to see these results, 
and there are at least 7 or 8 other SERDs 
being evaluated in the neoadjuvant, adjuvant, 

and metastatic settings,” Hurvitz said. “I’m 
excited to see those data come out.”

She added that the field has made major 
strides in improving the treatment of 
hormone receptor–positive disease, espe-
cially since the approval of CDK4/6 
inhibitors, the first of which was palbociclib 
(Ibrance) in 2015. “As we start seeing 
median OS data come out for patients who 
[received a diagnosis] from 2018 to 2020, 
my hope is that we will start to see that the 
length of median survival is improving 
for hormone receptor–positive breast cancer 
because of these agents. My hope is also 
that, in the future, we’re going to have 
better agents for TNBC and that we’ll see an 
improvement in survival with that disease 
subtype as well.”

Hurvitz is a coinvestigator for the phase 1 
SGNLVA-001 trial (NCT01969643) assessing 
ladiratuzumab vedotin (SGN-LIV1A), an 
investigational ADC targeting the LIV-1 
transmembrane protein.7 Investigators are 
enrolling up to 42 adult women with hormone 
receptor–positive/HER2-negative disease and 
up to 40 with metastatic TNBC into dose esca-
lation and dose expansion cohorts. 

Patients in the hormone receptor–positive/
HER2-negative cohort are allowed no more 
than 1 prior line of cytotoxic chemotherapy 
in the locally advanced or metastatic setting, 
either as a single agent or combination ther-
apy. Patients in the metastatic TNBC cohort 
must have received 1 prior line of cytotoxic 
chemotherapy in the locally advanced or 
metastatic setting. 

“I’m involved in a number of phase 1 and 2 
clinical trials of novel agents that are target-
ing signaling pathways implicated in tumor 
growth [or tumor] survival,” Hurvitz said. 
“In addition, there are a number of ther-
apies that are targeting unique antigens 
expressed on tumor cells with antibody-drug 
conjugates. This is a very promising time in 
the world of breast cancer research.”

Hurvitz said she is impressed by data relat-
ing to sacituzumab govitecan (Trodelvy). 
The agent is an ADC consisting of the active 
metabolite of irinotecan, SN-38, linked with 
a humanized immunoglobulin G antibody 
targeted against TROP-2, a cell-surface glyco-
protein expressed in up to 88% of TNBCs.8 

In April 2020, the FDA granted an acceler-
ated approval to sacituzumab govitecan for 

the treatment of adult patients with TNBC 
following at least 2 prior therapies for meta-
static disease. In data from a phase 1/2 trial 
(NCT01631552) of 108 patients with TNBC, 
sacituzumab govitecan induced an ORR 
of 33.3% (95% CI, 24.6-43.1) according to 
local assessment, with a median duration 
of response of 7.7 months (95% CI, 4.9-10.8). 
The ORR was 34.3% (95% CI, 25.4-44.0) by 
blinded independent central review.9 

In updated results from the confirmatory 
phase 3 ASCENT trial (NCT02574455), sacitu-
zumab govitecan demonstrated a statistically 
significant and clinically meaningful improve-
ment in median OS vs chemotherapy (12.1 
vs 6.7 months; HR, 0.48; 95% CI, 0.38-0.59; 
P < .0001). The ORR with the ADC was 35% 
with 10 complete responses (CRs) compared 
with an ORR of 5% and 1 CR for chemotherapy. 
Fifteen patients remained on treatment in the 
sacituzumab govitecan arm at the data cutoff 
of March 11, 2020. No patients remained on 
chemotherapy.10 On April 7, the FDA granted 
the drug a regular approval.11

Investigators led by Rugo, a professor of 
medicine in the Division of Hematology/
Oncology and director of Breast Oncology 
and Clinical Trials Education at the UCSF 
Helen Diller Family Comprehensive Cancer 
Center and the 2020 Giants of Cancer Care® 
award winner in the education category, 
are further evaluating sacituzumab govite-
can in the TROPICS-02 trial (NCT03901339). 
Patients with hormone receptor–positive/
HER2-negative metastatic breast cancer 
who have received 2 to 4 prior lines of 
chemotherapy will be assigned to sacitu-
zumab govitecan or treatment of physician’s 
choice (eribulin, capecitabine, gemcitabine, 
or vinorelbine).

Overall, patients with hormone receptor–
positive/HER2-negative cancers represent 
approximately three-quarters of all breast 
cancers in the United States.12 “TROP-2 
expression isn’t just limited to TNBC, so it 
makes sense to look at it in hormone  
receptor–positive disease,” Hurvitz said. 

“There are a lot of exciting, ongoing 
clinical trials that should have results in the 
next few years that may change the current 
treatment paradigm,” Hurvitz concluded. ■

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

u HURVITZ ,  CONTINUED FROM PAGE 30
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Adjuvant CDK4/6 Inhibition Shows Potential 
in Early Hormone Receptor+/HER2- Breast Cancer
by CAROLINE SEYMOUR

ALL 3 FDA-APPROVED CDK4/6 inhib-
itors—palbociclib (Ibrance), ribociclib 
(Kisqali), and abemaciclib (Verzenio)—
in combination with aromatase inhibitors 
(AIs) have shown benefit as frontline 
treatment for patients with hormone recep-
tor–positive, HER2-negative advanced 
breast cancer. However, more data 
are needed to determine their role 
as adjuvant therapy before they 
are adopted into standard prac-
tice for patients with early-stage 
disease, explained Hope S. Rugo, 
MD, FASCO, in a virtual presen-
tation during the 38th Annual 
Miami Breast Cancer Conference® 
hosted by Physicians’ Education 
Resource®, LLC (PER®).

“What’s really remarkable about [the] 
data [with CDK4/6 inhibitors in the meta-
static setting] is not only the benefits and 
the overall survival differences we’ve seen 
but also the tolerability of these agents, 
which made it critical for us to learn 
how to move these agents into the early-
stage setting,” said Rugo, a 2020 Giants of 
Cancer Care® award winner in the educa-
tion category. She is a professor of medicine 
and the director of Breast Oncology and 

Clinical Trials Education at the University 
of California San Francisco Helen Diller 
Family Comprehensive Cancer Center.

Despite the use of adjuvant endocrine ther-
apy, the risk of recurrence remains high in 
patients with hormone receptor–positive 
early breast cancer. Findings from the phase 

3 GEICAM 9906 (NCT00129922) and 
GEICAM 2003-10 (NCT00129935) 
trials showed that patients with at 
least 4 positive nodes, 1 to 3 positive 
nodes and grade 3 histology, or 1 to 
3 positive nodes and T3 disease had 
the highest risk of early recurrence 
with adjuvant chemotherapy and an 
AI, suggesting that these patients 
stood to benefit the most from adju-

vant CDK4/6 inhibition.1

“[These data] led to important eligibil-
ity criteria in the positive, adjuvant trial 
monarchE,” Rugo said.

In the phase 3 monarchE trial 
(NCT03155997), 5637 patients with 
hormone receptor–positive, HER2-negative 
breast cancer and at least 4 positive axil-
lary lymph nodes (ALN) or 1 to 3 ALN and a 
tumor of at least 5 cm, grade 3 histology, or 
centrally tested Ki-67 of at least 20% were 
randomized to 150 mg of abemaciclib twice 

daily for up to 2 years plus 5 to 10 years of 
endocrine therapy as clinically indicated or 
to endocrine therapy alone.2

Patients were divided such that those 
with at least 4 ALN or 1 to 3 ALN and grade 
3 histology or a tumor of at least 5 cm were 
included in cohort 1 and those with 1 to  
3 ALN and centrally tested Ki-67 of at least 
20% were included in cohort 2.

In the phase 3 PALLAS trial 
(NCT02513394), 5760 patients with stage 
II to III hormone receptor–positive, HER2-
negative breast cancer were randomized to 
125 mg of palbociclib daily, 3 weeks on/ 
1 week off for 2 years plus endocrine ther-
apy or to endocrine therapy alone.3 Invasive 
disease–free survival (iDFS) served as 
the primary end point in both trials. The 
median follow-up was longer in the PALLAS 
trial, at 23.7 months versus 19.2 months in 
the monarchE trial (TABLE1).

Of note, additional eligibility criteria 
were required for enrollment on monarchE 
compared with those enrolled to PALLAS, 
Rugo said. As such, more patients in 
monarchE received chemotherapy (95%) vs in 
PALLAS (82%-83%) and had N2 to N3 disease 
(59%-60% vs 38%, respectively). Similarly, a 
higher percentage of patients in monarchE 

Hope S. Rugo,  
MD, FASCO
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had grade 3 disease as determined using the 
Bloom-Richardson grading system (38%-39%) 
vs those in PALLAS (27%-29%).

Results from monarchE demonstrated 
a 2-year iDFS rate of 92.3% with abemaci-
clib (n = 2802) versus 89.3% with endocrine 
therapy (n = 2829; HR, 0.713; 95% CI, 0.583-
0.871; P = .0009). 

Moreover, no statistically significant 
differences in iDFS benefit were reported 
between the 2 arms in the prespecified 
subgroup analysis, indicating consistent 
benefit with abemaciclib across all prespec-
ified subgroups, Rugo said.

Additional data from monarchE presented 
at the 2020 San Antonio Breast Cancer 
Symposium illustrated the prognostic value 
of Ki-67. In cohort 1—patients in whom 
Ki-67 was not an eligibility criterion—those 
with high Ki-67 expression experienced 
a marked improvement in 2-year iDFS 
with abemaciclib (n = 1017) versus endo-
crine therapy alone (n = 986), at 91.3% 
versus 86.1%, respectively. In patients 
with low Ki-67 expression, the 2-year 
iDFS rates were 94.7% with abemaciclib 
(n = 946) and 92.0% with endocrine therapy 
alone (n = 968).4

“We kind of passed off on Ki-67, but 
[these data show that] if you have the same 
people doing your Ki-67 [testing] centrally, 
Ki-67 has an important prognostic impact 
and appears to define a group that has 
poorly endocrine responsive–disease that 
can be remarkably improved with the 
addition of the CDK4/6 inhibitor abemaci-
clib,” Rugo said.

In terms of tolerability, the primary 
treatment-emergent adverse effects (AEs) 
with abemaciclib were low-grade diar-
rhea and neutropenia, Rugo said. Of note, 
venous thromboembolic disease, includ-
ing pulmonary embolism, was reported 
in 2.3% and 0.9%, respectively, of patients 
who received abemaciclib versus 0.5% 
and 0.1% of patients who received endo-
crine therapy alone.

Interstitial lung disease (ILD) and 
febrile neutropenia were also “moder-
ately increased” in patients who received 
abemaciclib, Rugo said, adding that 
ILD was “primarily low grade and not 
the kind of ILD we’ve seen with anti-
body-drug conjugates.”

In terms of treatment discontinu-
ation, 17.2% of patients discontinued 
abemaciclib because of AEs, which is 
“markedly different from what we saw in 
PALLAS,” Rugo added.

The primary reason for discontinua-
tion was diarrhea (5.1%) and a majority of 
patients discontinued treatment within 
the first 5 months of treatment. Dose 
holds, treatment reductions, and diet 
changes can increase the tolerability of the 
drug, Rugo said.

“Abemaciclib improved iDFS and reduced 
the risk of distant recurrence in patients 
with high-risk hormone receptor–positive, 
HER2-negative early breast cancer, but we 
need longer follow-up to establish a change 
in the standard of care,” Rugo said. “I would 
consider using abemaciclib in clinical prac-
tice only in patients with very high-risk 

disease—4 or more positive nodes—based 
on these encouraging data for a group 
of patients we know have a high risk 
of recurrence.”

Results from PALLAS showed no differ-
ence in 3-year iDFS with the addition of 
palbociclib (n = 2840), at 88.2% vs 88.5% 
with endocrine therapy alone (n = 2903; 
HR, 0.93; 95% CI, 0.76-1.15; P = .51). No 
difference in iDFS was reported, at 89.3% 
with palbociclib vs 90.7% with endocrine 
therapy alone (HR, 1.00; 95% CI, 0.79-
1.27; P = .9997).

“Based on [these data], the futility 
boundary was crossed, and the IDMC 
[Independent Data Monitoring Committee] 
recommended stopping palbociclib and 
unblinding the patients in [the palbociclib 
arm],” Rugo said.

Notably, 42.2% of patients discontin-
ued palbociclib prematurely; 64.2% of 
discontinuations were attributed to AEs. 
No significant difference in discontinu-
ation of endocrine therapy was reported 
between the 2 arms.

“PALLAS [enrolled] lower-risk 
patients and had a high discontinuation 
rate,” Rugo said.

The phase 3 PENELOPE-B (NCT01864746) 
study also evaluated adjuvant CDK4/6 
inhibition with palbociclib. The trial 
was much smaller than monarchE and 
PALLAS, enrolling 1250 patients with 
hormone receptor–positive, HER2-negative 
breast cancer. 

Eligible patients did not have a patho-
logic complete response to neoadjuvant 

TABLE. Character ist ics of  the monarchE and PALL AS Tr ia ls 1

Criteria monarchE (NCT03155997):  
endocrine therapy with or without abemaciclib  
(N = 5637) 

PALLAS (NCT02513394):  
endocrine therapy with or without palbociclib  
(N = 5600) 

Eligibility ≥ 4 positive axillary lymph nodes or tumor size ≥ 5 cm; grade 3 diseasea;  

Ki-67 index by central analysis of ≥ 20% on untreated breast tissue 

Stage II or III disease 

Median follow-up 15.5 months (12.5% completed 2 years)  

19.2 months (25.5% had completed 2 years) 

23.7 months 

Prior chemotherapy 95% 82%-83% 

N2-N3 59%-60% 38% 

Grade 3 diseasea 38%-39% 27%-29% 

Ki-67 ≥ 20% 43%-45% Not reported 

Prior aromatase inhibitor 68%-69% 68%-68% 
aDefined as at least 8 points on the Bloom-Richardson grading system.
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chemotherapy and had a clinical pretreatment 
stage and estrogen receptor status score of at 
least 3 or at least 2 positive nodes. Patients 
were randomized to 125 mg of palbociclib 
daily, 3 weeks on/1 week off for 13 cycles 
(n = 631) or to placebo (n = 619).

“Most patients at surgery had a T2 or 
greater tumor, a quarter of the patients had 
Ki-67 of greater than 15%, and a remarkably 
low number of patients received ovarian 
ablation,” Rugo said.

At a median follow-up of 42.8 months, 
no difference in iDFS was reported 
between arms (HR, 0.93; 95% CI, 0.74-1.17; 
P = .525). The 2-year iDFS rate was 88.3% 
with palbociclib vs 84.0% with placebo. 
The 4-year iDFS rates were 73.0% and 
72.4%, respectively.5

“[These results] have brought up the 
question of whether the short exposure in 

a disease that has a long natural history is 
not enough for these patients with high-risk 
breast cancer and whether we’re going to 
see a narrowing of the benefit with abemac-
iclib over time,” Rugo said.

In terms of tolerability, some patients 
required dose reductions with palbociclib, 
but a much lower rate of treatment discon-
tinuation was observed in PENELOPE-B 
compared with PALLAS, Rugo added.

“We await with great excitement the data 
from the NATALEE trial [NCT03701334] 
with 3 years of exposure [to ribociclib],” 
Rugo concluded. ■
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Genomics, AI, and Demography Will Remake Cancer Care by 2030
by JASON HARRIS

A WAVE OF APPROVALS and a rapidly 
evolving treatment landscape could make 
the next decade a watershed period in 
breast cancer care, according to George 
W. Sledge Jr, MD.

“We are entering a decade that may 
finally lead to the effective control of not 
just breast cancer, but of many human 
cancers,” Sledge said during the 
Giants of Cancer Care® Lecture, 
“Breast Cancer in 2030: Where 
Are We Going?” presented at the 
38th Annual Miami Breast Cancer 
Conference®. “I find this incred-
ibly exciting every day [as I look 
to] my assistant professors and the 
fellows who [will] follow beyond 
them because I think they will 
hopefully see the final ability to beat these 
awful cancers.”

Sledge is a professor of medicine in 
the Division of Oncology at the Stanford 
University Medical Center in California. 
He was the 2018 Giants of Cancer Care® 
award winner in breast cancer for his work 
with paclitaxel and the development of 
CLEVER, a biomedical informatics tool that 

can identify distant metastatic relapse and 
locoregional relapse with high accuracy.

GENOMIC REVOLUTION  
AND ARTIFICIAL INTELLIGENCE 
The genomic revolution and big data revo-
lution have already begun but will make 
real strides affecting treatment for patients 

with cancer, especially as the cost 
of genomic sequencing continues 
to drop as the technology improves. 
This trend will allow for more, 
if not all, patients with cancer to 
undergo panel testing for patho-
genic mutations and next-generation 
sequencing, and Sledge anticipates 
the identification of smaller subpop-
ulations who may benefit from 

specific targeted therapies.
“Dynamic evolutionary changes will be 

mapped in real time and will dictate ther-
apy,” Sledge said. “Our therapies in the past 
have all been based upon, in essence, popu-
lation-based studies. But in the future if 
we’re able to see clonal evolution of a partic-
ular mutation that allows a cancer to escape, 
say, from aromatase inhibitor therapy with 

popping up of an ESR1 mutation, [we might 
be able to] measure that and intervene to 
prevent the tumor from growing. I think 
this will be increasingly likely as new stud-
ies are performed.

“I suspect in a decade from now we will 
have a much better handle on which patients 
benefit from which drugs and, indeed, we’ll 
have new drugs to look for those specific 
targeted areas.”

Furthermore, Sledge said that physicians 
will be able to harness artificial intelli-
gence (AI)–based approaches to supplement 
imaging results, improve interpretation of 
patient data, and improve prediction models 
for breast cancer.

Sledge cited results from McKinney et 
al assessing the ability of an AI system to 
predict breast cancer. Compared with human 
experts, the AI produced an absolute reduc-
tion in false-positives of 5.7% in the United 
States and an absolute reduction of 9.4% in 
false-negatives. The AI system outperformed 
all human readers by an absolute margin of 
11.5% on average.1

In its most basic form, investigators and 
physicians will use big data to improve 

George W.  
Sledge Jr, MD
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Coverage from the virtual 38th Annual Miami Breast Cancer 
Conference® included overviews of highlights from research find-
ings and exlcusive interviews with experts in breast oncology 
including Olufunmilayo Falusi Olopade, MD; Adam M. Brufsky, MD, 
PhD; Patrick I. Borgen, MD; Hope S. Rugo, MD, FASCO; and more. 
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pattern recognition. Sledge expects machine-
based radiology, pathology, and radiation 
planning will be ubiquitous by 2030.

“I’m not here to say that the machines will 
replace radiologists, pathologists, or radia-
tion physicists, but they’ll absolutely be an 
adjunct,” Sledge said. “AI-based approaches 
will increasingly direct all aspects of cancer 
therapy and, I suspect, provide real-time 
clinical decision support for [clinicians] and 
patients in the clinic. While early attempts to 
do this, such as IBM’s Watson, have not been 
particularly successful, I think it’s only a 
matter of time before we will increasingly see 
something like this work.”

DEMOGRAPHY TO RESHAPE  
ONCOLOGY CARE
Sledge turned his attention away from the 
machine and back toward humanity as he 
explained his final prediction for the next 
decade: the effect of demographic changes. 
“Demography is going to be a major driver for 
[how we approach care],” Sledge said. 

For the first time in US history, Americans 
65 years and older are projected to outnum-
ber children 18 years and younger by the 
year 2034, accounting for 23.4% and 19.8% of 
the population, respectively.2

“As a result of this basic demographic 
change, demand [for oncologists] will 
continue to grow because there will be more 
cases of invasive cancers in the United States, 
including breast cancer,” Sledge noted. A 
study published by the American Society of 
Clinical Oncology noted that nearly one-fifth 
(19.7%) of oncologists are nearing retirement 
age of 64 years or older and only 15.6% of 
oncologists are early in their career at age  
40 years or younger (N = 12,940).3

As the oncology workforce and ancillary 
service providers, such as pharmacists, face 
impending shortages, the number of survi-
vors of cancer is set to increase. Close to 
a quarter of all cancer survivors will be 
patients with breast cancer, Sledge said, 
estimating that there will be approximately 
5 million survivors of breast cancer in the 
next decade. “We’re not very good at taking 
care of survivors of cancer. We lack the 
mechanisms…to take care of the special 
needs of long-term survivors.” 

Additional consequences that are locked 
in by demography include low numbers of 
available oncologists, poor distribution of 
care providers, and financial stresses that 
increase with each new approved drug. “It’s 
wonderful that we’ve had a new drug every 
year in the breast cancer space, but they 
are all very expensive both to the health 
care system and individuals,” Sledge said.

In his concluding remarks, Sledge 
acknowledged the folly of prediction, noting 
that he likely missed something important 
and much of what he said may be proven 
wrong or irrelevant. “But in 2030, if you 
remember this talk, please give me credit 
for the stuff I got right.” ■
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ADAURA study design: Phase III, double-blind, randomized, placebo-controlled trial in 682 patients with completely resected stage IB, II, and IIIA 
NSCLC with or without adjuvant chemotherapy. NSCLC patients had centrally confi rmed EGFR mutations (exon 19 deletion or L858R mutation). 
Patients were stratifi ed by stage (IB vs II vs IIIA), EGFR mutation (exon 19 deletion or L858R), and race (Asian vs non-Asian). Patients were 
randomized to either TAGRISSO (n=339; 80 mg orally, once daily) or placebo (n=343). The maximum interval between surgery and randomization 
was 26 weeks with adjuvant chemotherapy and 10 weeks without adjuvant chemotherapy. The primary endpoint of the study was DFS by 
investigator assessment in stage II/IIIA patients. The secondary endpoints were DFS in the overall population (stage IB/II/IIIA); DFS rate at 2, 3, 4, and 
5 years; overall survival (stage II/IIIA and overall population); safety; and health-related QoL. The planned treatment duration was 3 years or until disease 
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Patients were stratifi ed by stage (IB vs II vs IIIA), EGFR mutation (exon 19 deletion or L858R), and race (Asian vs non-Asian). Patients were 
randomized to either TAGRISSO (n=339; 80 mg orally, once daily) or placebo (n=343). The maximum interval between surgery and randomization 
was 26 weeks with adjuvant chemotherapy and 10 weeks without adjuvant chemotherapy. The primary endpoint of the study was DFS by 
investigator assessment in stage II/IIIA patients. The secondary endpoints were DFS in the overall population (stage IB/II/IIIA); DFS rate at 2, 3, 4, and 
5 years; overall survival (stage II/IIIA and overall population); safety; and health-related QoL. The planned treatment duration was 3 years or until disease 
recurrence/unacceptable toxicity.1,2,4

Your decision 
today impacts 

many tomorrows

REFER every resected NSCLC patient to a medical oncologist

TEST every surgical specimen for EGFR mutations

CHOOSE adjuvant TAGRISSO for every eligible patientTAGRISSO demonstrated extraordinary disease-free survival
in resected EGFRm NSCLC patients1-3

Find out more at TagrissoResults.com

Please see Brief Summary of Prescribing Information 
on adjacent pages.

INDICATION
•  TAGRISSO is indicated as adjuvant therapy after tumor resection in adult patients with non-small cell lung cancer 
(NSCLC) whose tumors have epidermal growth factor receptor (EGFR) exon 19 deletions or exon 21 L858R 
mutations, as detected by an FDA-approved test

SELECT SAFETY INFORMATION
• There are no contraindications for TAGRISSO
•  Interstitial lung disease (ILD)/pneumonitis occurred in 3.7% of the 1479 TAGRISSO-treated patients; 0.3% of cases 
were fatal. Withhold TAGRISSO and promptly investigate for ILD in patients who present with worsening of 
respiratory symptoms which may be indicative of ILD (eg, dyspnea, cough and fever). Permanently discontinue 
TAGRISSO if ILD is confi rmed

TAGRISSO is a registered trademark of the AstraZeneca group of companies.
©2021 AstraZeneca. All rights reserved. US-49302 1/21

SELECT SAFETY INFORMATION
•  Heart rate-corrected QT (QTc) interval prolongation occurred in TAGRISSO-treated patients. Of the 1479 TAGRISSO-
treated patients in clinical trials, 0.8% were found to have a QTc >500 msec, and 3.1% of patients had an increase 
from baseline QTc >60 msec. No QTc-related arrhythmias were reported. Conduct periodic monitoring with ECGs 
and electrolytes in patients with congenital long QTc syndrome, congestive heart failure, electrolyte abnormalities, 
or those who are taking medications known to prolong the QTc interval. Permanently discontinue TAGRISSO in 
patients who develop QTc interval prolongation with signs/symptoms of life-threatening arrhythmia

•  Cardiomyopathy occurred in 3% of the 1479 TAGRISSO-treated patients; 0.1% of cardiomyopathy cases were 
fatal. A decline in left ventricular ejection fraction (LVEF) ≥10% from baseline and to <50% LVEF occurred in 3.2% 
of 1233 patients who had baseline and at least one follow-up LVEF assessment. In the ADAURA study, 1.5% (5/325) 
of TAGRISSO-treated patients experienced LVEF decreases ≥10% from baseline and a drop to <50%. Conduct 
cardiac monitoring, including assessment of LVEF at baseline and during treatment, in patients with cardiac risk 
factors. Assess LVEF in patients who develop relevant cardiac signs or symptoms during treatment. For 
symptomatic congestive heart failure, permanently discontinue TAGRISSO

•  Keratitis was reported in 0.7% of 1479 patients treated with TAGRISSO in clinical trials. Promptly refer patients with 
signs and symptoms suggestive of keratitis (such as eye infl ammation, lacrimation, light sensitivity, blurred vision, 
eye pain and/or red eye) to an ophthalmologist

•  Postmarketing cases consistent with Stevens-Johnson syndrome (SJS) and erythema multiforme major (EMM) 
have been reported in patients receiving TAGRISSO. Withhold TAGRISSO if SJS or EMM is suspected and 
permanently discontinue if confi rmed

•  Postmarketing cases of cutaneous vasculitis including leukocytoclastic vasculitis, urticarial vasculitis, and IgA 
vasculitis have been reported in patients receiving TAGRISSO. Withhold TAGRISSO if cutaneous vasculitis is 
suspected, evaluate for systemic involvement, and consider dermatology consultation. If no other etiology can be 
identifi ed, consider permanent discontinuation of TAGRISSO based on severity

•  Verify pregnancy status of females of reproductive potential prior to initiating TAGRISSO. Advise pregnant women 
of the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during 
treatment with TAGRISSO and for 6 weeks after the fi nal dose. Advise males with female partners of reproductive 
potential to use effective contraception for 4 months after the fi nal dose

•  Most common (≥20%) adverse reactions, including laboratory abnormalities, were leukopenia, lymphopenia,
thrombocytopenia, diarrhea, anemia, rash, musculoskeletal pain, nail toxicity, neutropenia, dry skin, stomatitis, fatigue, 
and cough

References: 1. TAGRISSO [package insert]. Wilmington, DE: AstraZeneca Pharmaceuticals LP; 2020. 2. Wu Y, Tsuboi M, He J, et al; ADAURA 
Investigators. Osimertinib in resected EGFR-mutated non–small-cell lung cancer. N Engl J Med. 2020;383(18):1711-1723. 3. DoFP. REF-98491. 
AstraZeneca Pharmaceuticals LP. 4. DoFP. REF-98825. AstraZeneca Pharmaceuticals LP.

PRIMARY ENDPOINT: DISEASE-FREE SURVIVAL IN PATIENTS WITH STAGE II/IIIA DISEASE (N=470)*

NEW INDICATION: THE FIRST EVER TARGETED 
THERAPY FOR RESECTABLE EGFRm NSCLC

•  Patients in the ADAURA trial are treated with ORAL TAGRISSO FOR 3 YEARS or until disease recurrence 
or unacceptable toxicity1

*Median DFS was not reached for TAGRISSO (95% CI: 38.8, NE) and was 19.6 months (95% CI: 16.6, 24.5) for control arm.1
†Control arm=placebo.
‡ Exploratory subgroup results for patients with adjuvant chemotherapy was HR=0.16 (95% CI: 0.10, 0.26) and for patients without adjuvant 
chemotherapy was HR=0.23 (95% CI: 0.13, 0.40).2

   CI, confi dence interval; DFS, disease-free survival; EGFR, epidermal growth factor receptor; EGFRm, epidermal growth factor receptor mutation 
positive; HR, hazard ratio; L858R, exon 21 leucine 858 arginine substitution; NE, not estimable; NSCLC, non-small cell lung cancer; QoL, quality of life; 
TKI, tyrosine kinase inhibitor.

The fi rst and only EGFR TKI to prevent disease recurrence or death

BRIGHTER DAYS AHEAD FOR MORE EGFRm NSCLC PATIENTS

Consistent results with or without prior adjuvant chemotherapy2‡

Months
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TAGRISSO® (osimertinib) tablets, for oral use
Brief Summary of Prescribing Information.
For complete prescribing information consult official package insert.

INDICATIONS AND USAGE
Adjuvant Treatment of EGFR Mutation-Positive Non-Small Cell 
Lung Cancer (NSCLC)
TAGRISSO is indicated as adjuvant therapy after tumor resection 
in adult patients with non-small cell lung cancer (NSCLC) whose 
tumors have epidermal growth factor receptor (EGFR) exon 
19 deletions or exon 21 L858R mutations, as detected by an  
FDA-approved test [see Dosage and Administration (2.1) in the full 
Prescribing Information].
First-line Treatment of EGFR Mutation-Positive Metastatic NSCLC
TAGRISSO is indicated for the first-line treatment of adult patients 
with metastatic NSCLC whose tumors have EGFR exon 19 deletions 
or exon 21 L858R mutations, as detected by an FDA-approved 
test [see Dosage and Administration (2.1) in the full Prescribing 
Information].
Previously Treated EGFR T790M Mutation-Positive Metastatic 
NSCLC
TAGRISSO is indicated for the treatment of adult patients with 
metastatic EGFR T790M mutation-positive NSCLC, as detected by 
an FDA-approved test, whose disease has progressed on or after 
EGFR tyrosine kinase inhibitor (TKI) therapy [see Dosage and 
Administration (2.1) in the full Prescribing Information].
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients with resectable tumors for the adjuvant treatment 
of NSCLC with TAGRISSO based on the presence of EGFR exon 19 
deletions or exon 21 L858R mutations in tumor specimens [see 
Clinical Studies (14) in the full Prescribing Information].
Select patients for the first-line treatment of metastatic EGFR-positive 
NSCLC with TAGRISSO based on the presence of EGFR exon 19 
deletions or exon 21 L858R mutations in tumor or plasma specimens 
[see Clinical Studies (14) in the full Prescribing Information]. If these 
mutations are not detected in a plasma specimen, test tumor tissue 
if feasible.
Select patients for the treatment of metastatic EGFR T790M 
mutation-positive NSCLC with TAGRISSO following progression 
on or after EGFR TKI therapy based on the presence of an EGFR 
T790M mutation in tumor or plasma specimens [see Clinical 
Studies (14) in the full Prescribing Information]. Testing for 
the presence of the T790M mutation in plasma specimens is 
recommended only in patients for whom a tumor biopsy cannot  
be obtained. If this mutation is not detected in a plasma specimen, 
re-evaluate the feasibility of biopsy for tumor tissue testing.
Information on FDA-approved tests for the detection of EGFR 
mutations is available at http://www.fda.gov/companiondiagnostics.
Recommended Dosage Regimen
The recommended dosage of TAGRISSO is 80 mg tablet once a day. 
TAGRISSO can be taken with or without food.
If a dose of TAGRISSO is missed, do not make up the missed dose 
and take the next dose as scheduled.
Treat patients in the adjuvant setting until disease recurrence, or 
unacceptable toxicity, or for up to 3 years.
Treat patients with metastatic lung cancer until disease progression 
or unacceptable toxicity.
Administration to Patients Who Have Difficulty Swallowing Solids
Disperse tablet in 60 mL (2 ounces) of non-carbonated water only. 
Stir until tablet is dispersed into small pieces (the tablet will not 
completely dissolve) and swallow immediately. Do not crush, heat, 
or ultrasonicate during preparation. Rinse the container with 120 mL 
to 240 mL (4 to 8 ounces) of water and immediately drink.
If administration via nasogastric tube is required, disperse the tablet 
as above in 15 mL of non-carbonated water, and then use an additional 
15 mL of water to transfer any residues to the syringe. The resulting 
30 mL liquid should be administered as per the nasogastric tube 
instructions with appropriate water flushes (approximately 30 mL).
Dosage Modifications
Adverse Reactions

Table 1. Recommended Dosage Modifications for TAGRISSO

Target Organ Adverse Reaction* Dosage Modification
Pulmonary [see 
Warnings and 
Precautions 
(5.1) in the full 
Prescribing 
Information]

Interstitial lung disease
(ILD)/Pneumonitis

Permanently  
discontinue TAGRISSO.

Target Organ Adverse Reaction* Dosage Modification

Cardiac [see
Warnings and
Precautions 
(5.2, 5.3) in the 
full Prescribing 
Information]

QTc† interval greater 
than 500 msec on at 
least 2 separate ECGs‡

Withhold TAGRISSO until 
QTc interval is less than 
481 msec or recovery to 
baseline if baseline QTc  
is greater than or equal  
to 481 msec, then 
resume at 40 mg dose.

QTc interval 
prolongation  
with signs/symptoms 
of life-threatening 
arrhythmia

Permanently  
discontinue TAGRISSO.

Symptomatic 
congestive  
heart failure

Permanently  
discontinue TAGRISSO.

Cutaneous [see
Warnings and
Precautions 
(5.5) in the full 
Prescribing 
Information]

Stevens-Johnson 
syndrome (SJS), 
Erythema Multiforme
Major (EMM)

Withhold TAGRISSO 
if suspected and 
permanently discontinue 
if confirmed.

Other [see 
Adverse
Reactions 
(6.1) in the full 
Prescribing 
Information]

Adverse reaction of  
Grade 3 or greater 
severity

Withhold TAGRISSO 
for up to 3 weeks.

If improvement to  
Grade 0-2 within  
3 weeks

Resume at 80 mg or  
40 mg daily.

If no improvement 
within  
3 weeks

Permanently  
discontinue TAGRISSO.

* Adverse reactions graded by the National Cancer Institute Common 
Terminology Criteria for Adverse Events version 4.0 (NCI CTCAE v4.0).

† QTc = QT interval corrected for heart rate
‡ ECGs = Electrocardiogram
Drug Interactions
Strong CYP3A4 Inducers
If concurrent use is unavoidable, increase TAGRISSO dosage to 
160 mg daily when co-administering with a strong CYP3A inducer. 
Resume TAGRISSO at 80 mg 3 weeks after discontinuation of the 
strong CYP3A4 inducer [see Drug Interactions (7) and Clinical 
Pharmacology (12.3) in the full Prescribing Information].
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Interstitial Lung Disease/Pneumonitis
Interstitial lung disease (ILD)/pneumonitis occurred in 3.7% of the 
1479 TAGRISSO-treated patients; 0.3% of cases were fatal.
Withhold TAGRISSO and promptly investigate for ILD in patients 
who present with worsening of respiratory symptoms which may 
be indicative of ILD (e.g., dyspnea, cough and fever). Permanently 
discontinue TAGRISSO if ILD is confirmed [see Dosage and 
Administration (2.4) and Adverse Reactions (6) in the full 
Prescribing Information].
QTc Interval Prolongation
Heart rate-corrected QT (QTc) interval prolongation occurs in 
patients treated with TAGRISSO. Of the 1479 patients treated with 
TAGRISSO in clinical trials, 0.8% were found to have a QTc > 500 
msec, and 3.1% of patients had an increase from baseline QTc > 
60 msec [see Clinical Pharmacology (12.2) in the full Prescribing 
Information]. No QTc-related arrhythmias were reported.
Clinical trials of TAGRISSO did not enroll patients with baseline 
QTc of > 470 msec. Conduct periodic monitoring with ECGs 
and electrolytes in patients with congenital long QTc syndrome, 
congestive heart failure, electrolyte abnormalities, or those who are 
taking medications known to prolong the QTc interval. Permanently 
discontinue TAGRISSO in patients who develop QTc interval 
prolongation with signs/symptoms of life-threatening arrhythmia [see 
Dosage and Administration (2.4) in the full Prescribing Information].
Cardiomyopathy
Across clinical trials, cardiomyopathy (defined as cardiac failure, 
chronic cardiac failure, congestive heart failure, pulmonary edema or 
decreased ejection fraction) occurred in 3% of the 1479 TAGRISSO-
treated patients; 0.1% of cardiomyopathy cases were fatal.
A decline in left ventricular ejection fraction (LVEF) ≥10 percentage 
points from baseline and to less than 50% LVEF occurred in 3.2% 
of 1233 patients who had baseline and at least one follow-up LVEF 
assessment. In the ADAURA study, 1.5% (5/325) of patients treated 
with TAGRISSO experienced LVEF decreases greater than or equal  
to 10 percentage points and a drop to less than 50%. 
Conduct cardiac monitoring, including assessment of LVEF at 
baseline and during treatment, in patients with cardiac risk factors. 
Assess LVEF in patients who develop relevant cardiac signs or 

symptoms during treatment. For symptomatic congestive heart 
failure, permanently discontinue TAGRISSO [see Dosage and 
Administration (2.4) in the full Prescribing Information].
Keratitis
Keratitis was reported in 0.7% of 1479 patients treated with 
TAGRISSO in clinical trials. Promptly refer patients with signs 
and symptoms suggestive of keratitis (such as eye inflammation, 
lacrimation, light sensitivity, blurred vision, eye pain and/or red eye) 
to an ophthalmologist. 
Erythema Multiforme and Stevens-Johnson Syndrome
Postmarketing cases consistent with Stevens-Johnson syndrome 
(SJS) and erythema multiforme major (EMM) have been reported in 
patients receiving TAGRISSO. Withhold TAGRISSO if SJS or EMM is 
suspected and permanently discontinue if confirmed.
Cutaneous Vasculitis
Postmarketing cases of cutaneous vasculitis including 
leukocytoclastic vasculitis, urticarial vasculitis, and IgA vasculitis 
have been reported in patients receiving TAGRISSO. Withhold 
TAGRISSO if cutaneous vasculitis is suspected, evaluate for 
systemic involvement, and consider dermatology consultation. If no 
other etiology can be identified, consider permanent discontinuation 
of TAGRISSO based on severity.
Embryo-Fetal Toxicity
Based on data from animal studies and its mechanism of action, 
TAGRISSO can cause fetal harm when administered to a pregnant 
woman. In animal reproduction studies, osimertinib caused post-
implantation fetal loss when administered during early development 
at a dose exposure 1.5 times the exposure at the recommended 
clinical dose. When males were treated prior to mating with untreated 
females, there was an increase in preimplantation embryonic loss at 
plasma exposures of approximately 0.5 times those observed at the 
recommended dose of 80 mg once daily. Verify pregnancy status 
of females of reproductive potential prior to initiating TAGRISSO. 
Advise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment with TAGRISSO and for 6 weeks after the final 
dose. Advise males with female partners of reproductive potential to 
use effective contraception for 4 months after the final dose [see Use 
in Specific Populations (8.1, 8.3) in the full Prescribing Information].
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in 
other sections of the labeling: 

• Interstitial Lung Disease/Pneumonitis [see Warnings and 
Precautions (5.1) in the full Prescribing Information]

• QTc Interval Prolongation [see Warnings and Precautions 
(5.2) in the full Prescribing Information]

• Cardiomyopathy [see Warnings and Precautions (5.3) in the 
full Prescribing Information]

• Keratitis [see Warnings and Precautions (5.4) in the full 
Prescribing Information] 

• Erythema multiforme and Stevens-Johnson syndrome [see 
Warnings and Precautions (5.5) in the full Prescribing 
Information]

• Cutaneous Vasculitis [see Warnings and Precautions (5.6) in 
the full Prescribing Information]

Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared to rates in the clinical trials of 
another drug and may not reflect the rates observed in practice.
The data in the Warnings and Precautions section reflect exposure 
to TAGRISSO in 1479 patients with EGFR mutation-positive NSCLC 
who received TAGRISSO at the recommended dose of 80 mg once 
daily in three randomized, controlled trials [ADAURA (n=337), 
FLAURA (n=279), and AURA3 (n=279)], two single arm trials 
[AURA Extension (n=201) and AURA2 (n=210)], and one dose-
finding study, AURA1 (n=173) [see Warnings and Precautions (5) 
in the full Prescribing Information]. Among 1479 patients who 
received TAGRISSO, 81% were exposed for 6 months or longer and 
60% were exposed for greater than one year. In this pooled safety 
population, the most common adverse reactions in ≥20% of 1479 
patients who received TAGRISSO were diarrhea (47%), rash (45%), 
musculoskeletal pain (36%), nail toxicity (33%), dry skin (32%), 
stomatitis (26%), fatigue (21%), and cough (20%). The most 
common laboratory abnormalities in ≥20% of 1479 patients who 
received TAGRISSO were leukopenia (65%), lymphopenia (62%), 
thrombocytopenia (53%), anemia (47%), and neutropenia (33%).
The data described below reflect exposure to TAGRISSO (80 mg 
daily) in 337 patients with EGFR mutation-positive resectable 
NSCLC, and 558 patients with EGFR mutation-positive metastatic 
NSCLC in three randomized, controlled trials [ADAURA (n=337), 
FLAURA (n=279), and AURA3 (n=279)]. Patients with a history of 
interstitial lung disease, drug induced interstitial disease or radiation 
pneumonitis that required steroid treatment, serious arrhythmia or 
baseline QTc interval greater than 470 msec on electrocardiogram 
were excluded from enrollment in these studies.

Table 1. Recommended Dosage Modifications for TAGRISSO (cont’d)
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Adjuvant Treatment of EGFR Mutation-Positive NSCLC
The safety of TAGRISSO was evaluated in ADAURA, a randomized, 
double-blind, placebo-controlled trial for the adjuvant treatment of 
patients with EGFR exon 19 deletions or exon 21 L858R mutation- 
positive NSCLC who had complete tumor resection, with or without 
prior adjuvant chemotherapy. At time of DFS analysis, the median 
duration of exposure to TAGRISSO was 22.5 months.
Serious adverse reactions were reported in 16% of patients treated 
with TAGRISSO. The most common serious adverse reaction 
(≥1%) was pneumonia (1.5%). Adverse reactions leading to dose  
reductions occurred in 9% of patients treated with TAGRISSO. 
The most frequent adverse reactions leading to dose reductions or  
interruptions were diarrhea (4.5%), stomatitis (3.9%), nail toxicity 
(1.8%) and rash (1.8%). Adverse reactions leading to permanent 
discontinuation occurred in 11% of patients treated with TAGRISSO. 
The most frequent adverse reactions leading to discontinuation of 
TAGRISSO were interstitial lung disease (2.7%), and rash (1.2%).
Tables 2 and 3 summarize common adverse reactions and  
laboratory abnormalities which occurred in ADAURA. 
Table 2. Adverse Reactions Occurring in ≥10% of Patients 
Receiving TAGRISSO in ADAURAββ

Adverse Reaction
TAGRISSO 
(N=337)

PLACEBO 
(N=343)

All Grades
(%)

Grade 3 or 
higher† (%)

All Grades
(%)

Grade 3 or 
higher† (%)

Gastrointestinal Disorders
Diarrhea* 47 2.4 20 0.3
Stomatitis‡ 32 1.8 7 0
Abdominal Pain** 12 0.3 7 0
Skin Disorders
Rash§ 40 0.6 19 0
Nail toxicity¶ 37 0.9 3.8 0
Dry skin§§ 29 0.3 7 0
Pruritus# 19 0 9 0
Respiratory, Thoracic and Mediastinal Disorders
CoughÞ 19 0 19 0
Musculoskeletal and Connective Tissue Disorders
Musculoskeletal 
Pain ††

18 0.3 25 0.3

Infection and Infestation Disorders
Nasopharyngitis 14 0 10 0
Upper respiratory 
tract infection

13 0.6 10 0

Urinary Tract 
Infection¶¶

10 0.3 7 0

General Disorders and Administration Site Conditions
Fatigueβ 13 0.6 9 0.3
Nervous System Disorders
Dizziness ## 10 0 9 0
Metabolism and Nutrition Disorders
Decreased appetite 13 0.6 3.8 0

ββNCI CTCAE v4.0.
† All events were grade 3. 
* Includes diarrhea, colitis, enterocolitis, enteritis.
‡ Includes aphthous ulcer, cheilitis, gingival ulceration, glossitis, tongue  

ulceration, stomatitis and mouth ulceration.
**Includes abdominal discomfort, abdominal pain, abdominal lower pain, 

abdominal upper pain, epigastric discomfort, hepatic pain.
§ Includes rash, rash generalized, rash erythematous, rash macular, rash 

maculo-papular, rash papular, rash pustular, rash pruritic, rash vesicular, 
rash follicular, erythema, folliculitis, acne, dermatitis, dermatitis acneiform, 
dermatitis bullous, dermatitis exfoliative generalized, drug eruption, eczema, 
eczema asteatotic, lichen planus, skin erosion, pustule.

¶ Includes nail bed disorder, nail bed inflammation, nail bed infection, nail 
discoloration, nail pigmentation, nail disorder, nail toxicity, nail dystrophy,  
nail infection, nail ridging, onychalgia, onychoclasis, onycholysis, onycho-
madesis, onychomalacia, paronychia.

§§ Includes dry skin, skin fissures, xerosis, eczema, xeroderma.
# Includes pruritus, pruritus generalized, eyelid pruritus.
Þ Includes cough, productive cough, upper-airway cough syndrome
††Includes arthralgia, arthritis, back pain, bone pain, musculoskeletal chest 

pain, musculoskeletal pain, myalgia, neck pain, non-cardiac chest pain, pain 
in extremity, and spinal pain.

¶¶Includes cystitis, urinary tract infection, and urinary tract infection bacterial.
β Includes asthenia, fatigue
##Includes dizziness, vertigo, and vertigo positional.

Clinically relevant adverse reactions in ADAURA in <10% of patients 
receiving TAGRISSO were alopecia (6%), epistaxis (6%), interstitial 
lung disease (3%), palmar-plantar erythrodysesthesia syndrome 
(1.8%), keratitis (0.6%), QTc interval prolongation (0.6%), and  
erythema multiform (0.3%). QTc interval prolongation represents 
the incidence of patients who had a QTcF prolongation >500msec. 

Table 3. Laboratory Abnormalities Worsening from Baseline in 
≥20% of Patients in ADAURA

Laboratory  
Abnormality*, †

TAGRISSO
(N=337)

PLACEBO
(N=343)

All Grades 
(%)

Grade 3 or 
Grade 4 (%)

All Grades
(%)

Grade 3 or 
Grade 4 (%)

Hematology
Leukopenia 54 0 25 0
Thrombocytopenia 47 0 7 0.3
Lymphopenia 44 3.4 14 0.9
Anemia 30 0 12 0.3
Neutropenia 26 0.6 10 0.3
Chemistry 
Hyperglycemia 25 2.3 30 0.9
Hypermagnesemia 24 1.3 14 1.5
Hyponatremia 20 1.8 16 1.5

* NCI CTCAE v4.0
† Based on the number of patients with available follow-up laboratory data

Laboratory abnormalities in ADAURA that occurred in <20% of  
patients receiving TAGRISSO was increased blood creatinine (10%).
Previously Untreated EGFR Mutation-Positive Metastatic Non-Small 
Cell Lung Cancer
The safety of TAGRISSO was evaluated in FLAURA, a multicenter 
international double-blind randomized (1:1) active controlled trial 
conducted in 556 patients with EGFR exon 19 deletion or exon 21 
L858R mutation-positive, unresectable or metastatic NSCLC who 
had not received previous systemic treatment for advanced disease. 
The median duration of exposure to TAGRISSO was 16.2 months.
Serious adverse reactions were reported in 4% of patients treated 
with TAGRISSO; the most common serious adverse reactions (≥1%) 
were pneumonia (2.9%), ILD/pneumonitis (2.1%), and pulmonary 
embolism (1.8%). Dose reductions occurred in 2.9% of patients 
treated with TAGRISSO. The most frequent adverse reactions 
leading to dose reductions or interruptions were prolongation of 
the QT interval as assessed by ECG (4.3%), diarrhea (2.5%), and 
lymphopenia (1.1%). Adverse reactions leading to permanent 
discontinuation occurred in 13% of patients treated with TAGRISSO. 
The most frequent adverse reaction leading to discontinuation of 
TAGRISSO was ILD/pneumonitis (3.9%).
Tables 4 and 5 summarize common adverse reactions and laboratory 
abnormalities which occurred in FLAURA. 
Table 4. Adverse Reactions Occurring in ≥10% of Patients 
Receiving TAGRISSO in FLAURA*
Adverse Reaction TAGRISSO

(N=279)
EGFR TKI comparator
(gefitinib or erlotinib) 

(N=277)
Any Grade

(%)
Grade 3 or 
higher (%)

Any Grade
(%)

Grade 3 or 
higher (%)

Gastrointestinal Disorders
Diarrhea† 58 2.2 57 2.5
Stomatitisǁ 32 0.7 22 1.1
Nausea 14 0 19 0
Constipation 15 0 13 0
Vomiting 11 0 11 1.4
Skin Disorders
Rash‡ 58 1.1 78 7
Dry skin§ 36 0.4 36 1.1
Nail toxicity¶ 35 0.4 33 0.7
Pruritus# 17 0.4 17 0
General Disorders and Administration Site Conditions
FatigueÞ 21 1.4 15 1.4
Pyrexia 10 0 4 0.4
Metabolism and Nutrition Disorders
Decreased appetite 20 2.5 19 1.8
Respiratory, Thoracic and Mediastinal Disorders
Cough 17 0 15 0.4
Dyspnea 13 0.4 7 1.4
Neurologic Disorders
Headache 12 0.4 7 0

Adverse Reaction TAGRISSO
(N=279)

EGFR TKI comparator
(gefitinib or erlotinib) 

(N=277)
Any Grade

(%)
Grade 3 or 
higher (%)

Any Grade
(%)

Grade 3 or 
higher (%)

Cardiac Disorders
Prolonged QT 
Intervalβ

10 2.2 4 0.7

Infection and Infestation Disorders
Upper Respiratory 
Tract Infection

10 0 7 0

* NCI CTCAE v4.0
† One grade 5 (fatal) event was reported (diarrhea) for EGFR TKI comparator.ǁ Includes stomatitis and mouth ulceration.
‡ Includes rash, rash generalized, rash erythematous, rash macular, rash 

maculo-papular, rash papular, rash pustular, rash pruritic, rash vesicular, 
rash follicular, erythema, folliculitis, acne, dermatitis, dermatitis acneiform, 
drug eruption, skin erosion, pustule.

