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and Andrea Necchi, MD, who serve as president and vice president, respectively, of the Global
Society of Rare Genitourinary Tumors, share how they aim to develop an environment that
emphasizes education, patient advocacy, and clinical research in this subspecialty.
To find out more about the platform and to view the Medical World News® video offerings,
see page 8 for our new recurring section highlighting the programs, or visit
medicalworldnews.com. If you would like to be a part of a future season, reach out to
managing editor Brittany Lovely at blovely@mjhlifesciences.com.
As always, thank you for reading.
Mike Hennessy Jr
President and CEO
MJH Life Sciences®

Optimizing Outcomes With ADCs in Breast Cancer
Requires a Tactical Approach
By Christina T. Loguidice

JOIN US ON SOCIAL MEDIA | WWW.ONCLIVE.COM
FACEBOOK ONCLIVE | TWITTER @ONCLIVE
LINKEDIN ONCLIVE | YOUTUBE ONCLIVETV

4

Vol. 23 | No. 5 | MARCH 2022

To stay up to date on the latest video offerings,
subscribe to the OncLive® e-newsletter today by
visiting bit.ly/3B6RTsM.

Cardinal Health™ Navista™ TS

Compare regimens by
clinical indication and
cost at the point of care
Built by Fuse, the innovation engine of Cardinal Health, Decision Path
helps you to navigate toward optimal treatment decisions and improved
financial health for your patients — and your practice.

Achieve the best clinical outcomes at
the lowest cost

Identify pre-loaded, practice-approved
biosimilar substitution options

Manage costs and help relieve patient
financial toxicity

Decision Path is delivered as part of Cardinal Health™
Navista™ Tech Solutions (TS), an integrated suite of tech
solutions for value-based care.

Scan the QR code or visit
cardinalhealth.com/decisionpath
to learn more and request a demo.

© 2022 Cardinal Health. All Rights Reserved. CARDINAL HEALTH, the Cardinal Health LOGO and NAVISTA are trademarks of Cardinal Health
and may be registered in the US and/or in other countries. Patent cardinalhealth.com/patents. Lit. No. 1SS21-1767254-03 (02/2022)

From the Editor

Cancer Efforts Face Setback as
Ongoing Challenges to Scientific
Authority Continue

C
MAURIE MARKMAN,
MD, editor in chief,

is president of
Medicine & Science
at Cancer Treatment
Centers of America
in Philadelphia, PA.

CONTACT
maurie.markman@
ctca-hope.com
FOLLOW
@DrMaurieMarkman

ONSIDER THE FOLLOWING AND then ask
yourself if you can imagine more difficult circumstances for scientific and public health leadership in
America: first, the most highly respected infectious
disease specialist in the United States in a virtual mud-slinging war of words with a physician member of the United
States senate, and second, the chairman of the Department of
Chemistry at one of the nation’s leading research universities
being found guilty of felony charges by a court in Boston.1
Prominent articles published in major national newspapers
have outlined in excruciating detail the communication deficiencies emanating from—what had been until the recent
past—the most important public health organization in the
world, the CDC.2,3 However, concerns with the status of the
public health community in this country are not limited to the
CDC, with the total number of individuals across the nation
responsible at a local level for these activities decreasing from
184,000 in 2008 to 153,000 at the present time.4
A final, most disquieting observation is that during the ongoing COVID-19 pandemic—which just exceeded the loss of more
than 900,000 American lives—the United States has been without a permanent leader of the FDA for more than a year. It was
not until February 2022, that the Senate committee narrowly
confirmed the appointment of the remarkably experienced,
talented, and trusted individual, Robert M. Califf, MD, MACC,
to this vitally important position.5
These events appear against a background of the remarkable
scientific and organizational outcome associated with the stunning efforts of the American academic, pharmaceutical, and
health care industries, which resulted in the rapid creation,
mass production, and distribution of hundreds of millions of
doses of extremely safe and effective COVID-19 vaccines, with
the pending approval of a vaccine product for infants aged 6
months to 5 years in limbo after new data has been requested
from the FDA delaying a scheduled advisory meeting.6
Yet this country falls far behind other developed nations
in the percentage of its population who have received essential COVID-19 vaccinations and leads the world by substantial
figures in the number of COVID-19–related deaths.7 It is also
relevant and frustrating to acknowledge
that in a pandemic
that knows no
state or regional
boundaries, different decisions with
potentially profoundly

6

impactful societal consequences are left to local/state officials
(ie, when and where outside or inside masking will be required
or whether mandates for vaccination or testing will be implemented). Appeals of such mandates are being made to a
fragmented US court system whose legal opinions (excluding
the United States Supreme Court) are limited by geography and
may be quickly and radically changed by a higher court, with
an almost certain future appeal to an even higher court.
Individuals in the scientific community have acknowledged
deficiencies in the provision of strong leadership and solid
communication during the pandemic, with recent commentaries noting concerns with scientific integrity8 and suggestions
of unhelpful infighting between critical national public
health agencies.9
Despite such appropriate statements, we also see the departing leader of the National Institutes of Health lamenting that
in the current political environment, “objective truth is under
attack,” with the unfortunate additional commentary, “[in
regard to] COVID-19, this has taken the form of unsubstantiated
claims about the origins of the disease-causing coronavirus.”10
Such rhetoric is most unhelpful, especially in view of the
complete absence of Chinese government cooperation regarding its viral laboratory in Wuhan11 and admittedly controversial
but quite disquieting evidence regarding the activities and
actions of members of the international scientific community in
this complex series of events.12
What are the effects of this scientific turmoil on the cancer
establishment, patients, and the future of cancer care? In direct
response to this question, one must note the impact of the
COVID-19 pandemic on the care and outcomes of patients with
cancer. A recent study involving more than 2500 patients
with cancer with a SARS-CoV-2 infection demonstrated
the infection’s substantial effect on their care, survival,
and risk of long-term effects, including respiratory symptoms and fatigue.13
Scientifically flawed and operationally delayed or ineffective approaches to ending or mitigating the pandemic will only
prolong and potentially worsen the now-known negative clinical effect on cancer treatment resulting from this serious viral
infection. In addition, the pandemic has resulted in a delay in
the performance of cancer surgery, as revealed in a prospective
international study involving 15 tumor types.14 The effects of
such delays on cancer-related survival remain to be defined in
future studies.
It is also notable that President Joseph R. Biden has recently
announced an initiative to reduce the risk of cancer death by
50% within the next 25 years.15 Unfortunately, this laudatory
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From the Editor
and strikingly ambitious goal comes without a specific request of Congress
for additional cancer research funding or enhanced delivery of care. Rather,
the focus appears to be on optimizing screening and likely encouraging
cancer prevention strategies.
Realistically, the only possible way this goal can even be approached is to
substantially increase and enact effective societal efforts in cancer prevention, including smoking cessation, weight reduction (with evidence the
obesity epidemic has only worsened during the pandemic16), and the widespread use of known and to-be-developed highly effective cancer vaccines
(eg, human papillomavirus, hepatitis).
However, any such multidecade campaign to change habits or decrease
recognized resistance to any form of vaccination will require a major
increase in societal trust for the scientific and public health communities in this country, as well as in its leadership. In fact, the level of trust in
governmental agencies and interpersonal trust (among individuals for the
anticipated activities of others) has been suggested to be a critical factor in
the objectively measured success in COVID-19 preparedness among
177 countries examined.17
Is this goal stated by the president realistically achievable? For the good of
our entire society, it is not unreasonable to conclude that failure in this effort
is not an option. ■
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Medical World News® is a first-of-its-kind 24-hour online
program for health care professionals, by health care professionals.
The site provides video editorial content on a variety of cutting-edge
topics delivered on demand for all health care stakeholders, offering
the latest news and information in an easily digestible,
one-stop-shop format.

MEDICAN WORLD NEWS BEHIND THE SCIENCE ™
Anticipated 2022 Developments for Cancer Research

On the heels of the 63rd American Society of Hematology Annual Meeting and Exposition, several leading oncologists, including Thomas G. Martin, MD, of the University
of California, San Francisco Helen Diller Family Comprehensive Cancer Center, shared
that they are interested in seeing further developments concerning GPRC5D being a
viable target for the treatment of patients with multiple myeloma. Specifically, Martin
is awaiting overall response, duration of response, and progression-free survival data
from an ongoing study conducted by Memorial Sloan Kettering Cancer Center that is
evaluating GPRC5D-directed chimeric antigen receptor T-cell therapy.

TO WATCH, VISIT bit.ly/3giSDkT.

MEDICAL WORLD NEWS DEEP DIVE ™
COVID-19 Pros and Cons in Hematology-Oncology

Martin S. Tallman, MD

The COVID-19 pandemic has generated negative outcomes in every industry, including
the field of hematology. However, there are some signs of beneficial effects, according
to Martin S. Tallman, MD, of Memorial Sloan Kettering Cancer Center in New York,
New York. For instance, time has been a major challenge for many subspecialities such
as hematology, especially regarding clinical trial execution. Tallman says that several
COVID-19–related clinical trials have been carried out from start to finish in a relatively
short timeframe, proving that nimbler trial processes are doable.

TO WATCH, VISIT bit.ly/3oFUyon.
Denis Myshko – OncLive

Gina Mauro – VP Content – OncLive

WELLBEING CHECKUP ™
There is no universal answer for avoiding burnout, according to Yelena Y. Janjigian, MD,
of Memorial Sloan Kettering Cancer Center in New York, New York, who noted that approaches to addressing stress may vary from physician to physician. Janjigian discusses findings from studies that shine a light on contributors of stress among health care
providers and offers some tips on how to take control of stress and avoid burnout. For
example, she notes that practicing mindfulness when planning both personal and work
schedules can help clinicians avoid feeling a loss of control in the workplace.

TO WATCH, VISIT bit.ly/3rljdA7.
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1L aRCC treatment that

OFFERS A BALANCE OF DATA:

superior OS,* safety & tolerability, patient-reported quality of life1-6†‡
*vs sunitinib in patients with previously untreated aRCC. Primary analysis OS results: 40% reduction in risk of death with CABOMETYX + OPDIVO vs
sunitinib (HR=0.60; 98.89% CI: 0.40-0.89; P=0.001); median OS was not reached in either arm.1,4
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The primary endpoint was PFS, and secondary endpoints included OS, ORR, and safety.4
Quality of life was evaluated as an exploratory endpoint using the FKSI-19 scale, and the clinical significance is unknown.4,6

†
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NCCN

LEARN MORE
ON NEXT PAGE

National Comprehensive Cancer Network® (NCCN®)

Cabozantinib (CABOMETYX) + nivolumab (OPDIVO) is a 1L combination with a
CATEGORY 1 Category 1, preferred designation across all IMDC risk groups in clear-cell aRCC7

PREFERRED

NCCN Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate. NCCN makes
no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or
use in any way.

1L=first-line; aRCC=advanced renal cell carcinoma; CI=confidence interval; FKSI-19=Functional Assessment of Cancer Therapy-Kidney Symptom Index 19; HR=hazard ratio; IMDC=International Metastatic RCC Database Consortium;
ORR=overall response rate; OS=overall survival; PFS=progression-free survival.

INDICATIONS

CABOMETYX® (cabozantinib), in combination with nivolumab, is indicated for the first-line treatment of patients with advanced
renal cell carcinoma (RCC).
CABOMETYX is indicated for the treatment of patients with advanced RCC.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS

Hemorrhage: Severe and fatal hemorrhages occurred with CABOMETYX. The incidence of Grade 3 to 5 hemorrhagic events was 5% in CABOMETYX patients in RCC, HCC,
and DTC studies. Discontinue CABOMETYX for Grade 3 or 4 hemorrhage and prior to surgery as recommended. Do not administer CABOMETYX to patients who have a
recent history of hemorrhage, including hemoptysis, hematemesis, or melena.
Perforations and Fistulas: Fistulas, including fatal cases, occurred in 1% of CABOMETYX patients. Gastrointestinal (GI) perforations, including fatal cases, occurred in 1% of
CABOMETYX patients. Monitor patients for signs and symptoms of fistulas and perforations, including abscess and sepsis. Discontinue CABOMETYX in patients who
experience a Grade 4 fistula or a GI perforation.
Thrombotic Events: CABOMETYX increased the risk of thrombotic events. Venous thromboembolism occurred in 7% (including 4% pulmonary embolism) and arterial
thromboembolism in 2% of CABOMETYX patients. Fatal thrombotic events occurred in CABOMETYX patients. Discontinue CABOMETYX in patients who develop an acute
myocardial infarction or serious arterial or venous thromboembolic events that require medical intervention.
Please see additional Important Safety Information and Brief Summary of the Prescribing Information
for CABOMETYX on adjacent pages.

DISCOVER THE BALANCE OF DATA AT CABOMETYXhcp.com
Superior outcomes: results in the ITT population1,3,4
(median follow-up time of 18.1 months; range: 10.6-30.6 months)
MEDIAN PFS WAS DOUBLED1*

16.6

months
CABOMETYX
+ OPDIVO
(95% CI:
12.5-24.9;
n=323)

vs
HR=0.51
(95% CI:
0.41-0.64)
P<0.0001

ORR WAS DOUBLED1*

8.3

55.7

%

months
sunitinib

CABOMETYX
+ OPDIVO

(95% CI:
7.0-9.7;
n=328)

vs
P<0.0001

(95% CI:
50.1-61.2;
n=323)

27.1

%

sunitinib

(95% CI:
22.4-32.3;
n=328)

8.0%

(n=26/323)
CABOMETYX +
OPDIVO

47.6%

(n=154/323)
CABOMETYX +
OPDIVO

CR
vs

PR
vs

4.6%

(n=15/328)
sunitinib

22.5%

(n=74/328)
sunitinib

*PFS and ORR were assessed by BICR.1

CheckMate-9ER study design
A randomized (1:1), open-label, Phase 3 trial vs sunitinib in 651 patients with previously untreated aRCC with a clear-cell component. The trial
evaluated CABOMETYX 40 mg (starting dose) PO once daily in combination with OPDIVO 240 mg ﬂat dose IV every 2 weeks vs sunitinib
50 mg (starting dose) PO once daily for 4 weeks, followed by 2 weeks oﬀ, per cycle. The primary endpoint was PFS, and secondary
endpoints included OS, ORR, and safety.1,3,4,8

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS

Hypertension and Hypertensive Crisis: CABOMETYX can cause hypertension,
including hypertensive crisis. Hypertension was reported in 37% (16% Grade 3
and <1% Grade 4) of CABOMETYX patients. Do not initiate CABOMETYX in
patients with uncontrolled hypertension. Monitor blood pressure regularly
during CABOMETYX treatment. Withhold CABOMETYX for hypertension that
is not adequately controlled with medical management; when controlled,
resume at a reduced dose. Permanently discontinue CABOMETYX for severe
hypertension that cannot be controlled with anti-hypertensive therapy or for
hypertensive crisis.
Diarrhea: Diarrhea occurred in 62% of CABOMETYX patients. Grade 3 diarrhea
occurred in 10% of CABOMETYX patients. Monitor and manage patients using
antidiarrheals as indicated. Withhold CABOMETYX until improvement to ≤
Grade 1, resume at a reduced dose.
Palmar-Plantar Erythrodysesthesia (PPE): PPE occurred in 45% of
CABOMETYX patients. Grade 3 PPE occurred in 13% of CABOMETYX patients.
Withhold CABOMETYX until improvement to Grade 1 and resume at a reduced
dose for intolerable Grade 2 PPE or Grade 3 PPE.
Hepatotoxicity: CABOMETYX in combination with nivolumab can cause
hepatic toxicity with higher frequencies of Grades 3 and 4 ALT and AST
elevations compared to CABOMETYX alone.
Monitor liver enzymes before initiation of and periodically throughout
treatment. Consider more frequent monitoring of liver enzymes than when the
drugs are administered as single agents. For elevated liver enzymes, interrupt
CABOMETYX and nivolumab and consider administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3 and 4
increased ALT or AST were seen in 11% of patients. ALT or AST >3 times ULN
(Grade ≥2) was reported in 83 patients, of whom 23 (28%) received systemic
corticosteroids; ALT or AST resolved to Grades 0-1 in 74 (89%). Among the 44
patients with Grade ≥2 increased ALT or AST who were rechallenged with
either CABOMETYX (n=9) or nivolumab (n=11) as a single agent or with both
(n=24), recurrence of Grade ≥2 increased ALT or AST was observed in 2
patients receiving CABOMETYX, 2 patients receiving nivolumab, and 7 patients
receiving both CABOMETYX and nivolumab. Withhold and resume at a
reduced dose based on severity.
Adrenal Insuﬃciency: CABOMETYX in combination with nivolumab can cause
primary or secondary adrenal insuﬃciency. For Grade 2 or higher adrenal
insuﬃciency, initiate symptomatic treatment, including hormone replacement
as clinically indicated. Withhold CABOMETYX and/or nivolumab and resume
CABOMETYX at a reduced dose depending on severity.
© 2021 Exelixis, Inc.
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Adrenal insuﬃciency occurred in 4.7% (15/320) of patients with RCC who
received CABOMETYX with nivolumab, including Grade 3 (2.2%), and Grade 2
(1.9%) adverse reactions. Adrenal insuﬃciency led to permanent discontinuation
of CABOMETYX and nivolumab in 0.9% and withholding of CABOMETYX and
nivolumab in 2.8% of patients with RCC.
Approximately 80% (12/15) of patients with adrenal insuﬃciency received
hormone replacement therapy, including systemic corticosteroids. Adrenal
insuﬃciency resolved in 27% (n=4) of the 15 patients. Of the 9 patients in
whom CABOMETYX with nivolumab was withheld for adrenal insuﬃciency, 6
reinstated treatment after symptom improvement; of these, all (n=6) received
hormone replacement therapy and 2 had recurrence of adrenal insuﬃciency.
Proteinuria: Proteinuria was observed in 8% of CABOMETYX patients. Monitor
urine protein regularly during CABOMETYX treatment. For Grade 2 or 3
proteinuria, withhold CABOMETYX until improvement to ≤ Grade 1 proteinuria,
resume CABOMETYX at a reduced dose. Discontinue CABOMETYX in patients
who develop nephrotic syndrome.
Osteonecrosis of the Jaw (ONJ): ONJ occurred in <1% of CABOMETYX
patients. ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone erosion,
tooth or periodontal infection, toothache, gingival ulceration or erosion,
persistent jaw pain, or slow healing of the mouth or jaw after dental surgery.
Perform an oral examination prior to CABOMETYX initiation and periodically
during treatment. Advise patients regarding good oral hygiene practices.
Withhold CABOMETYX for at least 3 weeks prior to scheduled dental surgery
or invasive dental procedures, if possible. Withhold CABOMETYX for
development of ONJ until complete resolution, resume at a reduced dose.
Impaired Wound Healing: Wound complications occurred with CABOMETYX.
Withhold CABOMETYX for at least 3 weeks prior to elective surgery. Do not
administer CABOMETYX for at least 2 weeks after major surgery and until
adequate wound healing. The safety of resumption of CABOMETYX after
resolution of wound healing complications has not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, a
syndrome of subcortical vasogenic edema diagnosed by characteristic findings
on MRI, can occur with CABOMETYX. Evaluate for RPLS in patients presenting
with seizures, headache, visual disturbances, confusion, or altered mental
function. Discontinue CABOMETYX in patients who develop RPLS.
Thyroid Dysfunction: Thyroid dysfunction, primarily hypothyroidism, has been
observed with CABOMETYX. Based on the safety population, thyroid
dysfunction occurred in 19% of patients treated with CABOMETYX, including
Grade 3 in 0.4% of patients.

OPDIVO® and the related logo is a registered trademark of Bristol-Myers Squibb Company.

EARLY AND SUSTAINED SEPARATION OF OS CURVES
100

40% reduction in risk
of death (HR=0.60)

90

OS (probability)

80
70
60
50

MEDIAN

40
30
20
10
0

98.89% CI: 0.40-0.89
P=0.001
CABOMETYX + OPDIVO (n=323)
sunitinib (n=328)

0
Patients at risk
323
328

Median OS not reached in either treatment arm1

3

6

9

12

308
296

295
273

283
253

259
223

Patients should be assessed for signs of thyroid dysfunction prior to the
initiation of CABOMETYX and monitored for signs and symptoms of thyroid
dysfunction during CABOMETYX treatment. Thyroid function testing and
management of dysfunction should be performed as clinically indicated.
Hypocalcemia: CABOMETYX can cause hypocalcemia. Based on the safety
population, hypocalcemia occurred in 13% of patients treated with CABOMETYX,
including Grade 3 in 2% and Grade 4 in 1% of patients. Laboratory abnormality
data were not collected in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated with
CABOMETYX, including Grade 3 in 6% and Grade 4 in 3% of patients.
Monitor blood calcium levels and replace calcium as necessary during
treatment. Withhold and resume at reduced dose upon recovery or permanently
discontinue CABOMETYX depending on severity.
Embryo-Fetal Toxicity: CABOMETYX can cause fetal harm. Advise pregnant
women and females of reproductive potential of the potential risk to a fetus.
Verify the pregnancy status of females of reproductive potential prior to
initiating CABOMETYX and advise them to use eﬀective contraception during
treatment and for 4 months after the last dose.

ADVERSE REACTIONS

The most common (≥20%) adverse reactions are:
CABOMETYX as a single agent: diarrhea, fatigue, PPE, decreased appetite,
hypertension, nausea, vomiting, weight decreased, constipation.
CABOMETYX in combination with nivolumab: diarrhea, fatigue, hepatotoxicity,
PPE, stomatitis, rash, hypertension, hypothyroidism, musculoskeletal pain,
decreased appetite, nausea, dysgeusia, abdominal pain, cough, and upper
respiratory tract infection.
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Hepatic Impairment: In patients with moderate hepatic impairment, reduce
the CABOMETYX dosage. Avoid CABOMETYX in patients with severe hepatic
impairment.
BICR=blinded independent central review; CR=complete response; ITT=intent to treat; IV=intravenous;
PO=orally; PR=partial response.
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For additional safety information, please see Brief
Summary of the Prescribing Information for CABOMETYX
on adjacent pages.

DRUG INTERACTIONS

Strong CYP3A4 Inhibitors: If coadministration with strong CYP3A4 inhibitors
cannot be avoided, reduce the CABOMETYX dosage. Avoid grapefruit or
grapefruit juice.
Strong CYP3A4 Inducers: If coadministration with strong CYP3A4 inducers
cannot be avoided, increase the CABOMETYX dosage. Avoid St. John’s wort.