§ Includes dry skin, skin fissures, xerosis, eczema, xeroderma.
¶ Includes nail bed disorder, nail bed inflammation, nail bed infection, nail 

discoloration, nail pigmentation, nail disorder, nail toxicity, nail dystrophy, 
nail infection, nail ridging, onychalgia, onychoclasis, onycholysis, 
onychomadesis, onychomalacia, paronychia.

# Includes pruritus, pruritus generalized, eyelid pruritus.Þ Includes fatigue, asthenia.
β Includes prolonged QT interval reported as adverse reaction.

Clinically relevant adverse reactions in FLAURA in <10% of patients 
receiving TAGRISSO were alopecia (7%), epistaxis (6%), interstitial 
lung disease (3.9%), palmar-plantar erythrodysesthesia syndrome 
(1.4%), QTc interval prolongation (1.1%), and keratitis (0.4%). QTc 
interval prolongation represents the incidence of patients who had a 
QTcF prolongation >500msec.
Table 5. Laboratory Abnormalities Worsening from Baseline in 
≥20% of Patients in FLAURA

Laboratory 
Abnormality*, †

TAGRISSO
(N=279)

EGFR TKI comparator
(gefitinib or erlotinib)

(N=277)
All Grades 

(%)
Grade 3 or 

Grade 4 (%)
All Grades 

(%)
Grade 3 or 

Grade 4 (%)
Hematology
Lymphopenia 63 6 36 4.2
Anemia 59 0.7 47 0.4
Thrombocytopenia 51 0.7 12 0.4
Neutropenia 41 3 10 0
Chemistry
Hyperglycemia‡ 37 0 31 0.5
Hypermagnesemia 30 0.7 11 0.4
Hyponatremia 26 1.1 27 1.5
Increased AST 22 1.1 43 4.1
Increased ALT 21 0.7 52 8
Hypokalemia 16 0.4 22 1.1
Hyperbilirubinemia 14 0 29 1.1

*NCI CTCAE v4.0  
† Each test incidence, except for hyperglycemia, is based on the number  

of patients who had both baseline and at least one on-study laboratory  
measurement available (TAGRISSO range: 267 - 273 and EGFR TKI  
comparator range: 256 - 268)

‡ Hyperglycemia is based on the number of patients who had both baseline 
and at least one on-study laboratory measurement available: TAGRISSO 
(179) and EGFR comparator (191)

Clinically relevant laboratory abnormalities in FLAURA that occurred 
in <20% of patients receiving TAGRISSO was increased blood 
creatinine (9%).
Previously Treated EGFR T790M Mutation-Positive Metastatic  
Non-Small Cell Lung Cancer
The safety of TAGRISSO was evaluated in AURA3, a multicenter 
international open label randomized (2:1) controlled trial conducted 
in 419 patients with unresectable or metastatic EGFR T790M 
mutation-positive NSCLC who had progressive disease following 
first line EGFR TKI treatment. A total of 279 patients received 
TAGRISSO 80 mg orally once daily until intolerance to therapy, 
disease progression, or investigator determination that the patient 
was no longer benefiting from treatment. A total of 136 patients 
received pemetrexed plus either carboplatin or cisplatin every three 
weeks for up to 6 cycles; patients without disease progression after 
4 cycles of chemotherapy could continue maintenance pemetrexed 
until disease progression, unacceptable toxicity, or investigator 
determination that the patient was no longer benefiting from 
treatment. Left Ventricular Ejection Fraction (LVEF) was evaluated at 
screening and every 12 weeks. The median duration of treatment was 
8.1 months for patients treated with TAGRISSO and 4.2 months for 

Table 4. Adverse Reactions Occurring in ≥10% of Patients 
Receiving TAGRISSO in FLAURA* (cont’d)
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chemotherapy-treated patients. The trial population characteristics 
were: median age 62 years, age less than 65 (58%), female (64%), 
Asian (65%), never smokers (68%), and ECOG PS 0 or 1 (100%).
Serious adverse reactions were reported in 18% of patients treated 
with TAGRISSO and 26% in the chemotherapy group. No single 
serious adverse reaction was reported in 2% or more patients 
treated with TAGRISSO. One patient (0.4%) treated with TAGRISSO 
experienced a fatal adverse reaction (ILD/pneumonitis).
Dose reductions occurred in 2.9% of patients treated with 
TAGRISSO. The most frequent adverse reactions leading to dose 
reductions or interruptions were prolongation of the QT interval 
as assessed by ECG (1.8%), neutropenia (1.1%), and diarrhea 
(1.1%). Adverse reactions resulting in permanent discontinuation 
of TAGRISSO occurred in 7% of patients treated with TAGRISSO. 
The most frequent adverse reaction leading to discontinuation of 
TAGRISSO was ILD/pneumonitis (3%).
Tables 6 and 7 summarize common adverse reactions and laboratory 
abnormalities which occurred in TAGRISSO-treated patients in AURA3. 
Table 6. Adverse Reactions Occurring in ≥10% of Patients 
Receiving TAGRISSO in AURA3*

Adverse Reaction
TAGRISSO
(N=279)

Chemotherapy  
(Pemetrexed/Cisplatin 

or Pemetrexed/
Carboplatin)

(N=136)
All Grades†

(%)
Grade 3/4†

(%)
All Grades†

(%)
Grade 3/4†

(%)
Gastrointestinal Disorders
Diarrhea 41 1.1 11 1.5
Nausea 16 0.7 49 3.7
Stomatitisǁ 19 0 15 1.5
Constipation 14 0 35 0
Vomiting 11 0.4 20 2.2
Skin Disorders
Rash‡ 34 0.7 6 0
Dry skin§ 23 0 4.4 0
Nail toxicity¶ 22 0 1.5 0
Pruritus# 13 0 5 0
General Disorders and Administration Site Conditions
Fatigueþ 22 1.8 40 5.1
Metabolism and Nutrition Disorders
Decreased appetite 18 1.1 36 2.9
Respiratory, Thoracic and Mediastinal Disorders
Cough 17 0 14 0
Musculoskeletal and Connective Tissue Disorders
Back pain 10 0.4 9 0.7

*NCI CTCAE v4.0.
† No grade 4 events were reported.ǁIncludes stomatitis and mouth ulceration
‡ Includes rash, rash generalized, rash erythematous, rash macular, rash 

maculo-papular, rash papular, rash pustular, erythema, folliculitis, acne, 
dermatitis, acneiform dermatitis, pustule.

§ Includes dry skin, eczema, skin fissures, xerosis.
¶ Includes nail disorders, nail bed disorders, nail bed inflammation, nail bed 

tenderness, nail discoloration, nail disorder, nail dystrophy, nail infection, nail 
ridging, nail toxicity, onychalgia, onychoclasis, onycholysis, onychomadesis, 
paronychia.

# Includes pruritus, pruritus generalized, eyelid pruritus.
þ Includes fatigue, asthenia.

Clinically relevant adverse reactions in AURA3 in <10% of patients 
receiving TAGRISSO were epistaxis (5%), interstitial lung disease 
(3.9%), alopecia (3.6%), palmar-plantar erythrodysesthesia 
syndrome (1.8%), QTc interval prolongation (1.4%), keratitis (1.1%), 
and erythema multiform (0.7%). QTc interval prolongation represents 
the incidence of patients who had a QTcF prolongation >500msec.
Table 7. Laboratory Abnormalities Worsening from Baseline in 
≥20% of Patients in AURA3

Laboratory 
Abnormality*, †

TAGRISSO
(N=279)

Chemotherapy 
(Pemetrexed/Cisplatin 

or Pemetrexed/
Carboplatin)

(N=131)
All Grades 

(%)
Grade 3 or 

Grade 4 (%)
All Grades

(%)
Grade 3 or 

Grade 4 (%)
Hematology
Anemia 43 0 79 3.1
Lymphopenia 63 8 61 10
Thrombocytopenia 46 0.7 48 7
Neutropenia 27 2.2 49 12

Laboratory 
Abnormality*, †

TAGRISSO
(N=279)

Chemotherapy 
(Pemetrexed/Cisplatin 

or Pemetrexed/
Carboplatin)

(N=131)
All Grades 

(%)
Grade 3 or 

Grade 4 (%)
All Grades

(%)
Grade 3 or 

Grade 4 (%)
Chemistry
Hypermagnesemia† 27 1.8 9 1.5
Hyponatremia† 26 2.2 36 1.5
Hyperglycemia‡ 20 0 NA NA
Hypokalemia† 9 1.4 18 1.5

NA=not applicable
*  NCI CTCAE v4.0  
† Each test incidence, except for hyperglycemia, is based on the number  

of patients who had both baseline and at least one on-study laboratory  
measurement available (TAGRISSO 279, Chemotherapy comparator 131)

‡ Hyperglycemia is based on the number of patients who had both baseline 
and at least one on-study laboratory measurement available (TAGRISSO 
270, Chemotherapy 5; fasting glucose was not a protocol requirement for 
patients in the chemotherapy arm)

Clinically relevant laboratory abnormalities in AURA3 that occurred 
in <20% of patients receiving TAGRISSO included increased blood 
creatinine (7%).
Postmarketing Experience
The following adverse reactions have been identified during post-
approval use of TAGRISSO. Because these reactions are reported 
voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal 
relationship to drug exposure.
Skin and subcutaneous tissue: Stevens-Johnson syndrome, erythema 
multiforme, cutaneous vasculitis
DRUG INTERACTIONS
Effect of Other Drugs on Osimertinib
Strong CYP3A Inducers
Co-administering TAGRISSO with a strong CYP3A4 inducer 
decreased the exposure of osimertinib compared to administering 
TAGRISSO alone [see Clinical Pharmacology (12.3) in the full 
Prescribing Information]. Decreased osimertinib exposure may lead 
to reduced efficacy.
Avoid co-administering TAGRISSO with strong CYP3A inducers. 
Increase the TAGRISSO dosage when co-administering with a strong 
CYP3A4 inducer if concurrent use is unavoidable [see Dosage and 
Administration (2.4) in the full Prescribing Information]. No dose 
adjustments are required when TAGRISSO is used with moderate 
and/or weak CYP3A inducers.
Effect of Osimertinib on Other Drugs
Co-administering TAGRISSO with a breast cancer resistant protein 
(BCRP) or P-glycoprotein (P-gp) substrate increased the exposure 
of the substrate compared to administering it alone [see Clinical 
Pharmacology (12.3) in the full Prescribing Information]. Increased 
BCRP or P-gp substrate exposure may increase the risk of exposure-
related toxicity.
Monitor for adverse reactions of the BCRP or P-gp substrate, unless 
otherwise instructed in its approved labeling, when co-administered 
with TAGRISSO.
Drugs That Prolong the QTc Interval
The effect of co-administering medicinal products known to prolong 
the QTc interval with TAGRISSO is unknown. When feasible, avoid 
concomitant administration of drugs known to prolong the QTc 
interval with known risk of Torsades de pointes. If not feasible to 
avoid concomitant administration of such drugs, conduct periodic 
ECG monitoring [see Warnings and Precautions (5.2) and Clinical 
Pharmacology (12.3) in the full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on data from animal studies and its mechanism of action [see 
Clinical Pharmacology (12.1) in the full Prescribing Information], 
TAGRISSO can cause fetal harm when administered to a pregnant 
woman. There are no available data on TAGRISSO use in pregnant 
women. Administration of osimertinib to pregnant rats was 
associated with embryolethality and reduced fetal growth at plasma 
exposures 1.5 times the exposure at the recommended clinical dose 
(see Data). Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk 
of major birth defects and miscarriage in clinically recognized 
pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal Data
When administered to pregnant rats prior to embryonic implantation 

through the end of organogenesis (gestation days 2-20) at a dose of 
20 mg/kg/day, which produced plasma exposures of approximately 
1.5 times the clinical exposure, osimertinib caused post-implantation 
loss and early embryonic death. When administered to pregnant rats 
from implantation through the closure of the hard palate (gestation 
days 6 to 16) at doses of 1 mg/kg/day and above (0.1 times the AUC 
observed at the recommended clinical dose of 80 mg once daily), an 
equivocal increase in the rate of fetal malformations and variations 
was observed in treated litters relative to those of concurrent 
controls. When administered to pregnant dams at doses of 30 mg/
kg/day during organogenesis through lactation Day 6, osimertinib 
caused an increase in total litter loss and postnatal death. At a dose 
of 20 mg/kg/day, osimertinib administration during the same period 
resulted in increased postnatal death as well as a slight reduction 
in mean pup weight at birth that increased in magnitude between 
lactation days 4 and 6.
Lactation
Risk Summary
There are no data on the presence of osimertinib or its active 
metabolites in human milk, the effects of osimertinib on the 
breastfed infant or on milk production. Administration to rats during 
gestation and early lactation was associated with adverse effects, 
including reduced growth rates and neonatal death [see Use in 
Specific Populations (8.1) in the full Prescribing Information]. 
Because of the potential for serious adverse reactions in breastfed 
infants from osimertinib, advise women not to breastfeed during 
treatment with TAGRISSO and for 2 weeks after the final dose.
Females and Males of Reproductive Potential
Based on animal data, TAGRISSO can cause malformations, embryo 
lethality, and postnatal death at doses resulting in exposures 1.5 times 
or less the human exposure at the clinical dose of 80 mg daily [see 
Use in Specific Populations (8.1) in the full Prescribing Information].
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential  
prior to initiating TAGRISSO.
Contraception
Females
Advise females of reproductive potential to use effective 
contraception during treatment with TAGRISSO and for 6 weeks 
after the final dose [see Use in Specific Populations (8.1) in the full 
Prescribing Information].
Males
Advise male patients with female partners of reproductive potential 
to use effective contraception during and for 4 months following the 
final dose of TAGRISSO [see Nonclinical Toxicology (13.1) in the full 
Prescribing Information].
Infertility
Based on animal studies, TAGRISSO may impair fertility in females 
and males of reproductive potential. The effects on female fertility 
showed a trend toward reversibility. It is not known whether the 
effects on male fertility are reversible [see Nonclinical Toxicology 
(13.1) in the full Prescribing Information].
Pediatric Use
The safety and effectiveness of TAGRISSO in pediatric patients have 
not been established.
Geriatric Use
Forty-three percent (43%) of the 1479 patients in ADAURA (n=337), 
FLAURA (n=279), AURA3 (n=279), AURA Extension (n=201), 
AURA2 (n=210), and AURA1, (n=173) were 65 years of age and 
older. No overall differences in effectiveness were observed based 
on age. Exploratory analysis suggests a higher incidence of Grade 3 
and 4 adverse reactions (35% vs 27%) and more frequent dose 
modifications for adverse reactions (32% vs 21%) in patients  
65 years or older as compared to those younger than 65 years.
Renal Impairment
No dose adjustment is recommended in patients with creatinine 
clearance (CLcr) 15 - 89 mL/min, as estimated by Cockcroft-Gault. 
There is no recommended dose of TAGRISSO for patients with end-
stage renal disease (CLcr <15 mL/min) [see Clinical Pharmacology 
(12.3) in the full Prescribing Information].
Hepatic Impairment
No dose adjustment is recommended in patients with mild 
to moderate hepatic impairment (Child-Pugh A and B or total 
bilirubin ≤ ULN and AST > ULN or total bilirubin 1 to 3 times ULN 
and any AST). There is no recommended dose for TAGRISSO for 
patients with severe hepatic impairment (total bilirubin between  
3 to 10 times ULN and any AST) [see Clinical Pharmacology (12.3) 
in the full Prescribing Information].

Distributed by:  
AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850
TAGRISSO is a registered trademark of the AstraZeneca group  
of companies.
©AstraZeneca 2020                             Rev. 12/20   US-44006   1/21
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Tripathy Shares Insights on Personalizing HER2-Targeted 
Therapy in Early-Stage and Advanced Breast Cancer
by BRITTANY LOVELY

TREATMENT STRATEGIES FOR 
PATIENTS with HER2-positive breast 
cancer have moved away from a one-size-
fits-all approach toward more personalized 
medicine. For example, clinical risk has 
led to the modification of therapies for 
first-line treatment of patients, 
deescalating therapy for those who 
are at a lower risk of recurrence 
and escalating therapy for those at 
higher risk. In later lines, as more 
HER2-targeted therapies enter 
the armamentarium, selection 
depends upon the site of metas-
tases, adverse effect profile, and 
patient input when determining the best 
course of therapy.

“The goal of treatment for patients 
with early-stage breast cancer is to mini-
mize their risk of recurrence,” said Debu 
Tripathy, MD, in an interview ahead of 
the 38th Annual Miami Breast Cancer 
Conference®. “In the past few decades, 
we’ve learned that some therapies we 
use in the advanced setting might not be 
curative, but they can still elicit tempo-
rary responses that can actually lower 
the risk of subsequent recurrence. So we 
use options such as hormonal therapy 
and chemotherapy, and more recently for 
HER2-positive cancers, we’ve been using 
HER2-targeted therapies, mostly antibod-
ies against HER2. And we have also made 
a lot of advances in lowering the risk of 
recurrence and the risk of death for early-
stage breast cancer. However, we still can’t 
perfectly predict who’s going to experi-
ence recurrence. Sometimes we use these 
therapies unnecessarily and they have 
adverse effects.” 

Tripathy, professor and chair of the 
Department of Breast Medical Oncology, 
Division of Cancer Medicine at The 
University of Texas MD Anderson Cancer 
Center in Houston, discussed some of the 
unanswered clinical questions that remain 
for patients with HER2-positive disease. He 
also talked about strategies for personalizing 

HER2-targeted therapy for patients in the 
neoadjuvant and adjuvant settings.

Q
How are you tailoring 
treatments for patients with 

early-stage breast cancers?
We’ve been trying to personal-
ize treatment more and this is 
important in HER2-positive breast 
cancers. The HER2 oncogene is 
really driving these cancers, and 
HER2 therapies have been very 
effective. These agents cut the risk 
of recurrence by almost half, but 
again, they have adverse effects 

such as cardiomyopathy, diarrhea, or skin 
problems. And of course they require extra 
visits [to the clinic]. So the goal is to iden-
tify those [patients who] may not need the 
same therapies that we have been using for 
several years—finding those who are at a 
low risk of benefit so that we might be able 
to give them a lighter therapy, a process 
called deescalation. Similarly, we also want 
to identify patients who may have a higher 
chance of recurring and may need esca-
lated, more intensive therapy.

[Investigators have conducted trials] 
to show us that low-risk HER2-positive 
cancers—either node-negative or [with 
nodes measuring] less than 2 or 3 cm—can 
be treated with paclitaxel given for approx-
imately 3 months, as well as the antibody 
trastuzumab [Herceptin] given with pacl-
itaxel and then continued for a full year 
together. This regimen has fewer adverse 
effects than [those that occur with] what we 
are used to using. 

For cancers that are larger than that—
node positive—what we’re finding is that 
when we give these patients the same treat-
ment, but a little more escalated, we now 
have to use 2 chemotherapies and 2 anti-
bodies, specifically, docetaxel, carboplatin, 
and then trastuzumab and pertuzumab 
[Perjeta], another antibody.

[Using these strategies] we can actu-
ally shrink the cancers before surgery 

and approximately half of patients will not 
have any invasive cancer left at the time 
of surgery. And those patients have a very 
good outcome. They still have a risk of 
recurrence, but it’s pretty low, under 10% 
or sometimes under 5%, depending on the 
circumstances and those patients.

[Following surgery] we typically 
continue with antibody therapy, but for 
patients who still have residual cancer and 
are at a higher risk of recurrence, [recent 
trial data have shown that] if you use the 
antibody-drug conjugate T-DM1 [ado-tras-
tuzumab emtansine; Kadcyla], those 
patients have half as many recurrences. 
This allows us to personalize therapy in an 
escalated manner. We escalate to T-DM1, 
but only in the patients who do not have a 
complete pathological response at surgery.

This is one way we are personalizing 
treatments, focusing the more intensive 
treatments on the patients who need them. 
We’re learning about genomics and genet-
ics, and, as time goes on, we will be able 
to personalize even further [including 
all] these algorithms that we’re using for 
personalizing therapy which have evolved 
over the years and some of them just in the 
last year or so.

Q
What are some of the 
unanswered clinical questions 

for treatment strategies in the third 
line and beyond?
For patients with recurrent metastatic 
breast cancer, as with most advanced 
types of cancers, they are not curable, but 
they can be treated and can enter remis-
sion. Some patients can respond for a very 
long time and there are some patients who 
have been treated ever since trastuzumab 
was approved, which was approximately 
22 years ago, who are still in remis-
sion. The HER2-targeted therapies have 
really improved the outcomes of patients 
with metastatic breast cancer over the 
years (FIGURE1).

However, unfortunately, most patients 

Debu Tripathy, MD
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FIGURE. Over view of  the Treatment  
Landscape for  HER2-Posit ive Metastat ic  
Breast  Cancer 1

First line

• Trastuzumab (Herceptin)/pertuzumab (Perjeta)/ 
chemotherapy
• Alternatives: Trastuzumab or lapatinib (Tykerb) 

plus endocrine therapy if hormone 
receptor–positive disease

Second line

• Ado-trastuzumab emtansine (T-DM1; Kadcyla)
• Alternatives: Tucatinib (Tukysa)/trastuzumab/ 

capecitabine

Approved HER2-targeted agents  
in the third line and beyond

• Fam-trastuzumab deruxtecan-nxki (Enhertu)
• Neratinib (Nerlynx)/capecitabine
• Tucatinib/trastuzumab/capecitabine
• Margetuximab-cmkb (Margenza)/chemotherapy
• Lapatinib/capecitabine
• Trastuzumab in combination with chemotherapy, 

lapatinib, or endocrine therapy

do at some point progress and develop 
resistance. There have been many, many 
new drugs that have been approved—3 
in the past year, even—that can, in some 
cases, bring about longer responses.

[Last year we had] the approval of the 
HER2 kinase inhibitor tucatinib [Tukysa], 
which is given in combination with another 
oral chemotherapy called capecitabine 
and trastuzumab. That is a regimen that 
improves survival compared with some of 
the other drugs we used to use and is also 
active in patients who have brain metasta-
ses. We tend to see brain metastases more 
often in patients with HER2-positive breast 
cancer in part because they are living 
longer and there’s more time for these 
metastases to develop. And because the 
brain is sort of a protected site, many drugs 
do not permeate the blood-brain barrier.

For these patients who respond to treat-
ment, we sometimes use stereotactic or 
other forms of radiation. Some drugs do 
penetrate the blood-brain barrier, including 
tucatinib. [HER2CLIMB (NCT02614794)], 
which led to the agent’s approval, included 
patients with brain metastases who showed 
a response in the brain when treated with 
tucatinib. This tells us that some of our 

newer therapies can treat both sides—the 
tumors outside the brain, including [those 
in] the liver, as well as in the brain. That’s 
an important advance.

The other drug that received accelerated 
approval is fam-trastuzumab deruxtecan- 
nxki [Enhertu]. This is an antibody-drug 
conjugate that elicited remarkable 
responses. We [have only seen data from] 
the phase 2 trial and there is no compar-
ison, but [they were] compelling enough 
for the FDA to approve [the drug] based 
on the 60 patients who responded. These 
patients had an average of 6 prior regi-
mens already and so this drug was a big 
success. The agent does have some adverse 
effects, though, and some patients devel-
oped pneumonitis, which can be fatal in up 
to 2.5% of patients.

It’s a drug that we have to use care-
fully and monitor. There have been other 
drugs approved, too, [including] a new anti-
body, margetuximab-cmkb [Margenza], 
which is engineered to engage the immune 
system more. That is an interesting feature 
of HER2 antibodies; not only do they 
work directly against the HER2 recep-
tor to decrease growth signaling, but they 
also can activate the immune system to a 
certain extent. And margetuximab is engi-
neered to do that.

Finally, another kinase inhibitor, nera-
tinib [Nerlynx], which was already 
approved in early-stage breast cancer, is 
now approved in the metastatic setting in 
combination with capecitabine.

Q
When you are weighing these 
options, what are some of the 

clinical features you take into 
consideration when choosing 
between the therapies?
It’s very common for us to be at a point 
where you have one of several options and 
there’s no perfect way to [choose between 
them]. Generally, the opinion that is out 
there is that we still use the first-line ther-
apy that we’ve been using for a few years 
now. We use this regimen in patients with 
de novo cancer—these patients account for 
approximately 20% to 30% of all patients— 
and for patients who have recurred after 
receiving treatment for early-stage breast 
cancer if it has been more than a year since 

their treatment. After that, we tend to use 
T-DM1 most of the time.

It is after T-DM1 where we have a lot of 
options. Because of the very high response 
rates that I mentioned for trastuzumab 
deruxtecan, even though that drug has that 
adverse effect of lung inflammation, I use 
that in patients who have a very aggressive, 
high burden of cancer. Particularly when the 
organs are involved, such as the lung, and 
the liver in particular, I might use that drug. 
But for other patients, particularly for those 
with brain metastases, I mentioned the regi-
men with tucatinib. I tend to use tucatinib as 
a load in and then trastuzumab; that’s what 
I use in the third line. If a patient progresses 
on the regimen I used, then I’ll move on to 
the other one that I haven’t used.

After that, I use drugs such as nerati-
nib in combination with capecitabine, or 
margetuximab. It really comes down to 
what drugs the patient has had before. 
We try to use a drug that the patient has 
not received. [We look at] how the patient 
responded to other drugs, what kind 
of adverse effects they are having. The 
adverse effect profiles of these drugs are 
different and that factors into treatment 
choices. [We also consider] the schedule 
of the drugs sometimes [including] how 
many times the patient has to come into the 
clinic. For some patients that is one of the 
biggest limitations that they may have.

It’s important for patients to know the 
options and have these discussed. The 
other thing is that patients know there are 
other options later in case they progress. 
It’s really important for a patient to know 
the pathways and the different options 
they have ahead of time, to be a part of 
these decisions, and to understand why a 
certain route is being chosen over another. 
[We want them] to engage in what we call 
shared decision-making, and then we gauge 
how the patient feels about the option. ■

R E F E R E N C E
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Tucatinib Combo Has Potential as Second-line 
Option in HER2+ Gastric/GEJ Cancers
by DENISE MYSHKO

INVESTIGATORS ARE EXPLORING A 
dual HER2-targeting strategy that incor-
porates tucatinib (Tukysa) into a novel 
combination as second-line therapy for 
patients with HER2-positive 
gastric and esophageal cancers. 
The MOUNTAINEER-02 trial 
(NCT04499924) is a phase 2/3 
study evaluating the addition 
of tucatinib plus trastuzumab 
(Herceptin), both HER2-directed 
agents, to standard-of-care ramu-
cirumab (Cyramza) and paclitaxel 
in previously treated patients.1

The combination, if approved, would 
provide a new therapeutic option for 
patients with gastric cancer, accord-
ing to John H. Strickler, MD, an associate 
professor of medicine at Duke University 
School of Medicine and a member of 
Duke Cancer Institute, in Durham, North 

Carolina, and a leading investigator on the 
MOUNTAINEER-02 trial.

“It could be practice-changing in that 
current thinking and current clinical 

research have told us that there 
is not a lot of evidence for carry-
ing forward an anti-HER2 strategy 
after patients have disease progres-
sion on an anti-HER2 first-line 
therapy,” Strickler said in an inter-
view with OncologyLive®.

First-line therapy for patients in 
this population typically consists 
of trastuzumab plus fluoropyrim-

idine and platinum-based chemotherapy, 
according to Strickler. “For a long time, 
there have been efforts to look at continu-
ing an anti-HER2 strategy in the second 
line after progression on a first-line regi-
men,” he said. “Our current standard 
of care for these patients in most cases 

is paclitaxel and ramucirumab in the 
second-line setting.”

In pairing the HER2-targeting agents, 
investigators are seeking to replicate the 
benefits shown in the phase 2 HER2CLIMB 
trial (NCT02614794). The trial results led 
to the FDA approval in April 2020 of tuca-
tinib in combination with trastuzumab and 
capecitabine for adults with HER2-positive 
metastatic breast cancer, including patients 
with brain metastases, who have received  
1 or more prior anti-HER2-based regimens 
in the metastatic setting.2,3 

Median overall survival (OS) with the 
tucatinib regimen was 21.9 months  
(95% CI, 18.3-31.0) compared with  
17.4 months (95% CI, 13.6-19.9) for patients 
who received placebo plus trastuzumab 
and capecitabine (HR, 0.66; 95% CI, 0.50-
0.87; P = .00480).2

“The thinking is that this is a therapy 
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Strickler, MD
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FIGURE. The MOUNTAINEER-02 Study in Previously Treated HER2+ Gastric and Esophageal Cancers3
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that might have other applications outside 
of breast cancer in HER2-positive malig-
nancies, particularly where there’s an 
unmet need for additional therapies,” 
Strickler said.

MOUNTAINEER-02 TRIAL  
DESCRIPTION
For MOUNTAINEER-02, investigators are 
recruiting patients with locally advanced 
unresectable or metastatic HER2-positive 
gastric or gastroesophageal junction adeno-
carcinoma (GEJ) with disease progression 
who have received first-line therapy and 
a HER2-directed antibody. In total, they 
plan to recruit approximately 566 patients, 
starting with sites in the United States and 
expanding into Asia and Europe (FIGURE).1,3

Patients are eligible to participate if 
they test positive for HER2 amplification 
by next-generation sequencing (NGS) on a 
blood-based circulating tumor DNA (ctDNA) 
assay. They are also eligible if they have 
HER2 overexpression or amplification by 
immunohistochemistry (IHC3+) and in situ 
hybridization (IHC2+/ISH+) analysis on 
fresh or archival tumor biopsy samples. 

The study is being conducted in multiple 
steps, starting with a phase 2 paclitaxel 
dose optimization stage involving 6 to  
12 patients who will receive the chemo-
therapy at either 60 mg/m2 or 80 mg/m2 
on days 1, 8, and 15 of each 28-day cycle. 
Participants will also receive tucatinib at 
300 mg orally twice daily, trastuzumab at a 
6 mg/kg loading dose followed by doses of  
4 mg/kg on days 1 and 15 of each subse-
quent cycle, and ramucirumab at 8 mg/kg 
on days 1 and 15 of each cycle.

Once the recommended dose of paclitaxel 
has been established, patients will be 
assigned to 1 of 2 cohorts of 24 to 30 patients 
each in which they will receive the 4-drug 
experimental regimen. Cohort 2A will 
comprise patients who are HER2-positive by 
blood-based NGS testing whereas cohort 2B 
will be an exploratory group of patients who 
are HER2-negative on blood-based NGS and 
HER2-positive by tissue testing. The primary 
end point of the phase 2 portion is the safety 
and tolerability of the regimen.

In the phase 3 part of the trial, patients 
who are HER2-positive by ctDNA testing 
will be randomized to 1 of 3 arms: arm 3A 

(n = 235), in which participants will receive 
the experimental 4-drug regimen; arm 3B 
(n = 235), in which patients will be treated 
with ramucirumab plus paclitaxel with 
tucatinib and trastuzumab placebos; and 
arm 3C (n = 30), in which participants will 
receive tucatinib plus ramucirumab and 
paclitaxel with a trastuzumab placebo. 

The primary objective of this part 
of the trial will be to evaluate OS and 
progression-free survival per investi-
gator assessment for arm 3A vs arm 3B. 
Antitumor activity in arm 3C is among the 
secondary end points.1,3

TOXICITIES AND BIOMARKERS
Investigators anticipate that the 4 ther-
apies will function well in combination, 
Strickler said. Tucatinib, a small mole-
cule tyrosine kinase inhibitor, has “very 
potent,” selective activity against HER2 
with minimal off-target effects. “For that 
very reason, it’s very well tolerated,” he 
noted. “As a result, it combines well with 
other treatments whether it be trastu-
zumab or cytotoxic chemotherapy.”

In the HER2CLIMB breast cancer trial, 
the most common adverse events (AEs), 
mostly of grade 1 and 2 severity, were diar-
rhea, palmar-plantar erythrodysesthesia, 
nausea, fatigue, hepatotoxicity, vomiting, 
stomatitis, decreased appetite, abdominal 
pain, headache, anemia, and rash. Tucatinib 
can also cause severe diarrhea and hepa-
totoxicity. Six percent of patients who 
received tucatinib during the study discon-
tinued therapy due to AEs.4 

In terms of the combination being tested 
in MOUNTAINEER-02, there is very little 
overlapping toxicity between the cytotoxic 
chemotherapy paclitaxel and trastuzumab 
and tucatinib, according to Strickler. 
Ramucirumab, a monoclonal antibody 
directed at VEGFR, also has an AE profile 
that is predictable.

“The toxicity of trastuzumab has been 
well defined for many years. For most 
patients, it is exceptionally well tolerated. 
All of us as GI [gastrointestinal] medical 
oncologists are fairly comfortable with 
giving trastuzumab front line with chemo-
therapy,” Strickler said.

For the average patient, tucatinib also 
is well tolerated with occasional instances 

of mild elevation of liver enzymes or loose 
bowel movements, he added. “In my own 
experience, dose adjustments are rarely 
needed for tucatinib when it’s given in 
combination with trastuzumab.”

An important facet of MOUNTAINEER-02 
will be analyzing the trajectory of 
HER2 expression among participants. 
Investigators theorize that prior attempts 
to demonstrate an OS benefit with HER2-
targeting approaches vs chemotherapy as 
second-line therapy in this setting have 
faltered because of the loss of HER2 expres-
sion following trastuzumab-based therapy.3

“There will be intensive analysis of 
ctDNA at the time the patient is enrolled 
to get a better sense for whether HER2 
positivity in ctDNA is a potential predic-
tive biomarker benefit from this regimen,” 
Strickler said. “We may find that the 
patients who remain ctDNA positive for 
HER2 amplification are the ones who 
capture the benefit and that could poten-
tially inform future practice.”

FURTHER STUDIES INTO TUCATINIB
Seagen Inc, the company developing tuca-
tinib, has launched several trials evaluat-
ing the agent in various clinical settings 
involving GI malignancies. 

In the phase 1b/2 MOUNTAINEER trial 
(NCT03043313), tucatinib is being evalu-
ated as monotherapy and in combination 
with trastuzumab in patients with  
HER2-positive metastatic colorectal  
cancer (mCRC). In the phase 1b  
SGNTUC-024 study (NCT04430738), 
investigators are testing tucatinib plus 
trastuzumab and FOLFOX (leucovorin, 
fluorouracil, oxaliplatin) in patients with 
unresectable or metastatic HER2-positive 
GI cancers, including mCRC, cholangio-
carcinoma, gallbladder carcinoma, or 
gastric/GEJ cancers.

Additionally,  investigators are exploring 
tucatinib in the phase 3 HER2CLIMB-02 
trial (NCT03975647) in combination with 
ado-trastuzumab emtansine (T-DM1, 
Kadcyla) vs T-DM1 alone in patients with 
previously treated advanced or metastatic 
HER2-positive breast cancer. ■

For a full list of references,  
see the article at  . 
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*FLT3 mutation status: FLT3-ITD, FLT3-TKD, and FLT3-ITD-TKD.1

†The OS endpoint was measured from the date of randomization until death by any cause in the fi nal analysis, which included 371 patients randomized 2:1 to receive XOSPATA or a 
prespecifi ed salvage chemotherapy regimen.1

 ‡MEC: mitoxantrone 8 mg/m2, etoposide 100 mg/m2, and cytarabine 1000 mg/m2 once daily by IV infusion Days 1 to 5.1 

 §FLAG-IDA: granulocyte colony-stimulating factor 300 mcg/m2 once daily by SC injection Days 1 to 5, fl udarabine 30 mg/m2 once daily by IV infusion Days 2 through 6, 
cytarabine 2000 mg/m2 once daily by IV infusion Days 2 through 6, idarubicin 10 mg/m2 once daily by IV infusion Days 2 through 4.1

 llLDAC: cytarabine 20 mg twice daily by SC injection or IV infusion for 10 days.1

 ¶AZA: azacitidine 75 mg/m2 once daily by SC injection or IV infusion for 7 days.1

AML=acute myeloid leukemia; CI=confi dence interval; FDA=Food and Drug Administration; FLT3=FMS-like tyrosine kinase 3; HR=hazard ratio; ITD=internal tandem duplication; 
IV=intravenous; LDAC=low-dose cytarabine; m+=mutation-positive; NCCN=National Comprehensive Cancer Network; OS=overall survival; SC=subcutaneous; TKD=tyrosine 
kinase domain.

References: 1. XOSPATA [package insert]. Northbrook, IL: Astellas Pharma US, Inc. 2. Ballesta-López O, Solana-Altabella A, Megías-Vericat JE, Martínez-Cuadrón D, Montesinos P. 
Gilteritinib use in the treatment of relapsed or refractory acute myeloid leukemia with a FLT3 mutation. Future Oncol (Epub) 09-25-2020. 3. Referenced with permission from the NCCN 
Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Acute Myeloid Leukemia V.2.2021. © National Comprehensive Cancer Network, Inc. 2020. All rights reserved. Accessed 
11-18-2020. 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. 4. Astellas. XOSPATA. Data on File.

XOSPATA was evaluated in a Phase 3, open-label, multicenter, randomized clinical trial compared with a prespecifi ed salvage chemotherapy in 
adult patients with relapsed or refractory FLT3m+ AML.1,4 Prespecifi ed salvage chemotherapy regimens included high-intensity combinations MEC‡

and FLAG-IDA§ and low-intensity regimens LDACll and AZA.1¶

Gilteritinib (XOSPATA) sets a standard in relapsed or refractory FLT3m+ AML1,3

Gilteritinib (XOSPATA) is the ONLY Category 1 recommendation in the NCCN Clinical Practice Guidelines 
in Oncology (NCCN Guidelines®) for patients with relapsed or refractory FLT3m+ AML3

INDICATION
XOSPATA is indicated for the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 
(FLT3) mutation as detected by an FDA-approved test. 

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib 
or any of the excipients. Anaphylactic reactions have been observed in 
clinical trials.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
di� erentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infi ltrates, pleural or pericardial e� usions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. If 
di� erentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

WARNINGS AND PRECAUTIONS
Di� erentiation Syndrome (See BOXED WARNING) 3% of 319 patients 
treated with XOSPATA in the clinical trials experienced di� erentiation 
syndrome. Di� erentiation syndrome is associated with rapid proliferation 
and di� erentiation of myeloid cells and may be life-threatening or fatal if not 
treated. Symptoms of di� erentiation syndrome in patients treated with 
XOSPATA included fever, dyspnea, pleural e� usion, pericardial e� usion, 
pulmonary edema, hypotension, rapid weight gain, peripheral edema, rash, 
and renal dysfunction. Some cases had concomitant acute febrile 
neutrophilic dermatosis. Di� erentiation syndrome occurred as early as 2 days 
and up to 75 days after XOSPATA initiation and has been observed with or 
without concomitant leukocytosis. If di� erentiation syndrome is suspected, 
initiate dexamethasone 10 mg IV every 12 hours (or an equivalent dose of an 
alternative oral or IV corticosteroid) and hemodynamic monitoring until 
improvement. Taper corticosteroids after resolution of symptoms and 
administer corticosteroids for a minimum of 3 days. Symptoms of 
di� erentiation syndrome may recur with premature discontinuation of 
corticosteroid treatment. If severe signs and/or symptoms persist for more 
than 48 hours after initiation of corticosteroids, interrupt XOSPATA until signs 
and symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES) 1% of 319 
patients treated with XOSPATA in the clinical trials experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including 
seizure and altered mental status. Symptoms have resolved after 
discontinuation of XOSPATA. A diagnosis of PRES requires confi rmation by 
brain imaging, preferably magnetic resonance imaging (MRI). Discontinue 
XOSPATA in patients who develop PRES.

Prolonged QT Interval XOSPATA has been associated with prolonged 
cardiac ventricular repolarization (QT interval). 1% of the 317 patients with a 
post-baseline QTc measurement on treatment with XOSPATA in the clinical 
trial were found to have a QTc interval greater than 500 msec and 7% of 
patients had an increase from baseline QTc greater than 60 msec. Perform 
electrocardiogram (ECG) prior to initiation of treatment with XOSPATA, on 
days 8 and 15 of cycle 1, and prior to the start of the next two subsequent 
cycles. Interrupt and reduce XOSPATA dosage in patients who have a QTcF 
>500 msec. Hypokalemia or hypomagnesemia may increase the QT 
prolongation risk. Correct hypokalemia or hypomagnesemia prior to and 
during XOSPATA administration.

Pancreatitis 4% of 319 patients treated with XOSPATA in the clinical trials 
experienced pancreatitis. Evaluate patients who develop signs and symptoms 
of pancreatitis. Interrupt and reduce the dose of XOSPATA in patients who 
develop pancreatitis.

Embryo-Fetal Toxicity XOSPATA can cause embryo-fetal harm when 
administered to a pregnant woman. Advise females of reproductive potential 
to use e� ective contraception during treatment with XOSPATA and for at least 
6 months after the last dose of XOSPATA. Advise males with female partners of 
reproductive potential to use e� ective contraception during treatment with 
XOSPATA and for at least 4 months after the last dose of XOSPATA. Pregnant 
women, patients becoming pregnant while receiving XOSPATA or male 
patients with pregnant female partners should be apprised of the potential 
risk to the fetus.

ADVERSE REACTIONS
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. These 
were cardiac arrest (1%) and one case each of di� erentiation syndrome and 
pancreatitis. The most frequent (≥5%) nonhematological serious adverse 
reactions reported in patients were fever (13%), dyspnea (9%), renal 
impairment (8%), transaminase increased (6%) and noninfectious 
diarrhea (5%).

7% discontinued XOSPATA treatment permanently due to an adverse 
reaction. The most common (>1%) adverse reactions leading to 
discontinuation were aspartate aminotransferase increased (2%) and alanine 
aminotransferase increased (2%).

The most frequent (≥5%) grade ≥3 nonhematological adverse reactions 
reported in patients were transaminase increased (21%), dyspnea (12%), 
hypotension (7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/
malaise (6%). 

Other clinically signifi cant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity (8%), 
pancreatitis (5%), cardiac failure (4%), pericardial e� usion (4%), acute febrile 
neutrophilic dermatosis (3%), di� erentiation syndrome (3%), pericarditis/
myocarditis (2%), large intestine perforation (1%), and posterior reversible 
encephalopathy syndrome (1%).

Lab Abnormalities Shifts to grades 3-4 nonhematologic laboratory 
abnormalities in XOSPATA treated patients included phosphate decreased 
(14%), alanine aminotransferase increased (13%), sodium decreased (12%), 
aspartate aminotransferase increased (10%), calcium decreased (6%), 
creatine kinase increased (6%), triglycerides increased (6%), creatinine 
increased (3%), and alkaline phosphatase increased (2%).

DRUG INTERACTIONS
Combined P-gp and Strong CYP3A Inducers Concomitant use of XOSPATA 
with a combined P-gp and strong CYP3A inducer decreases XOSPATA 
exposure which may decrease XOSPATA e�  cacy. Avoid concomitant use of 
XOSPATA with combined P-gp and strong CYP3A inducers.

Strong CYP3A inhibitors Concomitant use of XOSPATA with a strong CYP3A 
inhibitor increases XOSPATA exposure. Consider alternative therapies that are 
not strong CYP3A inhibitors. If the concomitant use of these inhibitors is 
considered essential for the care of the patient, monitor patient more 
frequently for XOSPATA adverse reactions. Interrupt and reduce XOSPATA 
dosage in patients with serious or life-threatening toxicity.

Drugs that Target 5HT2B Receptor or Sigma Nonspecifi c Receptor
Concomitant use of XOSPATA may reduce the e� ects of drugs that target the 
5HT2B receptor or the sigma nonspecifi c receptor (e.g., escitalopram, 
fl uoxetine, sertraline). Avoid concomitant use of these drugs with XOSPATA 
unless their use is considered essential for the care of the patient.

SPECIFIC POPULATIONS
Lactation Advise women not to breastfeed during treatment with XOSPATA 
and for 2 months after the last dose.

In Relapsed or Refractory FLT3m+ AML,* 
XOSPATA Is the Only FDA-Approved 
Targeted Monotherapy to Deliver Superior 
Overall Survival† vs Salvage Chemotherapy1,2

vs 5.6 months with salvage chemotherapy 
(95% CI: 4.7, 7.3)

vs salvage chemotherapy (n=124)
HR=0.64 (95% CI: 0.49, 0.83); P=0.0004

reduced risk of death 
with XOSPATA (n=247)136% median OS with 

XOSPATA (95% CI: 7.7, 10.7)19.3
 months

Please see adjacent pages for Brief Summary of Full 
Prescribing Information, including BOXED WARNING.
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*FLT3 mutation status: FLT3-ITD, FLT3-TKD, and FLT3-ITD-TKD.1

†The OS endpoint was measured from the date of randomization until death by any cause in the fi nal analysis, which included 371 patients randomized 2:1 to receive XOSPATA or a 
prespecifi ed salvage chemotherapy regimen.1

 ‡MEC: mitoxantrone 8 mg/m2, etoposide 100 mg/m2, and cytarabine 1000 mg/m2 once daily by IV infusion Days 1 to 5.1 

 §FLAG-IDA: granulocyte colony-stimulating factor 300 mcg/m2 once daily by SC injection Days 1 to 5, fl udarabine 30 mg/m2 once daily by IV infusion Days 2 through 6, 
cytarabine 2000 mg/m2 once daily by IV infusion Days 2 through 6, idarubicin 10 mg/m2 once daily by IV infusion Days 2 through 4.1

 llLDAC: cytarabine 20 mg twice daily by SC injection or IV infusion for 10 days.1

 ¶AZA: azacitidine 75 mg/m2 once daily by SC injection or IV infusion for 7 days.1

AML=acute myeloid leukemia; CI=confi dence interval; FDA=Food and Drug Administration; FLT3=FMS-like tyrosine kinase 3; HR=hazard ratio; ITD=internal tandem duplication; 
IV=intravenous; LDAC=low-dose cytarabine; m+=mutation-positive; NCCN=National Comprehensive Cancer Network; OS=overall survival; SC=subcutaneous; TKD=tyrosine 
kinase domain.

References: 1. XOSPATA [package insert]. Northbrook, IL: Astellas Pharma US, Inc. 2. Ballesta-López O, Solana-Altabella A, Megías-Vericat JE, Martínez-Cuadrón D, Montesinos P. 
Gilteritinib use in the treatment of relapsed or refractory acute myeloid leukemia with a FLT3 mutation. Future Oncol (Epub) 09-25-2020. 3. Referenced with permission from the NCCN 
Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Acute Myeloid Leukemia V.2.2021. © National Comprehensive Cancer Network, Inc. 2020. All rights reserved. Accessed 
11-18-2020. 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. 4. Astellas. XOSPATA. Data on File.

XOSPATA was evaluated in a Phase 3, open-label, multicenter, randomized clinical trial compared with a prespecifi ed salvage chemotherapy in 
adult patients with relapsed or refractory FLT3m+ AML.1,4 Prespecifi ed salvage chemotherapy regimens included high-intensity combinations MEC‡

and FLAG-IDA§ and low-intensity regimens LDACll and AZA.1¶

Gilteritinib (XOSPATA) sets a standard in relapsed or refractory FLT3m+ AML1,3

Gilteritinib (XOSPATA) is the ONLY Category 1 recommendation in the NCCN Clinical Practice Guidelines 
in Oncology (NCCN Guidelines®) for patients with relapsed or refractory FLT3m+ AML3

INDICATION
XOSPATA is indicated for the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 
(FLT3) mutation as detected by an FDA-approved test. 

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib 
or any of the excipients. Anaphylactic reactions have been observed in 
clinical trials.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
di� erentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infi ltrates, pleural or pericardial e� usions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. If 
di� erentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

WARNINGS AND PRECAUTIONS
Di� erentiation Syndrome (See BOXED WARNING) 3% of 319 patients 
treated with XOSPATA in the clinical trials experienced di� erentiation 
syndrome. Di� erentiation syndrome is associated with rapid proliferation 
and di� erentiation of myeloid cells and may be life-threatening or fatal if not 
treated. Symptoms of di� erentiation syndrome in patients treated with 
XOSPATA included fever, dyspnea, pleural e� usion, pericardial e� usion, 
pulmonary edema, hypotension, rapid weight gain, peripheral edema, rash, 
and renal dysfunction. Some cases had concomitant acute febrile 
neutrophilic dermatosis. Di� erentiation syndrome occurred as early as 2 days 
and up to 75 days after XOSPATA initiation and has been observed with or 
without concomitant leukocytosis. If di� erentiation syndrome is suspected, 
initiate dexamethasone 10 mg IV every 12 hours (or an equivalent dose of an 
alternative oral or IV corticosteroid) and hemodynamic monitoring until 
improvement. Taper corticosteroids after resolution of symptoms and 
administer corticosteroids for a minimum of 3 days. Symptoms of 
di� erentiation syndrome may recur with premature discontinuation of 
corticosteroid treatment. If severe signs and/or symptoms persist for more 
than 48 hours after initiation of corticosteroids, interrupt XOSPATA until signs 
and symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES) 1% of 319 
patients treated with XOSPATA in the clinical trials experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including 
seizure and altered mental status. Symptoms have resolved after 
discontinuation of XOSPATA. A diagnosis of PRES requires confi rmation by 
brain imaging, preferably magnetic resonance imaging (MRI). Discontinue 
XOSPATA in patients who develop PRES.

Prolonged QT Interval XOSPATA has been associated with prolonged 
cardiac ventricular repolarization (QT interval). 1% of the 317 patients with a 
post-baseline QTc measurement on treatment with XOSPATA in the clinical 
trial were found to have a QTc interval greater than 500 msec and 7% of 
patients had an increase from baseline QTc greater than 60 msec. Perform 
electrocardiogram (ECG) prior to initiation of treatment with XOSPATA, on 
days 8 and 15 of cycle 1, and prior to the start of the next two subsequent 
cycles. Interrupt and reduce XOSPATA dosage in patients who have a QTcF 
>500 msec. Hypokalemia or hypomagnesemia may increase the QT 
prolongation risk. Correct hypokalemia or hypomagnesemia prior to and 
during XOSPATA administration.