USE IN SPECIFIC POPULATIONS

Lactation: Advise women not to breastfeed during CABOMETYX treatment
and for 4 months after the final dose.
You are encouraged to report negative side eﬀects of
prescription drugs to the FDA. Visit www.FDA.gov/medwatch
or call 1-800-FDA-1088.

+
Learn more at CABOMETYXhcp.com

CABOMETYX® (cabozantinib) TABLETS
BRIEF SUMMARY OF PRESCRIBING INFORMATION.
PLEASE SEE THE CABOMETYX PACKAGE INSERT FOR FULL PRESCRIBING
INFORMATION.
INITIAL U.S. APPROVAL: 2012
1

INDICATIONS AND USAGE

1.1 Renal Cell Carcinoma
CABOMETYX is indicated for the treatment of patients with advanced renal cell
carcinoma (RCC).
CABOMETYX, in combination with nivolumab, is indicated for the first-line treatment of
patients with advanced RCC.
1.2 Hepatocellular Carcinoma
CABOMETYX is indicated for the treatment of patients with hepatocellular carcinoma
(HCC) who have been previously treated with sorafenib.
1.3 Differentiated Thyroid Cancer
CABOMETYX is indicated for the treatment of adult and pediatric patients 12 years of
age and older with locally advanced or metastatic differentiated thyroid cancer (DTC)
that has progressed following prior VEGFR-targeted therapy and who are radioactive
iodine-refractory or ineligible.
4
CONTRAINDICATIONS
None.
5

WARNINGS AND PRECAUTIONS

5.1 Hemorrhage
Severe and fatal hemorrhages occurred with CABOMETYX. The incidence of Grade
3 to 5 hemorrhagic events was 5% in CABOMETYX patients in the RCC, HCC, and
DTC studies.
Discontinue CABOMETYX for Grade 3 or 4 hemorrhage and prior to surgery as
recommended. Do not administer CABOMETYX to patients who have a recent history
of hemorrhage, including hemoptysis, hematemesis, or melena.
5.2 Perforations and Fistulas
Fistulas, including fatal cases, occurred in 1% of CABOMETYX-treated patients.
Gastrointestinal (GI) perforations, including fatal cases, occurred in 1% of
CABOMETYX-treated patients.
Monitor patients for signs and symptoms of fistulas and perforations, including abscess
and sepsis. Discontinue CABOMETYX in patients who experience a Grade 4 fistula or
a GI perforation.
5.3 Thrombotic Events
CABOMETYX increased the risk of thrombotic events. Venous thromboembolism
occurred in 7% (including 4% pulmonary embolism) and arterial thromboembolism
occurred in 2% of CABOMETYX-treated patients. Fatal thrombotic events occurred
in CABOMETYX-treated patients.
Discontinue CABOMETYX in patients who develop an acute myocardial infarction or
serious arterial or venous thromboembolic events that require medical intervention.
5.4 Hypertension and Hypertensive Crisis
CABOMETYX can cause hypertension, including hypertensive crisis. Hypertension was
reported in 37% (16% Grade 3 and <1% Grade 4) of CABOMETYX-treated patients.
Do not initiate CABOMETYX in patients with uncontrolled hypertension. Monitor
blood pressure regularly during CABOMETYX treatment. Withhold CABOMETYX
for hypertension that is not adequately controlled with medical management; when
controlled, resume CABOMETYX at a reduced dose. Permanently discontinue
CABOMETYX for severe hypertension that cannot be controlled with anti-hypertensive
therapy or for hypertensive crisis.
5.5 Diarrhea
Diarrhea occurred in 62% of patients treated with CABOMETYX. Grade 3 diarrhea
occurred in 10% of patients treated with CABOMETYX.
Monitor and manage patients using antidiarrheals as indicated. Withhold CABOMETYX
until improvement to ≤ Grade 1, resume CABOMETYX at a reduced dose.
5.6 Palmar-Plantar Erythrodysesthesia
Palmar-plantar erythrodysesthesia (PPE) occurred in 45% of patients treated with
CABOMETYX. Grade 3 PPE occurred in 13% of patients treated with CABOMETYX.
Withhold CABOMETYX until improvement to Grade 1 and resume CABOMETYX at a
reduced dose for intolerable Grade 2 PPE or Grade 3 PPE.
5.7 Hepatotoxicity
CABOMETYX in combination with nivolumab can cause hepatic toxicity with higher
frequencies of Grades 3 and 4 ALT and AST elevations compared to CABOMETYX
alone. Monitor liver enzymes before initiation of and periodically throughout treatment.
Consider more frequent monitoring of liver enzymes as compared to when the drugs
are administered as single agents. For elevated liver enzymes, interrupt CABOMETYX
and nivolumab and consider administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3 and 4 increased
ALT or AST were seen in 11% of patients. ALT or AST > 3 times ULN (Grade ≥2)
was reported in 83 patients, of whom 23 (28%) received systemic corticosteroids;
ALT or AST resolved to Grades 0-1 in 74 (89%). Among the 44 patients with Grade
≥2 increased ALT or AST who were rechallenged with either CABOMETYX (n=9)
or nivolumab (n=11) as a single agent or with both (n=24), recurrence of Grade ≥2
increased ALT or AST was observed in 2 patients receiving CABOMETYX, 2 patients
receiving nivolumab, and 7 patients receiving both CABOMETYX and nivolumab.
Withhold and resume at a reduced dose based on severity.
5.8 Adrenal Insufficiency
CABOMETYX in combination with nivolumab can cause primary or secondary adrenal
insufficiency. For Grade 2 or higher adrenal insufficiency, initiate symptomatic treatment,
including hormone replacement as clinically indicated. Withhold CABOMETYX and/or
nivolumab and resume CABOMETYX at a reduced dose depending on severity.
Adrenal insufficiency occurred in 4.7% (15/320) of patients with RCC who received
CABOMETYX with nivolumab, including Grade 3 (2.2%), and Grade 2 (1.9%) adverse
reactions. Adrenal insufficiency led to permanent discontinuation of CABOMETYX
and nivolumab in 0.9% and withholding of CABOMETYX and nivolumab in 2.8% of
patients with RCC.
Approximately 80% (12/15) of patients with adrenal insufficiency received hormone
replacement therapy, including systemic corticosteroids. Adrenal insufficiency
resolved in 27% (n=4) of the 15 patients. Of the 9 patients in whom CABOMETYX
with nivolumab was withheld for adrenal insufficiency, 6 reinstated treatment after
symptom improvement; of these, all (n=6) received hormone replacement therapy
and 2 had recurrence of adrenal insufficiency.

5.9 Proteinuria
Proteinuria was observed in 8% of patients receiving CABOMETYX.
Monitor urine protein regularly during CABOMETYX treatment. For Grade 2 or 3
proteinuria, withhold CABOMETYX until improvement to ≤ Grade 1 proteinuria,
resume CABOMETYX at a reduced dose. Discontinue CABOMETYX in patients who
develop nephrotic syndrome.
5.10 Osteonecrosis of the Jaw
Osteonecrosis of the jaw (ONJ) occurred in <1% of patients treated with CABOMETYX.
ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone erosion, tooth or
periodontal infection, toothache, gingival ulceration or erosion, persistent jaw pain
or slow healing of the mouth or jaw after dental surgery. Perform an oral examination
prior to initiation of CABOMETYX and periodically during CABOMETYX. Advise
patients regarding good oral hygiene practices. Withhold CABOMETYX for at least
3 weeks prior to scheduled dental surgery or invasive dental procedures, if possible.
Withhold CABOMETYX for development of ONJ until complete resolution, resume at
a reduced dose.
5.11 Impaired Wound Healing
Wound complications occurred with CABOMETYX. Withhold CABOMETYX for at
least 3 weeks prior to elective surgery. Do not administer CABOMETYX for at least 2
weeks after major surgery and until adequate wound healing. The safety of resumption
of CABOMETYX after resolution of wound healing complications has not been
established.
5.12 Reversible Posterior Leukoencephalopathy Syndrome
Reversible Posterior Leukoencephalopathy Syndrome (RPLS), a syndrome of
subcortical vasogenic edema diagnosed by characteristic finding on MRI, can occur
with CABOMETYX. Perform an evaluation for RPLS in any patient presenting with
seizures, headache, visual disturbances, confusion or altered mental function.
Discontinue CABOMETYX in patients who develop RPLS.
5.13 Thyroid Dysfunction
Thyroid dysfunction, primarily hypothyroidism, has been observed with CABOMETYX.
Based on the safety population, thyroid dysfunction occurred in 19% of patients
treated with CABOMETYX, including Grade 3 in 0.4% of patients.
Patients should be assessed for signs of thyroid dysfunction prior to the initiation of
CABOMETYX and monitored for signs and symptoms of thyroid dysfunction during
CABOMETYX treatment. Thyroid function testing and management of dysfunction
should be performed as clinically indicated.
5.14 Hypocalcemia
CABOMETYX can cause hypocalcemia. Based on the safety population, hypocalcemia
occurred in 13% of patients treated with CABOMETYX, including Grade 3 in 2% and
Grade 4 in 1% of patients. Laboratory abnormality data were not collected in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated with CABOMETYX,
including Grade 3 in 6% and Grade 4 in 3% of patients.
Monitor blood calcium levels and replace calcium as necessary during treatment.
Withhold and resume at reduced dose upon recovery or permanently discontinue
CABOMETYX depending on severity.
5.15 Embryo-Fetal Toxicity
Based on data from animal studies and its mechanism of action, CABOMETYX can
cause fetal harm when administered to a pregnant woman. Cabozantinib administration
to pregnant animals during organogenesis resulted in embryolethality at exposures
below those occurring clinically at the recommended dose, and in increased incidences
of skeletal variations in rats and visceral variations and malformations in rabbits.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive
potential to use effective contraception during treatment with CABOMETYX and for 4
months after the last dose.
6
ADVERSE REACTIONS
The following clinically significant adverse reactions are discussed elsewhere in the
labeling: Hemorrhage, Perforations and Fistulas, Thrombotic Events, Hypertension
and Hypertensive Crisis, Diarrhea, Palmar-plantar Erythrodysesthesia, Hepatotoxicity,
Adrenal Insufficiency, Proteinuria, Osteonecrosis of the Jaw, Impaired Wound Healing,
Reversible Posterior Leukoencephalopathy Syndrome, Thyroid Dysfunction and
Hypocalcemia.
6.1 Clinical Trial Experience
The data described in the WARNINGS AND PRECAUTIONS section and below reflect
exposure to CABOMETYX as a single agent in 409 patients with RCC enrolled in
randomized, active-controlled trials (CABOSUN, METEOR), 467 patients with HCC
enrolled in a randomized, placebo-controlled trial (CELESTIAL), in 125 patients
with DTC enrolled in a randomized, placebo-controlled trial (COSMIC-311), and in
combination with nivolumab 240 mg/m2 every 2 weeks in 320 patients with RCC
enrolled in a randomized, active-controlled trial (CHECKMATE-9ER).
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.
Renal Cell Carcinoma
METEOR
The safety of CABOMETYX was evaluated in METEOR, a randomized, open-label
trial in which 331 patients with advanced renal cell carcinoma received CABOMETYX
60 mg once daily and 322 patients received everolimus 10 mg once daily until
disease progression or unacceptable toxicity. Patients on both arms who had disease
progression could continue treatment at the discretion of the investigator. The median
duration of treatment was 7.6 months (range 0.3 – 20.5) for patients receiving
CABOMETYX and 4.4 months (range 0.21 – 18.9) for patients receiving everolimus.
Adverse reactions which occurred in ≥ 25% of CABOMETYX-treated patients, in
order of decreasing frequency, were: diarrhea, fatigue, nausea, decreased appetite,
palmar-plantar erythrodysesthesia (PPE), hypertension, vomiting, weight decreased,
and constipation. Grade 3-4 adverse reactions and laboratory abnormalities which
occurred in ≥ 5% of patients were hypertension, diarrhea, fatigue, PPE, hyponatremia,
hypophosphatemia, hypomagnesemia, lymphopenia, anemia, hypokalemia, and
increased GGT.
The dose was reduced in 60% of patients receiving CABOMETYX and in 24%
of patients receiving everolimus. Twenty percent (20%) of patients received
CABOMETYX 20 mg once daily as their lowest dose. The most frequent adverse
reactions leading to dose reduction in patients treated with CABOMETYX were:
diarrhea, PPE, fatigue, and hypertension. Adverse reactions leading to dose
interruption occurred in 70% patients receiving CABOMETYX and in 59% patients
receiving everolimus. Adverse reactions led to study treatment discontinuation in 10%
of patients receiving CABOMETYX and in 10% of patients receiving everolimus. The
most frequent adverse reactions leading to permanent discontinuation in patients
treated with CABOMETYX were decreased appetite (2%) and fatigue (1%).

Table 1. Adverse Reactions Occurring in ≥ 10% Patients Who Received
CABOMETYX in METEOR

All
Grades2

2
3
4

5

Grade
3-4

All
Grades2

Grade
3-4

Percentage (%) of Patients

Gastrointestinal
Diarrhea
Nausea
Vomiting
Stomatitis
Constipation
Abdominal pain3
Dyspepsia
General
Fatigue
Mucosal inflammation
Asthenia
Metabolism and Nutrition
Decreased appetite
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia
Rash4
Dry skin
Vascular
Hypertension5
Investigations
Weight decreased
Nervous System
Dysgeusia
Headache
Dizziness
Endocrine
Hypothyroidism
Respiratory, Thoracic, and
Mediastinal
Dysphonia
Dyspnea
Cough
Blood and Lymphatic
Anemia
Musculoskeletal and Connective
Tissue
Pain in extremity
Muscle spasms
Arthralgia
Renal and Urinary
Proteinuria
1

Everolimus
(n=322)

CABOMETYX
(n=331) 1

Adverse Reaction

74
50
32
22
25
23
12

11
4
2
2
<1
4
<1

28
28
14
24
19
13
5

2
<1
<1
2
<1
2
0

56
19
19

9
<1
4

47
23
16

7
3
2

46

3

34

<1

42
23
11

8
<1
0

6
43
10

<1
<1
0

39

16

8

3

31

2

12

0

24
11
11

0
<1
0

9
12
7

0
<1
0

21

0

<1

<1

20
19
18

<1
3
<1

4
29
33

0
4
<1

17

5

38

16

14
13
11

1
0
<1

8
5
14

<1
0
1

12

2

9

<1

One subject randomized to everolimus received cabozantinib.
National Cancer Institute (NCI) Common Terminology Criteria for Adverse Events (CTCAE)
Version 4.0
Includes the following terms: abdominal pain, abdominal pain upper, and abdominal pain lower
Includes the following terms: rash, rash erythematous, rash follicular, rash macular, rash
papular, rash pustular, rash vesicular, genital rash, intermittent leg rash, rash on scrotum and
penis, rash maculo-papular, rash pruritic, contact dermatitis, dermatitis acneiform
Includes the following terms hypertension, blood pressure increased, hypertensive crisis, blood
pressure fluctuation

Other clinically important adverse reactions (all grades) that were reported in
<10% of patients treated with CABOMETYX included: wound complications (2%),
convulsion (<1%), pancreatitis (<1%), osteonecrosis of the jaw (<1%), and hepatitis
cholestatic (<1%).
Table 2. Laboratory Abnormalities Occurring in ≥ 25% Patients Who Received
CABOMETYX in METEOR
Laboratory Abnormality
Chemistry
Increased AST
Increased ALT
Increased creatinine
Increased triglycerides
Hypophosphatemia
Hyperglycemia
Hypoalbuminemia
Increased ALP
Hypomagnesemia
Hyponatremia
Increased GGT
Hematology
Leukopenia
Neutropenia
Anemia1
Lymphopenia
Thrombocytopenia

Everolimus
(n=322)
All Grades Grade 3-4 All Grades Grade 3-4
Percentage (%) of Patients
CABOMETYX (n=331)

74
68
58
53
48
37
36
35
31
30
27

3
3
<1
4
8
2
2
2
7
8
5

40
32
71
73
36
59
28
29
4
26
43

<1
<1
0
13
5
8
<1
1
<1
6
9

35
31
31
25
25

<1
2
4
7
<1

31
17
71
39
27

<1
<1
17
12
<1

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase;
GGT, gamma glutamyl transferase.
NCI CTCAE, Version 4.0
1
Based on laboratory abnormalities

CABOSUN
The safety of CABOMETYX was evaluated in CABOSUN, a randomized, open-label
trial in patients with advanced renal cell carcinoma, in which 78 patients received
CABOMETYX 60 mg once daily and 72 patients received sunitinib 50 mg once

daily (4 weeks on treatment followed by 2 weeks off), until disease progression or
unacceptable toxicity. The median duration of treatment was 6.5 months (range
0.2 – 28.7) for patients receiving CABOMETYX and 3.1 months (range 0.2 – 25.5)
for patients receiving sunitinib.
Within 30 days of treatment, there were 4 deaths in patients treated with
CABOMETYX and 6 deaths in patients treated with sunitinib. Of the 4 patients
treated with CABOMETYX, 2 patients died due to gastrointestinal perforation,
1 patient had acute renal failure, and 1 patient died due to clinical deterioration.
All Grade 3-4 adverse reactions were collected in the entire safety population.
The most frequent Grade 3-4 adverse reactions (≥5%) in patients treated with
CABOMETYX were hypertension, diarrhea, hyponatremia, hypophosphatemia,
PPE, fatigue, increased ALT, decreased appetite, stomatitis, pain, hypotension,
and syncope.
The median average daily dose was 50.3 mg for CABOMETYX and 44.7 mg for
sunitinib (excluding scheduled sunitinib non-dosing days). The dose was reduced in
46% of patients receiving CABOMETYX and in 35% of patients receiving sunitinib.
The dose was held in 73% of patients receiving CABOMETYX and in 71% of
patients receiving sunitinib. Based on patient disposition, 21% of patients receiving
CABOMETYX and 22% of patients receiving sunitinib discontinued due to an
adverse reaction.
Table 3. Grade 3-4 Adverse Reactions Occurring in ≥ 1% Patients Who
Received CABOMETYX in CABOSUN
Adverse Reaction

Patients with any Grade 3-4
Adverse Reaction
Gastrointestinal
Diarrhea
Stomatitis
Nausea
Vomiting
Constipation
General
Fatigue
Pain
Metabolism and Nutrition
Hyponatremia2
Hypophosphatemia2
Decreased appetite
Dehydration
Hypocalcemia2
Hypomagnesemia2
Hyperkalemia2
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia
Skin ulcer
Vascular
Hypertension3
Hypotension
Angiopathy
Investigations
Increased ALT2
Weight decreased
Increased AST2
Increased blood creatinine2
Lymphopenia2
Thrombocytopenia2
Nervous System
Syncope
Respiratory, Thoracic, and Mediastinal
Dyspnea
Dysphonia
Blood and Lymphatic
Anemia
Psychiatric
Depression
Confusional state
Infections
Lung infection
Musculoskeletal and Connective Tissue
Back pain
Bone pain
Pain in extremity
Arthralgia
Renal and Urinary
Renal failure acute
Proteinuria

CABOMETYX
Sunitinib
(n = 78)
(n = 72)
Grade 3-41
Grade 3-41
Percentage (%) of Patients
68

65

10
5
3
1
1

11
6
4
3
0

6
5

17
0

9
9
5
4
3
3
1

8
7
1
1
0
0
3

8
3

4
0

28
5
1

21
1
1

5
4
3
3
1
1

0
0
3
3
6
11

5

0

1
1

6
0

1

3

4
1

0
1

4

0

4
3
3
1

0
1
0
0

4
3

1
1

ALT, alanine aminotransferase; AST, aspartate aminotransferase
1
NCI CTCAE Version 4.0
2
Laboratory abnormalities are reported as adverse reactions and not based on shifts in
laboratory values
3
Includes the following term: hypertension

CHECKMATE-9ER
The safety of CABOMETYX with nivolumab was evaluated in CHECKMATE-9ER, a
randomized, open-label study in patients with previously untreated advanced RCC.
Patients received CABOMETYX 40 mg orally once daily with nivolumab 240 mg
over 30 minutes every 2 weeks (n=320) or sunitinib 50 mg daily, administered orally
for 4 weeks on treatment followed by 2 weeks off (n=320). CABOMETYX could
be interrupted or reduced to 20 mg daily or 20 mg every other day. The median
duration of treatment was 14 months (range: 0.2 to 27 months) in CABOMETYX and
nivolumab-treated patients. In this trial, 82% of patients in the CABOMETYX and
nivolumab arm were exposed to treatment for >6 months and 60% of patients were
exposed to treatment for >1 year.