Pancreatitis 4% of 319 patients treated with XOSPATA in the clinical trials 
experienced pancreatitis. Evaluate patients who develop signs and symptoms 
of pancreatitis. Interrupt and reduce the dose of XOSPATA in patients who 
develop pancreatitis.

Embryo-Fetal Toxicity XOSPATA can cause embryo-fetal harm when 
administered to a pregnant woman. Advise females of reproductive potential 
to use e� ective contraception during treatment with XOSPATA and for at least 
6 months after the last dose of XOSPATA. Advise males with female partners of 
reproductive potential to use e� ective contraception during treatment with 
XOSPATA and for at least 4 months after the last dose of XOSPATA. Pregnant 
women, patients becoming pregnant while receiving XOSPATA or male 
patients with pregnant female partners should be apprised of the potential 
risk to the fetus.

ADVERSE REACTIONS
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. These 
were cardiac arrest (1%) and one case each of di� erentiation syndrome and 
pancreatitis. The most frequent (≥5%) nonhematological serious adverse 
reactions reported in patients were fever (13%), dyspnea (9%), renal 
impairment (8%), transaminase increased (6%) and noninfectious 
diarrhea (5%).

7% discontinued XOSPATA treatment permanently due to an adverse 
reaction. The most common (>1%) adverse reactions leading to 
discontinuation were aspartate aminotransferase increased (2%) and alanine 
aminotransferase increased (2%).

The most frequent (≥5%) grade ≥3 nonhematological adverse reactions 
reported in patients were transaminase increased (21%), dyspnea (12%), 
hypotension (7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/
malaise (6%). 

Other clinically signifi cant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity (8%), 
pancreatitis (5%), cardiac failure (4%), pericardial e� usion (4%), acute febrile 
neutrophilic dermatosis (3%), di� erentiation syndrome (3%), pericarditis/
myocarditis (2%), large intestine perforation (1%), and posterior reversible 
encephalopathy syndrome (1%).

Lab Abnormalities Shifts to grades 3-4 nonhematologic laboratory 
abnormalities in XOSPATA treated patients included phosphate decreased 
(14%), alanine aminotransferase increased (13%), sodium decreased (12%), 
aspartate aminotransferase increased (10%), calcium decreased (6%), 
creatine kinase increased (6%), triglycerides increased (6%), creatinine 
increased (3%), and alkaline phosphatase increased (2%).

DRUG INTERACTIONS
Combined P-gp and Strong CYP3A Inducers Concomitant use of XOSPATA 
with a combined P-gp and strong CYP3A inducer decreases XOSPATA 
exposure which may decrease XOSPATA e�  cacy. Avoid concomitant use of 
XOSPATA with combined P-gp and strong CYP3A inducers.

Strong CYP3A inhibitors Concomitant use of XOSPATA with a strong CYP3A 
inhibitor increases XOSPATA exposure. Consider alternative therapies that are 
not strong CYP3A inhibitors. If the concomitant use of these inhibitors is 
considered essential for the care of the patient, monitor patient more 
frequently for XOSPATA adverse reactions. Interrupt and reduce XOSPATA 
dosage in patients with serious or life-threatening toxicity.

Drugs that Target 5HT2B Receptor or Sigma Nonspecifi c Receptor
Concomitant use of XOSPATA may reduce the e� ects of drugs that target the 
5HT2B receptor or the sigma nonspecifi c receptor (e.g., escitalopram, 
fl uoxetine, sertraline). Avoid concomitant use of these drugs with XOSPATA 
unless their use is considered essential for the care of the patient.

SPECIFIC POPULATIONS
Lactation Advise women not to breastfeed during treatment with XOSPATA 
and for 2 months after the last dose.

In Relapsed or Refractory FLT3m+ AML,* 
XOSPATA Is the Only FDA-Approved 
Targeted Monotherapy to Deliver Superior 
Overall Survival† vs Salvage Chemotherapy1,2

vs 5.6 months with salvage chemotherapy 
(95% CI: 4.7, 7.3)

vs salvage chemotherapy (n=124)
HR=0.64 (95% CI: 0.49, 0.83); P=0.0004

reduced risk of death 
with XOSPATA (n=247)136% median OS with 

XOSPATA (95% CI: 7.7, 10.7)19.3
 months

Please see adjacent pages for Brief Summary of Full 
Prescribing Information, including BOXED WARNING.
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(12%), aspartate aminotransferase increased (10%), calcium decreased (6%), 
creatine kinase increased (6%), triglycerides increased (6%), creatinine increased 
(3%), and alkaline phosphatase increased (2%).
Other clinically significant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity* (8%), 
pancreatitis* (5%), cardiac failure* (4%), pericardial effusion (4%), acute febrile 
neutrophilic dermatosis (3%), differentiation syndrome (3%), pericarditis/
myocarditis* (2%), large intestine perforation (1%), and posterior reversible 
encephalopathy syndrome (1%).

DRUG INTERACTIONS
Combined P-gp and Strong CYP3A Inducers
Concomitant use of XOSPATA with a combined P-gp and strong CYP3A inducer 
decreases gilteritinib exposure which may decrease XOSPATA efficacy. Avoid 
concomitant use of XOSPATA with combined P-gp and strong CYP3A inducers.
Strong CYP3A Inhibitors
Concomitant use of XOSPATA with a strong CYP3A inhibitor increases gilteritinib 
exposure. Consider alternative therapies that are not strong CYP3A inhibitors. If 
the concomitant use of these inhibitors is considered essential for the care of the 
patient, monitor patient more frequently for XOSPATA adverse reactions. Interrupt 
and reduce XOSPATA dosage in patients with serious or life-threatening toxicity.
Drugs that Target 5HT2B Receptor or Sigma Nonspecific Receptor
Concomitant use of gilteritinib may reduce the effects of drugs that target the 
5HT2B receptor or the sigma nonspecific receptor (e.g., escitalopram, fluoxetine, 
sertraline). Avoid concomitant use of these drugs with XOSPATA unless their use 
is considered essential for the care of the patient.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action, XOSPATA 
can cause fetal harm when administered to a pregnant woman. There are no 
available data on XOSPATA use in pregnant women to inform a drug-associated 
risk of adverse developmental outcomes. In animal reproduction studies, 
administration of gilteritinib to pregnant rats during organogenesis caused adverse 
developmental outcomes including embryo-fetal lethality, suppressed fetal growth, 
and teratogenicity at maternal exposures (AUC24) approximately 0.4 times the 
AUC24 in patients receiving the recommended dose. Advise pregnant women of 
the potential risk to a fetus.
Adverse outcomes in pregnancy occur regardless of the health of the mother or the 
use of medications. The background risk of major birth defects and miscarriage for 
the indicated population is unknown. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2%-4% and 15%-20%, respectively.
Data 
Animal Data 
In an embryo-fetal development study in rats, pregnant animals received oral doses 
of gilteritinib of 0, 0.3, 3, 10, and 30 mg/kg/day during the period of organogenesis. 
Maternal findings at 30 mg/kg/day (resulting in exposures approximately 0.4 
times the AUC24 in patients receiving the recommended dose) included decreased 
body weight and food consumption. Administration of gilteritinib at the dose of  
30 mg/kg/day also resulted in embryo-fetal death (post implantation loss), 
decreased fetal body and placental weight, and decreased numbers of ossified 
sternebrae and sacral and caudal vertebrae, and increased incidence of fetal gross 
external (anasarca, local edema, exencephaly, cleft lip, cleft palate, short tail, and 
umbilical hernia), visceral (microphthalmia; atrial and/or ventricular defects; and 
malformed/absent kidney, and malpositioned adrenal, and ovary), and skeletal 
(sternoschisis, absent rib, fused rib, fused cervical arch, misaligned cervical 
vertebra, and absent thoracic vertebra) abnormalities.
Single oral administration of [14C] gilteritinib to pregnant rats resulted in transfer of 
radioactivity to the fetus similar to that observed in maternal plasma on day 14 of 

gestation. In addition, distribution profiles of radioactivity in most maternal tissues 
and the fetus on day 18 of gestation were similar to that on day 14 of gestation.
Lactation
Risk Summary
There are no data on the presence of gilteritinib and/or its metabolites in human 
milk, the effects on the breastfed child, or the effects on milk production. Following 
administration of radiolabeled gilteritinib to lactating rats, milk concentrations of 
radioactivity were higher than radioactivity in maternal plasma at 4 and 24 hours 
post-dose. In animal studies, gilteritinib and/or its metabolite(s) were distributed 
to the tissues in infant rats via the milk. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to breastfeed during 
treatment with XOSPATA and for 2 months after the last dose.
Females and Males of Reproductive Potential 
Pregnancy testing
Pregnancy testing is recommended for females of reproductive potential within 
seven days prior to initiating XOSPATA treatment.
Contraception 
Females
Advise females of reproductive potential to use effective contraception during 
treatment and for at least 6 months after the last dose of XOSPATA.
Males
Advise males of reproductive potential to use effective contraception during 
treatment and for at least 4 months after the last dose of XOSPATA.
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use 
Of the 319 patients in clinical studies of XOSPATA, 43% were age 65 years or 
older, and 13% were 75 years or older. No overall differences in effectiveness or 
safety were observed between patients age 65 years or older and younger patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity studies have not been performed with gilteritinib. Gilteritinib was 
not mutagenic in a bacterial mutagenesis (Ames) assay and was not clastogenic 
in a chromosome aberration test assay in Chinese hamster lung cells. Gilteritinib 
was positive for the induction of micronuclei in mouse bone marrow cells from  
65 mg/kg (195 mg/m2) the mid dose tested (approximately 2.6 times the 
recommended human dose of 120 mg). The effect of XOSPATA on human fertility 
is unknown. Administration of 10 mg/kg/day gilteritinib in the 4-week study in 
dogs (12 days of dosing) resulted in degeneration and necrosis of germ cells and 
spermatid giant cell formation in the testis as well as single cell necrosis of the 
epididymal duct epithelia of the epididymal head.
Animal Toxicology and/or Pharmacology
In the 13-week oral repeated dose toxicity studies in rats and dogs, target organs 
of toxicity included the eye and kidney.
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* Grouped terms: cardiac failure (cardiac failure, cardiac failure congestive, cardiomegaly, 
cardiomyopathy, chronic left ventricular failure, and ejection fraction decreased), 
hypersensitivity (anaphylactic reaction, angioedema, dermatitis allergic, drug 
hypersensitivity, erythema multiforme, hypersensitivity, and urticaria), pancreatitis (amylase 
increased, lipase increased, pancreatitis, pancreatitis acute), pericarditis/myocarditis 
(myocarditis, pericardial hemorrhage, pericardial rub, and pericarditis).

XOSPATA® (gilteritinib) tablets for oral use 
The following is a brief summary of full Prescribing Information. Please see the 
package insert for full prescribing information.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
differentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infiltrates, pleural or pericardial effusions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. 
If differentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

INDICATIONS AND USAGE
XOSPATA is indicated for the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 (FLT3) 
mutation as detected by an FDA-approved test.
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients for the treatment of AML with XOSPATA based on the presence 
of FLT3 mutations in the blood or bone marrow. Information on FDA-
approved tests for the detection of a FLT3 mutation in AML is available at  
http://www.fda.gov/CompanionDiagnostics.
Recommended Dosage
The recommended starting dose of XOSPATA is 120 mg orally once daily with or 
without food. Response may be delayed. In the absence of disease progression 
or unacceptable toxicity, treatment for a minimum of 6 months is recommended 
to allow time for a clinical response. Do not break or crush XOSPATA tablets. 
Administer XOSPATA tablets orally about the same time each day. If a dose of 
XOSPATA is missed or not taken at the usual time, administer the dose as soon as 
possible on the same day, and at least 12 hours prior to the next scheduled dose. 
Return to the normal schedule the following day. Do not administer 2 doses within 
12 hours.
Dose Modification
Assess blood counts and blood chemistries, including creatine phosphokinase, 
prior to the initiation of XOSPATA, at least once weekly for the first month, once 
every other week for the second month, and once monthly for the duration of 
therapy. Perform electrocardiogram (ECG) prior to initiation of treatment with 
gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the next two 
subsequent cycles. Interrupt dosing or reduce dose for toxicities.
CONTRAINDICATIONS
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib or any 
of the excipients. Anaphylactic reactions have been observed in clinical trials.
WARNINGS AND PRECAUTIONS
Differentiation Syndrome
Of 319 patients treated with XOSPATA in the clinical trials, 3% experienced 
differentiation syndrome. Differentiation syndrome is associated with rapid 
proliferation and differentiation of myeloid cells and may be life-threatening 
or fatal if not treated. Symptoms of differentiation syndrome in patients treated 
with XOSPATA included fever, dyspnea, pleural effusion, pericardial effusion, 
pulmonary edema, hypotension, rapid weight gain, peripheral edema, rash, 
and renal dysfunction. Some cases had concomitant acute febrile neutrophilic 
dermatosis. Differentiation syndrome occurred as early as 2 days and up to 75 
days after XOSPATA initiation and has been observed with or without concomitant 
leukocytosis. Of the 11 patients who experienced differentiation syndrome, 
9 (82%) recovered after treatment or after dose interruption of XOSPATA. If 
differentiation syndrome is suspected, initiate dexamethasone 10 mg IV every 
12 hours (or an equivalent dose of an alternative oral or IV corticosteroid) 
and hemodynamic monitoring until improvement. Taper corticosteroids after 
resolution of symptoms and administer corticosteroids for a minimum of 3 days. 
Symptoms of differentiation syndrome may recur with premature discontinuation 
of corticosteroid treatment. If severe signs and/or symptoms persist for more than 
48 hours after initiation of corticosteroids, interrupt XOSPATA until signs and 
symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES)
Of 319 patients treated with XOSPATA in the clinical trials, 1% experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including seizure and 
altered mental status. Symptoms have resolved after discontinuation of XOSPATA. 
A diagnosis of PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging (MRI). Discontinue XOSPATA in patients who develop PRES.
Prolonged QT Interval
XOSPATA has been associated with prolonged cardiac ventricular repolarization 
(QT interval). Of the 317 patients with a post-baseline QTc measurement on 
treatment with XOSPATA in the clinical trial, 1% were found to have a QTc interval 
greater than 500 msec and 7% of patients had an increase from baseline QTc 
greater than 60 msec. Perform electrocardiogram (ECG) prior to initiation of 
treatment with gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the 
next two subsequent cycles. Interrupt and reduce XOSPATA dosage in patients who 
have a QTcF >500 msec. Hypokalemia or hypomagnesemia may increase the QT 
prolongation risk. Correct hypokalemia or hypomagnesemia prior to and during 
XOSPATA administration.
Pancreatitis
Of 319 patients treated with XOSPATA in the clinical trials, 4% experienced 
pancreatitis. Evaluate patients who develop signs and symptoms of pancreatitis. 
Interrupt and reduce the dose of XOSPATA in patients who develop pancreatitis.
Embryo-Fetal Toxicity
Based on findings in animals and its mechanism of action, XOSPATA can cause 
embryo-fetal harm when administered to a pregnant woman. Advise females 
of reproductive potential to use effective contraception during treatment with 
XOSPATA and for at least 6 months after the last dose of XOSPATA. Advise males 
with female partners of reproductive potential to use effective contraception during 
treatment with XOSPATA and for at least 4 months after the last dose of XOSPATA. 
Pregnant women, patients becoming pregnant while receiving XOSPATA or male 
patients with pregnant female partners should be apprised of the potential risk to 
the fetus. 
ADVERSE REACTIONS
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice.
The safety profile of XOSPATA is based on 319 patients with relapsed or refractory 
AML treated with gilteritinib 120 mg daily in three clinical trials. The median 
duration of exposure to XOSPATA was 3.6 months (range 0.1 to 43.4 months). 
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. These 
included cardiac arrest (1%) and one case each of differentiation syndrome 
and pancreatitis. The most frequent (≥5%) nonhematological serious adverse 
reactions reported in patients were fever (13%), dyspnea (9%), renal impairment 
(8%), transaminase increased (6%) and noninfectious diarrhea (5%).
Of the 319 patients, 91 (29%) required a dose interruption due to an adverse 
reaction; the most common adverse reactions leading to dose interruption were 
aspartate aminotransferase increased (6%), alanine aminotransferase increased 
(6%) and fever (4%). Twenty patients (6%) required a dose reduction due to an 
adverse reaction. Twenty-two (7%) discontinued XOSPATA treatment permanently 
due to an adverse reaction. 
The most common (>1%) adverse reactions leading to discontinuation were 
aspartate aminotransferase increased (2%) and alanine aminotransferase 
increased (2%).
Overall, for the 319 patients, the most frequent (≥10%) all-grade nonhematological 
adverse reactions reported in patients were transaminase increased (51%), 
myalgia/arthralgia (50%), fatigue/malaise (44%), fever (41%), mucositis (41%), 
edema (40%), rash (36%), noninfectious diarrhea (35%), dyspnea (35%), nausea 
(30%), cough (28%), constipation (28%), eye disorders (25%), headache (24%), 
dizziness (22%), hypotension (22%), vomiting (21%), renal impairment (21%), 
abdominal pain (18%), neuropathy (18%), insomnia (15%) and dysgeusia (11%). 
The most frequent (≥5%) grade ≥3 nonhematological adverse reactions reported 
in patients were transaminase increased (21%), dyspnea (12%), hypotension 
(7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/malaise (6%). 
Shifts to grades 3-4 nonhematologic laboratory abnormalities included phosphate 
decreased (14%), alanine aminotransferase increased (13%), sodium decreased 
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(12%), aspartate aminotransferase increased (10%), calcium decreased (6%), 
creatine kinase increased (6%), triglycerides increased (6%), creatinine increased 
(3%), and alkaline phosphatase increased (2%).
Other clinically significant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity* (8%), 
pancreatitis* (5%), cardiac failure* (4%), pericardial effusion (4%), acute febrile 
neutrophilic dermatosis (3%), differentiation syndrome (3%), pericarditis/
myocarditis* (2%), large intestine perforation (1%), and posterior reversible 
encephalopathy syndrome (1%).

DRUG INTERACTIONS
Combined P-gp and Strong CYP3A Inducers
Concomitant use of XOSPATA with a combined P-gp and strong CYP3A inducer 
decreases gilteritinib exposure which may decrease XOSPATA efficacy. Avoid 
concomitant use of XOSPATA with combined P-gp and strong CYP3A inducers.
Strong CYP3A Inhibitors
Concomitant use of XOSPATA with a strong CYP3A inhibitor increases gilteritinib 
exposure. Consider alternative therapies that are not strong CYP3A inhibitors. If 
the concomitant use of these inhibitors is considered essential for the care of the 
patient, monitor patient more frequently for XOSPATA adverse reactions. Interrupt 
and reduce XOSPATA dosage in patients with serious or life-threatening toxicity.
Drugs that Target 5HT2B Receptor or Sigma Nonspecific Receptor
Concomitant use of gilteritinib may reduce the effects of drugs that target the 
5HT2B receptor or the sigma nonspecific receptor (e.g., escitalopram, fluoxetine, 
sertraline). Avoid concomitant use of these drugs with XOSPATA unless their use 
is considered essential for the care of the patient.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action, XOSPATA 
can cause fetal harm when administered to a pregnant woman. There are no 
available data on XOSPATA use in pregnant women to inform a drug-associated 
risk of adverse developmental outcomes. In animal reproduction studies, 
administration of gilteritinib to pregnant rats during organogenesis caused adverse 
developmental outcomes including embryo-fetal lethality, suppressed fetal growth, 
and teratogenicity at maternal exposures (AUC24) approximately 0.4 times the 
AUC24 in patients receiving the recommended dose. Advise pregnant women of 
the potential risk to a fetus.
Adverse outcomes in pregnancy occur regardless of the health of the mother or the 
use of medications. The background risk of major birth defects and miscarriage for 
the indicated population is unknown. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2%-4% and 15%-20%, respectively.
Data 
Animal Data 
In an embryo-fetal development study in rats, pregnant animals received oral doses 
of gilteritinib of 0, 0.3, 3, 10, and 30 mg/kg/day during the period of organogenesis. 
Maternal findings at 30 mg/kg/day (resulting in exposures approximately 0.4 
times the AUC24 in patients receiving the recommended dose) included decreased 
body weight and food consumption. Administration of gilteritinib at the dose of  
30 mg/kg/day also resulted in embryo-fetal death (post implantation loss), 
decreased fetal body and placental weight, and decreased numbers of ossified 
sternebrae and sacral and caudal vertebrae, and increased incidence of fetal gross 
external (anasarca, local edema, exencephaly, cleft lip, cleft palate, short tail, and 
umbilical hernia), visceral (microphthalmia; atrial and/or ventricular defects; and 
malformed/absent kidney, and malpositioned adrenal, and ovary), and skeletal 
(sternoschisis, absent rib, fused rib, fused cervical arch, misaligned cervical 
vertebra, and absent thoracic vertebra) abnormalities.
Single oral administration of [14C] gilteritinib to pregnant rats resulted in transfer of 
radioactivity to the fetus similar to that observed in maternal plasma on day 14 of 

gestation. In addition, distribution profiles of radioactivity in most maternal tissues 
and the fetus on day 18 of gestation were similar to that on day 14 of gestation.
Lactation
Risk Summary
There are no data on the presence of gilteritinib and/or its metabolites in human 
milk, the effects on the breastfed child, or the effects on milk production. Following 
administration of radiolabeled gilteritinib to lactating rats, milk concentrations of 
radioactivity were higher than radioactivity in maternal plasma at 4 and 24 hours 
post-dose. In animal studies, gilteritinib and/or its metabolite(s) were distributed 
to the tissues in infant rats via the milk. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to breastfeed during 
treatment with XOSPATA and for 2 months after the last dose.
Females and Males of Reproductive Potential 
Pregnancy testing
Pregnancy testing is recommended for females of reproductive potential within 
seven days prior to initiating XOSPATA treatment.
Contraception 
Females
Advise females of reproductive potential to use effective contraception during 
treatment and for at least 6 months after the last dose of XOSPATA.
Males
Advise males of reproductive potential to use effective contraception during 
treatment and for at least 4 months after the last dose of XOSPATA.
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use 
Of the 319 patients in clinical studies of XOSPATA, 43% were age 65 years or 
older, and 13% were 75 years or older. No overall differences in effectiveness or 
safety were observed between patients age 65 years or older and younger patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity studies have not been performed with gilteritinib. Gilteritinib was 
not mutagenic in a bacterial mutagenesis (Ames) assay and was not clastogenic 
in a chromosome aberration test assay in Chinese hamster lung cells. Gilteritinib 
was positive for the induction of micronuclei in mouse bone marrow cells from  
65 mg/kg (195 mg/m2) the mid dose tested (approximately 2.6 times the 
recommended human dose of 120 mg). The effect of XOSPATA on human fertility 
is unknown. Administration of 10 mg/kg/day gilteritinib in the 4-week study in 
dogs (12 days of dosing) resulted in degeneration and necrosis of germ cells and 
spermatid giant cell formation in the testis as well as single cell necrosis of the 
epididymal duct epithelia of the epididymal head.
Animal Toxicology and/or Pharmacology
In the 13-week oral repeated dose toxicity studies in rats and dogs, target organs 
of toxicity included the eye and kidney.
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* Grouped terms: cardiac failure (cardiac failure, cardiac failure congestive, cardiomegaly, 
cardiomyopathy, chronic left ventricular failure, and ejection fraction decreased), 
hypersensitivity (anaphylactic reaction, angioedema, dermatitis allergic, drug 
hypersensitivity, erythema multiforme, hypersensitivity, and urticaria), pancreatitis (amylase 
increased, lipase increased, pancreatitis, pancreatitis acute), pericarditis/myocarditis 
(myocarditis, pericardial hemorrhage, pericardial rub, and pericarditis).

XOSPATA® (gilteritinib) tablets for oral use 
The following is a brief summary of full Prescribing Information. Please see the 
package insert for full prescribing information.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
differentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infiltrates, pleural or pericardial effusions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. 
If differentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

INDICATIONS AND USAGE
XOSPATA is indicated for the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 (FLT3) 
mutation as detected by an FDA-approved test.
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients for the treatment of AML with XOSPATA based on the presence 
of FLT3 mutations in the blood or bone marrow. Information on FDA-
approved tests for the detection of a FLT3 mutation in AML is available at  
http://www.fda.gov/CompanionDiagnostics.
Recommended Dosage
The recommended starting dose of XOSPATA is 120 mg orally once daily with or 
without food. Response may be delayed. In the absence of disease progression 
or unacceptable toxicity, treatment for a minimum of 6 months is recommended 
to allow time for a clinical response. Do not break or crush XOSPATA tablets. 
Administer XOSPATA tablets orally about the same time each day. If a dose of 
XOSPATA is missed or not taken at the usual time, administer the dose as soon as 
possible on the same day, and at least 12 hours prior to the next scheduled dose. 
Return to the normal schedule the following day. Do not administer 2 doses within 
12 hours.
Dose Modification
Assess blood counts and blood chemistries, including creatine phosphokinase, 
prior to the initiation of XOSPATA, at least once weekly for the first month, once 
every other week for the second month, and once monthly for the duration of 
therapy. Perform electrocardiogram (ECG) prior to initiation of treatment with 
gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the next two 
subsequent cycles. Interrupt dosing or reduce dose for toxicities.
CONTRAINDICATIONS
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib or any 
of the excipients. Anaphylactic reactions have been observed in clinical trials.
WARNINGS AND PRECAUTIONS
Differentiation Syndrome
Of 319 patients treated with XOSPATA in the clinical trials, 3% experienced 
differentiation syndrome. Differentiation syndrome is associated with rapid 
proliferation and differentiation of myeloid cells and may be life-threatening 
or fatal if not treated. Symptoms of differentiation syndrome in patients treated 
with XOSPATA included fever, dyspnea, pleural effusion, pericardial effusion, 
pulmonary edema, hypotension, rapid weight gain, peripheral edema, rash, 
and renal dysfunction. Some cases had concomitant acute febrile neutrophilic 
dermatosis. Differentiation syndrome occurred as early as 2 days and up to 75 
days after XOSPATA initiation and has been observed with or without concomitant 
leukocytosis. Of the 11 patients who experienced differentiation syndrome, 
9 (82%) recovered after treatment or after dose interruption of XOSPATA. If 
differentiation syndrome is suspected, initiate dexamethasone 10 mg IV every 
12 hours (or an equivalent dose of an alternative oral or IV corticosteroid) 
and hemodynamic monitoring until improvement. Taper corticosteroids after 
resolution of symptoms and administer corticosteroids for a minimum of 3 days. 
Symptoms of differentiation syndrome may recur with premature discontinuation 
of corticosteroid treatment. If severe signs and/or symptoms persist for more than 
48 hours after initiation of corticosteroids, interrupt XOSPATA until signs and 
symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES)
Of 319 patients treated with XOSPATA in the clinical trials, 1% experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including seizure and 
altered mental status. Symptoms have resolved after discontinuation of XOSPATA. 
A diagnosis of PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging (MRI). Discontinue XOSPATA in patients who develop PRES.
Prolonged QT Interval
XOSPATA has been associated with prolonged cardiac ventricular repolarization 
(QT interval). Of the 317 patients with a post-baseline QTc measurement on 
treatment with XOSPATA in the clinical trial, 1% were found to have a QTc interval 
greater than 500 msec and 7% of patients had an increase from baseline QTc 
greater than 60 msec. Perform electrocardiogram (ECG) prior to initiation of 
treatment with gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the 
next two subsequent cycles. Interrupt and reduce XOSPATA dosage in patients who 
have a QTcF >500 msec. Hypokalemia or hypomagnesemia may increase the QT 
prolongation risk. Correct hypokalemia or hypomagnesemia prior to and during 
XOSPATA administration.
Pancreatitis
Of 319 patients treated with XOSPATA in the clinical trials, 4% experienced 
pancreatitis. Evaluate patients who develop signs and symptoms of pancreatitis. 
Interrupt and reduce the dose of XOSPATA in patients who develop pancreatitis.
Embryo-Fetal Toxicity
Based on findings in animals and its mechanism of action, XOSPATA can cause 
embryo-fetal harm when administered to a pregnant woman. Advise females 
of reproductive potential to use effective contraception during treatment with 
XOSPATA and for at least 6 months after the last dose of XOSPATA. Advise males 
with female partners of reproductive potential to use effective contraception during 
treatment with XOSPATA and for at least 4 months after the last dose of XOSPATA. 
Pregnant women, patients becoming pregnant while receiving XOSPATA or male 
patients with pregnant female partners should be apprised of the potential risk to 
the fetus. 
ADVERSE REACTIONS
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice.
The safety profile of XOSPATA is based on 319 patients with relapsed or refractory 
AML treated with gilteritinib 120 mg daily in three clinical trials. The median 
duration of exposure to XOSPATA was 3.6 months (range 0.1 to 43.4 months). 
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. These 
included cardiac arrest (1%) and one case each of differentiation syndrome 
and pancreatitis. The most frequent (≥5%) nonhematological serious adverse 
reactions reported in patients were fever (13%), dyspnea (9%), renal impairment 
(8%), transaminase increased (6%) and noninfectious diarrhea (5%).
Of the 319 patients, 91 (29%) required a dose interruption due to an adverse 
reaction; the most common adverse reactions leading to dose interruption were 
aspartate aminotransferase increased (6%), alanine aminotransferase increased 
(6%) and fever (4%). Twenty patients (6%) required a dose reduction due to an 
adverse reaction. Twenty-two (7%) discontinued XOSPATA treatment permanently 
due to an adverse reaction. 
The most common (>1%) adverse reactions leading to discontinuation were 
aspartate aminotransferase increased (2%) and alanine aminotransferase 
increased (2%).
Overall, for the 319 patients, the most frequent (≥10%) all-grade nonhematological 
adverse reactions reported in patients were transaminase increased (51%), 
myalgia/arthralgia (50%), fatigue/malaise (44%), fever (41%), mucositis (41%), 
edema (40%), rash (36%), noninfectious diarrhea (35%), dyspnea (35%), nausea 
(30%), cough (28%), constipation (28%), eye disorders (25%), headache (24%), 
dizziness (22%), hypotension (22%), vomiting (21%), renal impairment (21%), 
abdominal pain (18%), neuropathy (18%), insomnia (15%) and dysgeusia (11%). 
The most frequent (≥5%) grade ≥3 nonhematological adverse reactions reported 
in patients were transaminase increased (21%), dyspnea (12%), hypotension 
(7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/malaise (6%). 
Shifts to grades 3-4 nonhematologic laboratory abnormalities included phosphate 
decreased (14%), alanine aminotransferase increased (13%), sodium decreased 
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(12%), aspartate aminotransferase increased (10%), calcium decreased (6%), 
creatine kinase increased (6%), triglycerides increased (6%), creatinine increased 
(3%), and alkaline phosphatase increased (2%).
Other clinically significant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity* (8%), 
pancreatitis* (5%), cardiac failure* (4%), pericardial effusion (4%), acute febrile 
neutrophilic dermatosis (3%), differentiation syndrome (3%), pericarditis/
myocarditis* (2%), large intestine perforation (1%), and posterior reversible 
encephalopathy syndrome (1%).

DRUG INTERACTIONS
Combined P-gp and Strong CYP3A Inducers
Concomitant use of XOSPATA with a combined P-gp and strong CYP3A inducer 
decreases gilteritinib exposure which may decrease XOSPATA efficacy. Avoid 
concomitant use of XOSPATA with combined P-gp and strong CYP3A inducers.
Strong CYP3A Inhibitors
Concomitant use of XOSPATA with a strong CYP3A inhibitor increases gilteritinib 
exposure. Consider alternative therapies that are not strong CYP3A inhibitors. If 
the concomitant use of these inhibitors is considered essential for the care of the 
patient, monitor patient more frequently for XOSPATA adverse reactions. Interrupt 
and reduce XOSPATA dosage in patients with serious or life-threatening toxicity.
Drugs that Target 5HT2B Receptor or Sigma Nonspecific Receptor
Concomitant use of gilteritinib may reduce the effects of drugs that target the 
5HT2B receptor or the sigma nonspecific receptor (e.g., escitalopram, fluoxetine, 
sertraline). Avoid concomitant use of these drugs with XOSPATA unless their use 
is considered essential for the care of the patient.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action, XOSPATA 
can cause fetal harm when administered to a pregnant woman. There are no 
available data on XOSPATA use in pregnant women to inform a drug-associated 
risk of adverse developmental outcomes. In animal reproduction studies, 
administration of gilteritinib to pregnant rats during organogenesis caused adverse 
developmental outcomes including embryo-fetal lethality, suppressed fetal growth, 
and teratogenicity at maternal exposures (AUC24) approximately 0.4 times the 
AUC24 in patients receiving the recommended dose. Advise pregnant women of 
the potential risk to a fetus.
Adverse outcomes in pregnancy occur regardless of the health of the mother or the 
use of medications. The background risk of major birth defects and miscarriage for 
the indicated population is unknown. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2%-4% and 15%-20%, respectively.
Data 
Animal Data 
In an embryo-fetal development study in rats, pregnant animals received oral doses 
of gilteritinib of 0, 0.3, 3, 10, and 30 mg/kg/day during the period of organogenesis. 
Maternal findings at 30 mg/kg/day (resulting in exposures approximately 0.4 
times the AUC24 in patients receiving the recommended dose) included decreased 
body weight and food consumption. Administration of gilteritinib at the dose of  
30 mg/kg/day also resulted in embryo-fetal death (post implantation loss), 
decreased fetal body and placental weight, and decreased numbers of ossified 
sternebrae and sacral and caudal vertebrae, and increased incidence of fetal gross 
external (anasarca, local edema, exencephaly, cleft lip, cleft palate, short tail, and 
umbilical hernia), visceral (microphthalmia; atrial and/or ventricular defects; and 
malformed/absent kidney, and malpositioned adrenal, and ovary), and skeletal 
(sternoschisis, absent rib, fused rib, fused cervical arch, misaligned cervical 
vertebra, and absent thoracic vertebra) abnormalities.
Single oral administration of [14C] gilteritinib to pregnant rats resulted in transfer of 
radioactivity to the fetus similar to that observed in maternal plasma on day 14 of 

gestation. In addition, distribution profiles of radioactivity in most maternal tissues 
and the fetus on day 18 of gestation were similar to that on day 14 of gestation.
Lactation
Risk Summary
There are no data on the presence of gilteritinib and/or its metabolites in human 
milk, the effects on the breastfed child, or the effects on milk production. Following 
administration of radiolabeled gilteritinib to lactating rats, milk concentrations of 
radioactivity were higher than radioactivity in maternal plasma at 4 and 24 hours 
post-dose. In animal studies, gilteritinib and/or its metabolite(s) were distributed 
to the tissues in infant rats via the milk. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to breastfeed during 
treatment with XOSPATA and for 2 months after the last dose.
Females and Males of Reproductive Potential 
Pregnancy testing
Pregnancy testing is recommended for females of reproductive potential within 
seven days prior to initiating XOSPATA treatment.
Contraception 
Females
Advise females of reproductive potential to use effective contraception during 
treatment and for at least 6 months after the last dose of XOSPATA.
Males
Advise males of reproductive potential to use effective contraception during 
treatment and for at least 4 months after the last dose of XOSPATA.
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use 
Of the 319 patients in clinical studies of XOSPATA, 43% were age 65 years or 
older, and 13% were 75 years or older. No overall differences in effectiveness or 
safety were observed between patients age 65 years or older and younger patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity studies have not been performed with gilteritinib. Gilteritinib was 
not mutagenic in a bacterial mutagenesis (Ames) assay and was not clastogenic 
in a chromosome aberration test assay in Chinese hamster lung cells. Gilteritinib 
was positive for the induction of micronuclei in mouse bone marrow cells from  
65 mg/kg (195 mg/m2) the mid dose tested (approximately 2.6 times the 
recommended human dose of 120 mg). The effect of XOSPATA on human fertility 
is unknown. Administration of 10 mg/kg/day gilteritinib in the 4-week study in 
dogs (12 days of dosing) resulted in degeneration and necrosis of germ cells and 
spermatid giant cell formation in the testis as well as single cell necrosis of the 
epididymal duct epithelia of the epididymal head.
Animal Toxicology and/or Pharmacology
In the 13-week oral repeated dose toxicity studies in rats and dogs, target organs 
of toxicity included the eye and kidney.
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* Grouped terms: cardiac failure (cardiac failure, cardiac failure congestive, cardiomegaly, 
cardiomyopathy, chronic left ventricular failure, and ejection fraction decreased), 
hypersensitivity (anaphylactic reaction, angioedema, dermatitis allergic, drug 
hypersensitivity, erythema multiforme, hypersensitivity, and urticaria), pancreatitis (amylase 
increased, lipase increased, pancreatitis, pancreatitis acute), pericarditis/myocarditis 
(myocarditis, pericardial hemorrhage, pericardial rub, and pericarditis).

XOSPATA® (gilteritinib) tablets for oral use 
The following is a brief summary of full Prescribing Information. Please see the 
package insert for full prescribing information.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
differentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infiltrates, pleural or pericardial effusions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. 
If differentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

INDICATIONS AND USAGE
XOSPATA is indicated for the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 (FLT3) 
mutation as detected by an FDA-approved test.
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients for the treatment of AML with XOSPATA based on the presence 
of FLT3 mutations in the blood or bone marrow. Information on FDA-
approved tests for the detection of a FLT3 mutation in AML is available at  
http://www.fda.gov/CompanionDiagnostics.
Recommended Dosage
The recommended starting dose of XOSPATA is 120 mg orally once daily with or 
without food. Response may be delayed. In the absence of disease progression 
or unacceptable toxicity, treatment for a minimum of 6 months is recommended 
to allow time for a clinical response. Do not break or crush XOSPATA tablets. 
Administer XOSPATA tablets orally about the same time each day. If a dose of 
XOSPATA is missed or not taken at the usual time, administer the dose as soon as 
possible on the same day, and at least 12 hours prior to the next scheduled dose. 
Return to the normal schedule the following day. Do not administer 2 doses within 
12 hours.
Dose Modification
Assess blood counts and blood chemistries, including creatine phosphokinase, 
prior to the initiation of XOSPATA, at least once weekly for the first month, once 
every other week for the second month, and once monthly for the duration of 
therapy. Perform electrocardiogram (ECG) prior to initiation of treatment with 
gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the next two 
subsequent cycles. Interrupt dosing or reduce dose for toxicities.
CONTRAINDICATIONS
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib or any 
of the excipients. Anaphylactic reactions have been observed in clinical trials.
WARNINGS AND PRECAUTIONS
Differentiation Syndrome
Of 319 patients treated with XOSPATA in the clinical trials, 3% experienced 
differentiation syndrome. Differentiation syndrome is associated with rapid 
proliferation and differentiation of myeloid cells and may be life-threatening 
or fatal if not treated. Symptoms of differentiation syndrome in patients treated 
with XOSPATA included fever, dyspnea, pleural effusion, pericardial effusion, 
pulmonary edema, hypotension, rapid weight gain, peripheral edema, rash, 
and renal dysfunction. Some cases had concomitant acute febrile neutrophilic 
dermatosis. Differentiation syndrome occurred as early as 2 days and up to 75 
days after XOSPATA initiation and has been observed with or without concomitant 
leukocytosis. Of the 11 patients who experienced differentiation syndrome, 
9 (82%) recovered after treatment or after dose interruption of XOSPATA. If 
differentiation syndrome is suspected, initiate dexamethasone 10 mg IV every 
12 hours (or an equivalent dose of an alternative oral or IV corticosteroid) 
and hemodynamic monitoring until improvement. Taper corticosteroids after 
resolution of symptoms and administer corticosteroids for a minimum of 3 days. 
Symptoms of differentiation syndrome may recur with premature discontinuation 
of corticosteroid treatment. If severe signs and/or symptoms persist for more than 
48 hours after initiation of corticosteroids, interrupt XOSPATA until signs and 
symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES)
Of 319 patients treated with XOSPATA in the clinical trials, 1% experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including seizure and 
altered mental status. Symptoms have resolved after discontinuation of XOSPATA. 
A diagnosis of PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging (MRI). Discontinue XOSPATA in patients who develop PRES.
Prolonged QT Interval
XOSPATA has been associated with prolonged cardiac ventricular repolarization 
(QT interval). Of the 317 patients with a post-baseline QTc measurement on 
treatment with XOSPATA in the clinical trial, 1% were found to have a QTc interval 
greater than 500 msec and 7% of patients had an increase from baseline QTc 
greater than 60 msec. Perform electrocardiogram (ECG) prior to initiation of 
treatment with gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the 
next two subsequent cycles. Interrupt and reduce XOSPATA dosage in patients who 
have a QTcF >500 msec. Hypokalemia or hypomagnesemia may increase the QT 
prolongation risk. Correct hypokalemia or hypomagnesemia prior to and during 
XOSPATA administration.
Pancreatitis
Of 319 patients treated with XOSPATA in the clinical trials, 4% experienced 
pancreatitis. Evaluate patients who develop signs and symptoms of pancreatitis. 
Interrupt and reduce the dose of XOSPATA in patients who develop pancreatitis.
Embryo-Fetal Toxicity
Based on findings in animals and its mechanism of action, XOSPATA can cause 
embryo-fetal harm when administered to a pregnant woman. Advise females 
of reproductive potential to use effective contraception during treatment with 
XOSPATA and for at least 6 months after the last dose of XOSPATA. Advise males 
with female partners of reproductive potential to use effective contraception during 
treatment with XOSPATA and for at least 4 months after the last dose of XOSPATA. 
Pregnant women, patients becoming pregnant while receiving XOSPATA or male 
patients with pregnant female partners should be apprised of the potential risk to 
the fetus. 
ADVERSE REACTIONS
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice.
The safety profile of XOSPATA is based on 319 patients with relapsed or refractory 
AML treated with gilteritinib 120 mg daily in three clinical trials. The median 
duration of exposure to XOSPATA was 3.6 months (range 0.1 to 43.4 months). 
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. These 
included cardiac arrest (1%) and one case each of differentiation syndrome 
and pancreatitis. The most frequent (≥5%) nonhematological serious adverse 
reactions reported in patients were fever (13%), dyspnea (9%), renal impairment 
(8%), transaminase increased (6%) and noninfectious diarrhea (5%).
Of the 319 patients, 91 (29%) required a dose interruption due to an adverse 
reaction; the most common adverse reactions leading to dose interruption were 
aspartate aminotransferase increased (6%), alanine aminotransferase increased 
(6%) and fever (4%). Twenty patients (6%) required a dose reduction due to an 
adverse reaction. Twenty-two (7%) discontinued XOSPATA treatment permanently 
due to an adverse reaction. 
The most common (>1%) adverse reactions leading to discontinuation were 
aspartate aminotransferase increased (2%) and alanine aminotransferase 
increased (2%).
Overall, for the 319 patients, the most frequent (≥10%) all-grade nonhematological 
adverse reactions reported in patients were transaminase increased (51%), 
myalgia/arthralgia (50%), fatigue/malaise (44%), fever (41%), mucositis (41%), 
edema (40%), rash (36%), noninfectious diarrhea (35%), dyspnea (35%), nausea 
(30%), cough (28%), constipation (28%), eye disorders (25%), headache (24%), 
dizziness (22%), hypotension (22%), vomiting (21%), renal impairment (21%), 
abdominal pain (18%), neuropathy (18%), insomnia (15%) and dysgeusia (11%). 
The most frequent (≥5%) grade ≥3 nonhematological adverse reactions reported 
in patients were transaminase increased (21%), dyspnea (12%), hypotension 
(7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/malaise (6%). 
Shifts to grades 3-4 nonhematologic laboratory abnormalities included phosphate 
decreased (14%), alanine aminotransferase increased (13%), sodium decreased 
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(12%), aspartate aminotransferase increased (10%), calcium decreased (6%), 
creatine kinase increased (6%), triglycerides increased (6%), creatinine increased 
(3%), and alkaline phosphatase increased (2%).
Other clinically significant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity* (8%), 
pancreatitis* (5%), cardiac failure* (4%), pericardial effusion (4%), acute febrile 
neutrophilic dermatosis (3%), differentiation syndrome (3%), pericarditis/
myocarditis* (2%), large intestine perforation (1%), and posterior reversible 
encephalopathy syndrome (1%).

DRUG INTERACTIONS
Combined P-gp and Strong CYP3A Inducers
Concomitant use of XOSPATA with a combined P-gp and strong CYP3A inducer 
decreases gilteritinib exposure which may decrease XOSPATA efficacy. Avoid 
concomitant use of XOSPATA with combined P-gp and strong CYP3A inducers.
Strong CYP3A Inhibitors
Concomitant use of XOSPATA with a strong CYP3A inhibitor increases gilteritinib 
exposure. Consider alternative therapies that are not strong CYP3A inhibitors. If 
the concomitant use of these inhibitors is considered essential for the care of the 
patient, monitor patient more frequently for XOSPATA adverse reactions. Interrupt 
and reduce XOSPATA dosage in patients with serious or life-threatening toxicity.
Drugs that Target 5HT2B Receptor or Sigma Nonspecific Receptor
Concomitant use of gilteritinib may reduce the effects of drugs that target the 
5HT2B receptor or the sigma nonspecific receptor (e.g., escitalopram, fluoxetine, 
sertraline). Avoid concomitant use of these drugs with XOSPATA unless their use 
is considered essential for the care of the patient.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action, XOSPATA 
can cause fetal harm when administered to a pregnant woman. There are no 
available data on XOSPATA use in pregnant women to inform a drug-associated 
risk of adverse developmental outcomes. In animal reproduction studies, 
administration of gilteritinib to pregnant rats during organogenesis caused adverse 
developmental outcomes including embryo-fetal lethality, suppressed fetal growth, 
and teratogenicity at maternal exposures (AUC24) approximately 0.4 times the 
AUC24 in patients receiving the recommended dose. Advise pregnant women of 
the potential risk to a fetus.
Adverse outcomes in pregnancy occur regardless of the health of the mother or the 
use of medications. The background risk of major birth defects and miscarriage for 
the indicated population is unknown. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2%-4% and 15%-20%, respectively.
Data 
Animal Data 
In an embryo-fetal development study in rats, pregnant animals received oral doses 
of gilteritinib of 0, 0.3, 3, 10, and 30 mg/kg/day during the period of organogenesis. 
Maternal findings at 30 mg/kg/day (resulting in exposures approximately 0.4 
times the AUC24 in patients receiving the recommended dose) included decreased 
body weight and food consumption. Administration of gilteritinib at the dose of  
30 mg/kg/day also resulted in embryo-fetal death (post implantation loss), 
decreased fetal body and placental weight, and decreased numbers of ossified 
sternebrae and sacral and caudal vertebrae, and increased incidence of fetal gross 
external (anasarca, local edema, exencephaly, cleft lip, cleft palate, short tail, and 
umbilical hernia), visceral (microphthalmia; atrial and/or ventricular defects; and 
malformed/absent kidney, and malpositioned adrenal, and ovary), and skeletal 
(sternoschisis, absent rib, fused rib, fused cervical arch, misaligned cervical 
vertebra, and absent thoracic vertebra) abnormalities.
Single oral administration of [14C] gilteritinib to pregnant rats resulted in transfer of 
radioactivity to the fetus similar to that observed in maternal plasma on day 14 of 

gestation. In addition, distribution profiles of radioactivity in most maternal tissues 
and the fetus on day 18 of gestation were similar to that on day 14 of gestation.
Lactation
Risk Summary
There are no data on the presence of gilteritinib and/or its metabolites in human 
milk, the effects on the breastfed child, or the effects on milk production. Following 
administration of radiolabeled gilteritinib to lactating rats, milk concentrations of 
radioactivity were higher than radioactivity in maternal plasma at 4 and 24 hours 
post-dose. In animal studies, gilteritinib and/or its metabolite(s) were distributed 
to the tissues in infant rats via the milk. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to breastfeed during 
treatment with XOSPATA and for 2 months after the last dose.
Females and Males of Reproductive Potential 
Pregnancy testing
Pregnancy testing is recommended for females of reproductive potential within 
seven days prior to initiating XOSPATA treatment.
Contraception 
Females
Advise females of reproductive potential to use effective contraception during 
treatment and for at least 6 months after the last dose of XOSPATA.
Males
Advise males of reproductive potential to use effective contraception during 
treatment and for at least 4 months after the last dose of XOSPATA.
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use 
Of the 319 patients in clinical studies of XOSPATA, 43% were age 65 years or 
older, and 13% were 75 years or older. No overall differences in effectiveness or 
safety were observed between patients age 65 years or older and younger patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity studies have not been performed with gilteritinib. Gilteritinib was 
not mutagenic in a bacterial mutagenesis (Ames) assay and was not clastogenic 
in a chromosome aberration test assay in Chinese hamster lung cells. Gilteritinib 
was positive for the induction of micronuclei in mouse bone marrow cells from  
65 mg/kg (195 mg/m2) the mid dose tested (approximately 2.6 times the 
recommended human dose of 120 mg). The effect of XOSPATA on human fertility 
is unknown. Administration of 10 mg/kg/day gilteritinib in the 4-week study in 
dogs (12 days of dosing) resulted in degeneration and necrosis of germ cells and 
spermatid giant cell formation in the testis as well as single cell necrosis of the 
epididymal duct epithelia of the epididymal head.
Animal Toxicology and/or Pharmacology
In the 13-week oral repeated dose toxicity studies in rats and dogs, target organs 
of toxicity included the eye and kidney.
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* Grouped terms: cardiac failure (cardiac failure, cardiac failure congestive, cardiomegaly, 
cardiomyopathy, chronic left ventricular failure, and ejection fraction decreased), 
hypersensitivity (anaphylactic reaction, angioedema, dermatitis allergic, drug 
hypersensitivity, erythema multiforme, hypersensitivity, and urticaria), pancreatitis (amylase 
increased, lipase increased, pancreatitis, pancreatitis acute), pericarditis/myocarditis 
(myocarditis, pericardial hemorrhage, pericardial rub, and pericarditis).