Serious adverse reactions occurred in 48% of patients receiving CABOMETYX and
nivolumab.
The most frequent (≥2%) serious adverse reactions were diarrhea, pneumonia,
pneumonitis, pulmonary embolism, urinary tract infection, and hyponatremia. Fatal
intestinal perforations occurred in 3 (0.9%) patients.
Adverse reactions leading to discontinuation of either CABOMETYX or nivolumab
occurred in 20% of patients: 8% CABOMETYX only, 7% nivolumab only, and 6% both
drugs due to the same adverse reaction at the same time. Adverse reactions leading
to dose interruption or reduction of either CABOMETYX or nivolumab occurred in 83%
of patients: 46% CABOMETYX only, 3% nivolumab only, and 21% both drugs due to
the same adverse reaction at the same time, and 6% both drugs sequentially.
The most common adverse reactions reported in ≥20% of patients treated with
CABOMETYX and nivolumab were diarrhea, fatigue, hepatotoxicity, PPE, stomatitis,
rash, hypertension, hypothyroidism, musculoskeletal pain, decreased appetite,
nausea, dysgeusia, abdominal pain, cough, and upper respiratory tract infection.
Table 4. Adverse Reactions in ≥15% of Patients receiving CABOMETYX and
Nivolumab-CHECKMATE-9ER
CABOMETYX and
Nivolumab (n=320)

Adverse Reaction

Sunitinib (n=320)

Grades Grades Grades Grades
1-4
3-4
1-4
3-4
Percentage (%) of Patients

Gastrointestinal
Diarrhea
Nausea
Abdominal Paina
Vomiting
Dyspepsiab
General
Fatiguec
Hepatobiliary
Hepatotoxicityd
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia
Stomatitise
Rashf
Pruritis
Vascular
Hypertensiong
Endocrine
Hypothyroidismh
Musculoskeletal and Connective Tissue
Musculoskeletal paini
Arthralgia
Metabolism and Nutrition
Decreased appetite
Nervous System Disorders
Dysgeusia
Headache
Respiratory, Thoracic, and Mediastinal
Coughj
Dysphonia
Infections and Infestations
Upper respiratory tract infectionk

64
27
22
17
15

7
0.6
1.9
1.9
0

47
31
15
21
22

4.4
0.3
0.3
0.3
0.3

51

8

50

8

44

11

26

5

40
37
36
19

8
3.4
3.1
0.3

41
46
14
4.4

8
4.4
0
0

36

13

39

14

34

0.3

30

0.3

33
18

3.8
0.3

29
9

3.1
0.3

28

1.9

20

1.3

24
16

0
0

22
12

0
0.6

20
17

0.3
0.3

17
3.4

0
0

20

0.3

8

0.3

Toxicity was graded per NCI CTCAE v4.
a
Includes abdominal discomfort, abdominal pain lower, abdominal pain upper.
b
Includes gastroesophageal reflux disease.
c
Includes asthenia.
d
Includes hepatotoxicity, ALT increased, AST increased, blood alkaline phosphatase
increased, gamma-glutamyl transferase increased, autoimmune hepatitis, blood
bilirubin increased, drug induced liver injury, hepatic enzyme increased, hepatitis,
hyperbilirubinemia, liver function test increased, liver function test abnormal, transaminases
increased, hepatic failure.
e
Includes mucosal inflammation, aphthous ulcer, mouth ulceration.
f
Includes dermatitis, dermatitis acneiform, dermatitis bullous, exfoliative rash, rash
erythematous, rash follicular, rash macular, rash maculo-papular, rash papular, rash pruritic.
g
Includes blood pressure increased, blood pressure systolic increased.
h
Includes primary hypothyroidism.
i
Includes back pain, bone pain, musculoskeletal chest pain, musculoskeletal discomfort,
myalgia, neck pain, pain in extremity, spinal pain.
j
Includes productive cough.
k
Includes nasopharyngitis, pharyngitis, rhinitis

Table 5. Laboratory Values Worsening from Baselinea Occurring in >20% of
Patients receiving CABOMETYX and Nivolumab-CHECKMATE-9ER
Laboratory Abnormality

Chemistry
Increased ALT
Increased AST
Hypophosphatemia
Hypocalcemia
Hypomagnesemia
Hyperglycemia
Hyponatremia
Increased lipase
Increased amylase
Increased alkaline
phosphatase
Increased creatinine
Hyperkalemia
Hypoglycemia

CABOMETYX and
Nivolumab

Sunitinib

Laboratory Abnormality

Hematology
Lymphopenia
Thrombocytopenia
Anemia
Leukopenia
Neutropenia
a

79
77
69
54
47
44
43
41
41

9.8
7.9
28
1.9
1.3
3.5
11
14
10

39
57
48
24
25
44
36
38
28

3.5
2.6
10
0.6
0.3
1.7
12
13
6

41

2.8

37

1.6

39
35
26

1.3
4.7
0.8

42
27
14

0.6
1
0.4

Sunitinib

Grades 1-4 Grades 3-4 Grades 1-4 Grades 1-4
Percentage (%) of Patients
42
41
37
37
35

6.6
0.3
2.5
0.3
3.2

45
70
61
66
67

10
9.7
4.8
5.1
12

Each test incidence is based on the number of patients who had both baseline and at least one
on-study laboratory measurement available: CABOMETYX and nivolumab group (range: 170 to
317 patients) and sunitinib group (range: 173 to 311 patients).

Hepatocellular Carcinoma
The safety of CABOMETYX was evaluated in CELESTIAL, a randomized, doubleblind, placebo-controlled trial in which 704 patients with advanced hepatocellular
carcinoma were randomized to receive CABOMETYX 60 mg orally once daily
(n=467) or placebo (n=237) until disease progression or unacceptable toxicity. The
median duration of treatment was 3.8 months (range 0.1 – 37.3) for patients receiving
CABOMETYX and 2.0 months (range 0.0 – 27.2) for patients receiving placebo. The
population exposed to CABOMETYX was 81% male, 56% White, and had a median
age of 64 years.
Adverse reactions occurring in ≥ 25% of CABOMETYX- treated patients, in order
of decreasing frequency were: diarrhea, decreased appetite, PPE, fatigue, nausea,
hypertension, and vomiting. Grade 3-4 adverse reactions which occurred in ≥ 5% of
patients were PPE, hypertension, fatigue, diarrhea, asthenia, and decreased appetite.
There were 6 adverse reactions leading to death in patients receiving CABOMETYX
(hepatic failure, hepatorenal syndrome, esophagobronchial fistula, portal vein
thrombosis, pulmonary embolism, upper gastrointestinal hemorrhage).
The median average daily dose was 35.8 mg for CABOMETYX. The dose was reduced
in 62% of patients receiving CABOMETYX; 33% of patients required a reduction to
20 mg daily. The most frequent adverse reactions or laboratory abnormalities leading
to dose reduction of CABOMETYX were: PPE, diarrhea, fatigue, hypertension, and
increased AST. Adverse reactions leading to dose interruption occurred in 84% patients
receiving CABOMETYX. Adverse reactions leading to permanent discontinuation
of CABOMETYX occurred in 16% of patients. The most frequent adverse reactions
leading to permanent discontinuation of CABOMETYX were PPE (2%), fatigue (2%),
decreased appetite (1%), diarrhea (1%), and nausea (1%).
Table 6. Adverse Reactions Occurring in ≥5% of CABOMETYX-Treated Patients
in CELESTIAL1
Adverse Reaction
Gastrointestinal
Diarrhea
Nausea
Vomiting
Stomatitis
Dyspepsia
General
Fatigue
Asthenia
Mucosal inflammation
Metabolism and Nutrition
Decreased appetite
Skin and Subcutaneous Tissue
Palmar-plantar
erythrodysesthesia
Rash3
Vascular
Hypertension4
Investigations
Weight decreased
Nervous System
Dysgeusia
Endocrine
Hypothyroidism
Respiratory, Thoracic, and
Mediastinal
Dysphonia
Dyspnea
Musculoskeletal and
Connective Tissue
Pain in extremity
Muscle spasms
1

Grades 1-4 Grades 3-4 Grades 1-4 Grades 1-4
Percentage (%) of Patients

CABOMETYX and
Nivolumab

2
3

4

CABOMETYX
Placebo
(n = 467)
(n = 237)
All Grades2 Grade 3-4 All Grades2 Grade 3-4
Percentage (%) of Patients
54
31
26
13
10

10
2
<1
2
0

19
18
12
2
3

2
2
3
0
0

45
22
14

10
7
2

30
8
2

4
2
<1

48

6

18

<1

46

17

5

0

21

2

9

<1

30

16

6

2

17

1

6

0

12

0

2

0

8

<1

<1

0

19
12

1
3

2
10

0
<1

9
8

<1
<1

4
2

1
0

Includes terms with a between-arm difference of ≥ 5% (all grades) or ≥ 2% (Grade 3-4)
NCI CTCAE Version 4.0
Includes the following terms: rash, rash erythematous, rash generalized, rash macular, rash
maculo-papular, rash papular, rash pruritic, rash pustular, rash vesicular, dermatitis, dermatitis
acneiform, dermatitis contact, dermatitis diaper, dermatitis exfoliative, dermatitis infected
Includes the following terms: hypertension, blood pressure diastolic increased, blood pressure
increased

Table 7. Laboratory Abnormalities Occurring in ≥5% of CABOMETYX-Treated
Patients in CELESTIAL1
Laboratory Abnormality
Chemistry
Increased LDH
Increased ALT
Increased AST
Hypoalbuminemia
Increased ALP
Hypophosphatemia
Hypokalemia
Hypomagnesemia

CABOMETYX
Placebo
N=467
N=237
All Grades Grade 3-4 All Grades Grade 3-4
Percentage of Patients
84
73
73
51
43
25
23
22

9
12
24
1
8
9
6
3

29
37
46
32
38
8
6
3

2
6
19
1
6
4
1
0

CABOMETYX
Placebo
N=467
N=237
All Grades Grade 3-4 All Grades Grade 3-4
Percentage of Patients
16
2
9
2
8
2
0
0

Laboratory Abnormality
Increased amylase
Hypocalcemia
Hematology
Decreased platelets
Neutropenia
Increased hemoglobin

54
43
8

10
7
0

16
8
1

1
1
0

Includes laboratory abnormalities with a between-arm difference of ≥ 5% (all grades) or ≥ 2%
(Grade 3-4)
ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; LDH,
blood lactate dehydrogenase
1

Differentiated Thyroid Cancer
The safety of CABOMETYX was evaluated in COSMIC-311, a randomized, doubleblind, placebo-controlled trial in which 187 patients with advanced differentiated thyroid
cancer were randomized to receive CABOMETYX 60 mg orally once daily (n=125) or
placebo (n=62) with supportive care until disease progression or unacceptable toxicity.
At the time of the primary efficacy analysis, the median duration of treatment was 4.4
months (range 0.0 – 15.7) for patients receiving CABOMETYX and 2.3 months (range
0.3 – 11.6) for patients receiving placebo. The median age was 66 years (range 32 to
85 years), 55% were female, 70% were White, 18% were Asian, 2% were Black, 2%
were American Indian or Alaska Native, and 63% received prior lenvatinib.
Adverse reactions occurring in ≥ 25% of CABOMETYX-treated patients, in order of
decreasing frequency were: diarrhea, PPE, fatigue, hypertension, and stomatitis.
Grade 3-4 adverse reactions which occurred in ≥ 5% of patients were PPE,
hypertension, fatigue, diarrhea, and stomatitis. Serious adverse reactions occurred
in 34% of patients who received CABOMETYX. Serious adverse reactions in ≥2%
included diarrhea, pleural effusion, pulmonary embolism and dyspnea. Fatal adverse
reactions occurred in 1.6% of patients in the CABOMETYX arm, including arterial
hemorrhage (0.8%) and pulmonary embolism (0.8%).
The median average daily dose was 42.0 mg for CABOMETYX. The dose was
reduced in 56% of patients receiving CABOMETYX; 22% of patients required a
second dose reduction. The most frequent adverse reactions (≥5%) leading to dose
reduction of CABOMETYX were PPE, diarrhea, fatigue, proteinuria, and decreased
appetite. Dose interruptions occurred in 72% patients receiving CABOMETYX.
Adverse reactions requiring dosage interruption in ≥5% of patients were PPE,
diarrhea, dyspnea, hypertension, decreased appetite and proteinuria. Adverse
reactions leading to permanent discontinuation of CABOMETYX occurred in 5%
of patients.
Table 8. Adverse Reactions Occurring in ≥5% of CABOMETYX-Treated Patients
in COSMIC-3111
Adverse Reaction
Gastrointestinal
Diarrhea
Nausea
Vomiting
Stomatitis3
Dry mouth
General
Fatigue4
Metabolism and Nutrition
Decreased appetite
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia
Vascular
Hypertension5
Investigations
Weight decreased
Nervous System
Dysgeusia
Headache
Respiratory, Thoracic, and
Mediastinal
Dysphonia
Pulmonary embolism
Renal and Urinary
Proteinuria
1
2
3
4
5

CABOMETYX
Placebo
(N=125)
(N=62)
2
All Grades Grade 3-4 All Grades2 Grade 3-4
Percentage (%) of Patients
51
24
14
26
10

7
3
1
5
1

3
2
8
3
2

0
0
0
0
0

42

10

23

0

23

3

16

0

46

10

0

0

30

10

5

3

18

1

5

0

10
10

0
2

0
2

0
0

10
5

0
2

2
0

0
0

15

1

3

0

Includes terms that are more frequent in the CABOMETYX arm and have a between-arm
difference of ≥ 5% (all grades) or ≥ 2% (Grade 3-4)
NCI CTCAE Version 5.0
Includes the following terms: mucosal inflammation, stomatitis
Includes the following terms: fatigue, asthenia
Includes the following terms: hypertension, blood pressure increased, hypertensive crisis

Table 9. Laboratory Abnormalities Occurring in ≥10% of CABOMETYX-Treated
Patients in COSMIC-3111
Laboratory Abnormality
Chemistry
LDH increased2
AST increased
ALT increased
Hypocalcemia
ALP increased
GGT increased
Hypomagnesemia
Hypoalbuminemia
Hypokalemia
Hyponatremia
Hyperbilirubinemia

CABOMETYX
Placebo
N=125
N=62
All Grades Grade 3 or 4 All Grades Grade 3 or 4
Percentage (%) of Patients
90
77
66
36
34
26
25
19
18
15
12

10
1
2
9
0
2
2
1
1
0
0

32
18
11
10
15
21
5
7
3
10
5

3
0
0
2
0
2
0
0
0
2
0

Laboratory Abnormality
Hematology
Leukocytes decreased
Neutrophils decreased
Platelets decreased

CABOMETYX
Placebo
N=125
N=62
All Grades Grade 3 or 4 All Grades Grade 3 or 4
Percentage (%) of Patients
38
31
26

2
2
0

7
5
5

2
2
0

Includes laboratory abnormalities that are more frequent in the CABOMETYX arm and have a
between-arm difference of ≥ 5% (all grades) or ≥ 2% (Grade 3-4)
Sponsor-defined grades for LDH were as follows: Grade 1 (> ULN to ≤ 2 × ULN), Grade 2 (> 2 ×
ULN to ≤ 3 × ULN), Grade 3 (> 3 × ULN).
ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT,
gamma glutamyl transferase; LDH, blood lactate dehydrogenase
1

2

7

DRUG INTERACTIONS

7.1 Effects of Other Drugs on CABOMETYX
Strong CYP3A4 Inhibitors
Coadministration of a cabozantinib capsule formulation with a strong CYP3A4 inhibitor
increased the exposure of cabozantinib, which may increase the risk of exposurerelated adverse reactions. Avoid coadministration of CABOMETYX with strong
CYP3A4 inhibitors. Reduce the dosage of CABOMETYX if coadministration with
strong CYP3A4 inhibitors cannot be avoided. Avoid grapefruit or grapefruit juice which
may also increase exposure of cabozantinib.

body surface area) due to high levels of mortality. At the low dose level, effects on
bone parameters were partially resolved but effects on the kidney and epididymis/
testis persisted after treatment ceased.
8.5 Geriatric Use
In CABOSUN and METEOR, 41% of 409 patients treated with CABOMETYX were
age 65 years and older, and 8% were 75 years and older. In CELESTIAL, 49% of 467
patients treated with CABOMETYX were age 65 years and older, and 15% were 75
years and older. In COSMIC-311, 50% of 125 patients treated with CABOMETYX were
age 65 years and older, and 12% were 75 years and older.
No overall differences in safety or effectiveness were observed between these patients
and younger patients.
Of the 320 patients randomized to CABOMETYX administered with nivolumab in
CHECKMATE-9ER, 41% were 65 years or older and 9% were 75 years or older. No
overall difference in safety was reported between elderly patients and younger patients.
8.6 Hepatic Impairment
Increased exposure to cabozantinib has been observed in patients with moderate
(Child-Pugh B) hepatic impairment. Reduce the CABOMETYX dose in patients with
moderate hepatic impairment. Avoid CABOMETYX in patients with severe hepatic
impairment (Child-Pugh C), since it has not been studied in this population.
8.7 Renal Impairment
No dosage adjustment is recommended in patients with mild or moderate renal
impairment. There is no experience with CABOMETYX in patients with severe renal
impairment.

Strong CYP3A Inducers
Coadministration of a cabozantinib capsule formulation with a strong CYP3A4
inducer decreased the exposure of cabozantinib, which may reduce efficacy. Avoid
coadministration of CABOMETYX with strong CYP3A4 inducers. Increase the dosage
of CABOMETYX if coadministration with strong CYP3A4 inducers cannot be avoided.
Avoid St. John’s wort which may also decrease exposure of cabozantinib.

10 OVERDOSAGE
One case of overdosage was reported following administration of another formulation
of cabozantinib; a patient inadvertently took twice the intended dose for 9 days. The
patient suffered Grade 3 memory impairment, Grade 3 mental status changes, Grade
3 cognitive disturbance, Grade 2 weight loss, and Grade 1 increase in BUN. The
extent of recovery was not documented.

8

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

USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action, CABOMETYX
can cause fetal harm when administered to a pregnant woman. There are no available
data in pregnant women to inform the drug-associated risk. In animal developmental
and reproductive toxicology studies administration of cabozantinib to pregnant rats and
rabbits during organogenesis resulted in embryofetal lethality and structural anomalies
at exposures that were below those occurring clinically at the recommended 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 2-4% and 15-20%, respectively.
Data
Animal Data
In an embryo-fetal development study in pregnant rats, daily oral administration of
cabozantinib throughout organogenesis caused increased embryo-fetal lethality
compared to controls at a dose of 0.03 mg/kg (approximately 0.12-fold of human
area under the curve [AUC] at the recommended dose). Findings included delayed
ossification and skeletal variations at a dose of 0.01 mg/kg/day (approximately
0.04-fold of human AUC at the recommended dose).
In pregnant rabbits, daily oral administration of cabozantinib throughout organogenesis
resulted in findings of visceral malformations and variations including reduced spleen
size and missing lung lobe at 3 mg/kg (approximately 1.1-fold of the human AUC at
the recommended dose).
In a pre- and postnatal study in rats, cabozantinib was administered orally from
gestation day 10 through postnatal day 20. Cabozantinib did not produce adverse
maternal toxicity or affect pregnancy, parturition or lactation of female rats, and did
not affect the survival, growth or postnatal development of the offspring at doses up to
0.3 mg/kg/day (0.05-fold of the maximum recommended clinical dose).
8.2 Lactation
Risk Summary
There is no information regarding the presence of cabozantinib or its metabolites in
human milk, or their effects on the breastfed child or milk production. Because of the
potential for serious adverse reactions in breastfed children, advise women not to
breastfeed during treatment with CABOMETYX and for 4 months after the final dose.
8.3 Females and Males of Reproductive Potential
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating
CABOMETYX.
Contraception
CABOMETYX can cause fetal harm when administered to a pregnant woman.
Females
Advise females of reproductive potential to use effective contraception during treatment
with CABOMETYX and for 4 months after the final dose.
Infertility
Females and Males
Based on findings in animals, CABOMETYX may impair fertility in females and males
of reproductive potential.
8.4 Pediatric Use
The safety and effectiveness of CABOMETYX for the treatment of differentiated thyroid
cancer (DTC) have been established in pediatric patients aged 12 years and older.
Use of CABOMETYX in pediatric patients aged 12 years and older with DTC is
supported by evidence from adequate and well-controlled studies of CABOMETYX
in adults with additional population pharmacokinetic data demonstrating that
cabozantinib exposure is within the same range between adults and pediatric patients
aged 12 years and older at the recommended dosages.
The safety and effectiveness of CABOMETYX in pediatric patients less than 12 years
of age have not been established.
Juvenile Animal Toxicity Data
Juvenile rats were administered cabozantinib at doses of 1 or 2 mg/kg/day from
Postnatal Day 12 (comparable to less than 2 years in humans) through Postnatal
Day 35 or 70. Mortalities occurred at doses ≥1 mg/kg/day (approximately 0.16
times the clinical dose of 60 mg/day based on body surface area). Hypoactivity was
observed at both doses tested on Postnatal Day 22. Targets were generally similar
to those seen in adult animals, occurred at both doses, and included the kidney
(nephropathy, glomerulonephritis), reproductive organs, gastrointestinal tract (cystic
dilatation and hyperplasia in Brunner’s gland and inflammation of duodenum; and
epithelial hyperplasia of colon and cecum), bone marrow (hypocellularity and lymphoid
depletion), and liver. Tooth abnormalities and whitening as well as effects on bones
including reduced bone mineral content and density, physeal hypertrophy, and
decreased cortical bone also occurred at all dose levels. Recovery was not assessed
at a dose of 2 mg/kg (approximately 0.32 times the clinical dose of 60 mg based on

Hemorrhage: Instruct patients to contact their healthcare provider to seek immediate
medical attention for signs or symptoms of unusual severe bleeding or hemorrhage.
Perforations and fistulas: Advise patients that gastrointestinal disorders such as
diarrhea, nausea, vomiting, and constipation may develop during CABOMETYX
treatment and to seek immediate medical attention if they experience persistent or
severe abdominal pain because cases of gastrointestinal perforation and fistula have
been reported in patients taking CABOMETYX.
Thrombotic events: Venous and arterial thrombotic events have been reported.
Advise patients to report signs or symptoms of an arterial thrombosis. Venous
thromboembolic events including pulmonary embolus have been reported. Advise
patients to contact their health care provider if new onset of dyspnea, chest pain, or
localized limb edema occurs.
Hypertension and hypertensive crisis: Inform patients of the signs and symptoms of
hypertension. Advise patients to undergo routine blood pressure monitoring and to
contact their health care provider if blood pressure is elevated or if they experience
signs or symptoms of hypertension.
Diarrhea: Advise patients to notify their healthcare provider at the first signs of poorly
formed or loose stool or an increased frequency of bowel movements.
Palmar-plantar erythrodysesthesia: Advise patients to contact their healthcare provider
for progressive or intolerable rash.
Hepatotoxicity: Advise patients to contact their healthcare provider immediately for
jaundice, severe nausea or vomiting, or easy bruising or bleeding.
Adrenal insufficiency: Advise patients receiving with nivolumab to contact their
healthcare provider immediately for signs or symptoms of adrenal insufficiency.
Proteinuria: Advise patients to contact their healthcare provider for signs or symptoms
of proteinuria.
Osteonecrosis of the jaw: Advise patients regarding good oral hygiene practices.
Advise patients to immediately contact their healthcare provider for signs or symptoms
associated with osteonecrosis of the jaw.
Impaired wound healing: Advise patients that CABOMETYX may impair wound
healing. Advise patients to inform their healthcare provider of any planned surgical
procedure.
Reversible posterior leukoencephalopathy syndrome: Advise patients to immediately
contact their health care provider for new onset or worsening neurological function.
Thyroid dysfunction: Advise patients that CABOMETYX can cause thyroid dysfunction
and that their thyroid function should be monitored regularly during treatment. Advise
patients to immediately contact their healthcare provider for signs or symptoms of
thyroid dysfunction.
Hypocalcemia: Advise patients that CABOMETYX can cause low calcium levels and
that their serum calcium levels should be monitored regularly during treatment. Advise
patients to immediately contact their healthcare provider for signs or symptoms of
hypocalcemia.
Embryo-fetal toxicity:
• Advise females of reproductive potential of the potential risk to a fetus. Advise
females to inform their healthcare provider of a known or suspected pregnancy.
• Advise females of reproductive potential to use effective contraception during
treatment with CABOMETYX and for 4 months after the final dose.
Lactation: Advise women not to breastfeed during treatment with CABOMETYX and
for 4 months following the last dose.
Drug interactions: Advise patients to inform their healthcare provider of all prescription
or nonprescription medications, vitamins or herbal products. Inform patients to avoid
grapefruit, grapefruit juice, and St. John’s wort.
Important administration information
Instruct patients to take CABOMETYX at least 1 hour before or at least 2 hours
after eating.
This brief summary is based on the CABOMETYX Prescribing Information
Revision 10/2021
Distributed by Exelixis, Inc. Alameda, CA 94502