XOSPATA® (gilteritinib) tablets for oral use 
The following is a brief summary of full Prescribing Information. Please see the 
package insert for full prescribing information.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
differentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infiltrates, pleural or pericardial effusions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. 
If differentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

INDICATIONS AND USAGE
XOSPATA is indicated for the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 (FLT3) 
mutation as detected by an FDA-approved test.
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients for the treatment of AML with XOSPATA based on the presence 
of FLT3 mutations in the blood or bone marrow. Information on FDA-
approved tests for the detection of a FLT3 mutation in AML is available at  
http://www.fda.gov/CompanionDiagnostics.
Recommended Dosage
The recommended starting dose of XOSPATA is 120 mg orally once daily with or 
without food. Response may be delayed. In the absence of disease progression 
or unacceptable toxicity, treatment for a minimum of 6 months is recommended 
to allow time for a clinical response. Do not break or crush XOSPATA tablets. 
Administer XOSPATA tablets orally about the same time each day. If a dose of 
XOSPATA is missed or not taken at the usual time, administer the dose as soon as 
possible on the same day, and at least 12 hours prior to the next scheduled dose. 
Return to the normal schedule the following day. Do not administer 2 doses within 
12 hours.
Dose Modification
Assess blood counts and blood chemistries, including creatine phosphokinase, 
prior to the initiation of XOSPATA, at least once weekly for the first month, once 
every other week for the second month, and once monthly for the duration of 
therapy. Perform electrocardiogram (ECG) prior to initiation of treatment with 
gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the next two 
subsequent cycles. Interrupt dosing or reduce dose for toxicities.
CONTRAINDICATIONS
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib or any 
of the excipients. Anaphylactic reactions have been observed in clinical trials.
WARNINGS AND PRECAUTIONS
Differentiation Syndrome
Of 319 patients treated with XOSPATA in the clinical trials, 3% experienced 
differentiation syndrome. Differentiation syndrome is associated with rapid 
proliferation and differentiation of myeloid cells and may be life-threatening 
or fatal if not treated. Symptoms of differentiation syndrome in patients treated 
with XOSPATA included fever, dyspnea, pleural effusion, pericardial effusion, 
pulmonary edema, hypotension, rapid weight gain, peripheral edema, rash, 
and renal dysfunction. Some cases had concomitant acute febrile neutrophilic 
dermatosis. Differentiation syndrome occurred as early as 2 days and up to 75 
days after XOSPATA initiation and has been observed with or without concomitant 
leukocytosis. Of the 11 patients who experienced differentiation syndrome, 
9 (82%) recovered after treatment or after dose interruption of XOSPATA. If 
differentiation syndrome is suspected, initiate dexamethasone 10 mg IV every 
12 hours (or an equivalent dose of an alternative oral or IV corticosteroid) 
and hemodynamic monitoring until improvement. Taper corticosteroids after 
resolution of symptoms and administer corticosteroids for a minimum of 3 days. 
Symptoms of differentiation syndrome may recur with premature discontinuation 
of corticosteroid treatment. If severe signs and/or symptoms persist for more than 
48 hours after initiation of corticosteroids, interrupt XOSPATA until signs and 
symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES)
Of 319 patients treated with XOSPATA in the clinical trials, 1% experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including seizure and 
altered mental status. Symptoms have resolved after discontinuation of XOSPATA. 
A diagnosis of PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging (MRI). Discontinue XOSPATA in patients who develop PRES.
Prolonged QT Interval
XOSPATA has been associated with prolonged cardiac ventricular repolarization 
(QT interval). Of the 317 patients with a post-baseline QTc measurement on 
treatment with XOSPATA in the clinical trial, 1% were found to have a QTc interval 
greater than 500 msec and 7% of patients had an increase from baseline QTc 
greater than 60 msec. Perform electrocardiogram (ECG) prior to initiation of 
treatment with gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the 
next two subsequent cycles. Interrupt and reduce XOSPATA dosage in patients who 
have a QTcF >500 msec. Hypokalemia or hypomagnesemia may increase the QT 
prolongation risk. Correct hypokalemia or hypomagnesemia prior to and during 
XOSPATA administration.
Pancreatitis
Of 319 patients treated with XOSPATA in the clinical trials, 4% experienced 
pancreatitis. Evaluate patients who develop signs and symptoms of pancreatitis. 
Interrupt and reduce the dose of XOSPATA in patients who develop pancreatitis.
Embryo-Fetal Toxicity
Based on findings in animals and its mechanism of action, XOSPATA can cause 
embryo-fetal harm when administered to a pregnant woman. Advise females 
of reproductive potential to use effective contraception during treatment with 
XOSPATA and for at least 6 months after the last dose of XOSPATA. Advise males 
with female partners of reproductive potential to use effective contraception during 
treatment with XOSPATA and for at least 4 months after the last dose of XOSPATA. 
Pregnant women, patients becoming pregnant while receiving XOSPATA or male 
patients with pregnant female partners should be apprised of the potential risk to 
the fetus. 
ADVERSE REACTIONS
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice.
The safety profile of XOSPATA is based on 319 patients with relapsed or refractory 
AML treated with gilteritinib 120 mg daily in three clinical trials. The median 
duration of exposure to XOSPATA was 3.6 months (range 0.1 to 43.4 months). 
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. These 
included cardiac arrest (1%) and one case each of differentiation syndrome 
and pancreatitis. The most frequent (≥5%) nonhematological serious adverse 
reactions reported in patients were fever (13%), dyspnea (9%), renal impairment 
(8%), transaminase increased (6%) and noninfectious diarrhea (5%).
Of the 319 patients, 91 (29%) required a dose interruption due to an adverse 
reaction; the most common adverse reactions leading to dose interruption were 
aspartate aminotransferase increased (6%), alanine aminotransferase increased 
(6%) and fever (4%). Twenty patients (6%) required a dose reduction due to an 
adverse reaction. Twenty-two (7%) discontinued XOSPATA treatment permanently 
due to an adverse reaction. 
The most common (>1%) adverse reactions leading to discontinuation were 
aspartate aminotransferase increased (2%) and alanine aminotransferase 
increased (2%).
Overall, for the 319 patients, the most frequent (≥10%) all-grade nonhematological 
adverse reactions reported in patients were transaminase increased (51%), 
myalgia/arthralgia (50%), fatigue/malaise (44%), fever (41%), mucositis (41%), 
edema (40%), rash (36%), noninfectious diarrhea (35%), dyspnea (35%), nausea 
(30%), cough (28%), constipation (28%), eye disorders (25%), headache (24%), 
dizziness (22%), hypotension (22%), vomiting (21%), renal impairment (21%), 
abdominal pain (18%), neuropathy (18%), insomnia (15%) and dysgeusia (11%). 
The most frequent (≥5%) grade ≥3 nonhematological adverse reactions reported 
in patients were transaminase increased (21%), dyspnea (12%), hypotension 
(7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/malaise (6%). 
Shifts to grades 3-4 nonhematologic laboratory abnormalities included phosphate 
decreased (14%), alanine aminotransferase increased (13%), sodium decreased 
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(12%), aspartate aminotransferase increased (10%), calcium decreased (6%), 
creatine kinase increased (6%), triglycerides increased (6%), creatinine increased 
(3%), and alkaline phosphatase increased (2%).
Other clinically significant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity* (8%), 
pancreatitis* (5%), cardiac failure* (4%), pericardial effusion (4%), acute febrile 
neutrophilic dermatosis (3%), differentiation syndrome (3%), pericarditis/
myocarditis* (2%), large intestine perforation (1%), and posterior reversible 
encephalopathy syndrome (1%).

DRUG INTERACTIONS
Combined P-gp and Strong CYP3A Inducers
Concomitant use of XOSPATA with a combined P-gp and strong CYP3A inducer 
decreases gilteritinib exposure which may decrease XOSPATA efficacy. Avoid 
concomitant use of XOSPATA with combined P-gp and strong CYP3A inducers.
Strong CYP3A Inhibitors
Concomitant use of XOSPATA with a strong CYP3A inhibitor increases gilteritinib 
exposure. Consider alternative therapies that are not strong CYP3A inhibitors. If 
the concomitant use of these inhibitors is considered essential for the care of the 
patient, monitor patient more frequently for XOSPATA adverse reactions. Interrupt 
and reduce XOSPATA dosage in patients with serious or life-threatening toxicity.
Drugs that Target 5HT2B Receptor or Sigma Nonspecific Receptor
Concomitant use of gilteritinib may reduce the effects of drugs that target the 
5HT2B receptor or the sigma nonspecific receptor (e.g., escitalopram, fluoxetine, 
sertraline). Avoid concomitant use of these drugs with XOSPATA unless their use 
is considered essential for the care of the patient.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action, XOSPATA 
can cause fetal harm when administered to a pregnant woman. There are no 
available data on XOSPATA use in pregnant women to inform a drug-associated 
risk of adverse developmental outcomes. In animal reproduction studies, 
administration of gilteritinib to pregnant rats during organogenesis caused adverse 
developmental outcomes including embryo-fetal lethality, suppressed fetal growth, 
and teratogenicity at maternal exposures (AUC24) approximately 0.4 times the 
AUC24 in patients receiving the recommended dose. Advise pregnant women of 
the potential risk to a fetus.
Adverse outcomes in pregnancy occur regardless of the health of the mother or the 
use of medications. The background risk of major birth defects and miscarriage for 
the indicated population is unknown. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2%-4% and 15%-20%, respectively.
Data 
Animal Data 
In an embryo-fetal development study in rats, pregnant animals received oral doses 
of gilteritinib of 0, 0.3, 3, 10, and 30 mg/kg/day during the period of organogenesis. 
Maternal findings at 30 mg/kg/day (resulting in exposures approximately 0.4 
times the AUC24 in patients receiving the recommended dose) included decreased 
body weight and food consumption. Administration of gilteritinib at the dose of  
30 mg/kg/day also resulted in embryo-fetal death (post implantation loss), 
decreased fetal body and placental weight, and decreased numbers of ossified 
sternebrae and sacral and caudal vertebrae, and increased incidence of fetal gross 
external (anasarca, local edema, exencephaly, cleft lip, cleft palate, short tail, and 
umbilical hernia), visceral (microphthalmia; atrial and/or ventricular defects; and 
malformed/absent kidney, and malpositioned adrenal, and ovary), and skeletal 
(sternoschisis, absent rib, fused rib, fused cervical arch, misaligned cervical 
vertebra, and absent thoracic vertebra) abnormalities.
Single oral administration of [14C] gilteritinib to pregnant rats resulted in transfer of 
radioactivity to the fetus similar to that observed in maternal plasma on day 14 of 

gestation. In addition, distribution profiles of radioactivity in most maternal tissues 
and the fetus on day 18 of gestation were similar to that on day 14 of gestation.
Lactation
Risk Summary
There are no data on the presence of gilteritinib and/or its metabolites in human 
milk, the effects on the breastfed child, or the effects on milk production. Following 
administration of radiolabeled gilteritinib to lactating rats, milk concentrations of 
radioactivity were higher than radioactivity in maternal plasma at 4 and 24 hours 
post-dose. In animal studies, gilteritinib and/or its metabolite(s) were distributed 
to the tissues in infant rats via the milk. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to breastfeed during 
treatment with XOSPATA and for 2 months after the last dose.
Females and Males of Reproductive Potential 
Pregnancy testing
Pregnancy testing is recommended for females of reproductive potential within 
seven days prior to initiating XOSPATA treatment.
Contraception 
Females
Advise females of reproductive potential to use effective contraception during 
treatment and for at least 6 months after the last dose of XOSPATA.
Males
Advise males of reproductive potential to use effective contraception during 
treatment and for at least 4 months after the last dose of XOSPATA.
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use 
Of the 319 patients in clinical studies of XOSPATA, 43% were age 65 years or 
older, and 13% were 75 years or older. No overall differences in effectiveness or 
safety were observed between patients age 65 years or older and younger patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity studies have not been performed with gilteritinib. Gilteritinib was 
not mutagenic in a bacterial mutagenesis (Ames) assay and was not clastogenic 
in a chromosome aberration test assay in Chinese hamster lung cells. Gilteritinib 
was positive for the induction of micronuclei in mouse bone marrow cells from  
65 mg/kg (195 mg/m2) the mid dose tested (approximately 2.6 times the 
recommended human dose of 120 mg). The effect of XOSPATA on human fertility 
is unknown. Administration of 10 mg/kg/day gilteritinib in the 4-week study in 
dogs (12 days of dosing) resulted in degeneration and necrosis of germ cells and 
spermatid giant cell formation in the testis as well as single cell necrosis of the 
epididymal duct epithelia of the epididymal head.
Animal Toxicology and/or Pharmacology
In the 13-week oral repeated dose toxicity studies in rats and dogs, target organs 
of toxicity included the eye and kidney.
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* Grouped terms: cardiac failure (cardiac failure, cardiac failure congestive, cardiomegaly, 
cardiomyopathy, chronic left ventricular failure, and ejection fraction decreased), 
hypersensitivity (anaphylactic reaction, angioedema, dermatitis allergic, drug 
hypersensitivity, erythema multiforme, hypersensitivity, and urticaria), pancreatitis (amylase 
increased, lipase increased, pancreatitis, pancreatitis acute), pericarditis/myocarditis 
(myocarditis, pericardial hemorrhage, pericardial rub, and pericarditis).

XOSPATA® (gilteritinib) tablets for oral use 
The following is a brief summary of full Prescribing Information. Please see the 
package insert for full prescribing information.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
differentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infiltrates, pleural or pericardial effusions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. 
If differentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

INDICATIONS AND USAGE
XOSPATA is indicated for the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 (FLT3) 
mutation as detected by an FDA-approved test.
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients for the treatment of AML with XOSPATA based on the presence 
of FLT3 mutations in the blood or bone marrow. Information on FDA-
approved tests for the detection of a FLT3 mutation in AML is available at  
http://www.fda.gov/CompanionDiagnostics.
Recommended Dosage
The recommended starting dose of XOSPATA is 120 mg orally once daily with or 
without food. Response may be delayed. In the absence of disease progression 
or unacceptable toxicity, treatment for a minimum of 6 months is recommended 
to allow time for a clinical response. Do not break or crush XOSPATA tablets. 
Administer XOSPATA tablets orally about the same time each day. If a dose of 
XOSPATA is missed or not taken at the usual time, administer the dose as soon as 
possible on the same day, and at least 12 hours prior to the next scheduled dose. 
Return to the normal schedule the following day. Do not administer 2 doses within 
12 hours.
Dose Modification
Assess blood counts and blood chemistries, including creatine phosphokinase, 
prior to the initiation of XOSPATA, at least once weekly for the first month, once 
every other week for the second month, and once monthly for the duration of 
therapy. Perform electrocardiogram (ECG) prior to initiation of treatment with 
gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the next two 
subsequent cycles. Interrupt dosing or reduce dose for toxicities.
CONTRAINDICATIONS
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib or any 
of the excipients. Anaphylactic reactions have been observed in clinical trials.
WARNINGS AND PRECAUTIONS
Differentiation Syndrome
Of 319 patients treated with XOSPATA in the clinical trials, 3% experienced 
differentiation syndrome. Differentiation syndrome is associated with rapid 
proliferation and differentiation of myeloid cells and may be life-threatening 
or fatal if not treated. Symptoms of differentiation syndrome in patients treated 
with XOSPATA included fever, dyspnea, pleural effusion, pericardial effusion, 
pulmonary edema, hypotension, rapid weight gain, peripheral edema, rash, 
and renal dysfunction. Some cases had concomitant acute febrile neutrophilic 
dermatosis. Differentiation syndrome occurred as early as 2 days and up to 75 
days after XOSPATA initiation and has been observed with or without concomitant 
leukocytosis. Of the 11 patients who experienced differentiation syndrome, 
9 (82%) recovered after treatment or after dose interruption of XOSPATA. If 
differentiation syndrome is suspected, initiate dexamethasone 10 mg IV every 
12 hours (or an equivalent dose of an alternative oral or IV corticosteroid) 
and hemodynamic monitoring until improvement. Taper corticosteroids after 
resolution of symptoms and administer corticosteroids for a minimum of 3 days. 
Symptoms of differentiation syndrome may recur with premature discontinuation 
of corticosteroid treatment. If severe signs and/or symptoms persist for more than 
48 hours after initiation of corticosteroids, interrupt XOSPATA until signs and 
symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES)
Of 319 patients treated with XOSPATA in the clinical trials, 1% experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including seizure and 
altered mental status. Symptoms have resolved after discontinuation of XOSPATA. 
A diagnosis of PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging (MRI). Discontinue XOSPATA in patients who develop PRES.
Prolonged QT Interval
XOSPATA has been associated with prolonged cardiac ventricular repolarization 
(QT interval). Of the 317 patients with a post-baseline QTc measurement on 
treatment with XOSPATA in the clinical trial, 1% were found to have a QTc interval 
greater than 500 msec and 7% of patients had an increase from baseline QTc 
greater than 60 msec. Perform electrocardiogram (ECG) prior to initiation of 
treatment with gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the 
next two subsequent cycles. Interrupt and reduce XOSPATA dosage in patients who 
have a QTcF >500 msec. Hypokalemia or hypomagnesemia may increase the QT 
prolongation risk. Correct hypokalemia or hypomagnesemia prior to and during 
XOSPATA administration.
Pancreatitis
Of 319 patients treated with XOSPATA in the clinical trials, 4% experienced 
pancreatitis. Evaluate patients who develop signs and symptoms of pancreatitis. 
Interrupt and reduce the dose of XOSPATA in patients who develop pancreatitis.
Embryo-Fetal Toxicity
Based on findings in animals and its mechanism of action, XOSPATA can cause 
embryo-fetal harm when administered to a pregnant woman. Advise females 
of reproductive potential to use effective contraception during treatment with 
XOSPATA and for at least 6 months after the last dose of XOSPATA. Advise males 
with female partners of reproductive potential to use effective contraception during 
treatment with XOSPATA and for at least 4 months after the last dose of XOSPATA. 
Pregnant women, patients becoming pregnant while receiving XOSPATA or male 
patients with pregnant female partners should be apprised of the potential risk to 
the fetus. 
ADVERSE REACTIONS
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice.
The safety profile of XOSPATA is based on 319 patients with relapsed or refractory 
AML treated with gilteritinib 120 mg daily in three clinical trials. The median 
duration of exposure to XOSPATA was 3.6 months (range 0.1 to 43.4 months). 
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. These 
included cardiac arrest (1%) and one case each of differentiation syndrome 
and pancreatitis. The most frequent (≥5%) nonhematological serious adverse 
reactions reported in patients were fever (13%), dyspnea (9%), renal impairment 
(8%), transaminase increased (6%) and noninfectious diarrhea (5%).
Of the 319 patients, 91 (29%) required a dose interruption due to an adverse 
reaction; the most common adverse reactions leading to dose interruption were 
aspartate aminotransferase increased (6%), alanine aminotransferase increased 
(6%) and fever (4%). Twenty patients (6%) required a dose reduction due to an 
adverse reaction. Twenty-two (7%) discontinued XOSPATA treatment permanently 
due to an adverse reaction. 
The most common (>1%) adverse reactions leading to discontinuation were 
aspartate aminotransferase increased (2%) and alanine aminotransferase 
increased (2%).
Overall, for the 319 patients, the most frequent (≥10%) all-grade nonhematological 
adverse reactions reported in patients were transaminase increased (51%), 
myalgia/arthralgia (50%), fatigue/malaise (44%), fever (41%), mucositis (41%), 
edema (40%), rash (36%), noninfectious diarrhea (35%), dyspnea (35%), nausea 
(30%), cough (28%), constipation (28%), eye disorders (25%), headache (24%), 
dizziness (22%), hypotension (22%), vomiting (21%), renal impairment (21%), 
abdominal pain (18%), neuropathy (18%), insomnia (15%) and dysgeusia (11%). 
The most frequent (≥5%) grade ≥3 nonhematological adverse reactions reported 
in patients were transaminase increased (21%), dyspnea (12%), hypotension 
(7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/malaise (6%). 
Shifts to grades 3-4 nonhematologic laboratory abnormalities included phosphate 
decreased (14%), alanine aminotransferase increased (13%), sodium decreased 

PREPARED BY AREA 23

Job #: 11129821
Releasing as: PDF X1a Production: Laura

Colors: Black Only AD: SW/SL

Client: Astellas Bleed: 8.5"w x 11.375"h AE: LR/SF

Product: Gilteritinib Flat Size: 7.875"w x 10.5"h Producer: Louis Hills x1787

Client Code: 077-0610-PM Final Size: 7.875"w x 10"h Digital Artist: CL, NJ, VL
Date: June 6, 2019 3:56 PM Gutter: 0.375" each side

Proof: FR5
Fonts: Helvetica

Path: PrePress:Astellas:Gilteritnib:11129821:Packaged_Jobs:11129821_BriefSummary_A_Size:11129821_BriefSummary_A_Size_FR5

1C Xospata Brief Summary | A Size

S:14.875”

S:10”

T:15.75”

T:10.5”

B:16.375”

B:11.375”

F:7.875”

FS:7.0625”

F:7.875”

FS:7.0625”11129821_BriefSummary_A_Size_FR5.indd   1 6/6/19   3:57 PM

077-0601-PM

(12%), aspartate aminotransferase increased (10%), calcium decreased (6%), 
creatine kinase increased (6%), triglycerides increased (6%), creatinine increased 
(3%), and alkaline phosphatase increased (2%).
Other clinically significant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity* (8%), 
pancreatitis* (5%), cardiac failure* (4%), pericardial effusion (4%), acute febrile 
neutrophilic dermatosis (3%), differentiation syndrome (3%), pericarditis/
myocarditis* (2%), large intestine perforation (1%), and posterior reversible 
encephalopathy syndrome (1%).

DRUG INTERACTIONS
Combined P-gp and Strong CYP3A Inducers
Concomitant use of XOSPATA with a combined P-gp and strong CYP3A inducer 
decreases gilteritinib exposure which may decrease XOSPATA efficacy. Avoid 
concomitant use of XOSPATA with combined P-gp and strong CYP3A inducers.
Strong CYP3A Inhibitors
Concomitant use of XOSPATA with a strong CYP3A inhibitor increases gilteritinib 
exposure. Consider alternative therapies that are not strong CYP3A inhibitors. If 
the concomitant use of these inhibitors is considered essential for the care of the 
patient, monitor patient more frequently for XOSPATA adverse reactions. Interrupt 
and reduce XOSPATA dosage in patients with serious or life-threatening toxicity.
Drugs that Target 5HT2B Receptor or Sigma Nonspecific Receptor
Concomitant use of gilteritinib may reduce the effects of drugs that target the 
5HT2B receptor or the sigma nonspecific receptor (e.g., escitalopram, fluoxetine, 
sertraline). Avoid concomitant use of these drugs with XOSPATA unless their use 
is considered essential for the care of the patient.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action, XOSPATA 
can cause fetal harm when administered to a pregnant woman. There are no 
available data on XOSPATA use in pregnant women to inform a drug-associated 
risk of adverse developmental outcomes. In animal reproduction studies, 
administration of gilteritinib to pregnant rats during organogenesis caused adverse 
developmental outcomes including embryo-fetal lethality, suppressed fetal growth, 
and teratogenicity at maternal exposures (AUC24) approximately 0.4 times the 
AUC24 in patients receiving the recommended dose. Advise pregnant women of 
the potential risk to a fetus.
Adverse outcomes in pregnancy occur regardless of the health of the mother or the 
use of medications. The background risk of major birth defects and miscarriage for 
the indicated population is unknown. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2%-4% and 15%-20%, respectively.
Data 
Animal Data 
In an embryo-fetal development study in rats, pregnant animals received oral doses 
of gilteritinib of 0, 0.3, 3, 10, and 30 mg/kg/day during the period of organogenesis. 
Maternal findings at 30 mg/kg/day (resulting in exposures approximately 0.4 
times the AUC24 in patients receiving the recommended dose) included decreased 
body weight and food consumption. Administration of gilteritinib at the dose of  
30 mg/kg/day also resulted in embryo-fetal death (post implantation loss), 
decreased fetal body and placental weight, and decreased numbers of ossified 
sternebrae and sacral and caudal vertebrae, and increased incidence of fetal gross 
external (anasarca, local edema, exencephaly, cleft lip, cleft palate, short tail, and 
umbilical hernia), visceral (microphthalmia; atrial and/or ventricular defects; and 
malformed/absent kidney, and malpositioned adrenal, and ovary), and skeletal 
(sternoschisis, absent rib, fused rib, fused cervical arch, misaligned cervical 
vertebra, and absent thoracic vertebra) abnormalities.
Single oral administration of [14C] gilteritinib to pregnant rats resulted in transfer of 
radioactivity to the fetus similar to that observed in maternal plasma on day 14 of 

gestation. In addition, distribution profiles of radioactivity in most maternal tissues 
and the fetus on day 18 of gestation were similar to that on day 14 of gestation.
Lactation
Risk Summary
There are no data on the presence of gilteritinib and/or its metabolites in human 
milk, the effects on the breastfed child, or the effects on milk production. Following 
administration of radiolabeled gilteritinib to lactating rats, milk concentrations of 
radioactivity were higher than radioactivity in maternal plasma at 4 and 24 hours 
post-dose. In animal studies, gilteritinib and/or its metabolite(s) were distributed 
to the tissues in infant rats via the milk. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to breastfeed during 
treatment with XOSPATA and for 2 months after the last dose.
Females and Males of Reproductive Potential 
Pregnancy testing
Pregnancy testing is recommended for females of reproductive potential within 
seven days prior to initiating XOSPATA treatment.
Contraception 
Females
Advise females of reproductive potential to use effective contraception during 
treatment and for at least 6 months after the last dose of XOSPATA.
Males
Advise males of reproductive potential to use effective contraception during 
treatment and for at least 4 months after the last dose of XOSPATA.
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use 
Of the 319 patients in clinical studies of XOSPATA, 43% were age 65 years or 
older, and 13% were 75 years or older. No overall differences in effectiveness or 
safety were observed between patients age 65 years or older and younger patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity studies have not been performed with gilteritinib. Gilteritinib was 
not mutagenic in a bacterial mutagenesis (Ames) assay and was not clastogenic 
in a chromosome aberration test assay in Chinese hamster lung cells. Gilteritinib 
was positive for the induction of micronuclei in mouse bone marrow cells from  
65 mg/kg (195 mg/m2) the mid dose tested (approximately 2.6 times the 
recommended human dose of 120 mg). The effect of XOSPATA on human fertility 
is unknown. Administration of 10 mg/kg/day gilteritinib in the 4-week study in 
dogs (12 days of dosing) resulted in degeneration and necrosis of germ cells and 
spermatid giant cell formation in the testis as well as single cell necrosis of the 
epididymal duct epithelia of the epididymal head.
Animal Toxicology and/or Pharmacology
In the 13-week oral repeated dose toxicity studies in rats and dogs, target organs 
of toxicity included the eye and kidney.
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* Grouped terms: cardiac failure (cardiac failure, cardiac failure congestive, cardiomegaly, 
cardiomyopathy, chronic left ventricular failure, and ejection fraction decreased), 
hypersensitivity (anaphylactic reaction, angioedema, dermatitis allergic, drug 
hypersensitivity, erythema multiforme, hypersensitivity, and urticaria), pancreatitis (amylase 
increased, lipase increased, pancreatitis, pancreatitis acute), pericarditis/myocarditis 
(myocarditis, pericardial hemorrhage, pericardial rub, and pericarditis).

XOSPATA® (gilteritinib) tablets for oral use 
The following is a brief summary of full Prescribing Information. Please see the 
package insert for full prescribing information.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
differentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infiltrates, pleural or pericardial effusions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. 
If differentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

INDICATIONS AND USAGE
XOSPATA is indicated for the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 (FLT3) 
mutation as detected by an FDA-approved test.
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients for the treatment of AML with XOSPATA based on the presence 
of FLT3 mutations in the blood or bone marrow. Information on FDA-
approved tests for the detection of a FLT3 mutation in AML is available at  
http://www.fda.gov/CompanionDiagnostics.
Recommended Dosage
The recommended starting dose of XOSPATA is 120 mg orally once daily with or 
without food. Response may be delayed. In the absence of disease progression 
or unacceptable toxicity, treatment for a minimum of 6 months is recommended 
to allow time for a clinical response. Do not break or crush XOSPATA tablets. 
Administer XOSPATA tablets orally about the same time each day. If a dose of 
XOSPATA is missed or not taken at the usual time, administer the dose as soon as 
possible on the same day, and at least 12 hours prior to the next scheduled dose. 
Return to the normal schedule the following day. Do not administer 2 doses within 
12 hours.
Dose Modification
Assess blood counts and blood chemistries, including creatine phosphokinase, 
prior to the initiation of XOSPATA, at least once weekly for the first month, once 
every other week for the second month, and once monthly for the duration of 
therapy. Perform electrocardiogram (ECG) prior to initiation of treatment with 
gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the next two 
subsequent cycles. Interrupt dosing or reduce dose for toxicities.
CONTRAINDICATIONS
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib or any 
of the excipients. Anaphylactic reactions have been observed in clinical trials.
WARNINGS AND PRECAUTIONS
Differentiation Syndrome
Of 319 patients treated with XOSPATA in the clinical trials, 3% experienced 
differentiation syndrome. Differentiation syndrome is associated with rapid 
proliferation and differentiation of myeloid cells and may be life-threatening 
or fatal if not treated. Symptoms of differentiation syndrome in patients treated 
with XOSPATA included fever, dyspnea, pleural effusion, pericardial effusion, 
pulmonary edema, hypotension, rapid weight gain, peripheral edema, rash, 
and renal dysfunction. Some cases had concomitant acute febrile neutrophilic 
dermatosis. Differentiation syndrome occurred as early as 2 days and up to 75 
days after XOSPATA initiation and has been observed with or without concomitant 
leukocytosis. Of the 11 patients who experienced differentiation syndrome, 
9 (82%) recovered after treatment or after dose interruption of XOSPATA. If 
differentiation syndrome is suspected, initiate dexamethasone 10 mg IV every 
12 hours (or an equivalent dose of an alternative oral or IV corticosteroid) 
and hemodynamic monitoring until improvement. Taper corticosteroids after 
resolution of symptoms and administer corticosteroids for a minimum of 3 days. 
Symptoms of differentiation syndrome may recur with premature discontinuation 
of corticosteroid treatment. If severe signs and/or symptoms persist for more than 
48 hours after initiation of corticosteroids, interrupt XOSPATA until signs and 
symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES)
Of 319 patients treated with XOSPATA in the clinical trials, 1% experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including seizure and 
altered mental status. Symptoms have resolved after discontinuation of XOSPATA. 
A diagnosis of PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging (MRI). Discontinue XOSPATA in patients who develop PRES.
Prolonged QT Interval
XOSPATA has been associated with prolonged cardiac ventricular repolarization 
(QT interval). Of the 317 patients with a post-baseline QTc measurement on 
treatment with XOSPATA in the clinical trial, 1% were found to have a QTc interval 
greater than 500 msec and 7% of patients had an increase from baseline QTc 
greater than 60 msec. Perform electrocardiogram (ECG) prior to initiation of 
treatment with gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the 
next two subsequent cycles. Interrupt and reduce XOSPATA dosage in patients who 
have a QTcF >500 msec. Hypokalemia or hypomagnesemia may increase the QT 
prolongation risk. Correct hypokalemia or hypomagnesemia prior to and during 
XOSPATA administration.
Pancreatitis
Of 319 patients treated with XOSPATA in the clinical trials, 4% experienced 
pancreatitis. Evaluate patients who develop signs and symptoms of pancreatitis. 
Interrupt and reduce the dose of XOSPATA in patients who develop pancreatitis.
Embryo-Fetal Toxicity
Based on findings in animals and its mechanism of action, XOSPATA can cause 
embryo-fetal harm when administered to a pregnant woman. Advise females 
of reproductive potential to use effective contraception during treatment with 
XOSPATA and for at least 6 months after the last dose of XOSPATA. Advise males 
with female partners of reproductive potential to use effective contraception during 
treatment with XOSPATA and for at least 4 months after the last dose of XOSPATA. 
Pregnant women, patients becoming pregnant while receiving XOSPATA or male 
patients with pregnant female partners should be apprised of the potential risk to 
the fetus. 
ADVERSE REACTIONS
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice.
The safety profile of XOSPATA is based on 319 patients with relapsed or refractory 
AML treated with gilteritinib 120 mg daily in three clinical trials. The median 
duration of exposure to XOSPATA was 3.6 months (range 0.1 to 43.4 months). 
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. These 
included cardiac arrest (1%) and one case each of differentiation syndrome 
and pancreatitis. The most frequent (≥5%) nonhematological serious adverse 
reactions reported in patients were fever (13%), dyspnea (9%), renal impairment 
(8%), transaminase increased (6%) and noninfectious diarrhea (5%).
Of the 319 patients, 91 (29%) required a dose interruption due to an adverse 
reaction; the most common adverse reactions leading to dose interruption were 
aspartate aminotransferase increased (6%), alanine aminotransferase increased 
(6%) and fever (4%). Twenty patients (6%) required a dose reduction due to an 
adverse reaction. Twenty-two (7%) discontinued XOSPATA treatment permanently 
due to an adverse reaction. 
The most common (>1%) adverse reactions leading to discontinuation were 
aspartate aminotransferase increased (2%) and alanine aminotransferase 
increased (2%).
Overall, for the 319 patients, the most frequent (≥10%) all-grade nonhematological 
adverse reactions reported in patients were transaminase increased (51%), 
myalgia/arthralgia (50%), fatigue/malaise (44%), fever (41%), mucositis (41%), 
edema (40%), rash (36%), noninfectious diarrhea (35%), dyspnea (35%), nausea 
(30%), cough (28%), constipation (28%), eye disorders (25%), headache (24%), 
dizziness (22%), hypotension (22%), vomiting (21%), renal impairment (21%), 
abdominal pain (18%), neuropathy (18%), insomnia (15%) and dysgeusia (11%). 
The most frequent (≥5%) grade ≥3 nonhematological adverse reactions reported 
in patients were transaminase increased (21%), dyspnea (12%), hypotension 
(7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/malaise (6%). 
Shifts to grades 3-4 nonhematologic laboratory abnormalities included phosphate 
decreased (14%), alanine aminotransferase increased (13%), sodium decreased 
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Finn Speaks Up for Immunotherapy Indications in HCC
by CAROLINE SEYMOUR

PEMBROLIZUMAB (KEYTRUDA) AND 
nivolumab (Opdivo) represent valuable 
second-line treatment options for patients 
with hepatocellular carcinoma (HCC), 
despite not having met the end points of 
the confirmatory KEYNOTE-240 
(NCT02702401) and CheckMate 459 
(NCT02576509) trials, respectively, 
according to Richard S. Finn, MD.

Monotherapy indications for the 
drugs are among 6 accelerated 
approvals for PD-1/PD-L1 path-
way immunotherapies that will 
be subject to review during a 
special 3-day public hearing on April 27-29 
by the FDA’s Oncologic Drugs Advisory 
Committee (TABLE1-20).

“It’s been really valuable to have [these] 
options for patients, and from personal expe-
rience our patients are certainly alive today 
because they’ve had access to those drugs,” 
said Finn, who was a key investigator for 
both agents. “Pembrolizumab and nivolumab 
have accelerated approvals in the second-
line setting as does ipilimumab [Yervoy]/
nivolumab, and I think those will remain 
options for patients who have not received 
immunotherapy in the frontline setting. 
However, there will be an asterisk in the 
guidelines, so to speak, that they have not 
met their end points in phase 3 trials.”

In an interview with OncologyLive®, Finn 
discussed the data that support the utility of 
nivolumab and pembrolizumab in HCC. Finn 
is a professor of medicine in the Division of 
Hematology/Oncology at the Geffen School 
of Medicine and director of the Signal 
Transduction and Therapeutics Program 
at the Jonsson Comprehensive Cancer 
Center at UCLA.

Q
What has been the clinical impact 
of having these options available?

Nivolumab and pembrolizumab are FDA 
approved under an accelerated approval 
mechanism for second-line liver cancer. 
Generally, when [these drugs were studied], 
the frontline regimen was sorafenib 
[Nexavar]. Both drugs had a very significant 

response rate of around 15% to 20%, and 
importantly, [these responses] were durable. 

I say significant because typically with 
TKIs [tyrosine kinase inhibitors], we have 
not seen durable, double-digit response rates. 

[Nivolumab and pembrolizumab] 
have a very favorable safety profile. 
Initially, there was concern about a 
high risk of autoimmune hepatitis 
or decompensated liver disease and 
how these drugs would interact with 
patients who have hepatitis B or C. 
However, those safety concerns 
never really materialized, at least 

no higher than our concerns in non–liver 
cancer populations.

Although we have high-level evidence 
and phase 3 data for regorafenib [Stivarga], 
cabozantinib [Cabometyx], and ramu-
cirumab [Cyramza], the option to give 
patients immunotherapy in the second-line 
setting has been very important because, 
more and more, we’re seeing patients who 
are receiving not only second-line treat-
ments, but third-line treatments in liver 
cancer, even though only cabozantinib has 
been formally studied in that population. It’s 
important to have these options for patients, 
and some patients do really well. We just 
don’t have a biomarker or a way to select the 
patients who do well.

As immunotherapy moves to the frontline 
[setting] with atezolizumab [Tecentriq] and 
bevacizumab [Avastin], we still think there 
will be a population of patients who will 
not receive immunotherapy in the frontline 
setting because of the combination, and for 
them, they may receive single-agent TKIs in 
the frontline setting—[in which case], having 
immunotherapy agents available [in the 
second-line setting] is a nice option.

Q
You were the lead author on  
the KEYNOTE-240 study that was 

intended as the confirmatory study for 
pembrolizumab monotherapy after 
sorafenib. The study did not reach 
statistical significance for overall 
survival (OS) and progression-free 

survival (PFS). Could you elaborate?  
In retrospect, was the prespecified 
statistical threshold for OS and PFS 
significance a meaningful end point? 
The confirmatory study for full approval for 
pembrolizumab was a phase 3, double-blind, 
placebo-controlled study of pembrolizumab 
vs placebo for patients who progressed on 
or were intolerant to frontline sorafenib. 
The study really did confirm the activity of 
pembrolizumab. We saw a response rate of 
18%, which was very durable.

However, the coprimary end points of 
the study were overall survival and PFS. 
Although we saw a numerical improvement 
in OS from about 10 months to just over  
13 months—I think the delta was 3.3 months 
between the 2 arms—and a hazard ratio 
of, I believe, 0.78, the prespecified statis-
tical plan included not only 2 coprimary 
end points, but several interim analyses. 
At the end of the day, the P threshold was 
not low enough; it had just missed that 
threshold to be considered statistically 
significant. However, clinical studies are 
not always black and white. Certainly 
[not] to clinicians.

This study clearly showed that pembroli-
zumab helps a subset of patients and is 
well tolerated, confirming the safety data. 
The “near miss,” so to speak, statistically, 
suggests that had the study been designed 
differently from a statistical standpoint, 
either [if it had been] larger or not included 
as many interim analyses or coprimary end 
points, that very likely we could have hit that 
statistical end point.

The other thing is, which we can’t control, 
about 20% of patients in the placebo arm got 
immunotherapy at progression. We published 
several analyses taking into consider-
ation treatment beyond progression, and all 
these gave hazard ratios closer to our initial 
assumption. [This was] disappointing, no 
doubt, because technically [KEYNOTE-240] 
is a negative study. We can’t say other-
wise. However, clinically, [the data] support 
the activity of pembrolizumab in second-
line liver cancer.

Richard S. Finn, MD
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Q
Would you echo a similar 
sentiment for the CheckMate 459 

trial, which tested nivolumab vs 
sorafenib as frontline therapy but did 
not reach statistical significance for an 
OS benefit?
We were very involved in that study as well. I 
would say [the results] confirmed the activity 
of [nivolumab] in liver cancer. The challenge 

with CheckMate 459 is that the accelerated 
approval was given in the second-line setting, 
but it wasn’t studied in a [confirmatory] 
phase 3 study in the second-line setting.

Similarly, [nivolumab] was well toler-
ated and had a similar response rate [as 
in] the phase 1b study, CheckMate-040 
[NCT01658878]. Those responses were very 
durable, and [it] is an important option for 

patients. The difference is that [CheckMate 
459 was done in the] frontline [setting], 
and now we do have immunotherapy in the 
frontline setting with atezolizumab and 
bevacizumab, but [nivolumab] may be an 
option for patients who are not candidates 
for that. The National Comprehensive Cancer 
Network does keep nivolumab as an option 
for patients who can’t get a VEGFR-targeted 

TABLE.  ICI  Accelerated Approval  Indicat ions Under FDA Review 1-20

Approved indication
(accelerated approval date) Pivotal trial with supporting data Subsequent trial with nonconfirmatory data 

Atezolizumab

TNBC
In combination with nab-paclitaxel for patients with unresectable 
locally advanced or metastatic TNBC whose tumors express  
PD-L1 (≥ 1% of tumor-infiltrating ICs)2

Approved: March 8, 2019

IMpassion130 (NCT02425891)2

Median PFS: 7.4 months atezolizumab arm + nab- 
paclitaxel vs 4.8 months placebo + nab-paclitaxel  
(HR, 0.60; 95% CI, 0.48-0.77; P < .0001) 
ORR: 53% atezolizumab arm vs 33% placebo arm

IMpassion131 
(NCT03125902)3,4

Median PFS PD-L1+ cohorts: 6.0 months atezolizumab +  
paclitaxel vs 5.7 months placebo + paclitaxel  
(HR, 0.82; 95% CI, 0.60-1.12; P = .20)

mUC
As monotherapy for patients with locally advanced or mUC  
who are not eligible for cisplatin-containing chemotherapy5

Approved: April 18, 2017
Revised: June 19, 2018, to restrict monotherapy to patients 
not eligible for cisplatin-containing therapy with PD-L1 ≥ 5% on 
tumor-infiltrating ICs or those not eligible for platinum-containing 
therapy regardless of PD-L1 status7

IMvigor210 (NCT02108652; cohort 1)6

ORR (single arm): 
23.5% ITT population 
28.1% in PD-L1 ≥ 5%; 21.8% in PD-L1 < 5%

IMvigor211 
(NCT02302807)8,9 

Median OS in PD-L1–overexpressing cohort (≥ 5% of tumor- 
infiltrating ICs): 11.1 months for atezolizumab vs 10.6 months 
for chemotherapy (HR, 0.87, 95% CI, 0.63-1.21;  P = .41)

Pembrolizumab

HCC
As monotherapy for patients with HCC previously  
treated with sorafenib10

Approved: November 9, 2018

KEYNOTE-224 (NCT02702414)10

Overall response rate: 17% 
DOR: 3.1 to 16.7 months

KEYNOTE-240 
(NCT02702401)11,12

Median OS (final): 13.9 months pembrolizumab + BSC vs  
10.6 months placebo + BSC (HR, 0.781; 95% CI, 0.611-0.998;  
P = .0238)

Median PFS (final): 3.0 months pembrolizumab arm vs  
2.8 months placebo arm (HR, 0.718; 95% CI, 0.570-0.904;  
P = .0022)

mUC
For patients with locally advanced/mUC who are not eligible  
for cisplatin-containing chemotherapy13

Approved: May 18, 2017
Revised: June 19, 2018, to restrict monotherapy to patients  
not eligible for cisplatin-continuing therapy with PD-L1 CPS ≥ 10 or 
in patients not eligible for platinum-containing therapy regardless 
of PD-L1 status7

KEYNOTE-052 (NCT02335424)13

ORR (single arm): 28.6%
Median DOR: not reached (range, 1.4+ to  
17.8+ months)

KEYNOTE-361
(NCT02853305)14,15

Median PFS: 8.3 months pembrolizumab + chemotherapy vs  
7.1 months chemotherapy (HR, 0.78; 95% CI, 0.65-0.93; 
P = .0033)

Median OS: 17.0 months pembrolizumab + chemotherapy vs 
14.3 months chemotherapy (HR, 0.86; 95% CI, 0.72-1.02;  
P = .0407)

Gastric/GEJ
For patients with recurrent locally advanced or metastatic gastric 
or GEJ adenocarcinoma that expresses PD-L1 (CPS ≥ 1) and has 
progressed after ≥ 2 prior lines of therapy16

Approved: September 22, 2017

KEYNOTE-059 (NCT02335411)16

ORR (single arm): 13.3%
DOR: 2.8+ to 19.4+ months

KEYNOTE-062 
(NCT02494583)17

Pembrolizumab vs chemotherapy CPS ≥ 1:
Median OS: 10.6 vs 11.1 months (HR, 0.91; 99.2% CI, 0.69-1.18)
Median PFS: 2.0 vs 6.4 months (HR, 1.66; 95% CI, 1.37-2.01)

Nivolumab

HCC
For patients with HCC who previously received sorafenib18

Approved: September 22, 2017

CheckMate 040 (NCT01658878)18 
 
Overall response rate (single arm): 14.3%
DOR: 3.2 to 38.2+ months

CheckMate 459
(NCT02576509)19,20

Median OS: 16.4 months nivolumab vs 14.7 months sorafenib 
as first-line treatment (HR, 0.85; 95% CI, 0.72-1.02; P = .0752)

BSC, best supportive care; CPS, combined positive score; DOR, duration of response; GEJ, gastroesophageal junction; HCC, hepatocellular carcinoma; ICs, immune cells; ICIs, immune checkpoint inhibitors; ITT, intention to 
treat; mUC, metastatic urothelial carcinoma; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; TNBC, triple-negative breast cancer.
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agent—either bevacizumab, lenvatinib 
[Lenvima], or sorafenib in the frontline 
setting. However, [CheckMate 459] similarly 
confirmed the activity of nivolumab.

Q
Are combinations the future  
for first- and second-line HCC?

Now that we have a combination therapy 
approved in the frontline setting, building on 
that will require more combinations, and that 
means maybe triplets to improve outcomes. 
We’re also waiting for several of the doublets 
from phase 3 studies to read out with 
immunotherapy doublets and TKI/immuno-
therapy doublets.

The second-line setting is a little confus-
ing right now because what do you do after 

a patient progresses on immunotherapy? 
We don’t have high-level evidence right now 
for the TKIs after immunotherapy, but all 
of us would use them because they have 
been proven as active agents in liver cancer. 
Really, we need to figure out what’s the best 
thing to do when a patient progresses on 
immunotherapy in the frontline setting.

Q
Do you think the results of the 
upcoming FDA hearing will affect 

current guidelines?
The thing that has changed in the past few 
years is we have seen the phase 3 readouts 
from single-agent immunotherapy studies. 
Specifically, pembrolizumab missed its end 
point in the second-line setting vs placebo, 

and nivolumab missed its end point in the 
frontline setting vs sorafenib.

When we think about guidelines, those 
have to be evidence based. When I say 
evidence based, I mean high level 
evidence—hopefully, positive phase 3 
studies. Some guidelines might remove 
[pembrolizumab and nivolumab] 
completely. Currently, in European guide-
lines, [pembrolizumab and nivolumab] 
don’t have high-level recommendations 
because they’re not approved there, but in 
the United States, hopefully [these agents] 
will remain options for patients. ■

For a full list of references,  
see the article at bit.ly/39SvOlc. 

Durvalumab Use in Stage III NSCLC Differs  
Between Real-World and PACIFIC Study Populations

by GINA MAURO

DATA FROM A REAL-WORLD analysis 
showed that patients with stage III non–
small cell lung cancer (NSCLC) who received 
sequential chemoradiation (CRT) had a 
greater delay from the end of CRT to the 
start of durvalumab (Imfinzi) treatment 
compared with those enrolled on the phase 
3 PACIFIC-R study (NCT03798535), 
according to Fiona McDonald, MD, 
MRCB, MBBS, MA, FRCR.1

Preliminary findings showed that 
the median time from completing 
radiation (RT) to starting durvalumab 
therapy was 52 days; 35% of patients 
began durvalumab within 42 days. 
The shortest amount of time to 
durvalumab occurred in France  
(39 days), whereas the longest time 
was in Israel (89 days). The results were 
presented during the 2021 European Lung 
Cancer Congress.

“The exploratory analysis of the PACIFIC 
trial highlighted that those who started 
treatment with durvalumab within 14 
days of radiotherapy had improved effi-
cacy compared with those who started after 
14 days following completion of radiother-
apy,” said McDonald, a consultant clinical 

oncologist at The Royal Marsden NHS 
Foundation Trust in England, in a presenta-
tion during the meeting.

Additional findings showed that 76.8% 
of patients received concurrent CRT, 14.6% 
received sequential CRT, and 8.6% of 
patients received a regimen listed as “other.”

The most commonly reported 
adverse event (AE) of special inter-
est in the first 3 months that patients 
were on durvalumab was pneumo-
nitis (10.6%), which led to treatment 
discontinuation in 4.8% of patients 
who experienced it. Endocrinopathy 
was also observed (6.8%).

In February 2018, the FDA approved 
durvalumab as a treatment for patients 
with unresectable stage III NSCLC 

whose disease has not progressed following 
concurrent platinum-based chemotherapy and 
radiation therapy.2

The decision was based on interim results 
of the phase 3 PACIFIC trial (NCT02125461), 
in which the addition of durvalumab led to a 
median progression-free survival (PFS) of 16.8 
vs 5.6 months with placebo (HR, 0.52; 95% CI, 
0.42-0.65; P < .0001) in this patient popula-
tion.3 The 12-month PFS rates were 55.9% and 

35.3% with durvalumab (n = 473) and placebo 
(n = 236), respectively, and the 18-month PFS 
rates were 44.2% and 27.0%, respectively.

In 4-year findings of the PACIFIC 
trial, the median overall survival (OS) 
was 47.5 months with durvalumab vs 
29.1 months with placebo (HR, 0.71; 95% CI, 
0.57-0.88).4 Additionally, the 4-year OS rates 
were 49.6% and 36.3% with durvalumab and 
placebo, respectively. The PFS rates were 
35.3% and 19.5%, respectively.

In a post hoc analysis of PACIFIC, research-
ers looked at the impact of PFS on time from 
RT to randomization of treatment (< 14 days 
or ≥ 14 days). In the less-than-14-day cohort, 
the median PFS was not reached with 
durvalumab compared with 4.8 months with 
placebo (HR, 0.39; 95% CI, 0.26-0.58). For 
those who were treated longer than 14 days 
after RT, the median PFS was 14.0 months 
and 5.6 months for durvalumab and placebo, 
respectively (HR, 0.63; 95% CI, 0.49-0.80).5

REAL-WORLD ANALYSIS SHINES 
LIGHT ON DETAILS OF OUTCOMES
Despite the advances with this clini-
cal trial, McDonald noted that insights on 

Fiona McDonald, 
MD, MRCB, MBBS, 

MA, FRCR
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treatment and clinical outcomes for patients 
receiving immunotherapy in a real-world 
setting are needed.

In the international, observational 
PACIFIC-R study, investigators sought to 
explore the efficacy of durvalumab in a real-
life study and enrolled patients who had 
received the PD-L1 inhibitor in an expanded 
access program initiated by AstraZeneca, 
the developer of durvalumab. The data 
presented at the 2021 European Lung Cancer 
Congress comprised baseline characteristics 
of the full cohort of patients enrolled on the 
trial and preliminary safety results.

Patients were eligible for enrollment, 
which occurred between September 2017 
and September 2018, if they had unresect-
able, stage III NSCLC, regardless of PD-L1 
expression, and had no evidence of progres-
sion following definitive concurrent or 
sequential CRT.

“Following [European Medicines Agency] 
approval, the restriction in the last few 
months was to those who had a PD-L1 
expression of at least 1%,” McDonald noted, 
adding that in France all patients had to 
have concurrent CRT.

Durvalumab was administered at  
10 mg/kg intravenously every 2 weeks 
within 12 weeks of CRT, except in France 
where the PD-L1 inhibitor had to be given 
within 6 weeks of treatment. Data were 
extracted from all patients’ medical records 
for retrospective data collection at vary-
ing time points.

The primary end points were investiga-
tor-assessed PFS and OS; secondary end 
points included demographics, disease 
characteristics, prior therapy, PFS/OS in 
subgroups, and AEs of special interest.

A total of 1193 participants were enrolled 
across 254 sites in 10 participating countries, 
1155 of whom were eligible and included in 
the full analysis set (FAS). Participants were 
from France (n = 342), Australia (n = 165), the 
Netherlands (n = 155), Belgium (n = 118), Italy 
(n = 116), Israel (n = 92), Germany (n = 62), 
United Kingdom (n = 54), Norway (n = 36), 
and Switzerland (n = 5).

At baseline, notable comorbidities were 
hypertension (30.7%), chronic obstructive 
pulmonary disease (25.2%), diabetes (12.8%), 
and cardiovascular disease (12.6%).

In the total FAS population, the median 
age was 65.0 years (range, 26-88), most 
participants (64.9%) were male, and 65.0% of 
patients were former smokers. The majority 
(94.7%) of participants received a diagnosis 
of stage III NSCLC as their initial diagnosis, 
and more than half (57.5%) had adenocarci-
noma histology. Participants had an ECOG 
performance status of 0 (50.7%), 1 (47.7%),  
2 (1.5%), or 3 (0.1%).

McDonald noted that there were no signif-
icant differences in baseline characteristics 
between the concurrent and sequential 
CRT cohorts, except for those who were 70 
years or older (28.4% on concurrent CRT vs 
37.3% on sequential CRT) and longest dimen-
sion of primary tumor (15.8 mm vs 25.2 
mm, respectively).

Additionally, 68.6% of participants were 
tested for PD-L1 expression. Most patients 
(72.5%) had PD-L1 expression of at least 1%, 
compared with 17.4% who had PD-L1 expres-
sion less than 1%; 10.1% of patients’ PD-L1 
expression levels were not reported. No 
significant differences in baseline char-
acteristics by PD-L1 expression level were 
noted, McDonald said.

The overall median total RT dose was 65 Gy; 
85.0% of patients received a total median dose 
of 60 Gy to 66 Gy and 9.8% of patients received 
less than 60 Gy. The overall median RT dura-
tion was 6.4 weeks; this was found to be 
shortest in the Netherlands (5.1 weeks) and 
longest in France and Germany (7.0 weeks).

Platinum-based chemotherapy regimens 
also varied by country. Vinorelbine was 
preferred in France (43.6%), Germany (41.9%), 
and the United Kingdom (42.6%), whereas 
paclitaxel was used more in Australia 
(49.1%) and Israel (54.3%). Etoposide was the 

most-used option in Norway (80.6%), Belgium 
(41.5%), and the Netherlands (29.7%).

The median duration of chemotherapy was 
7.1 weeks overall; it was shortest in Norway 
at 3.4 weeks and longest in France at 10.1 
weeks. McDonald explained that the propor-
tions between concurrent and sequential 
CRT were similar in Italy, and all patients in 
Norway had received concurrent CRT.

Other AEs of special interest included 
rash/dermatitis (4.8%) and diarrhea/colitis/
intestinal perforation (2.9%), which were also 
common but were unlikely to lead to treat-
ment interruption or discontinuation.

Future analyses of this real-world study 
will focus on PFS and OS outcomes, as 
well as duration of durvalumab treatment, 
McDonald concluded. ■
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Pandemic Intensifies the Struggle  
With Burnout in Cancer Field 
by ERIN M. BURNS, PhD

CONCERN HAS BEEN BUILDING for years 
about the tremendous pressures that oncol-
ogy specialists face, including long hours, 
caring for seriously ill patients, performance 
standards, reimbursement challenges, and 
staffing issues. Now, the coronavirus 
disease 2019 (COVID-19) pandemic 
has added another burden, with 
growing evidence of its negative 
effects on the well-being of many 
cancer care providers.1 

Recent survey findings suggest 
the pandemic has had a significant 
impact on the global oncology work-
force. Practicing oncologists and 
hematologists are showing signs of emotional 
exhaustion. For example, approximately 
half of the oncologists recently surveyed by 
Cardinal Health have experienced more burn-
out at work since the pandemic began. In a 
survey Cardinal Health conducted with a 
similar group of oncologists in 2018, less than 
a quarter said they frequently experienced 
stress at work or symptoms of burnout.2

The most recent Cardinal Health survey 
found the increased feelings of burnout were 
not related to a heavier workload. Instead, 
loss of face-to-face patient interactions was 
cited as the top factor contributing to physi-
cian burnout during the pandemic, although 
reduced patient volumes and practice finan-
cial loss were also commonly cited (FIGURE).

Organizations have a responsibility to 
support the well-being of their workforce, and a 
supportive environment can be developed and 
enhanced through community collaboration.2

“Organizational programmatic initiatives 
are vital for empowerment of oncol-
ogists to grapple with the morally 
distressing situations encountered 
during and well after COVID-19 to 
bolster moral resilience, and profes-
sional satisfaction of workforce for 
the long term,” Fay J. Hlubocky, PhD, 
MA, of the University of Chicago 
Medicine, and colleagues wrote in an 
editorial in JCO Oncology Practice.1

BURNOUT IS NOT JUST  
A PROBLEM IN THE UNITED STATES
As studies show, physician burnout is a 
global issue. Recently, the European 
Society for Medical Oncology 
Resilience Task Force released 
the results of 2 surveys conducted 
last year to determine the impact 
of the pandemic on burnout, job 
performance, and well-being in the 
global oncology workforce.3 

The first survey was conducted 
from April 16, 2020, to May 3, 2020, 
and involved 1520 oncology special-
ists from 101 countries. Among respondents, 
38% stated that they had experienced feelings 

of burnout and 78% had felt increased 
concern for their personal safety since the 
onset of the pandemic.

The follow-up survey, which was done from 
July 16, 2020, to August 6, 2020, found that 
the proportion of respondents reporting feel-
ings of burnout had increased to 49%, and the 
proportion at risk of distress had increased 
from 25% to 33% between the 2 surveys.3

“COVID-19 has changed our world. The 
entire oncology community has been facing 
rapid changes to help ensure the safety of our 
[patients with] cancer whilst maintaining 
care,” lead author Susana Banerjee, MBBS, 
PhD, MA, FRCP, a consultant medical oncol-
ogist and research lead for the Gynaecology 
Unit at The Royal Marsden in London, 
England, said during a press conference in 
advance of the European Society for Medical 

Oncology Virtual Congress 2020.4

“These changes include patient 
management plans, the way we 
deliver care, and our daily work-
ing practice, taken together with our 
personal situations outside of work,” 
she said. “The impact of COVID-19 on 
well-being has the potential for seri-
ous negative consequences on work, 
home life, and patient care.”

In another recent survey of prac-
ticing oncologists at Cancer Care Ontario in 
Canada, 72% of respondents reported high 

Susana Banerjee, 
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levels of burnout. Investigators found factors 
that led to this development include a poor 
culture of wellness at work, inefficiencies of 
the practice, and personal resilience.5 

Additionally, findings from several stud-
ies were presented at the 2020 American 
Society of Clinical Oncology Virtual Scientific 
Program (ASCO 2020). In a study from Spain, 
investigators sought to gauge the impact of 
professional burnout among residents and 
oncologists in the first 5 years of their careers. 
Of the 243 respondents, more medical oncol-
ogy residents (28.24%) showed a burnout 
profile than young oncologists (19.79%).6 

The highest burnout profile (35.71%) was 
observed in second-year residents. There was 
a significant correlation between not having a 
good work/life balance and adequate vacation 
time and the burnout score. 

“Young oncologists are a special risk popula-
tion due to high workload, academic pressure, 
and specific factors related to cancer care,” 
Elena Elez, MD, PhD, of the Gastrointestinal 
Tumor Unit, at the IOB Institute of Oncology 
at Vall d’Hebron University Hospital in 
Barcelona, Spain, said in an interview with 
OncologyLive®. “Medical oncologists deal with 
complex situations, given the particulars of 
the discipline with a high emotional impact on 
patients and families.”

In another study, the Russian Society of 
Clinical Oncology conducted a survey of 389 
doctors aged 26 to 73 years (67% women), 
including chemotherapists (47.5%) and 
surgeons (28%), who work in cancer institu-
tions in different regions.7 Overall, 72% of 
participants had signs of emotional burnout. 

“The questionnaires did not show 
any fundamental differences in 
the development of symptoms of 
emotional burnout syndrome in 
male and female oncologists,” said 
Tatiana Semiglazova, MD, PhD, ScD, 
of the Department of Innovative 
Methods of Therapeutic Oncology 
and Rehabilitation of the National 
Medical Research Centre of the 
Ministry of Health of the Russian 
Federation in St Petersburg. “At the same 
time, people over 65 years old with exten-
sive work experience are least susceptible 
to emotional burnout syndrome. Perhaps 
this indicates professional adaptation,” she 
concluded in an interview. 

BURNOUT AFFECTS ONCOLOGY 
PHYSICIAN ASSISTANTS
Although much of the focus on work-
place stress has been on specialists, 
concerns also have been voiced about 
other cancer care providers. In a study 
presented at ASCO 2020, investiga-
tors conducted a survey to determine 
whether physician assistants (PAs) in 
oncology have experienced changes in 
the rates of burnout.8 

Findings showed a significant 
increase in the rate of burnout for PAs 

in oncology, from 34.8% in 2015 to 
48.7% in 2019.8 “This increase in the 
rate of burnout was not only statis-
tically significant but profoundly 
concerning given the negative 
outcomes for providers, patients, 
and the health care system asso-
ciated with burnout,” explained 
lead author Eric D. Tetzlaff, MHS, 
PA-C, DFAAPA, advanced practice 
clinician and physician assis-

tant in the Department of Hematology/
Oncology at Fox Chase Cancer Center in 
Philadelphia, Pennsylvania.

“All occupations and work settings are at 
risk for workers to suffer from burnout and 
the essential elements of burnout remain the 

same regardless of the work setting or occu-
pation,” he said in an interview.

According to Tetzlaff, additional 
research is needed to better under-
stand the factors associated with 
fairness and workload. “As an 
example, workload is not simply 
defined as the number of patients 
seen, as we did not find a difference 
in burnout based on the number of 
patients seen per week, but there 
was a difference in burnout based 
on the number of hours worked per 

week,” he explained.

STRATEGIES FOR  
PREVENTING BURNOUT
Because burnout is such a prevalent phenome-
non, methods for prevention and management 
are needed to maintain the well-being of 
the global clinician population, experts say. 
Unfortunately, current methods for addressing 
burnout haven’t been very effective. 

One meta-analysis involving more than 1500 
physicians found that physician-directed inter-
ventions often were associated with “small 
benefits.” Organization-directed interventions 
that combined structural changes, fostered 
communication, and cultivated a sense of team-
work tended to be the most effective.9

F IGURE .  F a c t o r s  C o n t r i b u t i n g  t o  D o c t o r s ’  F e e l i n g s  o f  B u r n o u t 2

45%

42%

38%

30%

28%

24%

12%

4%

Which of the following factors have contributed to your feelings of burnout during the pandemic?

N = 110

Loss of face-to-face patient interaction

Practice financial loss

Reduced patient volume

Access to necessary supplies  
and/or medicine 

Personal financial loss

Layoffs of other staff members

Increased patient volume

Other

Half of participating oncologists report more burnout at work since the pandemic began, with loss of face-to-face patient 
interaction cited as the leading cause, according to a survey by Cardinal Health.
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“The most effective strategies also allow providers to engage in the 
meaningful and satisfying work that initially led them to pursue a 
career in medicine,” Tetzlaff noted. “If we can increase the provider 
engagement with patients by decreasing the administrative burdens 
and increasing the practice efficiencies, I believe that not only will 
we see a decrease in provider burnout but also improved patient care, 
patient satisfaction, and patient outcomes.”

Organizations should measure burnout in a way to identify 
the system-level issues that are driving burnout and attempt to 
correct them, wrote Hlubocky, in the editorial in JCO Oncology 
Practice (TABLE1). 

“Too often, interventions focus on the individual alone (eg, mindful-
ness, resiliency). which have the unintended consequence of blaming 
the individual or putting the responsibility for managing burnout on 
the individual,” Tetzlaff said. “There needs to be a far greater emphasis 
on system-level concerns that are supplemented by efforts that focus 
on the individual.”

Tetzlaff emphasized the importance of seeking help when experi-
encing symptoms of burnout. “We need to continue to have open and 
honest dialogues about burnout and work to decrease the negative stig-
mas associated with burnout,” he said. “Burnout in no way should be 
considered a reflection on the individual as a personal weakness.”

Recognizing the impact of burnout, ASCO in February 2021 released 
a 5-year plan designed to enhance the well-being of oncology care 
providers.10 The goal is broaden the resources available and promote 
research of provider needs. Among the goals, ASCO will promote 
education and policy solutions centered on well-being and begin to 
incorporate well-being initiatives within its volunteer and professional 
development programs. The organization also plans to publish and 
disseminate information specific to well-being and burnout, as well as 
highlight areas of research. ■

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

TABLE .  O n c o l o g y  L e a d e r  To o l k i t 1

Organizational
Assessment of ethical climate and moral distress to improve resilience

Instill trust and clear communication

Communicate efforts to prevent COVID-19 patient and clinical infection

Detailed management plans for patients with cancer during COVID-19 with 
continuity of care plans

Dedication to learning from the pandemic

Respect for physician values

Peer support programs

Individual
Oncologist needs assessment

Assessment of moral distress and contributors

Peer support

Mindfulness-based stress reduction and communication

Advocacy for organizational cohesion and communication

COVID-19, coronavirus disease 2019.

What Patients Want  
Post Pandemic

by KEITH A. REYNOLDS

ALTHOUGH THE WORLD IS READY 
to return to some semblance of life 
prior to coronavirus disease 2019 
(COVID-19), patients want many health 
care options implemented in response to the pandemic to continue.

According to a recent InstaMed news release, the Trends in 
Healthcare Payments 11th Annual Report found that 78% of patients 
would like many of the contactless options implemented during the 
pandemic to remain in place in the future, such as telehealth and 
digital payments.

In addition, the pandemic kickstarted many health care payment 
options that were just gaining traction, and patients want them to 
continue, with a further 82% of respondents saying they want to 
make all of their health care payments in 1 place. More than half of 
patients surveyed said they would consider switching physicians for 
a better health care payment experience.

The report also found that more than half of physicians changed 
their contactless payment strategy due to COVID-19; 2 in 5 said 
their primary revenue cycle concern of 2020 was pandemic related. 
Additionally, 84% of physicians prefer electronic funds transfer from 
payers, yet 62% of payers still pay providers with paper and fee-
based options.

On the insurer side of the equation, payers saw revenue growth 
and renewed potential for the individual market during the pandem-
ic but will need to continue to work on payment experiences and 
innovation to sustain it.

“Our annual report is designed to serve as a conversation-starter 
regarding the current state of the US health care payments industry,” 
Bill Marvin, CEO of InstaMed and head of Healthcare Payments and 
managing director of J.P. Morgan, said in the release. “This dialogue 
among industry stakeholders is now more critical than ever, as the 
COVID-19 pandemic magnified the challenges already felt by con-
sumers due to rising health care costs and payment responsibility. 
The 11th annual report shows that, while contactless experiences 
and utilization are growing across consumers, providers and payers, 
there continues to be alarming disconnect among these key stake-
holders. Prioritizing consumer demand for the digitization of health 
care payments and processes is essential as health care organiza-
tions look to rebuild from the financial impacts of the pandemic.” ■

REFERENCE

InstaMed’s 11th annual report finds consumers want contactless healthcare experiences 

beyond the pandemic. InstaMed. News release. March 23, 2021. Accessed March 29, 2021. 

http://bwnews.pr/3cxLiN9

For more Medical Economics® news, visit 
bit.ly/3s877Yt



UKO200007_Day_1_HCP_Ad_ONCLIVE_FSU_v2.indd
2-10-2021 4:31 PM John Vollaro / John Vollaro

2

Client Code
Client

Live
Trim
Bleed

# Colors

UKO200007
UKONIQ

9.5" x 11.5"
10" x 12"
10.5" x 12.5"

4

Job info

Fonts
Avenir (Book, Book Oblique, Medium, Black), Oswald (Bold, Regular, SemiBold), Myriad Pro (Bold)

Images
New_U.ai (75.09%), TGT_Logo_B&W.ai (3.67%), UKONIQ_NA_Logo_Dose_4C.ai (80.13%)

Contact Info
Amy Wuestefeld - (908) 433-4108

Creative Unit
None

Fonts & Images Inks

Saved at Nonefrom John’s MacBook Pro by Printed At

Inks
 Cyan,  Magenta,  Yellow,  Black

© 2021 TG Therapeutics, Inc. All rights reserved. 
UKONIQ is a registered trademark of TG Therapeutics, Inc.
02/2021 US-UMB-2000041VISIT UKONIQ.COM TO LEARN MORE.

THE FIRST AND ONLY TARGETED KINASE INHIBITOR OF PI3K-DELTA AND CK1-EPSILON

Infections: Serious, including fatal, infections occurred in patients 
treated with UKONIQ. Grade 3 or higher infections occurred in 10% of 
335 patients, with fatal infections occurring in <1%. The most frequent 
Grade ≥3 infections included pneumonia, sepsis, and urinary tract 
infection. Provide prophylaxis for Pneumocystis jirovecii pneumonia (PJP) 
and consider prophylactic antivirals during treatment with UKONIQ to 
prevent CMV infection, including CMV reactivation. Monitor for any new 
or worsening signs and symptoms of infection, including suspected PJP or 
CMV, during treatment with UKONIQ. For Grade 3 or 4 infection, withhold 
UKONIQ until infection has resolved. Resume UKONIQ at the same or a 
reduced dose. Withhold UKONIQ in patients with suspected PJP of any 
grade and permanently discontinue in patients with con rmed PJP. For 
clinical CMV infection or viremia, withhold UKONIQ until infection or 
viremia resolves. If UKONIQ is resumed, administer the same or reduced 
dose and monitor patients for CMV reactivation by PCR or antigen test at 
least monthly.

Neutropenia: Serious neutropenia occurred in patients treated with 
UKONIQ. Grade 3 neutropenia developed in 9% of 335 patients and 
Grade 4 neutropenia developed in 9%. Monitor neutrophil counts at 
least every 2 weeks for the  rst 2 months of UKONIQ and at least weekly 
in patients with neutrophil count <1 x 109/L (Grade 3-4) neutropenia 
during treatment with UKONIQ. Consider supportive care as appropriate. 
Withhold, reduce dose, or discontinue UKONIQ depending on the severity 
and persistence of neutropenia.

Diarrhea or Non-Infectious Colitis: Serious diarrhea or non-infectious colitis 
occurred in patients treated with UKONIQ. Any grade diarrhea or colitis 
occurred in 53% of 335 patients and Grade 3 occurred in 9%. For patients 
with severe diarrhea (Grade 3, i.e., >6 stools per day over baseline) or 
abdominal pain, stool with mucus or blood, change in bowel habits, or 
peritoneal signs, withhold UKONIQ until resolved and provide supportive 
care with antidiarrheals or enteric acting steroids as appropriate. Upon 
resolution, resume UKONIQ at a reduced dose. For recurrent Grade 3 
diarrhea or recurrent colitis of any grade, discontinue UKONIQ. Discontinue 
UKONIQ for life-threatening diarrhea or colitis.

Hepatotoxicity: Serious hepatotoxicity occurred in patients treated with 
UKONIQ. Grade 3 and 4 transaminase elevations (ALT and/or AST) 
occurred in 8% and <1%, respectively, in 335 patients. Monitor hepatic 
function at baseline and during treatment with UKONIQ. For ALT/AST 
greater than 5 to less than 20 times ULN, withhold UKONIQ until return 
to less than 3 times ULN, then resume at a reduced dose. For ALT/AST 
elevation greater than 20 times ULN, discontinue UKONIQ. 

Severe Cutaneous Reactions: Severe cutaneous reactions, including a fatal 
case of exfoliative dermatitis, occurred in patients treated with UKONIQ. 
Grade 3 cutaneous reactions occurred in 2% of 335 patients and included 
exfoliative dermatitis, erythema, and rash (primarily maculo-papular). 
Monitor patients for new or worsening cutaneous reactions. Review all 
concomitant medications and discontinue any potentially contributing 
medications. Withhold UKONIQ for severe (Grade 3) cutaneous reactions 
until resolution. Monitor at least weekly until resolved. Upon resolution, 
resume UKONIQ at a reduced dose. Discontinue UKONIQ if severe 
cutaneous reaction does not improve, worsens, or recurs. Discontinue 
UKONIQ for life-threatening cutaneous reactions or SJS, TEN, or DRESS 
of any grade. Provide supportive care as appropriate. 

Allergic Reactions Due to Inactive Ingredient FD&C Yellow No. 5: UKONIQ 
contains FD&C Yellow No. 5 (tartrazine), which may cause allergic-type 
reactions (including bronchial asthma) in certain susceptible persons, 
frequently in patients who also have aspirin hypersensitivity.

Embryo-fetal Toxicity: Based on  ndings in animals and its mechanism of 
action, UKONIQ can cause fetal harm when administered to a pregnant 
woman. Advise pregnant women of the potential risk to a fetus. Advise 
females and males with female partners of reproductive potential to use 
effective contraception during treatment and for at least one month after 
the last dose.

Serious adverse reactions occurred in 18% of 221 patients who received 
UKONIQ. Serious adverse reactions that occurred in ≥2% of patients 
were diarrhea-colitis (4%), pneumonia (3%), sepsis (2%), and urinary tract 
infection (2%). Permanent discontinuation of UKONIQ due to an adverse 
reaction occurred in 14% of patients. Dose reductions of UKONIQ due to 
an adverse reaction occurred in 11% of patients. Dosage interruptions of 
UKONIQ due to an adverse reaction occurred in 43% of patients. 

The most common adverse reactions (>15%), including laboratory 
abnormalities, in 221 patients who received UKONIQ were increased 
creatinine (79%), diarrhea-colitis (58%, 2%), fatigue (41%), nausea (38%), 
neutropenia (33%), ALT increase (33%), AST increase (32%), musculoskeletal 
pain (27%), anemia (27%), thrombocytopenia (26%), upper respiratory 
tract infection (21%), vomiting (21%), abdominal pain (19%), decreased 
appetite (19%), and rash (18%).

Lactation: Because of the potential for serious adverse reactions from 
umbralisib in the breastfed child, advise women not to breastfeed during 
treatment with UKONIQ and for at least one month after the last dose.

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

IMPORTANT SAFETY INFORMATION

INDICATIONS
UKONIQ is indicated for the treatment of adult patients with: 

These indications are approved under accelerated approval based on 
overall response rate. Continued approval for these indications may 
be contingent upon veri cation and description of clinical bene t in a 
con rmatory trial.

Relapsed or refractory marginal zone lymphoma (MZL) who 
have received at least 1 prior anti-CD20-based regimen MZL

FL Relapsed or refractory follicular lymphoma (FL) who have 
received at least 3 prior lines of systemic therapy
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UKONIQ™ (umbralisib) tablets, for oral use
This is a brief summary. Before prescribing, please 
refer to the full Prescribing Information. 
1.1. Marginal Zone Lymphoma  
UKONIQ is indicated for the treatment of adult patients with relapsed 
or refractory marginal zone lymphoma (MZL) who have received at 
least one prior anti-CD20-based regimen.
This indication is approved under accelerated approval based on 
overall response rate [see Clinical Studies (14.1)]. Continued approval 

1.2. Follicular Lymphoma  
UKONIQ is indicated for the treatment of adult patients with relapsed 
or refractory follicular lymphoma (FL) who have received at least three 
prior lines of systemic therapy. 
This indication is approved under accelerated approval based on 
overall response rate [see Clinical Studies (14.2)]. Continued approval 

4. CONTRAINDICATIONS 
None.
5. WARNINGS AND PRECAUTIONS 
5.1. Infections 
Serious, including fatal, infections occurred in patients treated 
with UKONIQ. Grade 3 or higher infections occurred in 10% of 335 
patients, with fatal infections occurring in <1%. The most frequent 

months (range: 1 day to 21 months) [see Adverse Reactions (6.1)].
Monitor for any new or worsening signs and symptoms of infection. 

resolved. Resume UKONIQ at the same or a reduced dose [see Dosage 
and Administration (2.3)].
Provide prophylaxis for Pneumocystis jirovecii pneumonia (PJP) 
during treatment with UKONIQ [see Dosage and Administration (2.2)]. 
Withhold UKONIQ in patients with suspected PJP of any grade and 

[see Dosage 
and Administration (2.2)].
Monitor for cytomegalovirus (CMV) infection during treatment 
with UKONIQ in patients with a history of CMV infection. Consider 
prophylactic antivirals during treatment with UKONIQ to prevent 
CMV infection, including CMV reactivation [see Dosage and 
Administration (2.2)]. For clinical CMV infection or viremia, withhold 
UKONIQ until infection or viremia resolves. If UKONIQ is resumed, 
administer the same or reduced dose and monitor patients for CMV 
reactivation by PCR or antigen test at least monthly [see Dosage and 
Administration (2.2)]. 
5.2. Neutropenia 
Serious neutropenia occurred in patients treated with UKONIQ. 
Grade 3 neutropenia developed in 9% of 335 patients and Grade 

[see Adverse Reactions (6.1)]. The 

of UKONIQ and at least weekly in patients with neutrophil counts 
<1 ×109

Withhold, reduce dose, or discontinue UKONIQ depending on 
the severity and persistence of neutropenia [see Dosage and 
Administration (2.3)]. 
5.3. Diarrhea or Non-infectious Colitis  
Serious diarrhea or non-infectious colitis occurred in patients treated 
with UKONIQ. Any grade diarrhea or colitis occurred in 53% of 335 
patients and Grade 3 occurred in 9% [see Adverse Reactions (6.1)]. 
The median time to onset for any grade diarrhea or colitis was 1 
month (range: 1 day to 23 months), with 75% of cases occurring by 
2.9 months. 
For patients with severe diarrhea (Grade 3, i.e., > 6 stools per day 
over baseline) or abdominal pain, stool with mucus or blood, change 
in bowel habits, or peritoneal signs, withhold UKONIQ until resolved 
and provide supportive care with antidiarrheals or enteric acting 
steroids as appropriate. Upon resolution, resume UKONIQ at a 
reduced dose. For recurrent Grade 3 diarrhea or recurrent colitis of any 
grade, discontinue UKONIQ. Discontinue UKONIQ for life-threatening 
diarrhea or colitis [see Dosage and Administration (2.3)].
5.4. Hepatotoxicity 
Serious hepatotoxicity occurred in patients treated with UKONIQ. 

8% and <1%, respectively, in 335 patients [see Adverse Reactions 
(6.1)]. The median time to onset for Grade 3 or higher transaminase 

Monitor hepatic function at baseline and during treatment with 
UKONIQ. For ALT/AST greater than 5 to less than 20 times ULN, 
withhold UKONIQ until return to less than 3 times ULN, then resume 
at a reduced dose. For ALT/AST elevation greater than 20 times ULN, 
discontinue UKONIQ [see Dosage and Administration (2.3)]. 
5.5. Severe Cutaneous Reactions 
Severe cutaneous reactions, including a fatal case of exfoliative 
dermatitis, occurred in patients treated with UKONIQ. Grade 3 
cutaneous reactions occurred in 2% of 335 patients and included 
exfoliative dermatitis, erythema, and rash (primarily maculo-papular) 
[see Adverse Reactions (6.1)]. The median time to onset of Grade 3 or 

Monitor patients for new or worsening cutaneous reactions. Review all 
concomitant medications and discontinue any potentially contributing 
medications. Withhold UKONIQ for severe (Grade 3) cutaneous 
reactions until resolution. Monitor at least weekly until resolved. Upon 
resolution, resume UKONIQ at a reduced dose. Discontinue UKONIQ 
if severe cutaneous reaction does not improve, worsens, or recurs. 
Discontinue UKONIQ for life-threatening cutaneous reactions or SJS, 
TEN, or DRESS of any grade [see Dosage and Administration (2.3)]. 
Provide supportive care as appropriate.
5.6 Allergic Reactions Due to Inactive Ingredient FD&C Yellow No. 5 
UKONIQ contains FD&C Yellow No. 5 (tartrazine), which may cause 
allergic-type reactions (including bronchial asthma) in certain 
susceptible persons. Although the overall incidence of FD&C Yellow 
No. 5 (tartrazine) sensitivity in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.
5.7 Embryo-Fetal Toxicity  

can cause fetal harm when administered to a pregnant woman. 
In animal reproduction studies, administration of umbralisib to 
pregnant mice during the period of organogenesis caused adverse 
developmental outcomes including embryo-fetal mortality and fetal 
malformations at maternal exposures comparable to those in patients 

potential risk to a fetus. Advise females of reproductive potential and 
males with female partners of reproductive potential to use effective 
contraception during treatment and for one month after the last dose 

.
6. ADVERSE REACTIONS 

elsewhere in the labeling: 
• Infections [see Warnings and Precautions (5.1)]
• Neutropenia [see Warnings and Precautions (5.2)]
• Diarrhea and Non-infectious Colitis [see Warnings and Precautions (5.3)]
• Hepatotoxicity [see Warnings and Precautions (5.4)]
• Severe Cutaneous Reactions [see Warnings and Precautions (5.5)] 
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 compared to rates in the clinical trials of another drug and may not 

The pooled safety population described in WARNINGS AND 

dosage of 800 mg orally once daily in 335 adults with hematologic 
malignancies in studies TGR-1202-101, TGR-1202-202, UTX-TGR-205, 
and UTX-TGR-501. Among these 335 patients who received UKONIQ, 
52% were exposed for 6 months or longer and 30% were exposed for 
greater than one year.  
Relapsed or Refractory Follicular Lymphoma and Marginal Zone 
Lymphoma
The safety of UKONIQ was evaluated in a pooled safety population 
that included 221 adults with marginal zone lymphoma (37%) and 
follicular lymphoma (63%) enrolled in three single-arm, open-label 
trials (Study TGR-1202-101, TGR-1202-202, and UTX-TGR-205) and 
one open-label extension trial (Study UTX-TGR-501) [see Clinical 

. These trials required hepatic transaminases 

exposure to a PI3K inhibitor. Patients received UKONIQ 800 mg orally 
once daily. Among these 221 patients who received UKONIQ, 60% 

greater than one year.

female, and 97% had an Eastern Cooperative Oncology Group (ECOG) 
performance status of 0 to 1. Race was reported in 92% of patients; of 
these patients, 89% were White, 6% were Black, and 3% were Asian. 
Patients had a median of 2 prior therapies (range 1 to 10). 
Serious adverse reactions occurred in 18% of patients who received 

tract infection (2%). Fatal adverse reactions occurred in <1% of 
patients who received UKONIQ, including exfoliative dermatitis.
Permanent discontinuation of UKONIQ due to an adverse reaction 

diarrhea-colitis (6%) and transaminase elevation (5%). 
Dose reductions of UKONIQ due to an adverse reaction occurred in 
11% of patients. Adverse reactions which required dose reductions in 

Dosage interruptions of UKONIQ due to an adverse reaction occurred 

transaminase elevation (7%), neutropenia (5%), vomiting (5%), and 
upper respiratory tract infection (5%).

abnormalities, were increased creatinine, diarrhea-colitis, fatigue, 
nausea, neutropenia, transaminase elevation, musculoskeletal pain, 
anemia, thrombocytopenia, upper respiratory tract infection, vomiting, 
abdominal pain, decreased appetite, and rash. 
Table 3 provides the adverse reactions in the pooled safety population 
of 221 patients with marginal zone lymphoma and follicular 
lymphoma who received the recommended dosage.

Marginal Zone Lymphoma and Follicular Lymphoma Who 
Received UKONIQ in Pooled Safety Population

UKONIQ N=221
Adverse Reactions All Grades  Grade 3 or 

Gastrointestinal Disorders 
Diarrhea 58 10 
Nausea 38 <1
Vomiting 21 <1
Abdominal paina 19 3
General Disorders and Administration Site Conditions 
Fatigueb 3
Edemac <1 
Pyrexia 10 0 
Musculoskeletal and Connective Tissue Disorders 
Musculoskeletal paind 27 2 
Infections 
Upper respiratory tract infectione 21 <1 
Metabolism and Nutrition Disorders 
Decreased appetite 19 2
Skin and Subcutaneous Tissue Disorders 
Rashf 18 3 
Psychiatric Disorders 
Insomnia <1 

a Abdominal pain includes Abdominal pain, abdominal pain upper, abdominal 
pain lower, abdominal discomfort

bFatigue includes Fatigue, asthenia, lethargy
c 

overload, generalized edema
d Musculoskeletal pain includes Back pain, myalgia, pain in extremity, 
musculoskeletal pain, neck pain, spinal pain, musculoskeletal chest pain, 
musculoskeletal discomfort 

e Upper respiratory tract infection includes Upper respiratory tract infection, 
sinusitis, nasopharyngitis, rhinitis

 f Rash includes Rash, rash maculo-papular, rash erythematous, rash pruritic, rash 
macular, exfoliative dermatitis 

Clinically relevant adverse reactions in <10% of patients who 
received UKONIQ included urinary tract infection (9%), dyspnea (7%), 
pneumonia (6%), sepsis (3%), colitis (2%), pneumonitis (<1%), and 
exfoliative dermatitis (<1%).

population of 221 patients with marginal zone lymphoma and 
follicular lymphoma who received the recommended dosage. 

 
That Worsened from Baseline in Patients with Marginal  

Zone Lymphoma and Follicular Lymphoma Who Received 
UKONIQ in Pooled Safety Population

UKONIQ N=221
Laboratory Parameter Any Gradesa Grade 3 or 

4b

Hematologic
Neutrophil decreased 33 16 
Hemoglobin decreased 27 3 
Platelets decreased 26 
Chemistry
Creatinine increased 79 0
Alanine aminotransferase 
increased 

33 8 

Aspartate aminotransferase 
increased 

32 7 

Potassium decreased 21 
a Laboratory values were categorized using the National Cancer Institute Common 

8. USE IN SPECIFIC POPULATIONS 
8.1. Pregnancy 
Risk Summary

 
[see Clinical Pharmacology (12.1)], UKONIQ can cause fetal harm when 
administered to a pregnant woman. There are no available data on 
UKONIQ use in pregnant women to evaluate for a drug-associated 
risk. In animal reproduction studies, administration of umbralisib 
to pregnant mice during organogenesis resulted in adverse 
developmental outcomes, including alterations to growth, embryo-fetal 
mortality, and structural abnormalities at maternal exposures (AUC) 
comparable to those in patients at the recommended dose of 800 mg 
(see Data). Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk 
of major birth defects and miscarriage in clinically recognized 

Data 
Animal Data 
In an embryo-fetal development study in mice, pregnant animals 

kg/day during the period of organogenesis. Malformations were 

occurred starting at the dose of 100 mg/kg/day and included folded 

resorptions, and increased post-implantation loss. The exposure (AUC) 
at a dose of 100 mg/kg/day in mice is approximately equivalent to the 
human exposure at the recommended dose of 800 mg.
In an embryo-fetal development study in rabbits, pregnant animals 

kg/day resulted in maternal toxicity (decreased food consumption 
and body weight) and reduced fetal weights. The exposure (AUC) at 

human patients at the recommended dose of 800 mg. 
8.2. Lactation 
Risk Summary
There are no data on the presence of umbralisib in human milk or 
the effects on the breastfed child or milk production. Because of 
the potential for serious adverse reactions from umbralisib in the 
breastfed child, advise women not to breastfeed during treatment 
with UKONIQ and for one month after the last dose.
8.3. Females and Males of Reproductive Potential 
UKONIQ may cause fetal harm when administered to a pregnant woman 

. 
Pregnancy Testing 
Verify pregnancy status in females of reproductive potential prior to 
initiating UKONIQ. 
Contraception 
Females 
Advise female patients of reproductive potential to use highly 
effective contraception during treatment with UKONIQ and for at least 

Males 
Advise males with female partners of reproductive potential to use 
effective contraception during treatment with UKONIQ and for one 
month after the last dose. 
Infertility 
Males 

fertility [see Nonclinical Toxicology (13.1)]. Trend for reversibility was 
noted in dogs 30 days after the last dose. 
8.4. Pediatric Use 
Safety and effectiveness of UKONIQ have not been established in 
pediatric patients. 
8.5. Geriatric Use 
Of the 221 patients with MZL or FL who received UKONIQ in clinical 
studies, 56% of patients were 65 years of age and older, while 19% 
were 75 years of age and older. No overall differences in effectiveness 
or pharmacokinetics were observed between these patients and 
younger patients. In patients 65 years of age and older, 23% 
experienced serious adverse reactions compared to 12% in patients 
younger than 65 years of age. There was a higher incidence of 
infectious serious adverse reactions in patients 65 years of age or older 

8.6. Renal Impairment 
No dose adjustment is recommended in patients with mild or 
moderate renal impairment (creatinine clearance [CLcr] 30 to 
89 mL/min estimated by Cockcroft-Gault equation) [see Clinical 
Pharmacology (12.3)]. UKONIQ has not been studied in patients with 
severe renal impairment ([CLcr] < 30 mL/min).
8.7. Hepatic Impairment 
No dose adjustment is recommended for patients with mild hepatic 

ULN or total bilirubin >1 to 1.5 × ULN and any AST) [see Clinical 
Pharmacology (12.3)]. UKONIQ has not been studied in patients with 
moderate (total bilirubin > 1.5 to 3 × ULN and any AST) or severe 
hepatic impairment (total bilirubin > 3 × ULN and any AST).
14. CLINICAL STUDIES 
14.1. Marginal Zone Lymphoma 

UTX-TGR-205 (NCT02793583), an open-label, multi-center, multi-cohort 
trial. Patients with MZL were required to have received at least one 
prior therapy, including an anti-CD20 containing regimen. The trial 
excluded patients with prior exposure to a PI3K inhibitor. Patients 
received UKONIQ 800 mg orally once daily until disease progression or 
unacceptable toxicity. 
A total of 69 patients with MZL [extranodal (N=38), nodal (N=20), and 
splenic (N=11)] were enrolled in this cohort. The median age was 67 

were Black, 3% were Asian, 7% were Other, and 97% had a baseline 
ECOG performance status of 0 or 1. Patients had a median number of 
prior lines of therapy of 2 (range: 1 to 6), with 26% being refractory to 
their last therapy. 

Independent Review Committee (IRC) using criteria adopted from 
the International Working Group criteria for malignant lymphoma. 
The median follow-up time was 20.3 months (range: 15.0 to 28.7 

Endpoint 
ORR, n (%)a 
    95% CI 37.0, 61.6 
CR, n (%) 11 (16) 
PR, n (%) 23 (33) 
DOR 
    Median, months (95% CI)b NR (9.3, NE) 
    Range, months 0.0+, 21.8+ 

Independent Review Committee; ORR, overall response rate; NE, not evaluable; 
NR, not reached; PR, partial response.

aPer IRC according to Revised International Working Group Criteria
bBased on Kaplan-Meier estimation
+Denotes censored observation 
The median time to response was 2.8 months (range: 1.8 to 21.2 

the 3 MZL sub-types (extranodal, nodal, and splenic, respectively).
14.2. Follicular Lymphoma 

Study UTX-TGR-205, an open-label, multi-center, multi-cohort trial 
(NCT02793583). Patients with relapsed or refractory FL were required 
to have received at least two prior systemic therapies, including an 
anti-CD20 monoclonal antibody and an alkylating agent. The trial 
excluded patients with Grade 3b FL, large cell transformation, prior 
allogeneic transplant, history of CNS lymphoma, and prior exposure to 
a PI3K inhibitor. Patients received UKONIQ 800 mg orally once daily 
until disease progression or unacceptable toxicity.
A total of 117 patients with FL were enrolled in this cohort. The median 
age was 65 years (range: 29 to 87 years), 38% were female, 80% were 

disease and 97% had a baseline ECOG performance status of 0 to 1. 
Patients had a median of 3 prior lines of therapy (range: 1 to 10), with 
36% refractory to their last therapy. 

Independent Review Committee (IRC) using criteria adopted from 
the International Working Group criteria for malignant lymphoma. 
The median follow-up time was 20.1 months (range: 13.5 to 29.6 

 

Endpoint 
ORR, n (%)a 
    95% CI 33.6, 52.2 
CR, n (%) 
PR, n (%) 
DOR 
    Median months (95% CI)b 
    Range, months 0.0+, 20.9+ 

 
Independent Review Committee; ORR, overall response rate; PR, partial response.

aPer IRC according to Revised International Working Group Criteria
bBased on Kaplan-Meier estimation
+Denotes censored observation

17. PATIENT COUNSELING INFORMATION 
Advise patients to read the FDA-approved patient labeling 

Infections 
Advise patients that UKONIQ can cause serious infections that 
may be fatal. Advise patients to immediately report any signs or 
symptoms of infection (e.g., fever, chills, weakness) [see Warnings 
and Precautions (5.1)]. 
Neutropenia 
Advise patients of the need for periodic monitoring of blood counts 
and to notify their healthcare provider immediately if they develop a 
fever or any signs of infection [see Warnings and Precautions (5.2)].
Diarrhea or Non-infectious Colitis  
Advise patients that they may experience loose stools or diarrhea 
and should contact their healthcare provider with any persistent or 
worsening diarrhea. Advise patients to maintain adequate hydration 
[see Warnings and Precautions (5.3)].
Advise patients of the possibility of colitis and to notify their 
healthcare provider of any abdominal pain/distress [see Warnings and 
Precautions (5.3)]. 
Hepatotoxicity 

enzymes and the need for periodic monitoring of liver tests. Advise 
patients to report symptoms of liver dysfunction including jaundice 
(yellow eyes or yellow skin), abdominal pain, bruising, or bleeding 
[see Warnings and Precautions (5.4)]. 
Severe Cutaneous Reactions 
Advise patients that UKONIQ may cause a severe skin rash and to 
notify their healthcare provider immediately if they develop a new or 
worsening skin rash [see Warnings and Precautions (5.5)]. 

Embryo-Fetal Toxicity 
Advise pregnant women and females of reproductive potential of  
the potential risk to a fetus. Advise females of reproductive potential  
to inform their healthcare provider of a known or suspected pregnancy 

 
.

Advise females of reproductive potential to use effective contraceptive 
during treatment with UKONIQ and for one month after the last dose 

. 
Advise males with female partners of reproductive potential to use 
effective contraceptive during treatment with UKONIQ and for one 
month after the last dose . 
Lactation 
Advise women not to breastfeed during treatment with UKONIQ and 
for one month after the last dose . 
Infertility 
Advise males of reproductive potential that UKONIQ may impair 
fertility . 
Allergic Reactions Due to Inactive Ingredient FD&C Yellow No. 5 
Advise patients that UKONIQ contains FD&C Yellow No. 5 (tartrazine), 
which may cause allergic-type reactions in certain susceptible persons 
[see Warnings and Precautions (5.6)].
Administration 
Inform patients to take UKONIQ orally once daily at approximately 
the same time each day with food and how to make up a missed 
or vomited dose. Advise patients to swallow tablets whole. Advise 
patients not to crush, break, cut or chew tablets [see Dosage and 
Administration (2.1)].
You are encouraged to report negative side effects of prescription 
drugs to the FDA. Visit MedWatch or call 1-800-FDA-1088.
Distributed by: 
TG Therapeutics, Inc.

Edison, NJ 08837
For patent information:  
https://www.tgtherapeutics.com/our-products/patent/  
UKONIQ™ is a trademark of TG Therapeutics, Inc.  
© TG Therapeutics, Inc. 2021 
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UKONIQ™ (umbralisib) tablets, for oral use
This is a brief summary. Before prescribing, please 
refer to the full Prescribing Information. 
1.1. Marginal Zone Lymphoma  
UKONIQ is indicated for the treatment of adult patients with relapsed 
or refractory marginal zone lymphoma (MZL) who have received at 
least one prior anti-CD20-based regimen.
This indication is approved under accelerated approval based on 
overall response rate [see Clinical Studies (14.1)]. Continued approval 

1.2. Follicular Lymphoma  
UKONIQ is indicated for the treatment of adult patients with relapsed 
or refractory follicular lymphoma (FL) who have received at least three 
prior lines of systemic therapy. 
This indication is approved under accelerated approval based on 
overall response rate [see Clinical Studies (14.2)]. Continued approval 

4. CONTRAINDICATIONS 
None.
5. WARNINGS AND PRECAUTIONS 
5.1. Infections 
Serious, including fatal, infections occurred in patients treated 
with UKONIQ. Grade 3 or higher infections occurred in 10% of 335 
patients, with fatal infections occurring in <1%. The most frequent 

months (range: 1 day to 21 months) [see Adverse Reactions (6.1)].
Monitor for any new or worsening signs and symptoms of infection. 

resolved. Resume UKONIQ at the same or a reduced dose [see Dosage 
and Administration (2.3)].
Provide prophylaxis for Pneumocystis jirovecii pneumonia (PJP) 
during treatment with UKONIQ [see Dosage and Administration (2.2)]. 
Withhold UKONIQ in patients with suspected PJP of any grade and 

[see Dosage 
and Administration (2.2)].
Monitor for cytomegalovirus (CMV) infection during treatment 
with UKONIQ in patients with a history of CMV infection. Consider 
prophylactic antivirals during treatment with UKONIQ to prevent 
CMV infection, including CMV reactivation [see Dosage and 
Administration (2.2)]. For clinical CMV infection or viremia, withhold 
UKONIQ until infection or viremia resolves. If UKONIQ is resumed, 
administer the same or reduced dose and monitor patients for CMV 
reactivation by PCR or antigen test at least monthly [see Dosage and 
Administration (2.2)]. 
5.2. Neutropenia 
Serious neutropenia occurred in patients treated with UKONIQ. 
Grade 3 neutropenia developed in 9% of 335 patients and Grade 

[see Adverse Reactions (6.1)]. The 

of UKONIQ and at least weekly in patients with neutrophil counts 
<1 ×109

Withhold, reduce dose, or discontinue UKONIQ depending on 
the severity and persistence of neutropenia [see Dosage and 
Administration (2.3)]. 
5.3. Diarrhea or Non-infectious Colitis  
Serious diarrhea or non-infectious colitis occurred in patients treated 
with UKONIQ. Any grade diarrhea or colitis occurred in 53% of 335 
patients and Grade 3 occurred in 9% [see Adverse Reactions (6.1)]. 
The median time to onset for any grade diarrhea or colitis was 1 
month (range: 1 day to 23 months), with 75% of cases occurring by 
2.9 months. 
For patients with severe diarrhea (Grade 3, i.e., > 6 stools per day 
over baseline) or abdominal pain, stool with mucus or blood, change 
in bowel habits, or peritoneal signs, withhold UKONIQ until resolved 
and provide supportive care with antidiarrheals or enteric acting 
steroids as appropriate. Upon resolution, resume UKONIQ at a 
reduced dose. For recurrent Grade 3 diarrhea or recurrent colitis of any 
grade, discontinue UKONIQ. Discontinue UKONIQ for life-threatening 
diarrhea or colitis [see Dosage and Administration (2.3)].
5.4. Hepatotoxicity 
Serious hepatotoxicity occurred in patients treated with UKONIQ. 