CABOMETYX is a registered trademark of Exelixis, Inc. © 2021 Exelixis, Inc.
Printed in USA 10/2021 CA-1121-4

FDA Digest

ODAC Requests New Sintilimab Data in US Population for Frontline NSCLC
The FDA’s Oncologic Drugs Advisory Committee (ODAC) voted against
using data from a trial conducted in China to support a biologics license
application (BLA) for sintilimab injection plus pemetrexed and platinumbased chemotherapy for the frontline treatment of US patients with
nonsquamous non–small cell lung cancer (NSCLC).
The committee voted 14-1 to require drugmaker Innovent Biologics
(Suzhou) to conduct a new trial demonstrating the efficacy of the anti–
PD-1 monoclonal antibody in the United States. Committee members
concluded that “regulatory flexibility” was unnecessary in this case
because sintilimab is not filling an unmet need.
Innovent Biologics filed the BLA in 2021 based on findings from the

phase 3 ORIENT-11 trial (NCT03607539), which demonstrated that the
regimen significantly improved progression-free survival (PFS) compared
with chemotherapy alone in this patient population. Specifically, the
median PFS was 8.9 months (n = 266; 95% CI, 7.1-11.3) vs 5.0 months
(n = 131; 95% CI, 4.8-6.2), respectively (HR, 0.482; 95% CI, 0.3620.643; P = .0000004). The median follow-up was 8.9 months.
Committee members noted that the study population was younger and
predominantly male, and included higher rates of smokers than are
generally found in the US.
TO READ MORE, VISIT bit.ly/3rLDsXZ.

Axi-cel to Include Prophylactic Corticosteroids Use for Approved Indications
The FDA has approved an update to the prescribing information for
axicabtagene ciloleucel (axi-cel; Yescarta) to include use of prophylactic
corticosteroids across all approved indications. The update was based on
findings from a new safety management cohort (cohort 6) of the phase
1/2 ZUMA-1 trial (NCT02348216), which was conducted to evaluate the
effect of prophylactic corticosteroids and earlier treatment with corticosteroids and/or tocilizumab (Actemra) and prophylactic levetiracetam
on the incidence and severity of cytokine release syndrome (CRS) and
neurologic events.
No grade 3 or higher CRS events were observed in the 39 patients

of cohort 6 who had relapsed or refractory large B-cell lymphoma upon
reception of the chimeric antigen receptor T-cell therapy. In comparison,
grade 3 or higher CRS events were reported for 13% of the 108 patients
who made up pivotal cohorts 1 and 2. Additionally, grade 3 or higher
neurologic effects were reported in 13% of patients in cohort 6 vs 31%
of those in cohort 1 and 2 at the time of data cutoff. The median time to
onset of CRS was 5 days (range, 1-15) and the median time to neurotoxicity was 6 days (range, 1-274) in cohort 6.
TO READ MORE, VISIT bit.ly/3LrocHs.

Umbralisib AEs Are Under Review for Select Lymphomas
The FDA has announced the investigation of umbralisib (Ukoniq), which
is currently approved for the treatment of patients with marginal zone
lymphoma and follicular lymphoma. The investigation is prompted by initial
data from the phase 3 UNITY-CLL trial (NCT026112311), which evaluated
patients with treatment-naïve or relapsed or refractory chronic lymphocytic leukemia who received either umbralisib plus ublituximab (n = 210) or
obinutuzumab (Gazyva) plus chlorambucil (n = 211).
In an early safety analysis from UNITY-CLL, investigators observed that
liver toxicities, an adverse effect (AE) of interest, were higher among those

treated with umbralisib plus ublituximab vs obinutuzumab plus chlorambucil.
Specifically, elevated alanine aminotransferas/aspartate aminotransferase
levels were reported among 8.3% vs 2% patients, respectively. The FDA will
examine efficacy and safety results from the trial and are expected to hold
a public meeting to further discuss these data and explore the continued
marketing of the agent. Enrollment to ongoing trials evaluating umbralisib
has been suspended.
TO READ MORE, VISIT bit.ly/3GOOYpP.

Trastuzumab Deruxtecan BLA Undergoes Consideration for Select HER2+ Metastatic Breast Cancer
The FDA has granted priority review to the supplemental biologics license
application of fam-trastuzumab deruxtecan-nxki (Enhertu) for the treatment of adult patients with unresectable or metastatic HER2-positive
breast cancer who have received a prior anti–HER2-based regimen.
The review is based on findings from the phase 3 DESTINY-Breast03
trial (NCT03529110), in which trastuzumab deruxtecan showed a 72%
reduction in the risk of disease progression or death compared with
ado-trastuzumab emtansine (Kadcyla; T-DM1; HR, 0.28; 95% CI, 0.22-0.37;
P = 7.8 × 10-22). Specifically, the blinded independent central review–
assessed median progression-free survival (PFS) with the investigative

regimen (n = 261) had not yet been reached (95% CI, 18.5-not evaluable
[NE]) vs 6.8 months (95% CI, 5.6-8.2) with the control regimen (n = 263).
The 12-month PFS rates in the investigative and control arms were 75.8%
(95% CI, 69.8%-80.7%) and 34.1% (95% CI, 27.7%-40.5%), respectively.
Additionally, the median overall survival (OS) was NE in both treatment
arms (HR, 0.56; 95% CI, 0.36-0.86; P = .007172). The 12-month OS rate
with trastuzumab deruxtecan was 94.1% (95% CI, 90.3%-96.4%) vs 85.9%
(95% CI, 80.9%-89.7%) with T-DM1.
TO READ MORE, VISIT bit.ly/3fAbAPx.
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Drug Spotlight
SIROLIMUS PROTEIN-BOUND PARTICLES FOR INJECTABLE SUSPENSION (FYARRO)

Ultra-Rare Sarcoma Subgroup Sees First Treatment Option
by BRITTANY LOVELY

A TREATMENT OPTION FOR a rare, aggressive soft-tissue sarcoma—malignant perivascular epithelioid cell tumor (PEComa)—arrived following encouraging
data in the first prospective clinical trial for this patient population. Sirolimus
albumin-bound particles for injectable suspension (nab-sirolimus; Fyarro) was
approved by the FDA for the treatment of adult patients with locally advanced
unresectable or metastatic malignant PEComa in November 2021.1
Ultra-rare sarcomas are defined by the Connective Tissue Oncology Society
as those that have an approximate incidence of 1 or fewer per 1 million, a much
narrower pool than the threshold that defines rare cancers (incidence
< 6 per 100,000).2 Coupled with low incidence are the unique clinical challenges
in drug development including a lack of understanding of the biology of the
tumors, initiation and recruitment to clinical trials, and ultimately achievement of
drug approvals.
Cytotoxic chemotherapy has demonstrated some response among patients with
PEComa; however, investigators opted to pursue the path of developing an mTOR
inhibitor following evidence of activity with sirolimus (Rapamune), everolimus
(Afinitor), and temsirolimus (Torisel) in case reports.3 One distinction investigators sought to overcome with the development of nab-sirolimus was the variable
absorption rates of orally available mTOR inhibitors. In preclinical models the
intravenous formulation of nab-sirolimus had a higher intratumoral drug accumulation and tumor growth inhibition.
The phase 2 registrational, single-arm AMPECT trial (NCT02494570) recruited
34 patients with histologically confirmed malignant PEComa for which surgery
is not a recommended option and who have not received prior treatment with
an mTOR inhibitor.4 Of these patients, 2 patients were not evaluable for efficacy
because of a misdiagnosis of PEComa and 1 patient did not have tissue available
for confirmation of PEComa.
The primary sites of disease in the intention-to-treat population were uterus
(24%), pelvis (18%), retroperitoneum (18%), lung (12%), kidney (12%), liver
(3%), brain (3%), muscle (3%), ovary (3%), aorta (3%), and small bowel (3%).5
Investigators evaluated nab-sirolimus at 100 mg/m2 on days 1 and 8 of a
21-day cycle until disease progression or unacceptable toxicity. The primary
end point was overall response rate (ORR) by RECIST 1.1 as assessed by
blinded independent central review with secondary end points of duration of
response, progression-free survival (PFS) rate at 6 months, PFS, overall survival
(OS), and safety.4
At the time of final analysis with a data cutoff of June 30, 2021, the confirmed
overall response rate was 39% (95% CI, 22%-58%) with 2 patients achieving a
complete response (CR; 7%) and 10 patients achieving a partial response (PR;
32%). Fifty-two percent of patients had stable disease. The disease control rate—
comprising CR and PR plus stable disease of at least 12 weeks—was 71%. The
median duration of response was not reached (range, 5.6-55.5).5
Investigators noted that 2 patients converted from a PR to a CR after
11 months and 34 months of treatment, respectively. The DOR rates at 6,
12, 24, and 36 months were 92%, 75%, 66%, and 66%, respectively. At data
cutoff, approximately 50% of patients had an ongoing duration of response
at 36.1 months.
In terms of secondary end point survival data, the median PFS was
10.6 months and the median OS was 40.8 months. The 6-, 12-, 24-, 36-, and
48-month PFS rates were 69%, 47%, 47%, 41%, and 34%, respectively. OS rates at
the same interval were 93%, 89%, 70%, 65%, and 52%, respectively.
Authors of the findings wrote that the data exceeded “the prespecified lowerbound objective response rate of 15% below which the regimen would be
considered no more active than standard doxorubicin-based chemotherapy.
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Responses were of rapid onset and durable. Given the aggressive natural history
of the disease not known to spontaneously regress, the responses are most
likely due to antitumor activity of nab-sirolimus.”3
Activation of the mTOR signaling pathway in patients with PEComa has been
observed in conjunction with loss-of-function mutations or deletions in the
tuberous sclerosis complex (TSC).6 In an exploratory mutational status analysis, most patients who had target lesion changes also presented with a
TSC2 mutation (n = 9/12). Among these 9 responders, 89% had a confirmed
overall response.5
In a safety analysis among all treated patients (n = 34) no grade 4 or 5 treatment-related adverse effects (AEs) were reported. Most AEs were grade 1 and
2; mucositis, an AE of special interest, had the highest grade 3 incidence at
18%. Investigators noted that pneumonitis had an incidence of 21% and was
grade 1 or 2. Two patients discontinued treatment because of AEs—one grade 2
anemia, one grade 1 cystitis. All patients who experienced serious AEs including
dehydration (6%), acute kidney injury (3%), acute coronary syndrome (3%),
abdominal pain (3%), diarrhea (3%), edema (3%), enteritis (3%), and pancytopenia
(3%) recovered.
As these data fuel the approval for the first-line treatment of patients with
PEComa, a multi-institutional expanded access study has been initiated to evaluate the efficacy of nab-sirolimus in patients who have been previously treated
with an mTOR inhibitor such as sirolimus or everolimus. At the Connective Tissue
Society Virtual 2021 Annual Meeting, investigators presented data for
16 patients with malignant PEComa who progressed on prior mTOR inhibitor
therapy enrolled between July 2019 and July 2021.7
Twelve patients received treatment with 1 prior mTOR inhibitor and 4 patients
received 2 or more prior mTOR inhibitors including sirolimus, everolimus, temsirolimus, or sapanisertib. Best overall response among the 16 patients was a 25%
PR rate. Fifty percent of patients had stable disease with 38% of those responses
lasting at least 12 weeks. In terms of mutational status, among confirmed
responders 1 patient had a TSC1 mutation and 3 had TCS2 mutations.7 ■
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Drug Spotlight
FDA approval—November 22, 2021

The FDA approves sirolimus protein-bound particles for injectable suspension
(nab-sirolimus; Fyarro) for adult patients with locally advanced unresectable or
metastatic malignant perivascular epithelioid cell tumor (PEComa).