8% and <1%, respectively, in 335 patients [see Adverse Reactions 
(6.1)]. The median time to onset for Grade 3 or higher transaminase 

Monitor hepatic function at baseline and during treatment with 
UKONIQ. For ALT/AST greater than 5 to less than 20 times ULN, 
withhold UKONIQ until return to less than 3 times ULN, then resume 
at a reduced dose. For ALT/AST elevation greater than 20 times ULN, 
discontinue UKONIQ [see Dosage and Administration (2.3)]. 
5.5. Severe Cutaneous Reactions 
Severe cutaneous reactions, including a fatal case of exfoliative 
dermatitis, occurred in patients treated with UKONIQ. Grade 3 
cutaneous reactions occurred in 2% of 335 patients and included 
exfoliative dermatitis, erythema, and rash (primarily maculo-papular) 
[see Adverse Reactions (6.1)]. The median time to onset of Grade 3 or 

Monitor patients for new or worsening cutaneous reactions. Review all 
concomitant medications and discontinue any potentially contributing 
medications. Withhold UKONIQ for severe (Grade 3) cutaneous 
reactions until resolution. Monitor at least weekly until resolved. Upon 
resolution, resume UKONIQ at a reduced dose. Discontinue UKONIQ 
if severe cutaneous reaction does not improve, worsens, or recurs. 
Discontinue UKONIQ for life-threatening cutaneous reactions or SJS, 
TEN, or DRESS of any grade [see Dosage and Administration (2.3)]. 
Provide supportive care as appropriate.
5.6 Allergic Reactions Due to Inactive Ingredient FD&C Yellow No. 5 
UKONIQ contains FD&C Yellow No. 5 (tartrazine), which may cause 
allergic-type reactions (including bronchial asthma) in certain 
susceptible persons. Although the overall incidence of FD&C Yellow 
No. 5 (tartrazine) sensitivity in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.
5.7 Embryo-Fetal Toxicity  

can cause fetal harm when administered to a pregnant woman. 
In animal reproduction studies, administration of umbralisib to 
pregnant mice during the period of organogenesis caused adverse 
developmental outcomes including embryo-fetal mortality and fetal 
malformations at maternal exposures comparable to those in patients 

potential risk to a fetus. Advise females of reproductive potential and 
males with female partners of reproductive potential to use effective 
contraception during treatment and for one month after the last dose 

.
6. ADVERSE REACTIONS 

elsewhere in the labeling: 
• Infections [see Warnings and Precautions (5.1)]
• Neutropenia [see Warnings and Precautions (5.2)]
• Diarrhea and Non-infectious Colitis [see Warnings and Precautions (5.3)]
• Hepatotoxicity [see Warnings and Precautions (5.4)]
• Severe Cutaneous Reactions [see Warnings and Precautions (5.5)] 
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 compared to rates in the clinical trials of another drug and may not 

The pooled safety population described in WARNINGS AND 

dosage of 800 mg orally once daily in 335 adults with hematologic 
malignancies in studies TGR-1202-101, TGR-1202-202, UTX-TGR-205, 
and UTX-TGR-501. Among these 335 patients who received UKONIQ, 
52% were exposed for 6 months or longer and 30% were exposed for 
greater than one year.  
Relapsed or Refractory Follicular Lymphoma and Marginal Zone 
Lymphoma
The safety of UKONIQ was evaluated in a pooled safety population 
that included 221 adults with marginal zone lymphoma (37%) and 
follicular lymphoma (63%) enrolled in three single-arm, open-label 
trials (Study TGR-1202-101, TGR-1202-202, and UTX-TGR-205) and 
one open-label extension trial (Study UTX-TGR-501) [see Clinical 

. These trials required hepatic transaminases 

exposure to a PI3K inhibitor. Patients received UKONIQ 800 mg orally 
once daily. Among these 221 patients who received UKONIQ, 60% 

greater than one year.

female, and 97% had an Eastern Cooperative Oncology Group (ECOG) 
performance status of 0 to 1. Race was reported in 92% of patients; of 
these patients, 89% were White, 6% were Black, and 3% were Asian. 
Patients had a median of 2 prior therapies (range 1 to 10). 
Serious adverse reactions occurred in 18% of patients who received 

tract infection (2%). Fatal adverse reactions occurred in <1% of 
patients who received UKONIQ, including exfoliative dermatitis.
Permanent discontinuation of UKONIQ due to an adverse reaction 

diarrhea-colitis (6%) and transaminase elevation (5%). 
Dose reductions of UKONIQ due to an adverse reaction occurred in 
11% of patients. Adverse reactions which required dose reductions in 

Dosage interruptions of UKONIQ due to an adverse reaction occurred 

transaminase elevation (7%), neutropenia (5%), vomiting (5%), and 
upper respiratory tract infection (5%).

abnormalities, were increased creatinine, diarrhea-colitis, fatigue, 
nausea, neutropenia, transaminase elevation, musculoskeletal pain, 
anemia, thrombocytopenia, upper respiratory tract infection, vomiting, 
abdominal pain, decreased appetite, and rash. 
Table 3 provides the adverse reactions in the pooled safety population 
of 221 patients with marginal zone lymphoma and follicular 
lymphoma who received the recommended dosage.

Marginal Zone Lymphoma and Follicular Lymphoma Who 
Received UKONIQ in Pooled Safety Population

UKONIQ N=221
Adverse Reactions All Grades  Grade 3 or 

Gastrointestinal Disorders 
Diarrhea 58 10 
Nausea 38 <1
Vomiting 21 <1
Abdominal paina 19 3
General Disorders and Administration Site Conditions 
Fatigueb 3
Edemac <1 
Pyrexia 10 0 
Musculoskeletal and Connective Tissue Disorders 
Musculoskeletal paind 27 2 
Infections 
Upper respiratory tract infectione 21 <1 
Metabolism and Nutrition Disorders 
Decreased appetite 19 2
Skin and Subcutaneous Tissue Disorders 
Rashf 18 3 
Psychiatric Disorders 
Insomnia <1 

a Abdominal pain includes Abdominal pain, abdominal pain upper, abdominal 
pain lower, abdominal discomfort

bFatigue includes Fatigue, asthenia, lethargy
c 

overload, generalized edema
d Musculoskeletal pain includes Back pain, myalgia, pain in extremity, 
musculoskeletal pain, neck pain, spinal pain, musculoskeletal chest pain, 
musculoskeletal discomfort 

e Upper respiratory tract infection includes Upper respiratory tract infection, 
sinusitis, nasopharyngitis, rhinitis

 f Rash includes Rash, rash maculo-papular, rash erythematous, rash pruritic, rash 
macular, exfoliative dermatitis 

Clinically relevant adverse reactions in <10% of patients who 
received UKONIQ included urinary tract infection (9%), dyspnea (7%), 
pneumonia (6%), sepsis (3%), colitis (2%), pneumonitis (<1%), and 
exfoliative dermatitis (<1%).

population of 221 patients with marginal zone lymphoma and 
follicular lymphoma who received the recommended dosage. 

 
That Worsened from Baseline in Patients with Marginal  

Zone Lymphoma and Follicular Lymphoma Who Received 
UKONIQ in Pooled Safety Population

UKONIQ N=221
Laboratory Parameter Any Gradesa Grade 3 or 

4b

Hematologic
Neutrophil decreased 33 16 
Hemoglobin decreased 27 3 
Platelets decreased 26 
Chemistry
Creatinine increased 79 0
Alanine aminotransferase 
increased 

33 8 

Aspartate aminotransferase 
increased 

32 7 

Potassium decreased 21 
a Laboratory values were categorized using the National Cancer Institute Common 

8. USE IN SPECIFIC POPULATIONS 
8.1. Pregnancy 
Risk Summary

 
[see Clinical Pharmacology (12.1)], UKONIQ can cause fetal harm when 
administered to a pregnant woman. There are no available data on 
UKONIQ use in pregnant women to evaluate for a drug-associated 
risk. In animal reproduction studies, administration of umbralisib 
to pregnant mice during organogenesis resulted in adverse 
developmental outcomes, including alterations to growth, embryo-fetal 
mortality, and structural abnormalities at maternal exposures (AUC) 
comparable to those in patients at the recommended dose of 800 mg 
(see Data). Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk 
of major birth defects and miscarriage in clinically recognized 

Data 
Animal Data 
In an embryo-fetal development study in mice, pregnant animals 

kg/day during the period of organogenesis. Malformations were 

occurred starting at the dose of 100 mg/kg/day and included folded 

resorptions, and increased post-implantation loss. The exposure (AUC) 
at a dose of 100 mg/kg/day in mice is approximately equivalent to the 
human exposure at the recommended dose of 800 mg.
In an embryo-fetal development study in rabbits, pregnant animals 

kg/day resulted in maternal toxicity (decreased food consumption 
and body weight) and reduced fetal weights. The exposure (AUC) at 

human patients at the recommended dose of 800 mg. 
8.2. Lactation 
Risk Summary
There are no data on the presence of umbralisib in human milk or 
the effects on the breastfed child or milk production. Because of 
the potential for serious adverse reactions from umbralisib in the 
breastfed child, advise women not to breastfeed during treatment 
with UKONIQ and for one month after the last dose.
8.3. Females and Males of Reproductive Potential 
UKONIQ may cause fetal harm when administered to a pregnant woman 

. 
Pregnancy Testing 
Verify pregnancy status in females of reproductive potential prior to 
initiating UKONIQ. 
Contraception 
Females 
Advise female patients of reproductive potential to use highly 
effective contraception during treatment with UKONIQ and for at least 

Males 
Advise males with female partners of reproductive potential to use 
effective contraception during treatment with UKONIQ and for one 
month after the last dose. 
Infertility 
Males 

fertility [see Nonclinical Toxicology (13.1)]. Trend for reversibility was 
noted in dogs 30 days after the last dose. 
8.4. Pediatric Use 
Safety and effectiveness of UKONIQ have not been established in 
pediatric patients. 
8.5. Geriatric Use 
Of the 221 patients with MZL or FL who received UKONIQ in clinical 
studies, 56% of patients were 65 years of age and older, while 19% 
were 75 years of age and older. No overall differences in effectiveness 
or pharmacokinetics were observed between these patients and 
younger patients. In patients 65 years of age and older, 23% 
experienced serious adverse reactions compared to 12% in patients 
younger than 65 years of age. There was a higher incidence of 
infectious serious adverse reactions in patients 65 years of age or older 

8.6. Renal Impairment 
No dose adjustment is recommended in patients with mild or 
moderate renal impairment (creatinine clearance [CLcr] 30 to 
89 mL/min estimated by Cockcroft-Gault equation) [see Clinical 
Pharmacology (12.3)]. UKONIQ has not been studied in patients with 
severe renal impairment ([CLcr] < 30 mL/min).
8.7. Hepatic Impairment 
No dose adjustment is recommended for patients with mild hepatic 

ULN or total bilirubin >1 to 1.5 × ULN and any AST) [see Clinical 
Pharmacology (12.3)]. UKONIQ has not been studied in patients with 
moderate (total bilirubin > 1.5 to 3 × ULN and any AST) or severe 
hepatic impairment (total bilirubin > 3 × ULN and any AST).
14. CLINICAL STUDIES 
14.1. Marginal Zone Lymphoma 

UTX-TGR-205 (NCT02793583), an open-label, multi-center, multi-cohort 
trial. Patients with MZL were required to have received at least one 
prior therapy, including an anti-CD20 containing regimen. The trial 
excluded patients with prior exposure to a PI3K inhibitor. Patients 
received UKONIQ 800 mg orally once daily until disease progression or 
unacceptable toxicity. 
A total of 69 patients with MZL [extranodal (N=38), nodal (N=20), and 
splenic (N=11)] were enrolled in this cohort. The median age was 67 

were Black, 3% were Asian, 7% were Other, and 97% had a baseline 
ECOG performance status of 0 or 1. Patients had a median number of 
prior lines of therapy of 2 (range: 1 to 6), with 26% being refractory to 
their last therapy. 

Independent Review Committee (IRC) using criteria adopted from 
the International Working Group criteria for malignant lymphoma. 
The median follow-up time was 20.3 months (range: 15.0 to 28.7 

Endpoint 
ORR, n (%)a 
    95% CI 37.0, 61.6 
CR, n (%) 11 (16) 
PR, n (%) 23 (33) 
DOR 
    Median, months (95% CI)b NR (9.3, NE) 
    Range, months 0.0+, 21.8+ 

Independent Review Committee; ORR, overall response rate; NE, not evaluable; 
NR, not reached; PR, partial response.

aPer IRC according to Revised International Working Group Criteria
bBased on Kaplan-Meier estimation
+Denotes censored observation 
The median time to response was 2.8 months (range: 1.8 to 21.2 

the 3 MZL sub-types (extranodal, nodal, and splenic, respectively).
14.2. Follicular Lymphoma 

Study UTX-TGR-205, an open-label, multi-center, multi-cohort trial 
(NCT02793583). Patients with relapsed or refractory FL were required 
to have received at least two prior systemic therapies, including an 
anti-CD20 monoclonal antibody and an alkylating agent. The trial 
excluded patients with Grade 3b FL, large cell transformation, prior 
allogeneic transplant, history of CNS lymphoma, and prior exposure to 
a PI3K inhibitor. Patients received UKONIQ 800 mg orally once daily 
until disease progression or unacceptable toxicity.
A total of 117 patients with FL were enrolled in this cohort. The median 
age was 65 years (range: 29 to 87 years), 38% were female, 80% were 

disease and 97% had a baseline ECOG performance status of 0 to 1. 
Patients had a median of 3 prior lines of therapy (range: 1 to 10), with 
36% refractory to their last therapy. 

Independent Review Committee (IRC) using criteria adopted from 
the International Working Group criteria for malignant lymphoma. 
The median follow-up time was 20.1 months (range: 13.5 to 29.6 

 

Endpoint 
ORR, n (%)a 
    95% CI 33.6, 52.2 
CR, n (%) 
PR, n (%) 
DOR 
    Median months (95% CI)b 
    Range, months 0.0+, 20.9+ 

 
Independent Review Committee; ORR, overall response rate; PR, partial response.

aPer IRC according to Revised International Working Group Criteria
bBased on Kaplan-Meier estimation
+Denotes censored observation

17. PATIENT COUNSELING INFORMATION 
Advise patients to read the FDA-approved patient labeling 

Infections 
Advise patients that UKONIQ can cause serious infections that 
may be fatal. Advise patients to immediately report any signs or 
symptoms of infection (e.g., fever, chills, weakness) [see Warnings 
and Precautions (5.1)]. 
Neutropenia 
Advise patients of the need for periodic monitoring of blood counts 
and to notify their healthcare provider immediately if they develop a 
fever or any signs of infection [see Warnings and Precautions (5.2)].
Diarrhea or Non-infectious Colitis  
Advise patients that they may experience loose stools or diarrhea 
and should contact their healthcare provider with any persistent or 
worsening diarrhea. Advise patients to maintain adequate hydration 
[see Warnings and Precautions (5.3)].
Advise patients of the possibility of colitis and to notify their 
healthcare provider of any abdominal pain/distress [see Warnings and 
Precautions (5.3)]. 
Hepatotoxicity 

enzymes and the need for periodic monitoring of liver tests. Advise 
patients to report symptoms of liver dysfunction including jaundice 
(yellow eyes or yellow skin), abdominal pain, bruising, or bleeding 
[see Warnings and Precautions (5.4)]. 
Severe Cutaneous Reactions 
Advise patients that UKONIQ may cause a severe skin rash and to 
notify their healthcare provider immediately if they develop a new or 
worsening skin rash [see Warnings and Precautions (5.5)]. 

Embryo-Fetal Toxicity 
Advise pregnant women and females of reproductive potential of  
the potential risk to a fetus. Advise females of reproductive potential  
to inform their healthcare provider of a known or suspected pregnancy 

 
.

Advise females of reproductive potential to use effective contraceptive 
during treatment with UKONIQ and for one month after the last dose 

. 
Advise males with female partners of reproductive potential to use 
effective contraceptive during treatment with UKONIQ and for one 
month after the last dose . 
Lactation 
Advise women not to breastfeed during treatment with UKONIQ and 
for one month after the last dose . 
Infertility 
Advise males of reproductive potential that UKONIQ may impair 
fertility . 
Allergic Reactions Due to Inactive Ingredient FD&C Yellow No. 5 
Advise patients that UKONIQ contains FD&C Yellow No. 5 (tartrazine), 
which may cause allergic-type reactions in certain susceptible persons 
[see Warnings and Precautions (5.6)].
Administration 
Inform patients to take UKONIQ orally once daily at approximately 
the same time each day with food and how to make up a missed 
or vomited dose. Advise patients to swallow tablets whole. Advise 
patients not to crush, break, cut or chew tablets [see Dosage and 
Administration (2.1)].
You are encouraged to report negative side effects of prescription 
drugs to the FDA. Visit MedWatch or call 1-800-FDA-1088.
Distributed by: 
TG Therapeutics, Inc.

Edison, NJ 08837
For patent information:  
https://www.tgtherapeutics.com/our-products/patent/  
UKONIQ™ is a trademark of TG Therapeutics, Inc.  
© TG Therapeutics, Inc. 2021 
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Moving Cholangiocarcinoma  
Into the Age of Targeted Therapy
by THAIS DE MELO PASSARINI, MD; AND JAMES M. CLEARY, MD, PhD

BILIARY TRACT CANCERS ARE an aggressive group of 
malignancies that historically have been very challenging 
to treat because of their anatomical location and limited 
responsiveness to systemic therapy.1-3 Biliary cancers 
arise from the epithelial lining of the intrahepatic bile 
ducts known as intrahepatic cholangiocarcinoma (IHCC), 
extrahepatic bile ducts known as extrahepatic cholangio-
carcinoma (EHCC), and the gallbladder (GBC).3 Risk factors 
associated with the development of biliary tract cancers 
include liver flukes (Opisthorchis viverrini and Clonorchis 
sinensis), hepatitis B and C, nonalcoholic steatohepatitis, 
alcoholism, cholelithiasis, primary sclerosing cholangitis, 
and choledochal cysts.3,4 Although biliary tract cancers 
are rare, recent studies suggest that the incidence of IHCC 
is rising in the United States and that the mortality from 
IHCC is increasing worldwide.5,6

For patients with biliary tract cancers, as with most 
solid tumors, surgical resection is the only therapeutic 
modality that offers a chance at a cure. However, because 
of the challenging anatomical location and the tendency 
of patients to present with advanced disease, only approx-
imately 35% of patients with biliary tract cancer have 
resectable disease.1 For patients with advanced disease, 
the landmark ABC-02 trial (NCT00262769) established 
first-line cisplatin and gemcitabine chemotherapy as 
the standard of care.7 This trial, which randomized 
410 patients to gemcitabine alone or cisplatin/gemcitabine, 
demonstrated that cisplatin/gemcitabine, compared with 
gemcitabine monotherapy prolongs overall survival (OS) 
by 3.6 months (11.7 months vs 8.1 months, respectively).7 

After progression on first-line chemotherapy, the bene-
fit of second-line treatment has been unclear because it had 
not been explored by large randomized trials until recently. 
The phase 3 ABC06 trial (NCT01926236) randomized 162 
patients with advanced biliary tract cancer who progressed 
on first-line cisplatin/gemcitabine chemotherapy to either 
leucovorin, fluorouracil, and oxaliplatin (FOLFOX) or best 
supportive care.8 Results of the trial showed a modest 0.9 
month survival benefit in patients treated with FOLFOX, 
highlighting the need for more effective systemic therapies.

MOLECULAR TARGETED THERAPY
In recent years, molecular profiling has demonstrated that 
approximately 45% of patients with IHCC have actionable 
alterations.9-13 The plethora of actionable targets in IHCC 
has created opportunities for these patients to be treated 

with targeted therapy. However, actionable alterations 
in EHCC and GBC are rarer, and targeted therapies for 
patients with these malignancies are urgently needed.12,13 
For the remainder of this review, we focus on the targeta-
ble alterations found in IHCC.

FGFR INHIBITORS
Approximately 15% of patients with IHCC have tumors 
with FGFR2 rearrangements.2,9,12,13 Several reversible FGFR 
inhibitors in clinical development, such as Debio 1347, 
erdafitinib (Balversa), infigratinib, and derazantinib, have 
shown encouraging activity against IHCCs with FGFR2 
rearrangments.14-17 Recently, a reversible adenosine triphos-
phate–competitive FGFR kinase inhibitor, pemigatinib 
(Pemazyre), became the first FDA-approved targeted ther-
apy for cholangiocarcinoma based on  the results of the 
FIGHT-202 trial (NCT02924376). In that trial, 107 patients 
with cholangiocarcinoma harboring FGFR2 rearrange-
ments who were previously treated with chemotherapy 
were treated with 13.5 mg of oral pemigatinib once daily 
(21-day cycle; 2 weeks on, 1 week off).18 The trial demon-
strated an impressive 36% objective response rate and a 
median progression-free survival (PFS) of 6.9 months in 
patients with IHCC tumors with FGFR2 rearrangements. 

An irreversible FGFR inhibitor, futibatinib, has also 
shown impressive activity in FGFR2-rearranged IHCC. In 
results from the single-arm phase 1/2 FOENIX-CCA2 trial 
(NCT02052778), the agent elicited an objective response 
rate of 34% and a median PFS of 7.2 months.19 Notably, 
investigators have reported several cases in which futiba-
tinib has overcome acquired resistance to reversible FGFR 
inhibitors.20 For example, Goyal et al described an extraor-
dinary case of a patient with IHCC harboring an FGFR2 
translocation who responded to the FGFR inhibitor infigra-
tinib for 12.6 months and then, after developing acquired 
resistance to infigratinib, responded for 15.8 months to 
futibatinib.20 This finding has generated great optimism 
because of the potential of sequential FGFR inhibitor ther-
apy to offer prolonged benefit, such as the 28.4-month 
improvement in the case above.

FGFR inhibitors are well tolerated overall but do 
cause some significant toxicities.21 Hyperphosphatemia, 
caused by inhibition of FGFR1-mediated regulation of 
renal phosphate transport, is very common and can be 
managed with a low-phosphate diet, phosphate binders 
such as sevelamer (Renagel), and dose modifications.21,22 
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Cutaneous toxicities are the other major 
adverse effects caused by these agents.21 
Patients frequently complain of dry skin 
and eyes. They may experience nail changes 
and discoloration. Ophthalmological toxici-
ties, including corneal abrasions and central 
serous retinopathy, can also occur.21

IDH1 INHIBITORS
Pathogenic mutations in IDH1, a metabolic 
enzyme involved in the conversion of isoci-
trate to α-ketoglutarate, are present 
in approximately 20% of patients with 
IHCC.2,9,12,13,23 Ivosidenib (Tibsovo), an oral 
IDH1 inhibitor approved by the FDA for the 
treatment of IDH1-mutated acute myeloid 
leukemia, was evaluated in the phase 3 
ClarIDHy trial (NCT02989857).24 In that trial, 
185 patients (91% IHCC) with IDH1-mutated 
cholangiocarcinoma who had received  
1 or 2 lines of prior therapy were randomly 
assigned to ivosidenib or placebo.24 Similar 
to the results of the phase 1 trial of ivosid-
enib in patients with cholangiocarcinoma, 
results of the ClarIDHy trial showed that ivos-
idenib appears to be cytostatic because the 
objective response rate with ivosidenib was 
similar to that with the placebo control (2.4% 
vs 0%, respectively).24,25 However, ivosidenib 
showed a modest benefit, with a median PFS 
of 2.7 months compared with 1.4 months for 
patients treated with placebo. Formally, no 
OS benefit with ivosidenib compared with 
placebo was observed in the trial (median OS, 
10.3 vs 7.5 months; P = .09).24 

The ClarIDHy trial allowed for crossover 
from placebo to ivosidenib; a prespecified 
statistical analysis called rank-preserving 
structural failure time (RPSFT) was 
performed to statistically account for the 
crossover.26 The RPSFT statistical analysis 
suggested an OS benefit with ivosidenib 
compared with placebo (median OS, 10.3 vs 
5.1 months; P < .0001).26 Notably, the toxicity 
profile of ivosidenib was very favorable, and 
no difference was observed in the number of 
patients who discontinued therapy for toxicity 
with ivosidenib vs placebo.26 Dose reductions 
for patients treated with ivosidenib were 
also rare (3%). 

In light of the encouraging data from the 
ClarIDHy trial, the developer of the drug, 
Agios Pharmaceuticals, Inc, has submit-
ted a supplemental new drug application to 

the FDA for patients with previously treated, 
IDH1-mutated cholangiocarcinoma.27

BRAF-DIRECTED THERAPY
BRAF V600E mutations are relatively rare 
and are present in approximately 3% of 
IHCC.2,9,12,13 Because combined BRAF/MEK 
inhibition has been effective in treating some 
BRAF-mutated malignancies, such as non–
small cell lung cancer and melanoma, but 
not colorectal cancer, an important question 
has been whether BRAF-targeted therapy 
might be effective in IHCC.28 Investigators of 
the single-arm, multicenter phase 2 ROAR 
trial (NCT02034110) sought to answer this 
question by evaluating the BRAF inhib-
itor dabrafenib (Tafinlar) combined with 
the MEK inhibitor trametinib (Mekinist).29 
Impressively, results of the ROAR trial 
demonstrated that the dabrafenib/trametinib 
combination had a 47% objective response in 
patients with BRAF V600E–mutated cholan-
giocarcinoma29 (TABLE17-19,24,26,29). Patients 
with cholangiocarcinoma enrolled in this 
trial had a median PFS of 9.2 months and 
median OS of 11.7 months.29

OTHER MOLECULAR TARGETS
Several other targetable molecular abnor-
malities occur with low prevalence in IHCC. 
PD-1–directed immunotherapy is an effec-
tive option for patients with microsatellite 
instability–high cholangiocarcinomas, but 
unfortunately mismatch repair deficiency is 
rare in cholangiocarcinoma and found only 

in approximately 1% of patients.30 Similarly, 
targetable translocations such as ALK, ROS1, 
and NTRK are also present at low frequen-
cies in IHCC, but when these abnormalities 
are present, targeted therapy can be effec-
tive.1,31,32 HER2 amplification and mutation 
are also present.9,12,13 Data suggest that targ-
etable HER2 amplification may occur more 
frequently in patients with liver fluke–associ-
ated cholangiocarcinoma.33

IHCC has several actionable genomic alter-
ations, and molecular profiling is helpful 
in identifying systemic treatment options. 
The high prevalence (approximately 45%) of 
these actionable alterations underscores the 
importance of performing next-generation 
sequencing for patients with IHCC. However, 
even with the initial success of targeting 
several molecular subtypes of IHCC, iden-
tifying additional druggable alterations 
remains an important goal. Furthermore, in 
the coming years, increased emphasis must 
be placed on finding additional therapeutic 
options for patients with EHCC and GBC. ■

Disclosures: James M. Cleary, MD, PhD, 
received research funding to his institution 
from AbbVie, Merus NV, Roche, and Bristol 
Myers Squibb. He received research funding 
from Merck, AstraZeneca, Esperas Pharma, 
Bayer, and Tesaro; and travel funding and 
consulting fees from Bristol Myers Squibb.

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

TABLE.  Outcomes From Notable Cl in ical  Tr ia ls  Using Targeted Therapies  
for  Pat ients With Cholangiocarcinoma 17-19,24,26,29

Target Drug Outcome Trial

FGFR2 rearrangement Pemigatinib (n = 107) ORR: 35.5%
Median PFS:6.9 months 

FIGHT-202 (NCT02924376) 

Futibatinib (n = 67) ORR: 34% 
Median PFS: 7.2 months 

FOENIX-CCA2 (NCT02052778)

Infigratinib (n = 71) ORR: 31%  
Median PFS: 6.8 months
Median OS: 12.5 months

NCT02052778

IDH1 mutation Ivosidenib (n = 124) vs 
placebo (n = 61)

ORR: 2.4 % vs 0%
Median PFS: 2.7 vs 1.4 months
6-month OS rate: 67% vs 59%   
12-month OS rate: 48% vs 38% 

ClarIDHy 
(NCT02989857)

BRAF V600E mutations Dabrafenib plus  
trametinib (n = 43)

ORR: 42%
Median PFS: 9.0 months 
Median OS: 14 months

ROAR (NCT02034110)

ORR, overall response rate; OS, overall survival; PFS, progression-free survival.
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FIGHT ON
THE EVIDENCE TO

with  ONIV YDE ®

The first and only FDA-approved treatment, in combination with 5-FU/LV, for metastatic 
pancreatic cancer after gemcitabine-based therapy, proven to extend overall survival (OS)1

IN POST-GEMCITABINE 
METASTATIC PANCREATIC CANCER

INDICATION
ONIVYDE® (irinotecan liposome injection) is indicated, in combination with fluorouracil (5-FU) and leucovorin (LV), for the treatment of patients with metastatic 
adenocarcinoma of the pancreas after disease progression following gemcitabine-based therapy.
Limitation of Use: ONIVYDE is not indicated as a single agent for the treatment of patients with metastatic adenocarcinoma of the pancreas.
IMPORTANT SAFETY INFORMATION

WARNING: SEVERE NEUTROPENIA and SEVERE DIARRHEA
Fatal neutropenic sepsis occurred in 0.8% of patients receiving ONIVYDE. Severe or life-threatening neutropenic fever or sepsis occurred in 3% and severe 
or life-threatening neutropenia occurred in 20% of patients receiving ONIVYDE in combination with 5-FU and LV. Withhold ONIVYDE for absolute 
neutrophil count below 1500/mm3 or neutropenic fever. Monitor blood cell counts periodically during treatment.
Severe diarrhea occurred in 13% of patients receiving ONIVYDE in combination with 5-FU/LV. Do not administer ONIVYDE to patients with bowel 
obstruction. Withhold ONIVYDE for diarrhea of Grade 2–4 severity. Administer loperamide for late diarrhea of any severity. Administer atropine, if not 
contraindicated, for early diarrhea of any severity.

CONTRAINDICATION
ONIVYDE is contraindicated in patients who have experienced a severe 
hypersensitivity reaction to ONIVYDE or irinotecan HCl.
WARNINGS AND PRECAUTIONS
Severe Neutropenia
ONIVYDE can cause severe or life-threatening neutropenia and fatal 
neutropenic sepsis. In a clinical study, the incidence of fatal neutropenic sepsis 
was 0.8% among patients receiving ONIVYDE, occurring in 1/117 patients 
in the ONIVYDE + 5-FU/LV arm and 1/147 patients receiving ONIVYDE 
as a single agent. Severe or life-threatening neutropenia occurred in 20% of 
patients receiving ONIVYDE + 5-FU/LV vs 2% of patients receiving 5-FU/
LV. Grade 3/4 neutropenic fever/neutropenic sepsis occurred in 3% of patients 
receiving ONIVYDE + 5-FU/LV, and did not occur in patients receiving 5-FU/
LV. In patients receiving ONIVYDE + 5-FU/LV, the incidence of Grade 3/4 
neutropenia was higher among Asian (18/33 [55%]) vs White patients (13/73 
[18%]). Neutropenic fever/neutropenic sepsis was reported in 6% of Asian vs 1% 
of White patients.
Severe Diarrhea
ONIVYDE can cause severe and life-threatening diarrhea. Do not administer 
ONIVYDE to patients with bowel obstruction. Severe and life-threatening  
late-onset (onset >24 hours after chemotherapy) and early-onset diarrhea (onset 
≤24 hours after chemotherapy, sometimes with other symptoms of cholinergic 
reaction) were observed. An individual patient may experience both early- and 
late-onset diarrhea. 
In a clinical study, Grade 3/4 diarrhea occurred in 13% of patients receiving 
ONIVYDE + 5-FU/LV vs 4% receiving 5-FU/LV. Grade 3/4 late-onset diarrhea 
occurred in 9% of patients receiving ONIVYDE + 5-FU/LV vs 4% in patients 

receiving 5-FU/LV; the incidences of early-onset diarrhea were 3% and no 
Grade 3/4 incidences, respectively. Of patients receiving ONIVYDE + 5-FU/LV, 
34% received loperamide for late-onset diarrhea and 26% received atropine for 
early-onset diarrhea.
Interstitial Lung Disease (ILD)
Irinotecan HCl can cause severe and fatal ILD. Withhold ONIVYDE in patients 
with new or progressive dyspnea, cough, and fever, pending diagnostic evaluation. 
Discontinue ONIVYDE in patients with a confirmed diagnosis of ILD.
Severe Hypersensitivity Reactions
Irinotecan HCl can cause severe hypersensitivity reactions, including anaphylactic 
reactions. Permanently discontinue ONIVYDE in patients who experience a 
severe hypersensitivity reaction.
Embryo-Fetal Toxicity
Based on animal data with irinotecan HCl and the mechanism of action of 
ONIVYDE, ONIVYDE 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 and for 1 month after 
ONIVYDE treatment.
ADVERSE REACTIONS
• The most common (≥20%) adverse reactions in which patients receiving 

ONIVYDE + 5-FU/LV experienced a ≥5% higher incidence of any Grade vs the 
5-FU/LV arm, were diarrhea (any 59%, 26%; severe 13%, 4%) (early diarrhea 
[any 30%, 15%; severe 3%, 0%], late diarrhea [any 43%, 17%; severe 9%, 4%]), 
fatigue/asthenia (any 56%, 43%; severe 21%, 10%), vomiting (any 52%, 26%; 

* Liposomal irinotecan + 5-FU/LV is the only Category 1 National Comprehensive 
Cancer Network® (NCCN®) chemotherapy recommendation for patients with post-
gemcitabine metastatic pancreatic cancer with good performance status and disease 
progression.2 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.

†  NAPOLI-1 was a global, phase 3, randomized, open-label, multicenter trial in 
patients (N=417) with metastatic adenocarcinoma of the pancreas whose disease 

had progressed following gemcitabine-based therapy. Patients were initially 
randomized to receive ONIVYDE® (100 mg/m2 every 3 weeks) or 5-FU/LV. After  
63 patients were enrolled, a third arm, ONIVYDE® (70 mg/m2 every 2 weeks) 
+ 5-FU/LV, was added. Treatment was continued until disease progression or 
unacceptable toxicity. The primary endpoint was median OS. Additional efficacy 
endpoints were progression-free survival and objective response rate.1,4

References: 1. ONIVYDE® [package insert]. Basking Ridge, NJ. Ipsen Biopharmaceuticals, Inc.; 
2017. 2. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology 
(NCCN Guidelines®) for Pancreatic Adenocarcinoma V.3.2017. © National Comprehensive Cancer 
Network, Inc. 2017. All rights reserved. Accessed November 2, 2017. To view the most recent and 
complete version of the guideline, go online to NCCN.org. NATIONAL COMPREHENSIVE 

CANCER NETWORK®, NCCN®, NCCN GUIDELINES®, and all other NCCN Content are 
trademarks owned by the National Comprehensive Cancer Network, Inc. 3. Data on file #1. Basking 
Ridge, NJ. Ipsen Biopharmaceuticals, Inc.; 2015. 4. Wang-Gillam A, Li C-P, Bodoky G, et al. Lancet. 
2016;387:545-557. 

For more information, visit ONIVYDEinfo.com

severe 11%, 3%), nausea (any 51%, 34%; severe 8%, 4%), decreased appetite 
(any 44%, 32%; severe 4%, 2%), stomatitis (any 32%, 12%; severe 4%, 1%), 
pyrexia (any 23%, 11%; severe 2%, 1%).

• Of less common (<20%) adverse reactions, patients receiving ONIVYDE 
+ 5-FU/LV who experienced Grade 3/4 adverse reactions at a ≥2% higher 
incidence of Grade 3/4 toxicity vs the 5-FU/LV arm, respectively, were sepsis 
(3%, 1%), neutropenic fever/neutropenic sepsis (3%, 0%), gastroenteritis (3%, 
0%), intravenous catheter-related infection (3%, 0%), weight loss (2%, 0%), 
and dehydration (4%, 2%).

• The laboratory abnormalities in which patients receiving ONIVYDE +  
5-FU/LV experienced a ≥5% higher incidence vs the 5-FU/LV arm, were 
anemia (any 97%, 86%; severe 6%, 5%), lymphopenia (any 81%, 75%; severe 
27%, 17%), neutropenia (any 52%, 6%; severe 20%, 2%), thrombocytopenia 
(any 41%, 33%; severe 2%, 0%), increased alanine aminotransferase (any 
51%, 37%; severe 6%, 1%), hypoalbuminemia (any 43%, 30%; severe 2%, 
0%), hypomagnesemia (any 35%, 21%; severe 0%, 0%), hypokalemia (any 
32%, 19%; severe 2%, 2%), hypocalcemia (any 32%, 20%; severe 1%, 0%), 
hypophosphatemia (any 29%, 18%; severe 4%, 1%), hyponatremia (any 27%, 
12%; severe 5%, 3%), increased creatinine (any 18%, 13%; severe 0%, 0%). 

• ONIVYDE can cause cholinergic reactions manifesting as rhinitis, increased 
salivation, flushing, bradycardia, miosis, lacrimation, diaphoresis, and intestinal 
hyperperistalsis with abdominal cramping and early-onset diarrhea. Grade 
1/2 cholinergic symptoms other than early diarrhea occurred in 12 (4.5%) 
ONIVYDE-treated patients.

• Infusion reactions, consisting of rash, urticaria, periorbital edema, or pruritus, 
occurring on the day of ONIVYDE administration were reported in 3% of 
patients receiving ONIVYDE or ONIVYDE + 5-FU/LV.

• The most common serious adverse reactions (≥2%) of ONIVYDE were 
diarrhea, vomiting, neutropenic fever or neutropenic sepsis, nausea, pyrexia, 
sepsis, dehydration, septic shock, pneumonia, acute renal failure,  
and thrombocytopenia.

DRUG INTERACTIONS
Avoid the use of strong CYP3A4 inducers, if possible, and substitute  
non-enzyme–inducing therapies ≥2 weeks prior to initiation of ONIVYDE.  
Avoid the use of strong CYP3A4 or UGT1A1 inhibitors, if possible, and 
discontinue strong CYP3A4 inhibitors ≥1 week prior to starting therapy.
USE IN SPECIFIC POPULATIONS
Pregnancy and Reproductive Potential
Advise pregnant women of the potential risk to a fetus. Advise males with female 
partners of reproductive potential to use effective contraception during and for  
4 months after ONIVYDE treatment.
Lactation
Advise nursing women not to breastfeed during and for 1 month after  
ONIVYDE treatment.
Pediatric
Safety and effectiveness of ONIVYDE have not been established in  
pediatric patients.
DOSAGE AND ADMINISTRATION
The recommended dose of ONIVYDE is 70 mg/m2 intravenous (IV) infusion 
over 90 minutes every 2 weeks, administered prior to LV and 5-FU. The 
recommended starting dose of ONIVYDE in patients known to be homozygous 
for the UGT1A1*28 allele is 50 mg/m2 administered by IV infusion over   
90 minutes. There is no recommended dose of ONIVYDE for patients with 
serum bilirubin above the upper limit of normal. Premedicate with a corticosteroid 
and an anti-emetic 30 minutes prior to ONIVYDE. Withhold ONIVYDE for 
Grade 3/4 adverse reactions. Resume ONIVYDE with reduced dose once 
adverse reaction recovered to ≤Grade 1. Discontinue ONIVYDE in patients who 
experience a severe hypersensitivity reaction and in patients with a confirmed 
diagnosis of ILD.
Do not substitute ONIVYDE for other drugs containing irinotecan HCl.

ONIVYDE®: RECOMMENDED &  
FDA-APPROVED BASED ON EVIDENCE

THE ONLY CATEGORY 1 
NCCN® CHEMOTHERAPY 
RECOMMENDATION IN POST-
GEMCITABINE METASTATIC 
PANCREATIC CANCER2*

FDA-APPROVED FOR METASTATIC 
PANCREATIC CANCER AFTER 
GEMCITABINE1

•  Proven in combination with 5-FU/LV in NAPOLI-1—the largest 
phase 3 trial† in patients with metastatic pancreatic cancer with 
disease progression after gemcitabine-based therapy3,4

Please see additional Important Safety Information throughout and Brief Summary of Full Prescribing Information, including 
Boxed Warning, on adjacent pages.

©2018 Ipsen Biopharmaceuticals, Inc. All rights reserved.
ONIVYDE is a registered trademark of Ipsen Biopharm Ltd.
All other trademarks are the property of their respective owners.
March 2018 ONV-US-001002.
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FIGHT ON
THE EVIDENCE TO

with  ONIV YDE ®

The first and only FDA-approved treatment, in combination with 5-FU/LV, for metastatic 
pancreatic cancer after gemcitabine-based therapy, proven to extend overall survival (OS)1

IN POST-GEMCITABINE 
METASTATIC PANCREATIC CANCER

INDICATION
ONIVYDE® (irinotecan liposome injection) is indicated, in combination with fluorouracil (5-FU) and leucovorin (LV), for the treatment of patients with metastatic 
adenocarcinoma of the pancreas after disease progression following gemcitabine-based therapy.
Limitation of Use: ONIVYDE is not indicated as a single agent for the treatment of patients with metastatic adenocarcinoma of the pancreas.
IMPORTANT SAFETY INFORMATION

WARNING: SEVERE NEUTROPENIA and SEVERE DIARRHEA
Fatal neutropenic sepsis occurred in 0.8% of patients receiving ONIVYDE. Severe or life-threatening neutropenic fever or sepsis occurred in 3% and severe 
or life-threatening neutropenia occurred in 20% of patients receiving ONIVYDE in combination with 5-FU and LV. Withhold ONIVYDE for absolute 
neutrophil count below 1500/mm3 or neutropenic fever. Monitor blood cell counts periodically during treatment.
Severe diarrhea occurred in 13% of patients receiving ONIVYDE in combination with 5-FU/LV. Do not administer ONIVYDE to patients with bowel 
obstruction. Withhold ONIVYDE for diarrhea of Grade 2–4 severity. Administer loperamide for late diarrhea of any severity. Administer atropine, if not 
contraindicated, for early diarrhea of any severity.

CONTRAINDICATION
ONIVYDE is contraindicated in patients who have experienced a severe 
hypersensitivity reaction to ONIVYDE or irinotecan HCl.
WARNINGS AND PRECAUTIONS
Severe Neutropenia
ONIVYDE can cause severe or life-threatening neutropenia and fatal 
neutropenic sepsis. In a clinical study, the incidence of fatal neutropenic sepsis 
was 0.8% among patients receiving ONIVYDE, occurring in 1/117 patients 
in the ONIVYDE + 5-FU/LV arm and 1/147 patients receiving ONIVYDE 
as a single agent. Severe or life-threatening neutropenia occurred in 20% of 
patients receiving ONIVYDE + 5-FU/LV vs 2% of patients receiving 5-FU/
LV. Grade 3/4 neutropenic fever/neutropenic sepsis occurred in 3% of patients 
receiving ONIVYDE + 5-FU/LV, and did not occur in patients receiving 5-FU/
LV. In patients receiving ONIVYDE + 5-FU/LV, the incidence of Grade 3/4 
neutropenia was higher among Asian (18/33 [55%]) vs White patients (13/73 
[18%]). Neutropenic fever/neutropenic sepsis was reported in 6% of Asian vs 1% 
of White patients.
Severe Diarrhea
ONIVYDE can cause severe and life-threatening diarrhea. Do not administer 
ONIVYDE to patients with bowel obstruction. Severe and life-threatening  
late-onset (onset >24 hours after chemotherapy) and early-onset diarrhea (onset 
≤24 hours after chemotherapy, sometimes with other symptoms of cholinergic 
reaction) were observed. An individual patient may experience both early- and 
late-onset diarrhea. 
In a clinical study, Grade 3/4 diarrhea occurred in 13% of patients receiving 
ONIVYDE + 5-FU/LV vs 4% receiving 5-FU/LV. Grade 3/4 late-onset diarrhea 
occurred in 9% of patients receiving ONIVYDE + 5-FU/LV vs 4% in patients 

receiving 5-FU/LV; the incidences of early-onset diarrhea were 3% and no 
Grade 3/4 incidences, respectively. Of patients receiving ONIVYDE + 5-FU/LV, 
34% received loperamide for late-onset diarrhea and 26% received atropine for 
early-onset diarrhea.
Interstitial Lung Disease (ILD)
Irinotecan HCl can cause severe and fatal ILD. Withhold ONIVYDE in patients 
with new or progressive dyspnea, cough, and fever, pending diagnostic evaluation. 
Discontinue ONIVYDE in patients with a confirmed diagnosis of ILD.
Severe Hypersensitivity Reactions
Irinotecan HCl can cause severe hypersensitivity reactions, including anaphylactic 
reactions. Permanently discontinue ONIVYDE in patients who experience a 
severe hypersensitivity reaction.
Embryo-Fetal Toxicity
Based on animal data with irinotecan HCl and the mechanism of action of 
ONIVYDE, ONIVYDE 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 and for 1 month after 
ONIVYDE treatment.
ADVERSE REACTIONS
• The most common (≥20%) adverse reactions in which patients receiving 

ONIVYDE + 5-FU/LV experienced a ≥5% higher incidence of any Grade vs the 
5-FU/LV arm, were diarrhea (any 59%, 26%; severe 13%, 4%) (early diarrhea 
[any 30%, 15%; severe 3%, 0%], late diarrhea [any 43%, 17%; severe 9%, 4%]), 
fatigue/asthenia (any 56%, 43%; severe 21%, 10%), vomiting (any 52%, 26%; 

* Liposomal irinotecan + 5-FU/LV is the only Category 1 National Comprehensive 
Cancer Network® (NCCN®) chemotherapy recommendation for patients with post-
gemcitabine metastatic pancreatic cancer with good performance status and disease 
progression.2 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.

†  NAPOLI-1 was a global, phase 3, randomized, open-label, multicenter trial in 
patients (N=417) with metastatic adenocarcinoma of the pancreas whose disease 

had progressed following gemcitabine-based therapy. Patients were initially 
randomized to receive ONIVYDE® (100 mg/m2 every 3 weeks) or 5-FU/LV. After  
63 patients were enrolled, a third arm, ONIVYDE® (70 mg/m2 every 2 weeks) 
+ 5-FU/LV, was added. Treatment was continued until disease progression or 
unacceptable toxicity. The primary endpoint was median OS. Additional efficacy 
endpoints were progression-free survival and objective response rate.1,4

References: 1. ONIVYDE® [package insert]. Basking Ridge, NJ. Ipsen Biopharmaceuticals, Inc.; 
2017. 2. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology 
(NCCN Guidelines®) for Pancreatic Adenocarcinoma V.3.2017. © National Comprehensive Cancer 
Network, Inc. 2017. All rights reserved. Accessed November 2, 2017. To view the most recent and 
complete version of the guideline, go online to NCCN.org. NATIONAL COMPREHENSIVE 

CANCER NETWORK®, NCCN®, NCCN GUIDELINES®, and all other NCCN Content are 
trademarks owned by the National Comprehensive Cancer Network, Inc. 3. Data on file #1. Basking 
Ridge, NJ. Ipsen Biopharmaceuticals, Inc.; 2015. 4. Wang-Gillam A, Li C-P, Bodoky G, et al. Lancet. 
2016;387:545-557. 
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severe 11%, 3%), nausea (any 51%, 34%; severe 8%, 4%), decreased appetite 
(any 44%, 32%; severe 4%, 2%), stomatitis (any 32%, 12%; severe 4%, 1%), 
pyrexia (any 23%, 11%; severe 2%, 1%).

• Of less common (<20%) adverse reactions, patients receiving ONIVYDE 
+ 5-FU/LV who experienced Grade 3/4 adverse reactions at a ≥2% higher 
incidence of Grade 3/4 toxicity vs the 5-FU/LV arm, respectively, were sepsis 
(3%, 1%), neutropenic fever/neutropenic sepsis (3%, 0%), gastroenteritis (3%, 
0%), intravenous catheter-related infection (3%, 0%), weight loss (2%, 0%), 
and dehydration (4%, 2%).

• The laboratory abnormalities in which patients receiving ONIVYDE +  
5-FU/LV experienced a ≥5% higher incidence vs the 5-FU/LV arm, were 
anemia (any 97%, 86%; severe 6%, 5%), lymphopenia (any 81%, 75%; severe 
27%, 17%), neutropenia (any 52%, 6%; severe 20%, 2%), thrombocytopenia 
(any 41%, 33%; severe 2%, 0%), increased alanine aminotransferase (any 
51%, 37%; severe 6%, 1%), hypoalbuminemia (any 43%, 30%; severe 2%, 
0%), hypomagnesemia (any 35%, 21%; severe 0%, 0%), hypokalemia (any 
32%, 19%; severe 2%, 2%), hypocalcemia (any 32%, 20%; severe 1%, 0%), 
hypophosphatemia (any 29%, 18%; severe 4%, 1%), hyponatremia (any 27%, 
12%; severe 5%, 3%), increased creatinine (any 18%, 13%; severe 0%, 0%). 

• ONIVYDE can cause cholinergic reactions manifesting as rhinitis, increased 
salivation, flushing, bradycardia, miosis, lacrimation, diaphoresis, and intestinal 
hyperperistalsis with abdominal cramping and early-onset diarrhea. Grade 
1/2 cholinergic symptoms other than early diarrhea occurred in 12 (4.5%) 
ONIVYDE-treated patients.

• Infusion reactions, consisting of rash, urticaria, periorbital edema, or pruritus, 
occurring on the day of ONIVYDE administration were reported in 3% of 
patients receiving ONIVYDE or ONIVYDE + 5-FU/LV.

• The most common serious adverse reactions (≥2%) of ONIVYDE were 
diarrhea, vomiting, neutropenic fever or neutropenic sepsis, nausea, pyrexia, 
sepsis, dehydration, septic shock, pneumonia, acute renal failure,  
and thrombocytopenia.

DRUG INTERACTIONS
Avoid the use of strong CYP3A4 inducers, if possible, and substitute  
non-enzyme–inducing therapies ≥2 weeks prior to initiation of ONIVYDE.  
Avoid the use of strong CYP3A4 or UGT1A1 inhibitors, if possible, and 
discontinue strong CYP3A4 inhibitors ≥1 week prior to starting therapy.
USE IN SPECIFIC POPULATIONS
Pregnancy and Reproductive Potential
Advise pregnant women of the potential risk to a fetus. Advise males with female 
partners of reproductive potential to use effective contraception during and for  
4 months after ONIVYDE treatment.
Lactation
Advise nursing women not to breastfeed during and for 1 month after  
ONIVYDE treatment.
Pediatric
Safety and effectiveness of ONIVYDE have not been established in  
pediatric patients.
DOSAGE AND ADMINISTRATION
The recommended dose of ONIVYDE is 70 mg/m2 intravenous (IV) infusion 
over 90 minutes every 2 weeks, administered prior to LV and 5-FU. The 
recommended starting dose of ONIVYDE in patients known to be homozygous 
for the UGT1A1*28 allele is 50 mg/m2 administered by IV infusion over   
90 minutes. There is no recommended dose of ONIVYDE for patients with 
serum bilirubin above the upper limit of normal. Premedicate with a corticosteroid 
and an anti-emetic 30 minutes prior to ONIVYDE. Withhold ONIVYDE for 
Grade 3/4 adverse reactions. Resume ONIVYDE with reduced dose once 
adverse reaction recovered to ≤Grade 1. Discontinue ONIVYDE in patients who 
experience a severe hypersensitivity reaction and in patients with a confirmed 
diagnosis of ILD.
Do not substitute ONIVYDE for other drugs containing irinotecan HCl.

ONIVYDE®: RECOMMENDED &  
FDA-APPROVED BASED ON EVIDENCE

THE ONLY CATEGORY 1 
NCCN® CHEMOTHERAPY 
RECOMMENDATION IN POST-
GEMCITABINE METASTATIC 
PANCREATIC CANCER2*

FDA-APPROVED FOR METASTATIC 
PANCREATIC CANCER AFTER 
GEMCITABINE1

•  Proven in combination with 5-FU/LV in NAPOLI-1—the largest 
phase 3 trial† in patients with metastatic pancreatic cancer with 
disease progression after gemcitabine-based therapy3,4

Please see additional Important Safety Information throughout and Brief Summary of Full Prescribing Information, including 
Boxed Warning, on adjacent pages.
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ONIVYDE® (irinotecan liposome injection) for intravenous use  
Initial U.S. Approval: 1996 
 
BRIEF SUMMARY: refer to full Prescribing Information for 
complete product information. 
 
1. INDICATIONS AND USAGE 
ONIVYDE® is indicated, in combination with 5-FU/LV, for the treatment of 
patients with metastatic adenocarcinoma of the pancreas after disease 
progression following gemcitabine-based therapy. 
Limitation of Use: ONIVYDE® is not indicated as a single agent for the 
treatment of patients with metastatic adenocarcinoma of the pancreas 
(see Clinical Studies, 14). 
 

WARNING: SEVERE NEUTROPENIA and SEVERE DIARRHEA 
Fatal neutropenic sepsis occurred in 0.8% of patients receiving 
ONIVYDE®. Severe or life-threatening neutropenic fever or sepsis 
occurred in 3% and severe or life-threatening neutropenia occurred in 
20% of patients receiving ONIVYDE® in combination with fluorouracil (5-
FU) and leucovorin (LV). Withhold ONIVYDE® for absolute neutrophil 
count below 1500/mm3 or neutropenic fever. Monitor blood cell counts 
periodically during treatment. (see Dosing and Administration 2.2, 5.1) 
Severe diarrhea occurred in 13% of patients receiving ONIVYDE®/5-
FU/LV. Do not administer ONIVYDE® to patients with bowel obstruction. 
Withhold ONIVYDE® for diarrhea of Grade 2–4 severity. Administer 
loperamide for late diarrhea of any severity. Administer atropine, if not 
contraindicated, for early diarrhea of any severity. (see Dosing and 
Administration 2.2, see Warnings and Precautions 5.2) 
 
 
4 CONTRAINDICATIONS 
ONIVYDE® is contraindicated in patients who have experienced a severe 
hypersensitivity reaction to ONIVYDE® or irinotecan HCl. 
 
5 WARNINGS AND PRECAUTIONS 
5.1 Severe Neutropenia: ONIVYDE® can cause severe or life-threatening 
neutropenia and fatal neutropenic sepsis. In Study 1, the incidence of 
fatal neutropenic sepsis was 0.8% among patients receiving ONIVYDE®, 
occurring in 1/117 patients in the ONIVYDE®/5-FU/LV arm and 1/147 
patients receiving single-agent ONIVYDE®. Severe or life-threatening 
neutropenia occurred in 20% of patients receiving ONIVYDE®/5-FU/LV 
compared to 2% of patients receiving fluorouracil/leucovorin alone (5-
FU/LV). Grade 3/4 neutropenic fever/neutropenic sepsis occurred in 3% 
of patients receiving ONIVYDE®/5-FU/LV, and did not occur in patients 
receiving 5-FU/LV. 
In patients receiving ONIVYDE®/5-FU/LV, the incidence of Grade 3/4 
neutropenia was higher among Asian patients (18/33 [55%]) vs White 
patients (13/73 [18%]). Neutropenic fever/neutropenic sepsis was 
reported in 6% of Asian patients vs 1% of White patients (see Clinical 
Pharmacology, 12.3). 
Monitor complete blood cell counts on Days 1 and 8 of every cycle and 
more frequently if clinically indicated. Withhold ONIVYDE® if the absolute 
neutrophil count (ANC) is below 1500/mm3 or if neutropenic fever occurs. 
Resume ONIVYDE® when the ANC is 1500/mm3 or above. Reduce 
ONIVYDE® dose for Grade 3–4 neutropenia or neutropenic fever following 
recovery in subsequent cycles (see Dosage and Administration, 2.2). 
5.2 Severe Diarrhea: ONIVYDE® can cause severe and life-threatening 
diarrhea. Do not administer ONIVYDE® to patients with bowel 
obstruction. 
Severe or life-threatening diarrhea followed one of two patterns: late-
onset diarrhea (onset ˃24 hours following chemotherapy) and early-onset 
diarrhea (onset ≤24 hours of chemotherapy, sometimes occurring with 
other symptoms of cholinergic reaction) (see Cholinergic Reactions, 6.1). 
An individual patient may experience both early- and late-onset diarrhea. 
In Study 1, Grade 3 or 4 diarrhea occurred in 13% receiving ONIVYDE®/5-
FU/LV vs 4% receiving 5-FU/LV. The incidence of Grade 3 or 4 late-onset 
diarrhea was 9% in patients receiving ONIVYDE®/5-FU/LV vs 4% in 
patients receiving 5-FU/LV. The incidence of Grade 3 or 4 early-onset 

diarrhea was 3% in patients receiving ONIVYDE®/5-FU/LV vs none in 
patients receiving 5-FU/LV. Of patients receiving ONIVYDE®/5-FU/LV in 
Study 1, 34% received loperamide for late-onset diarrhea and 26% 
received atropine for early-onset diarrhea. Withhold ONIVYDE® for Grade 
2–4 diarrhea. Initiate loperamide for late-onset diarrhea of any severity. 
Administer IV or subcutaneous atropine 0.25–1 mg (unless clinically 
contraindicated) for early-onset diarrhea of any severity. Following 
recovery to Grade 1 diarrhea, resume ONIVYDE® at a reduced dose (see 
Dosage and Administration, 2.2). 
5.3 Interstitial Lung Disease (ILD): Irinotecan HCl can cause severe and 
fatal ILD. Withhold ONIVYDE® in patients with new or progressive 
dyspnea, cough, and fever, pending diagnostic evaluation. Discontinue 
ONIVYDE® in patients with a confirmed diagnosis of ILD. 
5.4 Severe Hypersensitivity Reaction: Irinotecan HCl can cause severe 
hypersensitivity reactions, including anaphylactic reactions. Permanently 
discontinue ONIVYDE® in patients who experience a severe 
hypersensitivity reaction. 
5.5 Embryo-Fetal Toxicity: Based on animal data with irinotecan HCl and 
the mechanism of action of ONIVYDE®, ONIVYDE® can cause fetal harm 
when administered to a pregnant woman. Embryotoxicity and 
teratogenicity were observed following treatment with irinotecan HCl, at 
doses resulting in irinotecan exposures lower than those achieved with 
ONIVYDE® 70 mg/m2 in humans, administered to pregnant rats and 
rabbits during organogenesis. Advise pregnant women of the potential 
risk to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with ONIVYDE® and for 1 month 
following the final dose (see Use in Specific Populations, 8.1, 8.3; Clinical 
Pharmacology, 12.1). 
 
6 ADVERSE REACTIONS 
The following adverse drug reactions are discussed in greater detail in 
other sections of the label: 
• Severe Neutropenia (see Warnings and Precautions, 5.1; Boxed 

Warning) 
• Severe Diarrhea (see Warnings and Precautions, 5.2; Boxed Warning) 
• Interstitial Lung Disease (see Warnings and Precautions, 5.3) 
• Severe Hypersensitivity Reactions (see Warnings and Precautions, 5.4) 
6.1 Clinical Trials Experience 
The safety data described below are derived from patients with 
metastatic adenocarcinoma of the pancreas previously treated with 
gemcitabine-based therapy who received any part of protocol-specified 
therapy in Study 1, an international, randomized, active-controlled, open-
label trial. Protocol-specified therapy consisted of ONIVYDE® 70 mg/m2 
with LV 400 mg/m2 and 5-FU 2400 mg/m2 over 46 hours every 2 weeks 
(ONIVYDE®/5-FU/LV; n=117), ONIVYDE® 100 mg/m2 every 3 weeks 
(n=147), or LV 200 mg/m2 and 5-FU 2000 mg/m2 over 24 hours weekly for 
4 weeks followed by 2 week rest (5-FU/LV; n=134) (see Clinical Studies, 
14). Serum bilirubin within the institutional normal range, albumin ≥3 
g/dL, and Karnofsky Performance Status (KPS) ≥70 were required for 
study entry. The median duration of exposure was 9 weeks in the 
ONIVYDE®/5-FU/LV arm, 9 weeks in the ONIVYDE® monotherapy arm and 
6 weeks in the 5-FU/LV arm. 
The most common adverse reactions (≥20%) of ONIVYDE® were diarrhea, 
fatigue/asthenia, vomiting, nausea, decreased appetite, stomatitis, and 
pyrexia. The most common, severe laboratory abnormalities (≥10%, 
Grade 3 or 4) were lymphopenia and neutropenia. The most common 
serious adverse reactions (≥2%) of ONIVYDE® were diarrhea, vomiting, 
neutropenic fever or neutropenic sepsis, nausea, pyrexia, sepsis, 
dehydration, septic shock, pneumonia, acute renal failure, and 
thrombocytopenia. 
Adverse reactions led to permanent discontinuation of ONIVYDE® in 11% 
of patients receiving ONIVYDE®/5-FU/LV; the most frequent adverse 
reactions resulting in discontinuation of ONIVYDE® were diarrhea, 
vomiting, and sepsis. Dose reductions of ONIVYDE® for adverse reactions 
occurred in 33% of patients receiving ONIVYDE®/5-FU/LV; the most 
frequent adverse reactions requiring dose reductions were neutropenia, 
diarrhea, nausea, and anemia. ONIVYDE® was withheld or delayed for 
adverse reactions in 62% of patients receiving ONIVYDE®/5-FU/LV; the 
most frequent adverse reactions requiring interruption or delays were 
neutropenia, diarrhea, fatigue, vomiting, and thrombocytopenia. 

 
 
Table 2: Adverse Reactions with Higher Incidence (≥5% Difference for  
Grades 1–4* or ≥2% Difference for Grades 3 and 4) in the ONIVYDE®/5-
FU/LV Arm 

Adverse Reaction 

ONIVYDE®/5-
FU/LV n=117 

 
 
 

n=117 

5-FU/LV 
n=134 

Grades 
1–4 (%) 

Grades  
3–4 (%) 

Grades 
1–4 (%) 

Grades  
3–4 (%) 

Gastrointestinal disorders 
Diarrhea 59 13 26 4 
    Early diarrhea† 30 3 15 0 
    Late diarrhea‡ 43 9 17 4 
Vomiting 52 11 26 3 
Nausea 51 8 34 4 
Stomatitis§ 32 4 12 1 
Infections and infestations 38 17 15 10 
Sepsis 4 3 2 1 
Neutropenic fever/neutropenic 
sepsis♠  

3 3 1 0 

Gastroenteritis 3 3 0 0 
Intravenous catheter-related infection 3 3 0 0 

General disorders and administration site conditions 
Fatigue/asthenia 56 21 43 10 
Pyrexia 23 2 11 1 
Metabolism and nutrition disorders 
Decreased appetite 44 4 32 2 
Weight loss 17 2 7 0 
Dehydration 8 4 7 2 
Skin and subcutaneous tissue disorders 
Alopecia 14 1 5 0 

*NCI CTCAE v4.0. 
†Early diarrhea: onset ≤24 hours of ONIVYDE® administration. 
‡Late diarrhea: onset >1 day after ONIVYDE® administration. 
§Includes stomatitis, aphthous stomatitis, mouth ulceration, mucosal 
inflammation. 
♠Includes febrile neutropenia. 
Cholinergic Reactions: ONIVYDE® can cause cholinergic reactions 
manifesting as rhinitis, increased salivation, flushing, bradycardia, miosis, 
lacrimation, diaphoresis, and intestinal hyperperistalsis with abdominal 
cramping and early-onset diarrhea. In Study 1, Grade 1 or 2 cholinergic 
symptoms other than early diarrhea occurred in 12 (4.5%) ONIVYDE®-
treated patients. Six of these 12 patients received atropine and in 1 of the 
6 patients, atropine was administered for cholinergic symptoms other 
than diarrhea. 
Infusion Reactions: Infusion reactions, consisting of rash, urticaria, 
periorbital edema, or pruritus, occurring on the day of ONIVYDE® 
administration, were reported in 3% of patients receiving ONIVYDE® or 
ONIVYDE®/5-FU/LV. 
 
The following laboratory abnormalities were reported (NCI CTCAE v4.0, 
worst grade shown) with higher incidence (≥5% difference Grades 1–4 
[any] or ≥5% difference Grades 3–4 [severe] according to NCI CTCAE 
v4.0) for patients receiving ONIVYDE/5-FU/LV (n=117) vs 5-FU/LV 
(n=134). Percentages were based on the number of patients with a 
baseline and at least 1 post-baseline measurement. Hematology: anemia 
(any 97%, 86%; severe 6%, 5%), lymphopenia (any 81%, 75%; severe 27%, 
17%), neutropenia (any 52%, 6%; severe 20%, 2%), thrombocytopenia 
(any 41%, 33%; severe 2%, 0%). Hepatic: increased alanine 
aminotransferase (any 51%, 37%; severe 6%, 1%), hypoalbuminemia (any 
43%, 30%; severe 2%, 0%). Metabolic: hypomagnesemia (any 35%, 21%; 
severe 0%, 0%), hypokalemia (any 32%, 19%; severe 2%, 2%), 
hypocalcemia (any 32%, 20%; severe 1%, 0%), hypophosphatemia (any 
29%, 18%; severe 4%, 1%), hyponatremia (any 27%, 12%; severe 5%, 3%). 
Renal: increased creatinine (any 18%, 13%; severe 0%, 0%). 
 

 
 
 
7 DRUG INTERACTIONS 
7.1 Strong CYP3A4 Inducers: Following administration of non-liposomal 
irinotecan (ie, irinotecan HCl), exposure to irinotecan or its active 
metabolite, SN-38, is substantially reduced in adult and pediatric patients 
concomitantly receiving the CYP3A4 enzyme-inducing anticonvulsants 
phenytoin and strong CYP3A4 inducers. Avoid the use of strong CYP3A4 
inducers (eg, rifampin, phenytoin, carbamazepine, rifabutin, rifapentine, 
phenobarbital, St. John's wort) if possible. Substitute non-enzyme 
inducing therapies ≥2 weeks prior to initiation of ONIVYDE® therapy (see 
Clinical Pharmacology, 12.3). 
7.2 Strong CYP3A4 or UGT1A1 Inhibitors: Following administration of 
non-liposomal irinotecan (ie, irinotecan HCl), patients receiving 
concomitant ketoconazole, a CYP3A4 and UGT1A1 inhibitor, have 
increased exposure to irinotecan and its active metabolite SN-38. Co-
administration of ONIVYDE® with other inhibitors of CYP3A4 (eg, 
clarithromycin, indinavir, itraconazole, lopinavir, nefazodone, nelfinavir, 
ritonavir, saquinavir, telaprevir, voriconazole) or UGT1A1 (eg, atazanavir, 
gemfibrozil, indinavir) may increase systemic exposure to irinotecan or 
SN-38. Avoid the use of strong CYP3A4 or UGT1A1 inhibitors if possible. 
Discontinue strong CYP3A4 inhibitors ≥1 week prior to starting ONIVYDE® 
therapy (see Clinical Pharmacology, 12.3). 
 
8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy, Risk Summary: Based on animal data with irinotecan HCl 
and the mechanism of action of ONIVYDE®, ONIVYDE® can cause fetal 
harm when administered to a pregnant woman (see Clinical 
Pharmacology, 12.1). There are no available data in pregnant women. 
Embryotoxicity and teratogenicity were observed following treatment 
with irinotecan HCl, at doses resulting in irinotecan exposures lower than 
those achieved with ONIVYDE® 70 mg/m2 in humans, administered to 
pregnant rats and rabbits during organogenesis (see Data in the full 
Prescribing Information). Advise pregnant women of the potential risk to 
a fetus. 
8.2 Lactation, Risk Summary: There is no information regarding the 
presence of irinotecan liposome, irinotecan, or SN-38 (an active 
metabolite of irinotecan) in human milk, or the effects on the breastfed 
infant or on milk production. Irinotecan is present in rat milk (see Data in 
the full Prescribing Information). 
Because of the potential for serious adverse reactions in breastfed infants 
from ONIVYDE®, advise a nursing woman not to breastfeed during 
treatment with ONIVYDE® and for 1 month after the final dose.  
8.3 Females and Males of Reproductive Potential, Contraception, 
Females: ONIVYDE® can cause fetal harm when administered to a 
pregnant woman (see Use in Specific Populations, 8.1). Advise females of 
reproductive potential to use effective contraception during treatment 
with ONIVYDE® and for 1 month after the final dose. Males: Because of 
the potential for genotoxicity, advise males with female partners of 
reproductive potential to use condoms during treatment with ONIVYDE® 
and for 4 months after the final dose (see Nonclinical Toxicology, 13.1). 
8.4 Pediatric Use: Safety and effectiveness of ONIVYDE® have not been 
established in pediatric patients. 
8.5 Geriatric Use: Of the 264 patients who received single-agent 
ONIVYDE® or ONIVYDE®/5-FU/LV in Study 1, 49% were ≥65 years old and 
13% were ≥75 years old. No overall differences in safety and effectiveness 
were observed between these patients and younger patients. 
 
10 OVERDOSAGE 
There are no treatment interventions known to be effective for 
management of overdosage of ONIVYDE®. 
 
 
Distributed by Ipsen Biopharmaceuticals, Inc. Basking Ridge, NJ 07920 
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ONIVYDE® (irinotecan liposome injection) for intravenous use  
Initial U.S. Approval: 1996 
 
BRIEF SUMMARY: refer to full Prescribing Information for 
complete product information. 
 
1. INDICATIONS AND USAGE 
ONIVYDE® is indicated, in combination with 5-FU/LV, for the treatment of 
patients with metastatic adenocarcinoma of the pancreas after disease 
progression following gemcitabine-based therapy. 
Limitation of Use: ONIVYDE® is not indicated as a single agent for the 
treatment of patients with metastatic adenocarcinoma of the pancreas 
(see Clinical Studies, 14). 
 

WARNING: SEVERE NEUTROPENIA and SEVERE DIARRHEA 
Fatal neutropenic sepsis occurred in 0.8% of patients receiving 
ONIVYDE®. Severe or life-threatening neutropenic fever or sepsis 
occurred in 3% and severe or life-threatening neutropenia occurred in 
20% of patients receiving ONIVYDE® in combination with fluorouracil (5-
FU) and leucovorin (LV). Withhold ONIVYDE® for absolute neutrophil 
count below 1500/mm3 or neutropenic fever. Monitor blood cell counts 
periodically during treatment. (see Dosing and Administration 2.2, 5.1) 
Severe diarrhea occurred in 13% of patients receiving ONIVYDE®/5-
FU/LV. Do not administer ONIVYDE® to patients with bowel obstruction. 
Withhold ONIVYDE® for diarrhea of Grade 2–4 severity. Administer 
loperamide for late diarrhea of any severity. Administer atropine, if not 
contraindicated, for early diarrhea of any severity. (see Dosing and 
Administration 2.2, see Warnings and Precautions 5.2) 
 
 
4 CONTRAINDICATIONS 
ONIVYDE® is contraindicated in patients who have experienced a severe 
hypersensitivity reaction to ONIVYDE® or irinotecan HCl. 
 
5 WARNINGS AND PRECAUTIONS 
5.1 Severe Neutropenia: ONIVYDE® can cause severe or life-threatening 
neutropenia and fatal neutropenic sepsis. In Study 1, the incidence of 
fatal neutropenic sepsis was 0.8% among patients receiving ONIVYDE®, 
occurring in 1/117 patients in the ONIVYDE®/5-FU/LV arm and 1/147 
patients receiving single-agent ONIVYDE®. Severe or life-threatening 
neutropenia occurred in 20% of patients receiving ONIVYDE®/5-FU/LV 
compared to 2% of patients receiving fluorouracil/leucovorin alone (5-
FU/LV). Grade 3/4 neutropenic fever/neutropenic sepsis occurred in 3% 
of patients receiving ONIVYDE®/5-FU/LV, and did not occur in patients 
receiving 5-FU/LV. 
In patients receiving ONIVYDE®/5-FU/LV, the incidence of Grade 3/4 
neutropenia was higher among Asian patients (18/33 [55%]) vs White 
patients (13/73 [18%]). Neutropenic fever/neutropenic sepsis was 
reported in 6% of Asian patients vs 1% of White patients (see Clinical 
Pharmacology, 12.3). 
Monitor complete blood cell counts on Days 1 and 8 of every cycle and 
more frequently if clinically indicated. Withhold ONIVYDE® if the absolute 
neutrophil count (ANC) is below 1500/mm3 or if neutropenic fever occurs. 
Resume ONIVYDE® when the ANC is 1500/mm3 or above. Reduce 
ONIVYDE® dose for Grade 3–4 neutropenia or neutropenic fever following 
recovery in subsequent cycles (see Dosage and Administration, 2.2). 
5.2 Severe Diarrhea: ONIVYDE® can cause severe and life-threatening 
diarrhea. Do not administer ONIVYDE® to patients with bowel 
obstruction. 
Severe or life-threatening diarrhea followed one of two patterns: late-
onset diarrhea (onset ˃24 hours following chemotherapy) and early-onset 
diarrhea (onset ≤24 hours of chemotherapy, sometimes occurring with 
other symptoms of cholinergic reaction) (see Cholinergic Reactions, 6.1). 
An individual patient may experience both early- and late-onset diarrhea. 
In Study 1, Grade 3 or 4 diarrhea occurred in 13% receiving ONIVYDE®/5-
FU/LV vs 4% receiving 5-FU/LV. The incidence of Grade 3 or 4 late-onset 
diarrhea was 9% in patients receiving ONIVYDE®/5-FU/LV vs 4% in 
patients receiving 5-FU/LV. The incidence of Grade 3 or 4 early-onset 

diarrhea was 3% in patients receiving ONIVYDE®/5-FU/LV vs none in 
patients receiving 5-FU/LV. Of patients receiving ONIVYDE®/5-FU/LV in 
Study 1, 34% received loperamide for late-onset diarrhea and 26% 
received atropine for early-onset diarrhea. Withhold ONIVYDE® for Grade 
2–4 diarrhea. Initiate loperamide for late-onset diarrhea of any severity. 
Administer IV or subcutaneous atropine 0.25–1 mg (unless clinically 
contraindicated) for early-onset diarrhea of any severity. Following 
recovery to Grade 1 diarrhea, resume ONIVYDE® at a reduced dose (see 
Dosage and Administration, 2.2). 
5.3 Interstitial Lung Disease (ILD): Irinotecan HCl can cause severe and 
fatal ILD. Withhold ONIVYDE® in patients with new or progressive 
dyspnea, cough, and fever, pending diagnostic evaluation. Discontinue 
ONIVYDE® in patients with a confirmed diagnosis of ILD. 
5.4 Severe Hypersensitivity Reaction: Irinotecan HCl can cause severe 
hypersensitivity reactions, including anaphylactic reactions. Permanently 
discontinue ONIVYDE® in patients who experience a severe 
hypersensitivity reaction. 
5.5 Embryo-Fetal Toxicity: Based on animal data with irinotecan HCl and 
the mechanism of action of ONIVYDE®, ONIVYDE® can cause fetal harm 
when administered to a pregnant woman. Embryotoxicity and 
teratogenicity were observed following treatment with irinotecan HCl, at 
doses resulting in irinotecan exposures lower than those achieved with 
ONIVYDE® 70 mg/m2 in humans, administered to pregnant rats and 
rabbits during organogenesis. Advise pregnant women of the potential 
risk to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with ONIVYDE® and for 1 month 
following the final dose (see Use in Specific Populations, 8.1, 8.3; Clinical 
Pharmacology, 12.1). 
 
6 ADVERSE REACTIONS 
The following adverse drug reactions are discussed in greater detail in 
other sections of the label: 
• Severe Neutropenia (see Warnings and Precautions, 5.1; Boxed 

Warning) 
• Severe Diarrhea (see Warnings and Precautions, 5.2; Boxed Warning) 
• Interstitial Lung Disease (see Warnings and Precautions, 5.3) 
• Severe Hypersensitivity Reactions (see Warnings and Precautions, 5.4) 
6.1 Clinical Trials Experience 
The safety data described below are derived from patients with 
metastatic adenocarcinoma of the pancreas previously treated with 
gemcitabine-based therapy who received any part of protocol-specified 
therapy in Study 1, an international, randomized, active-controlled, open-
label trial. Protocol-specified therapy consisted of ONIVYDE® 70 mg/m2 
with LV 400 mg/m2 and 5-FU 2400 mg/m2 over 46 hours every 2 weeks 
(ONIVYDE®/5-FU/LV; n=117), ONIVYDE® 100 mg/m2 every 3 weeks 
(n=147), or LV 200 mg/m2 and 5-FU 2000 mg/m2 over 24 hours weekly for 
4 weeks followed by 2 week rest (5-FU/LV; n=134) (see Clinical Studies, 
14). Serum bilirubin within the institutional normal range, albumin ≥3 
g/dL, and Karnofsky Performance Status (KPS) ≥70 were required for 
study entry. The median duration of exposure was 9 weeks in the 
ONIVYDE®/5-FU/LV arm, 9 weeks in the ONIVYDE® monotherapy arm and 
6 weeks in the 5-FU/LV arm. 
The most common adverse reactions (≥20%) of ONIVYDE® were diarrhea, 
fatigue/asthenia, vomiting, nausea, decreased appetite, stomatitis, and 
pyrexia. The most common, severe laboratory abnormalities (≥10%, 
Grade 3 or 4) were lymphopenia and neutropenia. The most common 
serious adverse reactions (≥2%) of ONIVYDE® were diarrhea, vomiting, 
neutropenic fever or neutropenic sepsis, nausea, pyrexia, sepsis, 
dehydration, septic shock, pneumonia, acute renal failure, and 
thrombocytopenia. 
Adverse reactions led to permanent discontinuation of ONIVYDE® in 11% 
of patients receiving ONIVYDE®/5-FU/LV; the most frequent adverse 
reactions resulting in discontinuation of ONIVYDE® were diarrhea, 
vomiting, and sepsis. Dose reductions of ONIVYDE® for adverse reactions 
occurred in 33% of patients receiving ONIVYDE®/5-FU/LV; the most 
frequent adverse reactions requiring dose reductions were neutropenia, 
diarrhea, nausea, and anemia. ONIVYDE® was withheld or delayed for 
adverse reactions in 62% of patients receiving ONIVYDE®/5-FU/LV; the 
most frequent adverse reactions requiring interruption or delays were 
neutropenia, diarrhea, fatigue, vomiting, and thrombocytopenia. 

 
 
Table 2: Adverse Reactions with Higher Incidence (≥5% Difference for  
Grades 1–4* or ≥2% Difference for Grades 3 and 4) in the ONIVYDE®/5-
FU/LV Arm 

Adverse Reaction 

ONIVYDE®/5-
FU/LV n=117 

 
 
 

n=117 

5-FU/LV 
n=134 

Grades 
1–4 (%) 

Grades  
3–4 (%) 

Grades 
1–4 (%) 

Grades  
3–4 (%) 

Gastrointestinal disorders 
Diarrhea 59 13 26 4 
    Early diarrhea† 30 3 15 0 
    Late diarrhea‡ 43 9 17 4 
Vomiting 52 11 26 3 
Nausea 51 8 34 4 
Stomatitis§ 32 4 12 1 
Infections and infestations 38 17 15 10 
Sepsis 4 3 2 1 
Neutropenic fever/neutropenic 
sepsis♠  

3 3 1 0 

Gastroenteritis 3 3 0 0 
Intravenous catheter-related infection 3 3 0 0 

General disorders and administration site conditions 
Fatigue/asthenia 56 21 43 10 
Pyrexia 23 2 11 1 
Metabolism and nutrition disorders 
Decreased appetite 44 4 32 2 
Weight loss 17 2 7 0 
Dehydration 8 4 7 2 
Skin and subcutaneous tissue disorders 
Alopecia 14 1 5 0 

*NCI CTCAE v4.0. 
†Early diarrhea: onset ≤24 hours of ONIVYDE® administration. 
‡Late diarrhea: onset >1 day after ONIVYDE® administration. 
§Includes stomatitis, aphthous stomatitis, mouth ulceration, mucosal 
inflammation. 
♠Includes febrile neutropenia. 
Cholinergic Reactions: ONIVYDE® can cause cholinergic reactions 
manifesting as rhinitis, increased salivation, flushing, bradycardia, miosis, 
lacrimation, diaphoresis, and intestinal hyperperistalsis with abdominal 
cramping and early-onset diarrhea. In Study 1, Grade 1 or 2 cholinergic 
symptoms other than early diarrhea occurred in 12 (4.5%) ONIVYDE®-
treated patients. Six of these 12 patients received atropine and in 1 of the 
6 patients, atropine was administered for cholinergic symptoms other 
than diarrhea. 
Infusion Reactions: Infusion reactions, consisting of rash, urticaria, 
periorbital edema, or pruritus, occurring on the day of ONIVYDE® 
administration, were reported in 3% of patients receiving ONIVYDE® or 
ONIVYDE®/5-FU/LV. 
 
The following laboratory abnormalities were reported (NCI CTCAE v4.0, 
worst grade shown) with higher incidence (≥5% difference Grades 1–4 
[any] or ≥5% difference Grades 3–4 [severe] according to NCI CTCAE 
v4.0) for patients receiving ONIVYDE/5-FU/LV (n=117) vs 5-FU/LV 
(n=134). Percentages were based on the number of patients with a 
baseline and at least 1 post-baseline measurement. Hematology: anemia 
(any 97%, 86%; severe 6%, 5%), lymphopenia (any 81%, 75%; severe 27%, 
17%), neutropenia (any 52%, 6%; severe 20%, 2%), thrombocytopenia 
(any 41%, 33%; severe 2%, 0%). Hepatic: increased alanine 
aminotransferase (any 51%, 37%; severe 6%, 1%), hypoalbuminemia (any 
43%, 30%; severe 2%, 0%). Metabolic: hypomagnesemia (any 35%, 21%; 
severe 0%, 0%), hypokalemia (any 32%, 19%; severe 2%, 2%), 
hypocalcemia (any 32%, 20%; severe 1%, 0%), hypophosphatemia (any 
29%, 18%; severe 4%, 1%), hyponatremia (any 27%, 12%; severe 5%, 3%). 
Renal: increased creatinine (any 18%, 13%; severe 0%, 0%). 
 

 
 
 
7 DRUG INTERACTIONS 
7.1 Strong CYP3A4 Inducers: Following administration of non-liposomal 
irinotecan (ie, irinotecan HCl), exposure to irinotecan or its active 
metabolite, SN-38, is substantially reduced in adult and pediatric patients 
concomitantly receiving the CYP3A4 enzyme-inducing anticonvulsants 
phenytoin and strong CYP3A4 inducers. Avoid the use of strong CYP3A4 
inducers (eg, rifampin, phenytoin, carbamazepine, rifabutin, rifapentine, 
phenobarbital, St. John's wort) if possible. Substitute non-enzyme 
inducing therapies ≥2 weeks prior to initiation of ONIVYDE® therapy (see 
Clinical Pharmacology, 12.3). 
7.2 Strong CYP3A4 or UGT1A1 Inhibitors: Following administration of 
non-liposomal irinotecan (ie, irinotecan HCl), patients receiving 
concomitant ketoconazole, a CYP3A4 and UGT1A1 inhibitor, have 
increased exposure to irinotecan and its active metabolite SN-38. Co-
administration of ONIVYDE® with other inhibitors of CYP3A4 (eg, 
clarithromycin, indinavir, itraconazole, lopinavir, nefazodone, nelfinavir, 
ritonavir, saquinavir, telaprevir, voriconazole) or UGT1A1 (eg, atazanavir, 
gemfibrozil, indinavir) may increase systemic exposure to irinotecan or 
SN-38. Avoid the use of strong CYP3A4 or UGT1A1 inhibitors if possible. 
Discontinue strong CYP3A4 inhibitors ≥1 week prior to starting ONIVYDE® 
therapy (see Clinical Pharmacology, 12.3). 
 
8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy, Risk Summary: Based on animal data with irinotecan HCl 
and the mechanism of action of ONIVYDE®, ONIVYDE® can cause fetal 
harm when administered to a pregnant woman (see Clinical 
Pharmacology, 12.1). There are no available data in pregnant women. 
Embryotoxicity and teratogenicity were observed following treatment 
with irinotecan HCl, at doses resulting in irinotecan exposures lower than 
those achieved with ONIVYDE® 70 mg/m2 in humans, administered to 
pregnant rats and rabbits during organogenesis (see Data in the full 
Prescribing Information). Advise pregnant women of the potential risk to 
a fetus. 
8.2 Lactation, Risk Summary: There is no information regarding the 
presence of irinotecan liposome, irinotecan, or SN-38 (an active 
metabolite of irinotecan) in human milk, or the effects on the breastfed 
infant or on milk production. Irinotecan is present in rat milk (see Data in 
the full Prescribing Information). 
Because of the potential for serious adverse reactions in breastfed infants 
from ONIVYDE®, advise a nursing woman not to breastfeed during 
treatment with ONIVYDE® and for 1 month after the final dose.  
8.3 Females and Males of Reproductive Potential, Contraception, 
Females: ONIVYDE® can cause fetal harm when administered to a 
pregnant woman (see Use in Specific Populations, 8.1). Advise females of 
reproductive potential to use effective contraception during treatment 
with ONIVYDE® and for 1 month after the final dose. Males: Because of 
the potential for genotoxicity, advise males with female partners of 
reproductive potential to use condoms during treatment with ONIVYDE® 
and for 4 months after the final dose (see Nonclinical Toxicology, 13.1). 
8.4 Pediatric Use: Safety and effectiveness of ONIVYDE® have not been 
established in pediatric patients. 
8.5 Geriatric Use: Of the 264 patients who received single-agent 
ONIVYDE® or ONIVYDE®/5-FU/LV in Study 1, 49% were ≥65 years old and 
13% were ≥75 years old. No overall differences in safety and effectiveness 
were observed between these patients and younger patients. 
 
10 OVERDOSAGE 
There are no treatment interventions known to be effective for 
management of overdosage of ONIVYDE®. 
 
 
Distributed by Ipsen Biopharmaceuticals, Inc. Basking Ridge, NJ 07920 
ONIVYDE is a registered trademark of Ipsen Biopharm Limited 
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RET Inhibition Holds Tumor-Agnostic Potential 
by JANE DE LARTIGUE, PhD

THE DEVELOPMENT OF novel therapies 
aimed at tumors with RET alterations in non–
small cell lung cancer (NSCLC) and thyroid 
cancers sets the stage for a future tumor- 
agnostic role for this molecularly targeted 
approach, according to Razelle Kurzrock, MD.

In 2020, the FDA approved the first 2 selec-
tive RET inhibitors, selpercatinib (Retevmo) 
and pralsetinib (Gavreto), for patients with 
NSCLC and radioactive iodine–
refractory thyroid cancer harboring 
RET fusions and for RET-mutant 
medullary thyroid cancer (MTC).

In an interview with OncologyLive®, 
Kurzrock, an expert in molecularly 
targeted therapies, discussed the 
implications of these agents. She is 
the Murray Professor of Medicine, an 
associate director of clinical science, 
and director of the Center for Personalized 
Cancer Therapy at Moores Cancer Center at 
University of California, San Diego.

Q
Please put the recent RET-specific 
drug approvals into context.

I think the impact is really important, both 
for lung cancer and for thyroid cancer, 
because it continues to drive the idea of 
how important genomic abnormalities are 
in cancer and that if we can target them, 
we can get much better responses than just 
giving drugs blindly. When we look at these 
responses, they’re really quite incredible. For 
both drugs, the responses are in the range of 
70% [in treatment-naïve NSCLC and MTC], 

and many of the response are durable. We 
don’t even know the median duration of 
response, and many of the responses are 
ongoing at half a year and longer. These are 
very high response rates for drugs that are 
well tolerated. 

When it comes to lung cancer, one argu-
ment is that RET fusions are found in only 
1% or 2% of tumors, so why is this a big deal? 

But that’s exactly what people have 
to come to understand. We once had 
a dream that we were going to have 
a drug that would treat all lung 
cancers; we went through decades of 
looking for that miracle drug, and we 
couldn’t find it. The reason we didn’t 
find it is not because we didn’t look 
hard enough or didn’t have enough 
good drugs but because biologically 

it’s unlikely that any such drug exists. Even 
though we call lung cancer 1 disease, it’s 
made up of many subsets of disease, and the 
only way we can treat cancer is by identify-
ing those subsets and treating them properly. 

Even though this is a drug for only the  
1% or 2%, we’re beginning to get a lot of those, 
and when you add them together, they make 
up a substantial fraction of the lung cancer 
population. We have 2% for RET, 4% for ALK, 
10% for EGFR, 0.5% for NTRK—I could go on. 
We’re going to get to the point where we can 
identify what’s wrong with each patient’s 
lung cancer and give them the proper drug. 
We’re not there yet, but for probably 30% 
of lung cancers, we can identify something 

that is driving the cancer, and we have an 
FDA-approved drug for those patients. So 
these approvals are tremendously important.  

Q
Do you foresee a potential “tumor- 
agnostic” role for RET inhibitors?

This is a really important question, and 
the answer is absolutely yes. There’s every 
reason to believe that RET alterations, when 
they occur, drive a wide variety of cancers. 
We know that they occur not just in lung and 
thyroid cancers but also in other cancers. We 
already have templates to follow with NTRK 
fusions, which occur in just 0.3% of patients 
[all cancer types], but that didn’t stop us 
from developing 2 great drugs to treat those 
fusions. Even though RET alterations are rare, 
for patients who have them, the response to 
therapy could be incredible and durable. 
 

Q
What are the hurdles relating to 
RET targeting in cancer?

I think the most pressing challenge is that it 
is a rare alteration and many doctors do not 
yet do genomic testing. RET as an individ-
ual mutation is rare, and that discourages 
from testing, but we have to look at the 
whole of what genomic sequencing can tell 
us now that we’re able to affect a substantial 
group of patients. ■
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Razelle  
Kurzrock, MD

CLINICAL IMPLICATIONS. Target ing RET -Dependent Cancers

• RET gene rearrangements have been identified as oncogenic drivers in thyroid cancer, non–small 
cell lung cancer (NSCLC), and multiple other cancers.

• Beyond thyroid cancer and NSCLC, clinical activity of selective RET inhibitors has been seen in 
patients with pancreatic cancer and intrahepatic bile duct carcinoma.

• RET inhibitors, including pralsetinib and selpercatinib, have demonstrated the ability to inhibit a 
spectrum of RET alterations, including M918T, C634W, gatekeeper mutations V804L and V804M, 
KIF5B-RET, and CCDC6-RET.

• Activation or genomic alterations of other pathways can co-occur with RET rearrangement, repre-
senting a need for combination therapies. 
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Apalutamide Maintains OS Benefit  
in Castration-Sensitive Prostate Cancer
by JASON HARRIS

APALUTAMIDE (ERLEADA) PLUS 
ANDROGEN deprivation therapy (ADT) 
maintained an overall survival (OS) advan-
tage over placebo for a broad population of 
patients with metastatic castration-sensitive 
prostate cancer (mCSPC) after nearly  
4 years of median follow-up, according 
 to Kim N. Chi, MD.

Chi, a leading investigator into apalutamide, 
provided his insights into final analysis data 
from the phase 3 TITAN trial (NCT02489318) 
during an OncLive® Rapid Readout program, a 
video series that features experts delving into 
key investigations presented at conferences. 

He is a professor at the University of British 
Columbia and a medical oncologist and 
regional medical director of BC Cancer―
Vancouver Center, in Canada.

In the final analysis, the addition of the 
antiandrogen agent apalutamide to ADT 
reduced the risk for death by 35% (HR, 0.65; 
95% CI, 0.53-0.79; P < .0001). After a median 
follow-up of 44.0 months, the median OS was 
not reached (NR) in the experimental group 
compared with 52.2 months with placebo 
plus ADT (TABLE 11). 

During the trial, nearly 40% of patients in 
the placebo arm crossed over to apalutamide. 

When these patients were taken into consid-
eration, the apalutamide regimen showed an 
even greater survival benefit, reducing the 
risk for death by 48% (HR, 0.52; 95% CI, 0.42-
0.64; P < .0001).1

“The treatment effect on overall survival 
favored apalutamide across all prespeci-
fied subgroups, including those with both 
low- and high-volume disease,” said Chi, 
who presented the findings during the 2021 
Genitourinary Cancers Symposium, which 
was held virtually in February. “…These 
results confirm the favorable risk/benefit 
profile of apalutamide.” 

In September 2019, the FDA expanded 
the indication for apalutamide to include 
patients with mCSPC based on earlier find-
ings from TITAN.2 The agency previously 
approved the agent in 2018 for patients with 
nonmetastatic CRPC.

The approval of apalutamide for patients 
with mCSPC is part of a recent expansion of 
therapies for this disease setting, also called 
metastatic hormone-sensitive prostate cancer. 

TABLE 1.  Final  Outcomes in the TITAN Tr ia l 1

Apalutamide + ADT  
(n = 525)

Placebo + ADT
(n = 527) HR (95% CI) P value

Median OS (months) NR 52.2 0.65 (0.53-0.79) < .0001

Median TTPFS2 (months) NR 44.0 0.62 (0.51-0.75) < .0001

Median TTCR NR 11.4 0.34 (0.29-0.41) < .0001

ADT, androgen deprivation therapy; NR, not reached; OS, overall survival; TTPFS2, time to second progression-free survival; TTCR, time to castra-
tion resistance.
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P R O S T A T E  C A N C E R

Starting in 2015, clinical trial evidence has 
established a role in mCSPC for apalutamide, 
abiraterone acetate (Zytiga), enzalutamide 
(Xtandi), and docetaxel. These agents, used 
in combination with ADT, have been shown to 
improve survival in patients with mCSPC.3 

Apalutamide is an oral nonsteroidal andro-
gen receptor (AR) inhibitor that binds 
directly to the ligand-binding domain of the 
AR, thereby inhibiting AR nuclear translo-
cation and DNA binding.4 In TITAN, Chi et al 
hypothesized that directly affecting AR  
activity with apalutamide in conjunction with 
ADT would result in a more effective block-
ade of AR signaling.5

PIVOTAL TITAN TRIAL DETAILS
In TITAN, an international, randomized, 
double-blind trial, investigators enrolled 
1052 patients with mCSPC across 260 
sites. Eligible patients had adenocarci-
noma of the prostate and distant metastatic 
disease consisting of 1 or more lesions with 
or without visceral or lymph node involve-
ment. The median age was 68 years and 
62.7% of patients had high-volume disease. 
Approximately 11% of participants had prior 
docetaxel therapy and approximately 16% had 
been previously treated for localized prostate 
cancer including with prostatectomy and 
radiotherapy. However, they were not receiv-
ing ADT at time of disease progression.4 

Patients were assigned to apalutamide 
240 mg daily (n = 525) or placebo (n = 527). 
All patients received continuous ADT of either 
concomitant gonadotropin-releasing hormone 
therapy or prior bilateral orchiectomy. 
Treatment continued on 28-day cycles until 
disease progression or unacceptable toxicity. 

In the initial results from TITAN, conducted 
after a median follow-up of 22.7 months, the 
OS was 82.4% with apalutamide compared 
with 73.5% in the placebo group (HR, 0.67; 
95% CI, 0.51-0.89; P = .005). However, median 
OS was not reached in either arm. The 2-year 
rate of radiographic progression-free survival 
(rPFS) was 68.2% with apalutamide vs 47.5% 
with ADT alone, a 52% reduction in the 
risk for radiographic progression or death 
(HR, 0.48; 95% CI, 0.39-0.60; P < .0001). The 
median rPFS was not reached for the apalut-
amide arm compared with 22.1 months for 
the placebo plus ADT arm.4

In the final analysis, apalutamide therapy 

showed improvements over placebo, respec-
tively, for extended time to second PFS on 
next subsequent therapy (NR vs 44.0 months; 
HR, 0.62; 95% CI, 0.51-0.75; P < .0001) and 
delayed time to castration resistance (NR 
vs 11.4 months; HR, 0.34; 95% CI, 0.29-0.41; 
P < .0001), defined as time from randomization 
to first occurrence of radiographic or pros-
tate-specific antigen, or symptomatic skeletal 
event. There was no difference in health-related 
quality of life between the treatment groups.

“The benefit with apalutamide was consis-
tent across other end points, and health-related 
quality of life was maintained with apalut-
amide,” Chi said. “Treatment was tolerable and 
there were no new safety signals.”

Only patients who received prior docetaxel 
did not derive a survival benefit from apalut-
amide. However, Chi pointed out that those 
patients represented only 10% of the patient 
population and there were relatively few 
adverse events within this group. “A post hoc 
interaction analysis between treatment and 
prior use of docetaxel showed no significant 
interaction,” he added. 

The median treatment duration was  
39.3 months in the apalutamide arm 
compared with 20.2 months for the placebo 
arm. In patients who crossed over, the 
median treatment duration on apalutamide 
was 50.4 months.

Chi said the safety profile remained consis-
tent with prior findings despite the longer 
follow-up (TABLE 21). The most common 
grade 3 or higher adverse events in the 
experimental group were skin rash (6.3%), 
followed by fracture (3.4%), and ischemic 
heart disease (3.1%). 

The apalutamide prescribing informa-
tion carries a warning about the risk of falls 
and fractures, with the advice that patients 

should be evaluated for risk and treated 
with bone-targeting agents as appropriate.4 
However, patients assigned to apalutamide 
did not experience more falls or fractures 
than those in the placebo arm. 

“Importantly, given the difference in expo-
sure between the apalutamide and placebo 
groups, cumulative incidence of any-grade 
treatment-emergent falls, fractures, and 
fatigue were similar between groups,” Chi 
said. “The cumulative incidence of grade 
3/4 treatment-emergent adverse events and 
serious adverse events was also similar 
between groups.” ■
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TABLE 2.  Long-Term Safety Prof i le  for  Apalutamide 1

TEAE Apalutamide + ADT
(n = 525)

Placebo + ADT
(n = 527)

Crossovera

(n = 208)

Any 97.3% 96.8% 83.7%

Grade 3/4 49.4% 41.7% 27.4%

Serious 29.2% 21.8% 13.9%

Discontinuation due to TEAE 11.8% 5.7% 7.7%

Death 3.8% 3.2% 3.4%

ADT, androgen deprivation therapy; TEAE, treatment-emergent adverse event.

aPatients who crossed over from placebo plus ADT to apalutamide plus ADT.
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Phase 1/2 Studies Set the Stage for  
Targeted Combos in B-Cell Lymphomas
by BRITTANY LOVELY

ALTHOUGH CHEMOTHERAPY IS NOT 
likely to lose its place in the frontline treat-
ment of patients with B-cell lymphomas, 
encouraging data from early-phase stud-
ies evaluating the use of targeted agents in 
combination with and without chemotherapy 
are capturing the interest of investigators in 
the field, according to a panel of hematologic 
cancer experts.

The addition of rituximab (Rituxan) to the 
chemotherapy regimen of cyclophosphamide, 
doxorubicin, vincristine, and prednisone 
(R-CHOP) in 2002 has been the only modifi-
cation to standard frontline CHOP since its 
introduction in the 1970s.1 Meanwhile, several 
targeted therapies and chimeric antigen recep-
tor (CAR) T-cell therapy have made their way 
into the treatment landscape over the past 4 
years for patients with relapsed or refractory 
B-cell lymphomas.2 However, an unmet clin-
ical need remains for those who are unfit or 

ineligible for treatment with standard and 
novel therapeutics.1 

Building on the efficacy seen with R-CHOP, 
investigator-initiated studies have begun 
to further modify the long-time standard 
with the addition of targeted agents such as 
selinexor (Xpovio) and polatuzumab vedotin-
piiq (Polivy), as well as combinations using 
up to 4 targeted agents. Although these 
trials are conducted in small study popula-
tions, investigators have observed durable 
responses in patients with B-cell lymphomas, 
particularly those with diffuse large B-cell 
lymphoma (DLBCL).

“This is something we’ve been dream-
ing about for a long time, right?” Nathan H. 
Fowler, MD, said in a recent OncLive® The Talk 
program. “In any disease, such as [Hodgkin] 
and large cell lymphoma [for which] you have 
a regimen that’s curative, it’s very difficult 
to move away from chemotherapy without a 

really good signal that you can get similar 
outcomes. What we’ve been trying to do, and 
this is going on in a couple of different places, 
is design these window trials where we’ll 
introduce novel regimens for a couple of cycles 
and then add chemotherapy.”

Fowler joined other panel members Jennifer 
A. Woyach, MD; Matthew S. Davids, MD, 
MMSc; and Sarah Rutherford, MD, to discuss 
key data from the 62nd American Society of 
Hematology Annual Meeting and Exposition 
and the potential impact these studies may 
have on the future care of patients with 
B-cell malignancies.

RUTHERFORD
The treatment of 
patients with diffuse 

large B-cell lymphoma, especially in the 
relapsed/refractory setting, has changed so 
much over the last few years. I remember 
[approximately] 4 years ago, I did not have a 
whole lot of new therapies to offer other than 
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clinical trial options. But I’m so excited 
about all the different available agents that I 
really need to spend time going through 
potential reasons to pick one over the other.

There have been 3 new FDA-approved 
agents over the past year or so for relapsed 
or refractory DLBCL, not including the CAR 
T-cell therapies [TIMELINE2]. 

One of those drugs is selinexor, an oral 
XPO1 inhibitor. Essentially, it helps facil-
itate tumor suppressor proteins to work 
better. Two studies looked at this drug in 
combination with chemotherapy: one in 
the frontline setting in combination with 
R-CHOP and the second in the second-line 
setting for patients with relapsed and 
refractory aggressive B-cell lymphoma. 

I wanted to highlight that both of these 
are phase 1, investigator-initiated stud-
ies. They’re smaller than some of the others 
you’ve heard about, but I do think they show 
that there’s going to be an ongoing role for 
chemotherapy, particularly in patients with 
aggressive lymphomas that are chemotherapy 
responsive [TABLE3 - 6]. 

It would be really nice to be able to add 
one of these targeted agents, which, as we all 
know, has been done over the years and there 
really hasn’t been a superior combination 
to R-CHOP alone. 

One of the studies, as I mentioned, was 
selinexor plus R-CHOP. The phase 1 portion 
actually did include a couple of patients with 
follicular lymphoma who either had no prior 
treatment or had received 1 non–anthracy-
cline-containing regimen. Most of the patients 
had untreated DLBCL.

The trial was a 3 + 3 study design, and 
patients were given weekly doses of selinexor 
ongoing during the 6 cycles of R-CHOP. Then 
they could also go onto maintenance therapy. 
I believe approximately 12 subjects were 
enrolled. Investigators reported a very high 
response rate of 100%, with a 90% complete 
response [CR] rate. 

We do expect these patients to generally 
have high response rates, but these data seem 
promising. I don’t believe patients had any 
dose-level toxicities at the 60-mg dose, and 
1 was reported at the 80-mg dose. So they 
selected the 60-mg dose. 

Then we have some other exciting 
targeted therapies in DLBCL and other 
diseases to talk about. The next study is one 

that I led at Cornell and is another investigator 
study of selinexor in combination with RICE 
[rituximab, ifosfamide, carboplatin, etoposide] 
chemotherapy in the second-line setting for 
patients with relapsed or refractory aggressive 
B-cell lymphomas. We did have a separate arm 
for patients with Richter transformation. 

Ultimately, only 2 patients received 
selinexor therapy on that regimen. This 
was a high-risk patient population, an older 
group, who tended to have comorbidities. 
We really tried to get the real-world type 
patients on this study.

We ran into some issues with neurotoxic-
ity that we think were related to ifosfamide 
when we dosed selinexor prior to the RICE. As 
a result, we settled on a dosing schema that 
involved RICE and then starting selinexor on 
the days 3, 5, and 7 of that regimen. Patients 
could go on to a stem cell transplant or CAR 
T-cell therapy after 2 or more cycles at the 
discretion of the investigator.

There were dose-limiting toxicities with 
the 60-mg dose, which was the recom-
mended dose for the phase 2 study. We 
found that 40 mg of selinexor was the 
recommended phase 2 dose with this 
combination. Results showed that a higher 
overall response rate of approximately 
77% was reported in the group that was 
treated at the maximum tolerated dose, 
with 4 CRs, 3 PRs [partial responses], and 
2 patients with stable disease. This was a 
promising regimen.

Other studies are ongoing with selinexor 
in combination with chemotherapy, and 
I think that those will be exciting to see. 
Targeted drugs in combination will be the 
way of the future in DLBCL.

Dr Fowler, do you have anything to 
add about those or some of the other 
new combinations?

FOWLER
I think it’s interesting that in 
the phase 2 trial [SADAL] trial 

[NCT02227251] that led to registration with 
selinexor, a population of patients had a CR 
that was really a long, durable CR. It brings 
up that point that with all these new drugs, 
there probably is an exquisitely sensitive 
population that we still don’t understand.

RUTHERFORD
Right. Actually, that 
reminds me that in our 

study, we had 3 patients who did not end up 
getting stem cell transplant. These 

June 22, 2020a

July 31, 2020

June 10, 2019a

Agent

Agent

Agent

Target

Target

Target

Indication

Indication

Indication

Tafasitamab-cxix  
(Monjuvi)

Selinexor (Xpovio)

Polatuzumab  
vedotin-piiq (Polivy)

CD19-directed cytolytic 
antibody

XPO1 inhibitor

CD79b-directed  
antibody-drug  
conjugate

In combination with 
lenalidomide for adult 
patients with relapsed/ 
refractory DLBCL not 
otherwise specified, 
including DLBCL arising 
from low-grade lympho-
ma, and who are not 
eligible for autologous 
stem cell transplant

For adult patients with 
relapsed/refractory 
DLBCL, not otherwise 
specified, including 
DLBCL arising from 
follicular lymphoma, 
after at least 2 lines of 
systemic therapy

In combination with 
bendamustine and a 
rituximab product for 
adult patients with 
relapsed/refractory 
DLBCL, not otherwise 
specified, after at least 
2 prior therapies

TIMELINE.  Recent ly  Approved Targeted  
Therapies for  B-Cel l  Lymphomas 2

DLBCL, diffuse large B-cell lymphoma.

aAccelerated approval.
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patients had only 2 cycles of this regimen 
[RICE plus selinexor], and 2 of them are  
4 years out. One of them is approximately 
2½ years out, still in CR with no other 
therapy done after 2 cycles. So I agree with 
you on that point.

FOWLER
It’s great that we’ve got  
all these new tools, and it’s 

time to figure out for whom [they are best 
suited]. They’re probably different for 
different people. 

I just thought it was really cool in the 
early trials that these little populations 
seem to just maybe be cured with these 
kinds of targeted approaches. [Results from 
trials exploring] polatuzumab vedotin also 
looked very, very interesting. The agent was 
approved with bendamustine in relapsed 
large cell lymphoma.

Again, it’s a fairly early trial, but there were 
data from a phase 1b/2 trial [NCT02611323] 
with polatuzumab vedotin plus venetoclax 
[Venclexta] and rituximab for patients with 
relapsed large cell lymphoma that may be 
another triplet that we can use for patients, 
especially if they haven’t had any [therapy 
with] CAR T cells. Not a huge study, but these 
patients had a median of 3 prior lines of ther-
apy, which was quite a bit for relapsed large 
cell lymphoma. The CR rate is 30%. Again, 
although this was indolent lymphoma, maybe 
it doesn’t sound as good, but think about it in a 
patient with fourth-line large cell lymphoma.

That’s a pretty decent CR rate. The PFS in 
the entire group was 4.4 months. It did look 
like a population of patients who had a CR 
probably is going to have long, durable remis-
sions. But again, I think this is interesting to 
watch even though these are small numbers 
with short follow-up. But I’d be interested to 
see if there’s a tail with some of the CR rates 
for patients’ curve in folks [for whom] maybe 
we can really control the disease.

The last one I wanted to comment on, 
talking about adding novel agents together, 
was the ViPOR trial [NCT03223610]. I love 
the title of this thing. It’s combining a 
whole bunch of these different novel drugs 
together. ViPOR stands for venetoclax, ibruti-
nib [Imbruvica], prednisone, obinutuzumab 
[Gazyva], and lenalidomide [Revlimid]. 

So we’re taking 4 of the exciting, 
classed agents in lymphoma—BCL2, BTK 
[Bruton tyrosine kinase], CD20, and IMiDs 

[immunomodulatory drugs]—and putting them 
together for patients with relapsed or refrac-
tory large cell lymphomas. The response 
was pretty good. The overall response rate 
was 56% with a CR rate of 37%. Again, not 
too bad, especially in a population of these 
relapsed large cell lymphomas that generally 
don’t do that well.

If you look at the waterfall plot, approxi-
mately 90% of patients had some reduction in 
tumor volume, including patients who were 
refractory to prior chemotherapy. But just as 
important as efficacy was safety. Even with all 
of these drugs combined, there were no really 
concerning adverse events.

WOYACH
Drs Fowler and Rutherford, I 
was just wondering, I think 

that these combinations of targeted therapies 
in relapsed large cell are really exciting. Do 
you see a role for nonchemotherapy combina-
tions in the up-front setting?

FOWLER
Yes. The issue is, how do you 
show that in a clinical trial 

setting? I think the right approach now is to do 
these kinds of window trials.

[There is also] CAR T-cell therapy. This 
approach is actually a reverse window, where 
we use chemotherapy first and then follow 
it with immunotherapy. But I think in the 
short term, it’s going to be hard to use a 
completely novel regimen in the front line 

until we’re absolutely sure it’s going to provide 
similar outcomes.

RUTHERFORD
I think one patient 
population for which I 

could foresee [these novel combinations] being 
used and an early one to study is the older 
patients. There are some patients who can get 
CAR T-cell therapy, with data that support 
giving it to patients who are 80 years or older.

However, I have actually a number of 
patients who are 90 years or older with DLBCL 
that I wouldn’t feel comfortable doing a cellu-
lar therapy. Sometimes they relapse.  We tend 
to give them R-CHOP in small doses. I have 
a woman who is in her 90s going through it 
right now and is doing great.

But I think that that type of person would 
be one in whom I would like to study some 
of these targeted agents. They tend to have 
an ABC [activated B-cell] subtype or non–
germinal centered type. I’ve had some 
patients respond really well to the ibrutinib 
and lenalidomide and rituximab combina-
tion for years, on or off trial.

I’m excited about these combinations for 
those patients. Even though CAR T-cell therapy 
is available in this space, I think there’s a role 
for all the targeted therapies as well. ■

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

TABLE.  Select  Phase 1/2 Combinat ion Tr ia ls  for  B-Cel l  Lymphoma 3-6

Trial; phase Experimental regimen Results

NCT03147885; phase 1/2 Selinexor + R-CHOP (n = 10; 6 at 60 mg and 4 at 80 mg selinexor)
ORR: 100%
CR: 90%

NCT02471911; phase 1 Selinexor + RICE (n = 21) 
Objective response rate: 71% 
CR: n = 7
PR: n = 8
SD: n = 3

NCT02611323; phase 1b/2 Polatuzumab vedotin, venetoclax, 
and rituximab

(n = 48)
IRC-assessed modified Lugano CR rate: 29% 
INV-assessed CR rate: 31% 
ORR: 65%
Median DOR: 5.8 months (95% CI, 3.4-6.7)
Median PFS: 4.4 months (95% CI, 3.0-7.1)
Median OS: 11.0 months (95% CI, 6.7-not evaluable)

ViPOR (NCT03223610); phase 1 Venetoclax, ibrutinib, prednisone, 
obinutuzumab, and lenalidomide

(n = 43)
ORR: 70%
CR: 49%
Median PFS: 9 months
Median OS: not reached

CR, complete response; DOR, duration of response; INV, investigator; IRC, independent review committee; ORR, overall response rate; OS, overall 
survival; PFS, progression-free survival; PR, partial response; R-CHOP, rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone; 
RICE, rituximab plus ifosfamide, carboplatin, and etoposide; SD, stable disease.
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New Approaches Seek to Meet the Challenge  
of Graft-Vs-Host Disease
by JANE DE LARTIGUE, PhD

THE CURATIVE POTENTIAL OF alloge-
neic hematopoietic stem cell transplantation 
(HSCT) for many hematologic malignancies 
is hindered by the frequent development of 
graft-vs-host disease (GVHD), a potentially 
fatal complication resulting from a complex 
interaction between donor immune cells in 
the graft and the host’s immune system.1,2

Identifying ways to effectively manage 
GVHD without losing the beneficial antitu-
mor immune response generated by those 
same immune cells—the graft-vs-tumor 
effect—is the holy grail of the HSCT field.

A greater understanding of the complex 
pathophysiology underlying the develop-
ment of GVHD has fostered the development 
of a host of potential new treatment options, 
particularly for disease that has become 
resistant to frontline therapy.1-3

In the past 4 years, the Bruton tyro-
sine kinase (BTK) inhibitor ibrutinib 
(Imbruvica) and the Janus kinase (JAK) 
inhibitor ruxolitinib (Jakafi) have made 
history as the first drugs approved for  
the treatment of steroid-refractory (SR) 
chronic GVHD (cGVHD) and acute GVHD 
(aGVHD), respectively.4,5

Now, investigators are exploring novel 
agents in prophylactic as well as refrac-
tory treatment settings (TABLE). A 
Rho-associated protein kinase (ROCK) inhib-
itor, belumosudil, and an interleukin 2 
receptor (IL-2R)–targeted monoclonal anti-
body, inolimomab (Leukotac), lead the pack 
among drugs with diverse mechanisms of 
action that are currently in clinical devel-
opment. Both are undergoing FDA review of 
biologics license applications.6,7

A CHALLENGING COMPLICATION
There are 2 major types of GVHD. First is 
aGVHD, which occurs within the initial  
100 days after allogeneic HSCT and mani-
fests primarily in the skin, gastrointestinal 
tract, and liver. Second is cGVHD, which is 
seen beyond day 100 post HSCT; it can arise 
independently of or following aGVHD and 

can affect any organ within the body. The 
lines between the 2 types often blur; late 
aGVHD can occur more than 100 days 
post HSCT, and an overlap syndrome 
exists that involves both the acute and 
chronic forms.1,2,8

The incidence of GVHD varies widely 
depending on a number of risk factors, 
including the strength of donor match, donor 
and recipient age, donor-recipient 
sex match, source of stem 
cells, and type of condi-
tioning regimen.1,3,8 
Prior development of 
aGVHD is a signif-
icant risk factor 
for subsequent 
cGVHD.8 Rates 
can exceed 70% in 
certain situations.9 

GVHD is a major 
driver of post-
HSCT morbidity 
and mortality1,10; only 
25% to 30% of patients 
who experience grade 3 
aGVHD survive for more than 
2 years, and survival plummets to 
only 1% to 2% in those with grade 4 aGVHD.1

No standard management regimen exists 
for GVHD, and clinical practice varies 
widely, but prevention and treatment are 
centered around immune suppression and 
depletion of cytotoxic T cells. Prevention 
of aGVHD most commonly involves an 
immunosuppressive calcineurin inhib-
itor (cyclosporine or tacrolimus) paired 
with methotrexate, an antimetabolite that 
suppresses T-cell proliferation. Agents 
commonly used to prevent cGVHD include 
antithymocyte globulin (ATG) and high- 
dose cyclophosphamide.3

Clinically significant GVHD occurs 
frequently in spite of prophylaxis, and corti-
costeroids are the mainstay of frontline 
therapy. Unfortunately, these drugs can have 
significant adverse effects; fewer than half of 

patients with grade 2 to 4 aGVHD respond, 
and outcomes are dismal in patients with SR 
disease, who historically have had limited 
treatment options.1,3

PROINFLAMMATORY CYTOKINES
In recent years, investigators have turned 
to targeted therapies in a search for better 
GVHD treatments. Proinflammatory cyto-

kines are major effectors of 
GVHD pathogenesis, and 

drugs blocking their 
activity have been a 

major focus of clini-
cal development.11

Some cytokine 
inhibitors have 
shown promise, 
and a few that 
are approved for 
other indications, 

such as the tumor 
necrosis factor α–

targeting antibodies 
infliximab (Remicade) 

and etanercept (Enbrel), 
are used off label.9,12 

Inolimomab is a monoclonal 
antibody targeting IL-2R. IL-2, a proinflam-
matory cytokine produced by activated 
helper T cells, binds to the IL-2R present on 
the surface of activated cytotoxic T cells and 
triggers production of other proinflamma-
tory cytokines. Theoretically, inolimomab 
should disrupt this process.2,13

In July 2020, ElsaLys Biotech submitted a 
biologics license application for inolimomab 
for the treatment of SR aGVHD, according 
to a company news release.7 Data from a 
phase 3 study (EudraCT 2007-005009-24) in 
which inolimomab was compared with ATG, 
a drug that is often used off label for the 
treatment of SR aGVHD, are being used to 
support approval.14

In an initial analysis published in 2017, 
the primary end point of the trial was not 
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by JANE DE LARTIGUE, PhD

BONE MARROW TRANSPLANTATION WAS pioneered in the after-
math of World War II to treat radiation-induced injury. Subsequently, 
hematopoietic stem cell transplantation (HSCT) emerged as a way to 
reconstitute the immune cells of a patient with cancer following high 
doses of chemotherapy and/or radiotherapy.1,2 

Early on, investigators realized that allogeneic HSCT, in which the 
stem cells are collected from a donor, had direct antitumor effects 
because of the presence of mature donor immune cells within the graft, 
a phenomenon dubbed the graft-vs-leukemic effect. Allogeneic HSCT 
has gone on to become a potentially curative treatment option for 
patients with hematologic malignancies.1,2 

On the flip side, the immune reaction triggered by allogeneic HSCT can 
have significant detrimental consequences that manifest as graft-vs-host 
disease (GVHD), a major cause of post-HSCT morbidity and mortality.3,4

Acute GVHD (aGVHD) is thought to be primarily mediated by immuno-
competent T cells present in the stem cell transplant. These cells 
recognize major and minor histocompatibility antigens expressed on the 
host’s tissues that are not present on the transplant donor’s tissues, 
triggering an immune response.3,4

The underlying pathophysiology is highly complex, but 3 major phases 
of development have been described. First, aGVHD is set in motion by 
an exaggerated inflammatory response to tissue damage caused by the 
conditioning regimen used during HSCT, which can be exacerbated by 
damage related to the underlying disease and its treatment.3-8 

This tissue damage triggers the massive release of proinflammatory 
cytokines, such as tumor necrosis factor α and interleukin 1 (IL-1), leading 
to increased expression of major histocompatibility complex, costimula-
tory molecules, chemokines, and adhesion molecules. All of this activity 
ultimately triggers the host’s antigen-presenting cells (APCs).3-8

In the second phase, the donor T cells are activated by the foreign 
antigens presented by the host’s APCs and undergo proliferation and 
differentiation, releasing additional proinflammatory cytokines,  
including IL-2 and interferon γ. In the final phase of aGVHD, the  
activated donor T cells migrate to GVHD target organs in response to 
chemokine gradients. Innate and adaptive immune cells lyse target  
cells, activate apoptotic pathways, and further exacerbate T-cell–
induced inflammation.3-8 

The pathogenesis of chronic GVHD is significantly more complex and 
obscure than that of aGVHD. Although it is also mediated by donor  
T cells, other immune cell populations, particularly B cells, play an 
equally important role. A 3-phase model for chronic GVHD has also been 
proposed; whereas the initial phase is similar to the acute inflammation 
and tissue injury observed with aGVHD, chronic inflammation and 
dysregulated immunity in the second phase lead to aberrant tissue 
repair that often culminates in activation of fibroblasts, collagen 
deposition, and fibrosis (FIGURE10).9-12 ■

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

The GVHD Network Two Sides of  the Same Coin

The conditioning regimen and donor characteristics are among the factors that influence the immune system and the development of GVHD after an allogeneic hematopoietic stem cell transplant. 

CMV, cytomegalovirus; EBV, Epstein-Barr virus; GVL, graft-vs-leukemia; GVHD, graft-vs-host disease; HLA, human leukocyte antigen; MA, myeloablative; NMA, nonmyeloablative; RIC, reduced-intensity conditioning.

Recreated under a Creative Commons license from Cooke KR et al. Biol Blood Marrow Transpl. 2017;23(2):211-234. doi:10.1016/j.bbmt.2016.09.023.

FIGURE. Pathways of  the Immunologic Landscape Af ter  Transplant 10
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met; there was no significant difference in 
overall survival (OS) at 1 year between inoli-
momab (28.5%) and ATG (21.5%) (HR, 0.874; 
P = .28).15 However, a trend toward improved 
OS was borne out with longer-term follow-up. 
At a median follow-up of 58.4 months, 30.6% 
of inolimomab-treated patients were alive, 
compared with 19.6% of patients in the 
ATG arm (HR, 0.572; 95% CI, 0.346-0.947; 
P = .030). The 2 drugs had comparable safety 
profiles but, notably, fewer viral infections 
occurred with inolimomab.14,15 

DOWNSTREAM EFFECTORS
Investigators have also turned to the intra-
cellular signaling pathways that mediate 
the downstream effects of proinflammatory 
cytokines, such as the JAK/STAT pathway.16 
These efforts yielded the first FDA-approved 
drug for the treatment of SR aGVHD in 
adult and pediatric patients 12 years and 
older in 2019.4 In the phase 2 REACH1 study 
(NCT02953678), undertaken in patients who 
had been previously treated with a maxi-
mum of 1 systemic therapy in addition to 
corticosteroids, ruxolitinib in combina-
tion with corticosteroids demonstrated a 
day-28 overall response rate (ORR) of 54.9% 
and a 6-month OS rate of 73.2% among 
28-day responders.17

In the confirmatory phase 3 REACH2 trial 
(NCT02913261), ruxolitinib elicited a day-28 
ORR of 62% compared with 39% for best 
available therapy (BAT; odds ratio [OR], 2.64; 
95% CI, 1.65-4.22; P < .001). Day-56 ORR was 
also better in the ruxolitinib group (40% vs 
22%; OR, 2.38; 95% CI, 1.43-3.94; P < .001).18 
Ongoing clinical studies include the phase 
3 REACH3 trial (NCT03112603), in which 
ruxolitinib is being compared with BAT in 
SR cGVHD in patients 12 years and older. 
In primary results presented at the 62nd 
American Society of Hematology Annual 
Meeting & Exposition, ruxolitinib demon-
strated an ORR of 49.7% vs 25.6% with BAT 
at week 24 (OR, 2.99; 95% CI, 0.86-4.80; 
P < .0001). The FDA has granted a priority 
review for a new indication for ruxolitinib 
in SR cGVHD, with a June 22, 2021, deadline 
for making a decision, according to Incyte, 
the drug’s developer.19,20

Itacitinib is a more selective JAK inhibitor 
than ruxolitinib and is thought to have less 

TABLE.  Select  Agents in  Cl in ical  Development for  GVHD 

Agent  
(brand name if applicable; 
industry developer)

Mechanism of action Clinical setting  
(clinical trial name if applicable; 
identifier)

Phase

Ruxolitinib 
(Jakafi; Incyte)

JAK inhibitor Refractory cGVHD (REACH3; NCT03112603)a 3

Itacitinib
(Incyte)

JAK inhibitor Frontline cGVHD  
(GRAVITAS-309; NCT03584516)
Frontline aGVHD (NCT03846479)
Prophylaxis (NCT04339101)

2/3

2

Baricitinib
(Eli Lilly)

JAK inhibitor Refractory cGVHD (NCT02759731)
Prophylaxis (NCT04131738)

1/2
1

Pacritinib
(CTI BioPharma)

JAK inhibitor Prophylaxis (HOVON134MF; NCT03645824)
Prophylaxis NCT02891603)

2
1/2

Ibrutinib (Imbruvica;
Pharmacyclics/Janssen)

BTK inhibitor Frontline cGVHD (NCT04294641) 2

Acalabrutinib (Calquence;
AstraZeneca)

BTK inhibitor Prophylaxis (ACALLO; NCT04716075) 2

Inolimomab  
(ElsaLys Biotech)

IL-2R antibody Refractory aGVHD (EiFFEL; NCT04289103)b 3

Abatacept
(Bristol Myers Squibb)

CTLA-4–IgG1 fusion protein Prophylaxis (NCT04686929b; NCT04503616)
Refractory cGVHD (NCT01954979)a

1/2
1

α1-Antitrypsin
(CSL Behring)

Serine protease inhibitor Frontline aGVHD (NCT04167514)
Prophylaxis (MODULAATE; NCT03805789)

2/3

Itolizumab (Equillium) CD6 antibody Frontline aGVHD (EQUATE; NCT03763318) 1/2

Belumosudil (Kadmon) ROCK inhibitor Refractory cGVHD (NCT03640481) 2

Tocilizumab (Actrema;
Genentech)

IL-6R antibody Prophylaxis (NCT03434730; NCT04688021)
Refractory aGVHD (NCT04070781)

2
1

Vedolizumab (Takeda) α4β7 integrin inhibitor Prophylaxis (NCT03657160) 3

Natalizumab (Biogen) α4β7 integrin inhibitor Frontline aGVHD (NCT02133924) 2

Sitagliptin (Merck) DPP4 inhibitor Refractory aGVHD (NCT04448587) 2

Tildrakizumab
(Sun Pharmaceutical)

IL-23 antibody Prophylaxis (NCT04112810) 2

Ustekinumab (Janssen) IL-12/IL-23 antibody Prophylaxis (NCT04572815)b 2

Belimumab (GlaxoSmithKline) BAFF inhibitor Prophylaxis (NCT03207958) 1

BMS-986004 
(Bristol Myers Squibb)

CD40L antibody Prophylaxis (NCT03605927) 1/2

Neihulizumab  
(AltruBio)

CD162 agonist antibody Frontline aGVHD (NCT04144036)
Refractory aGVHD (NCT03327857)

1

Ixazomib (Ninlaro; Takeda) Proteasome inhibitor Prophylaxis (NCT03225417) 1/2

RGI-2001
(REGiMMUNE)

Liposomal formulation 
of α-galactosylceramide, 
which induces Treg cells

Prophylaxis (NCT04014790) 2

Axatilimab
(Syndax Pharmaceuticals)

CSF1R antibody Refractory cGVHD (AGAVE-201; 
NCT04710576)

2

Glasdegib 
(Daurismo; Pfizer)

Hedgehog inhibitor Refractory cGVHD (NCT04111497) 1/2

Obinutuzumab (Gazyva; 
Roche)

CD20 antibody Prophylaxis (NCT02867384) 2

Anlotinib
(Advenchen Laboratories)

Multitargeted kinase 
inhibitor

Refractory cGVHD (NCT04232397)b 2

MaaT013 (MaaT Pharma) Fecal microbiota product Refractory aGVHD (ARES; NCT04769895)b 3

Orca-T (Orca Bio) Treg-engineered donor graft Prophylaxis (NCT04013685) 1

aGVHD, acute GVHD; BAFF, B-cell activating factor; BTK, Bruton tyrosine kinase; cGVHD, chronic GVHD; CSF1R, colony-stimulating factor 1 
receptor; DPP4, dipeptidyl peptidase 4; GVHD, graft-vs-host disease; IgG1, immunoglobulin G1; IL, interleukin; IL-2R, IL-2 receptor; IL-6R, IL-6 
receptor; JAK, Janus kinase; ROCK, Rho-associated protein kinase; Treg, regulatory T cell.

aTrial is ongoing but not recruiting participants.
bNot yet recruiting participants.
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hematologic toxicity as a result.2,3  
The phase 3 GRAVITAS-301 trial 
(NCT03139604), which evaluated itaci-
tinib in combination with corticosteroids 
for frontline treatment of aGVHD, failed to 
meet its primary end point.21 Clinical trials 
of itacitinib and 2 other JAK inhibitors, 
baricitinib and pacritinib, are ongoing in 
several GVHD settings.

ROCK is another downstream kinase 
under investigation. The ROCK protein has 2 
isoforms—ROCK1 and ROCK2—and Rho-ROCK 
signaling is best known for its role in regula-
tion of the actin cytoskeleton; however, ROCK2 
has also been shown to regulate the produc-
tion of proinflammatory cytokines.22,23

Belumosudil is a selective ROCK2 inhib-
itor, and promising results from the 
phase 2 ROCKstar trial (NCT03640481) 
in patients with SR cGVHD were recently 
announced by Kadmon, the drug’s devel-
oper. Belumosudil elicited ORRs in excess 
of 70% at a 200-mg dose on both once- and 
twice-daily schedules. On the basis of these 
results, a new drug application was submit-
ted to the FDA; a decision is expected by 
August 30, 2021.6,24

MANIPULATING T CELLS
Blocking the effects of proinflammatory 
cytokines indirectly tempers activation of 
T cells, the central players of GVHD, but 
mechanisms to more directly impact T-cell 
activation have also been explored, includ-
ing the use of drugs designed to inhibit 
T-cell costimulation.

Abatacept (Orencia), which is FDA 
approved for several forms of arthritis, is a 
fusion protein consisting of the extracellular 
domain of the coinhibitory protein CTLA-4 
and part of the Fc domain of immunoglob-
ulin G1; abatacept binds the CD80/CD86 
ligands on antigen-presenting cells and 
prevents them from engaging the costimula-
tory receptor CD28.25 The agent was recently 
granted a breakthrough therapy designa-
tion by the FDA for prevention of aGVHD, 
based on data from the phase 2 ABA2 trial 
(NCT01743131), in which it reduced the 
incidence of aGVHD and improved severe-
GVHD–free survival when added to a 
standard prophylactic regimen.26,27

Itolizumab, which is approved in India 
under the brand name Alzumab, targets 

CD6, a T-cell costimulatory receptor,2 and 
it has been granted fast track and orphan 
drug designations by the FDA for treatment 
of patients with aGVHD.28 It is currently 
being evaluated,in combination with corti-
costeroids, as frontline treatment for severe 
(grade 3-4) aGVHD in the phase 1/2 EQUATE 
trial (NCT03763318). Promising safety and 
efficacy data from the first 2 cohorts of this 
study were recently announced.29 

The manipulation of donor T-cells extends 
beyond activating them; for example, the  
migration of the T cells to sites of inflam-
mation may be blocked. The α4β7 integrin 
receptor is found on the surface of cytotoxic 
T cells and is involved in their trafficking to 
sites of intestinal inflammation.3

Vedolizumab (Entyvio) is an α4β7 integ-
rin–binding antibody that has been studied 
as a treatment for SR aGVHD. Findings from 
several case series have reported mixed 
results for vedolizumab in this setting, and 
a prospective phase 2 study (NCT02993783) 
was recently terminated early due to lack of 
efficacy.1,30 The focus of vedolizumab devel-
opment has now shifted to the prevention 
of aGVHD,1 and data from a phase 1b study 
(NCT02728895) were recently published. 
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300 mg vedolizumab administered intrave-
nously 1 day before and 13 and 42 days after 
allogeneic HSCT, in combination with tacro-
limus and methotrexate. Only 4 patients 
developed grade 2 to 4 aGVHD by day 100.31 
These data support an ongoing phase 3 trial 
of vedolizumab in the prevention of intesti-
nal aGVHD (NCT03657160).

Natalizumab (Tysabri), also an α4β7 
integrin–binding antibody, is being studied 
in combination with corticosteroids as 
a frontline treatment option for aGVHD. 
Results from a phase 2 study (NCT02176031) 
were recently published; the day-56 GVHD-
free survival rate was 33.3%, day-56 ORR 
was 52%, 2-year OS was 43%, and 2-year 
nonrelapse mortality was 52%.32

Efforts are also underway to target 
aberrantly activated B cells, given their 
importance in the development of cGVHD. 
Ibrutinib targets the BTK protein, which 
mediates intracellular signaling down-
stream of the B-cell receptor to regulate 
B-cell activation. Thus, by inhibiting BTK, 
ibrutinib blocks B-cell activation.8,33

Ibrutinib was approved in 2017 for the 
treatment of SR cGVHD after the failure 
of 1 or more lines of systemic therapy in 
2017. The approval was based on the results 
of a phase 1/2 study (NCT02195869) in 
which ibrutinib demonstrated an ORR of 
67%, with 71% of responders showing a 
sustained response (20 weeks or more).34 A 
phase 2 trial (NCT04294641) of ibrutinib for 
frontline treatment of cGVHD is ongoing, 
and another BTK inhibitor, acalabrutinib 
(Calquence), is being investigated for its 
potential to prevent cGVHD in the ongoing 
ACALLO trial (NCT04716075).

ADDING TREGs
Investigators also are exploring whether 
the addition of enriched regulatory T 
cells (Tregs) to the HSCT treatment regi-
men can reduce or prevent GVHD. 
Orca-T is an allogeneic cell therapy engi-
neered from donor-derived, high-purity 
Tregs; findings were presented during 
the 2021 Transplantation & Cellular 
Therapy Meetings.35

Results were presented for patients with 
hematologic malignancies who were under-
going myeloablative conditioning; they 
received CD34-selected cells infused with 
highly purified Tregs followed by the adop-
tive transfer of conventional T cells 
in a single-center phase 1/2 study 
(NCT01660607) and a multicenter phase 1b 
study (NCT04013685).

Among 34 patients who received Orca-T 
plus GVHD prophylaxis with either tacro-
limus or sirolimus during the studies, the 
incidence of grade 2 or greater aGVHD was 
10% and the rate of cGVHD was 3%. These 
results compared favorably with the GVHD 
incidence of 30% and 46%, respectively, 
in a matched cohort of transplant recipi-
ents treated with standard-of-care therapy 
at Stanford University in California, which 
is pioneering Orca-T. Additionally, the inci-
dence of treatment-related mortality was 0% 
with Orca-T vs 11% with standard of care.35

The results show that Orca-T therapy can 
be successfully manufactured and adminis-
tered in a multicenter environment, 
investigators concluded. ■

For a full list of references,  
see the article at  . 
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Study Design: PRIMA, a randomized double-blind, placebo-controlled phase 3 trial, evaluated the safety and efficacy of once-daily
ZEJULA versus placebo (2:1) in 733 women with advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer following a CR
or PR to first-line platinum-based chemotherapy. The primary endpoint was a hierarchical calculation of PFS: first in patients with HRd
tumors and then in all patients. PFS was measured from time of randomization to time of disease progression or death. At the time of
PFS analysis, limited overall survival data were available with 11% deaths in the overall population.1,4
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chemotherapy, regardless of biomarker status1-3
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Indication
ZEJULA is indicated for the maintenance treatment of adult patients with advanced epithelial ovarian,  
fallopian tube, or primary peritoneal cancer who are in a complete or partial response to first-line  
platinum-based chemotherapy.

Important Safety Information
Myelodysplastic Syndrome/Acute Myeloid Leukemia 
(MDS/AML), including some fatal cases, was 
reported in 15 patients (0.8%) out of 1785 patients 
treated with ZEJULA monotherapy in clinical trials. 
The duration of therapy in patients who developed 
secondary MDS/cancer therapy-related AML varied  
from 0.5 months to 4.9 years. These patients had 
received prior chemotherapy with platinum agents 
and/or other DNA-damaging agents including 
radiotherapy. Discontinue ZEJULA if MDS/AML  
is confirmed.
Hematologic adverse reactions (thrombocytopenia, 
anemia and neutropenia) have been reported in 
patients receiving ZEJULA. In PRIMA, the overall 
incidence of Grade ≥3 thrombocytopenia, anemia, 
and neutropenia were reported, respectively, in 
39%, 31%, and 21% of patients receiving ZEJULA. 
Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred, respectively, in 4%, 
2%, and 2% of patients. In patients who were 
administered a starting dose of ZEJULA based 
on baseline weight or platelet count, Grade ≥3 

thrombocytopenia, anemia, and neutropenia were 
reported, respectively, in 22%, 23%, and 15% of 
patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred, 
respectively, in 3%, 3%, and 2% of patients. Do 
not start ZEJULA until patients have recovered from 
hematological toxicity caused by prior chemotherapy 
(≤Grade 1). Monitor complete blood counts weekly 
for the first month, monthly for the next 11 months, 
and periodically thereafter. If hematological toxicities 
do not resolve within 28 days following interruption, 
discontinue ZEJULA, and refer the patient to a 
hematologist for further investigations.
Hypertension and hypertensive crisis have been 
reported in patients receiving ZEJULA. In PRIMA, 
Grade 3-4 hypertension occurred in 6% of patients 
receiving ZEJULA vs 1% of patients receiving placebo, 
with no reported discontinuations. Monitor blood 
pressure and heart rate at least weekly for the first  
two months, then monthly for the first year, and 
periodically thereafter during treatment with ZEJULA. 
Closely monitor patients with cardiovascular disorders, 

 
especially coronary insufficiency, cardiac  
arrhythmias, and hypertension. Manage hypertension 
with antihypertensive medications and adjustment of  
the ZEJULA dose, if necessary.  
Embryo-Fetal Toxicity and Lactation: Based  
on its mechanism of action, ZEJULA can cause  
fetal harm. Advise females of reproductive potential  
of the potential risk to a fetus and to use effective 
contraception during treatment and for 6 months 
after receiving their final dose of ZEJULA. Because 
of the potential for serious adverse reactions from 
ZEJULA in breastfed infants, advise lactating  
women to not breastfeed during treatment with 
ZEJULA and for 1 month after receiving the  
final dose.
The most common adverse reactions (Grades 1-4)  
in ≥10% of all patients who received ZEJULA in 
PRIMA were thrombocytopenia (66%), anemia, 
(64%), nausea (57%), fatigue (51%), neutropenia 
(42%), constipation (40%), musculoskeletal 
pain (39%), leukopenia (28%), headache (26%), 
insomnia (25%), vomiting (22%), dyspnea (22%), 
decreased appetite (19%), dizziness (19%),  

cough (18%), hypertension (18%), AST/ALT  
elevation (14%), and acute kidney injury (12%).
Common lab abnormalities (Grades 1-4) in  
≥25% of all patients who received ZEJULA in  
PRIMA included: decreased hemoglobin (87%), 
decreased platelets (74%), decreased leukocytes 
(71%), increased glucose (66%), decreased 
neutrophils (66%), decreased lymphocytes (51%), 
increased alkaline phosphatase (46%), increased 
creatinine (40%), decreased magnesium (36%), 
increased AST (35%) and increased ALT (29%). 
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AFTER YEARS OF STAGNATION, the 
paradigm for treating patients with unre-
sectable intermediate-stage or advanced 
hepatocellular carcinoma (HCC) 
is starting to change as a result of 
novel strategies and evolving views 
of appropriate patient populations 
for systemic therapies, accord-
ing to a panel of hepatobiliary 
oncology experts.
   Because of its heterogeneity 
and complexity, with concomi-
tant chronic liver disease being 
common, HCC has been difficult to treat, 
and survival has remained low, espe-
cially in patients with intermediate or 
advanced disease, which is when HCC is 
usually diagnosed.1,2 

The changing treatment landscape 
for patients with HCC was among the 
topics that panelists considered as part 
of a wide-ranging discussion about the 
malignancy during a recent OncLive Peer 
Exchange®. They also shared their insights 
on how they are using these agents in their 
clinical practice and factors they consider in 
their decision-making process, especially as 
the treatment landscape continues to evolve.

INTERMEDIATE-STAGE HCC
Most HCC studies have focused on patients 
with Barcelona Clinic Liver Cancer (BCLC) 

stage C disease, which is defined 
as advanced-disease on the scor-
ing system. However, studies also 
have often included small subpopu-
lations of patients with BCLC stage B 
disease, which is categorized as inter-
mediate stage. These are patients 
who may have progressed on tran-
sarterial chemoembolization (TACE) 
or may not have qualified for TACE 

because of large multifocal bilobar disease 
or another contraindication to 
locoregional therapy.
    The combination of atezolizumab 
(Tecentriq) and bevacizumab 
(Avastin) has shown promise as first-
line therapy vs sorafenib (Nexavar) 
for patients with unresectable 
BCLC stage B disease in the phase 
3 IMbrave150 trial (NCT0343479). 
Subgroup analyses (n = 78) showed a 35% 
reduction in the risk of progression or death 
(HR, 0.65; 95% CI, 0.33-1.30) but not for over-
all survival (OS), where the HR was 1.09 (95% 
CI, 0.33-3.53).3

“In terms of the first-line standard of care for 
most patients in the unresectable stage, there 
was an interesting signal that people may have 
‘overinterpreted’ in that subgroup analysis,” 

Amit G. Singal, MD, MS, said. He 
noted that progression-free survival 
(PFS) was significantly improved 
with atezolizumab/bevacizumab 
vs sorafenib but that OS was not 
improved. “The hazard ratio tends to 
be closer to 1, [and] some researchers 
interpreted those data to mean that 
atezolizumab may not work as well in 

the intermediate stage,” he said. However, he 
added, that while longer term data are awaited, 
he sees no reason why systemic therapy 
would not be as efficacious in the intermediate 
stage. He also noted that real-world data of 
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sorafenib and lenvatinib (Lenvima) have shown 
these agents to work equally well in the locore-
gional space as in the systemic space.

Moderator Richard S. Finn, MD, added, 
“The phase 3 studies are not always 
powered to look at these smaller 
subgroups, but we often see a trend 
where the PFS and OS [are] very 
long for the intermediate group, 
and these patients go on to receive 
other treatments, which may make it 
more difficult to show an OS benefit 
for this group.”

A key challenge, however, is identifying 
the right candidates for systemic therapy 
and then deciding which agent may 
be most appropriate, particularly 
because there is significant hetero-
geneity even within this patient 
population. “Within BCLC stage B, 
there is a very gray area for who qual-
ifies. We have to compare the role of 
systemic therapy with locoregional 
therapy, especially with a lot of these 
new emerging options that seem to have high 
response rates and durable responses that can 
provide an equal benefit and potentially be 
more efficacious,” Daniel H. Ahn, DO, said.

Still a Role for TACE?
TACE has been the standard of care for 
patients with intermediate-stage HCC, but 
there are patients who do not benefit from 

this treatment.1 “TACE was done in 
an era when we didn’t have many 
systemic treatments,” Daneng Li, 
MD, said. Subsequently, he noted 
that 3 key areas need further explo-
ration to determine if or where 
TACE may fit in today’s treatment 
armamentarium: (1) whether use 
in combination with systemic ther-

apies has benefit; (2) whether systemic 
therapies truly render TACE obsolete; and 

(3) whether sequential therapy with 
TACE may have benefit (ie, priming 
the tumor with systemic therapy and 
then using TACE). 

Li said that several trials are 
underway to explore TACE in combi-
nation with systemic therapies. He 
noted that in a 2019 study by Kudo 
et al, which explored lenvatinib as 

an initial treatment in patients with interme-
diate HCC and bulky tumors, approximately 
60% of patients in the lenvatinib arm went 
on to receive TACE.1 “The patients who had 

CRs [complete responses] were those patients 
who were primed with lenvatinib and then 
sequentially received 
TACE,” he said.

Finn said that 
combining TACE with 
VEGF inhibitors makes 
sense biologically. “We 
know that TACE induces 
ischemia and embolizes 
the tumor, and ischemia 
is a very potent driver 
of VEGF expression and secretion,” he said. 
However, another key question is whether 
antiangiogenic therapies like VEGF inhibitors 
offer the best combination approach.

“In my view, enough attempts have been 
made for the combination of TACE with 
a single-agent antiangiogenic. It’s not 
flying, and I think that what’s going to fly 
is the testing of immune response,” Josep 
M. Llovet, MD, said. “What is going to 
change the role of systemic therapies is the 
introduction of immune therapies in the 
intermediate setting. The role of antian-
giogenic agents will be a stage to boost the 
immune response.” Several ongoing clini-
cal trials are exploring immunotherapies in 
combination with TACE (TABLE 1).2,4-6

TREATING ADVANCED HCC
The panelists noted the recent “huge evolu-
tion” in treating advanced disease after a 
decade-long drought following the approval 
of sorafenib in 2007. In 2018, FDA approv-
als in the first- and second-line settings 
started to roll in. This included approval of 
lenvatinib, which was found to be noninfe-
rior to sorafenib in the first-line setting in 
the REFLECT study (NCT01761266), demon-
strating a median OS of 13.6 months vs 12.3 
months for sorafenib.7 Then, in 2020, the 
FDA approved atezolizumab/bevacizumab 
as another first-line treatment based on data 
from the IMbrave150 study.8 
  “[This combination] showed significant 
activity for the first time with a regimen 
that was superior to sorafenib in terms of 
OS,” Finn said. 

At the time of FDA approval, the median OS 
in the atezolizumab/bevacizumab arm had 
not yet been reached vs 13.2 months in the 
sorafenib arm.8 “We saw a significant risk 
reduction vs sorafenib. The hazard ratio was 

Daniel H. Ahn, DO

Daneng Li, MD

Josep M.  
Llovet, MD

TABLE 1. Ongoing Trials Exploring TACE and Immunotherapy Combinations  
for Intermediate-Stage HCC2,4-6

Trial Design Phase/end points

LEAP-012 (NCT04246177) 1:1 randomization to TACE/pembroli-
zumab/lenvatinib or TACE/oral and 
intravenous placebos

Phase 3
Primary: OS and PFS per RECIST v1.1  
by BICR
Secondary: PFS, ORR, DCR, DOR, and TTP 
per modified RECIST by BICR; ORR, DCR, 
DOR, and TTP per RECIST v1.1 by BICR;  
and safety

EMERALD-1 (NCT03778957) 1:1:1 randomization to DEB-TACE/
durvalumab + durvalumab/placebo 
during last TACE procedure or  
DEB-TACE or cTACE + durvalumab 
followed by durvalumab/bevacizumab 
or DEB-TACE or cTACE

Phase 3
Primary: PFS for arm A vs arm C by  
blinded independent radiology review using  
RECIST v1.1
Secondary: PFS for arm B versus arm C, OS, 
health-related QOL measures, and safety

TACE-3 (NCT04268888) 1:1 randomization to TACE/TAE or 
TACE/TAE + nivolumab 

Phase 2/3
Primary: OS, TTP
Secondary: TTP, RRR, safety/toxicity, PFS, 
and QOL

CheckMate 74W 
(NCT04340193)

1:1:1 randomization to nivolumab/ipili-
mumab/TACE or nivolumab/placebo/
TACE or placebo/ipilimumab/TACE

Phase 3
Primary: TTP by BICR and OS in arm A  
vs arm C
Secondary: TTP, OS in arm B vs arm C, EFS, 
and PFS

BICR, blinded independent central review; cTACE, conventional transarterial chemoembolization; DCR, disease control rate; DEB-TACE, drug-elut-
ing bead transarterial chemoembolization; DOR, duration of response; EFS, event-free survival; HCC, hepatocellular carcinoma; ORR, overall 
response rate; OS, overall survival; PFS, progression-free survival; QOL, quality of life; RRR, radiological response rate; TACE, transarterial chemo-
embolization; TAE, transarterial embolization; TTP, time to progression.
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0.58, so a 42% decrease in the risk of death 
with atezolizumab/bevacizumab vs sorafenib. 
This was supported by a similar benefit in 
PFS,” Finn said.

During the 2021 Genitourinary Cancers 
Symposium, updated IMbrave150 data 
were presented, which provided more than 
15 months of follow-up.9 The median OS was 
found to be 19.2 months with atezolizumab/
bevacizumab vs 13.4 months with sorafenib 
(HR, 0.66; 95% CI, 0.52-0.85; P = .0009). “We 
also saw an improvement in the response rate 
with longer follow-up. The response rate is 
now 30%, with 8% CRs,” Finn said. “We now 
have a regimen that I would characterize as 
highly active.”

Establishing Candidacy for First-Line 
Atezolizumab/Bevacizumab
Atezolizumab/bevacizumab is considered 
the National Comprehensive Cancer Network 
(NCCN) preferred first-line systemic ther-
apy for patients with Child-Pugh class A 
status because of its superior OS.10 However, 
not all patients are candidates, and the 
panelists discussed the importance of select-
ing the right patient for this treatment vs 
sorafenib or lenvatinib.

The NCCN guidelines indicate that endos-
copy should occur approximately 6 months 
before treatment.10 Whether that window 
can ultimately be extended, such as to 9 
or 10 months prior to treatment, remains 
unclear, Finn noted. 

Upper endoscopy is standard for any 
patient with cirrhosis prior to starting ther-
apy, but it becomes even more critical when 
considering treatment with atezolizumab/
bevacizumab because of the higher risk of 
bleeding with bevacizumab, Singal said. 
He added that it is important to ensure that 
patients do not have any large varices, signs 
of bleeding, significant portal gastropathy, 
significant thrombocytopenia, or any other 
findings that may increase their bleeding 
risk. “We see patients who are Child-Pugh A 
with a higher platelet count who still have a 
risk of varices. There is no noninvasive way 
to assess this up front,” he added. 

Laura M. Kulik, MD, agreed. “What you 
don’t want to see happen is people say, ‘We 
don’t want the delay and, therefore, we’re not 
going to do the endoscopy,’ and then you have 
someone die of a major variceal bleed,” she said.

Identification of varices, however, does not 
automatically contraindicate use of atezoli-
zumab/bevacizumab. “Without 
portal vein invasion, the varices can 
be manageable,” Llovet said. “But in 
the case of patients with portal vein 
invasion, the varices will not be easy 
to treat with banding or with drugs. 
I would treat these cases with a 
single agent and either lenvatinib or 
sorafenib in the frontline setting.” 

Considering Subsequent-Line Treatments
Several agents are available for use  
in the second line and beyond (TABLE 210), 
adding challenges to the treatment decision- 
making process, especially since the data 
for these agents were generated in the 
pre-atezolizumab/bevacizumab era. Li said 
the question of what to do after atezolizumab/
bevacizumab is the one providers struggle 
with the most in clinical practice, with people 
generally falling into 1 of 2 camps: those who 
treat with another first-line agent, particu-
larly sorafenib or lenvatinib, and those who 
treat with traditional subsequent-line agents, 
such as cabozantinib (Cabometyx) or rego-
rafenib (Stivarga). 

There are no substantive data to guide deci-
sion-making, but Li said a poster presented at 
the 2021 Genitourinary Cancers Symposium 
examined this issue retrospectively in the 
real world, providing some preliminary 
insights.11 The study was small, includ-
ing 49 patients who received sorafenib 
(n = 29), lenvatinib (n = 19), or cabozantinib 
(n = 1) after progression on atezolizumab/

bevacizumab. He noted that 3 of 19 patients 
in the lenvatinib group had a partial response 

and that the sorafenib group and 
the cabozantinib-treated patient had 
stable disease. 

“Interestingly, the disease control 
rate was equivalent, essentially a 
little over 60% for both sorafenib and 
lenvatinib,” he said. Although the 
trend favored lenvatinib, no OS bene-
fit was observed. While these data 

may provide some comfort to providers who 
tend to reach for the other first-line agents, 
he said that data from larger patient cohorts 
and a broader variety of agents are needed to 
help provide better insights on how to best 
sequence treatments.

Treatment choices also may be compli-
cated for the use of nivolumab (Opdivo) and 
pembrolizumab (Keytruda) monotherapy after 
first-line sorafenib. The FDA is reviewing 
accelerated approvals for those indications.12  

Meanwhile, data beyond second-line therapy 
are sparse, the panelists noted. Singal pointed 
out, however, that the CELESTIAL trial 
(NCT01908426), which led to the approval of 
cabozantinib in the subsequent-line setting, 
included 27% of patients who had received  
2 prior lines of therapy.13 He emphasized that 
cabozantinib should not necessarily be 
reserved only for the third line. “If you really 
feel that somebody can get to 3 lines of 
therapy, it’s one of the only drugs that we have 
evidence for in that setting,” he said. ■

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

Laura M. Kulik, MD

TABLE 2.  NCCN Recommended Subsequent-Line Therapies for HCC10

Treatment Criteria Recommendation category

Preferred

Regorafenib Child-Pugh class A only 1

Cabozantinib Child-Pugh class A only 1

Ramucirumab AFP ≥ 400 ng/mL only 1

Lenvatinib Child-Pugh class A only 2a

Sorafenib Child-Pugh class A or B7 2a

Other

Nivolumab Child-Pugh class A or B 2a

Nivolumab/ipilimumab Child-Pugh class A only 2a

Pembrolizumab Child-Pugh class A only 2b

AFP, α-fetoprotein; HCC, hepatocellular carcinoma; NCCN, National Comprehensive Cancer Network.
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