Mechanism of action

BASELINE PATIENT CHARACTERISTICS
Median age (years, range)

60

How supplied

• nab-sirolimus is an injectable
nanoparticle form of sirolimus, an
mTOR inhibitor, which leverages
albumin-bound technology,
enabling higher maximum serum
concentration and area under the
curve and rapid tissue distribution
over oral formulations.

• Lyophilized powder containing
100 mg of sirolimus formulated as
albumin-bound particles in singledose vial for reconstitution

(27-78)
nab-sirolimus
(n = 34)

Dose

• 100 mg/m2 administered as an
intravenous infusion over 30 minutes
on days 1 and 8 of each 21-day cycle
until disease progression or
unacceptable toxicity

Company: Aadi Bioscience Inc

PIVOTAL CLINICAL TRIAL
AMPECT (NCT02494570) was a multicenter, single-arm trial in which investigators evaluated
nab-sirolimus in 31 patients with locally advanced unresectable or metastatic malignant
PEComa who had not received prior treatment with an mTOR inhibitor.

EFFICACY RESULTS IN AMPECT
Outcome

Primary site of disease
Uterus
Pelvis
Retroperitoneum
Lung
Kidney
Liver
Brain
Muscle
Ovary
Aorta
Small bowel

ORR (95% CI)

12%
12%

3%
3%
3%
3%
3%
3%

0%

nab-sirolimus (n = 31)

5%

18%
18%

24%

10% 15% 20% 25%

39% (22%-58%)

CR

7%

PR

32%

SD

52%

DCRa

71%

Median DOR, months (range)

Mutational status

25

patients had tumor
mutational profiling

NR (5.6-55.5)

Response at 6 months

92%

Response at 12 months

75%

Response at 24 months

66%

Response at 36 months

66%

Median PFS

10.6 months

Median OS

40.8 months

9

patients had TSC2
mutations

5

12

patients had TSC1
mutations

CR, complete response; DCR, disease control rate; DOR, duration of response; ORR, overall response rate; PFS,
progression-free survival; PR, partial response; NR, not reached; OS, overall survival; SD, stable disease.

patients had TP53
mutations

6

patients had RB1 mutations

DCR was calculated by CR plus PR plus SD lasting at least 12 weeks.

a

Number of metastatic sites

WARNINGS AND PRECAUTIONS
• Stomatitis
• Myelosuppression
• Infections

• Hypokalemia and hyperglycemia
• Interstitial lung disease/
noninfectious pneumonitis

1: 38%
2: 31%
3: 24%
> 3: 7%

COMMONLY REPOR TED ADVERSE EFFECTS IN AMPECT
Adverse effect

nab-sirolimus (n = 34)
All grades

Grade 3/4a

Stomatitis

79%

18%

Fatigue

68%

2.9%

Rash

58%

0%

Infections

59%

12%
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No grade 4 events were reported.
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IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hemorrhage: Fatal bleeding events have occurred in patients
who received IMBRUVICA®. Major hemorrhage (≥ Grade 3,
serious, or any central nervous system events; e.g., intracranial
hemorrhage [including subdural hematoma], gastrointestinal
bleeding, hematuria, and post procedural hemorrhage) occurred in
4% of patients, with fatalities occurring in 0.4% of 2,838 patients
who received IMBRUVICA® in 27 clinical trials. Bleeding events of
any grade including bruising and petechiae occurred in 39%, and
excluding bruising and petechiae occurred in 23% of patients who
received IMBRUVICA®, respectively.
The mechanism for the bleeding events is not well understood.
Use of either anticoagulant or antiplatelet agents concomitantly
with IMBRUVICA® increases the risk of major hemorrhage. Across
clinical trials, 3.1% of 2,838 patients who received IMBRUVICA®
without antiplatelet or anticoagulant therapy experienced major
hemorrhage. The addition of antiplatelet therapy with or without
anticoagulant therapy increased this percentage to 4.4%, and the
addition of anticoagulant therapy with or without antiplatelet therapy
increased this percentage to 6.1%. Consider the risks and benefits
of anticoagulant or antiplatelet therapy when co-administered with
IMBRUVICA®. Monitor for signs and symptoms of bleeding.
Consider the benefit-risk of withholding IMBRUVICA® for at least 3
to 7 days pre- and post-surgery depending upon the type of surgery
and the risk of bleeding.
Infections: Fatal and non-fatal infections (including bacterial, viral,
or fungal) have occurred with IMBRUVICA® therapy. Grade 3 or
greater infections occurred in 21% of 1,476 patients who received
IMBRUVICA® in clinical trials. Cases of progressive multifocal
leukoencephalopathy (PML) and Pneumocystis jirovecii pneumonia
(PJP) have occurred in patients treated with IMBRUVICA®. Consider
prophylaxis according to standard of care in patients who are at
increased risk for opportunistic infections.

Monitor and evaluate patients for fever and infections and treat
appropriately.
Cytopenias: In 645 patients with B-cell malignancies who received
IMBRUVICA® as a single agent, grade 3 or 4 neutropenia occurred
in 23% of patients, grade 3 or 4 thrombocytopenia in 8% and grade
3 or 4 anemia in 3%, based on laboratory measurements.
Monitor complete blood counts monthly.
Cardiac Arrhythmias and Cardiac Failure: Fatal and serious
cardiac arrhythmias and cardiac failure have occurred with
IMBRUVICA®. Grade 3 or greater ventricular tachyarrhythmias
occurred in 0.2% of patients, Grade 3 or greater atrial fibrillation
and atrial flutter occurred in 4%, and Grade 3 or greater cardiac
failure occurred in 1% of 1,476 patients who received IMBRUVICA®
in clinical trials. These events have occurred particularly in patients
with cardiac risk factors, hypertension, acute infections, and a
previous history of cardiac arrhythmias.
At baseline and then periodically, monitor patients clinically
for cardiac arrhythmias and cardiac failure. Obtain an ECG for
patients who develop arrhythmic symptoms (e.g., palpitations,
lightheadedness, syncope, chest pain) or new onset dyspnea.
Manage cardiac arrhythmias and cardiac failure appropriately, and if
it persists, consider the risks and benefits of IMBRUVICA® treatment
and follow dose modification guidelines.
Hypertension: Hypertension occurred in 19% of 1,476 patients
who received IMBRUVICA® in clinical trials. Grade 3 or greater
hypertension occurred in 8% of patients. Based on data from 1,124
of these patients, the median time to onset was 5.9 months (range,
0.03 to 24 months).
Monitor blood pressure in patients treated with IMBRUVICA® and
initiate or adjust anti-hypertensive medication throughout treatment
with IMBRUVICA® as appropriate.

Start with IMBRUVICA® in 1L CLL1

LIVING LONGER WITHOUT PROGRESSION

Superior PFS: IMBRUVICA® + rituximab vs FCR in E19121
89% (95% CI: 85, 92) estimated PFS rate with IMBRUVICA® + rituximab
at 3 years vs 70% (95% CI: 61, 78) with FCR in patients ≤70 years old1,2
HR=0.34 (95% CI: 0.22, 0.52; P<0.0001) (primary endpoint)1,3

CLL/
SLL

IMBRUVICA® (ibrutinib) is a kinase inhibitor indicated for the treatment of adult patients with:
• Chronic lymphocytic leukemia (CLL)/Small lymphocytic lymphoma (SLL).
1L=frontline, CI=confidence interval, FCR=fludarabine, cyclophosphamide, and rituximab,
HR=hazard ratio, PFS=progression-free survival.

Visit IMBRUVICAHCP.com to learn more
Second Primary Malignancies: Other malignancies (10%), including
non-skin carcinomas (4%), occurred among the 1,476 patients who
received IMBRUVICA® in clinical trials. The most frequent second
primary malignancy was non-melanoma skin cancer (6%).
Tumor Lysis Syndrome: Tumor lysis syndrome has been
infrequently reported with IMBRUVICA®. Assess the baseline risk
(e.g., high tumor burden) and take appropriate precautions.
Monitor patients closely and treat as appropriate.
Embryo-Fetal Toxicity: Based on findings in animals, IMBRUVICA®
can cause fetal harm when administered to a pregnant woman.
Advise pregnant women of the potential risk to a fetus. Advise
females of reproductive potential to use effective contraception
during treatment with IMBRUVICA® and for 1 month after the last
dose. Advise males with female partners of reproductive potential
to use effective contraception during the same time period.

ADVERSE REACTIONS
The most common adverse reactions (≥30%) in patients
with B-cell malignancies (MCL, CLL/SLL, WM and MZL) were
thrombocytopenia (54.5%)*, diarrhea (43.8%), fatigue (39.1%),
musculoskeletal pain (38.8%), neutropenia (38.6%)*, rash (35.8%),
anemia (35.0%)*, and bruising (32.0%).
The most common Grade ≥ 3 adverse reactions (≥5%) in patients
with B-cell malignancies (MCL, CLL/SLL, WM and MZL) were
neutropenia (20.7%)*, thrombocytopenia (13.6%)*, pneumonia
(8.2%), and hypertension (8.0%).
Approximately 9% (CLL/SLL), 14% (MCL), 14% (WM) and 10%
(MZL) of patients had a dose reduction due to adverse reactions.
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Approximately 4-10% (CLL/SLL), 9% (MCL), and 7% (WM [5%] and
MZL [13%]) of patients discontinued due to adverse reactions.
*Treatment-emergent decreases (all grades) were based on laboratory
measurements.

DRUG INTERACTIONS
CYP3A Inhibitors: Co-administration of IMBRUVICA® with strong
or moderate CYP3A inhibitors may increase ibrutinib plasma
concentrations. Dose modifications of IMBRUVICA® may be
recommended when used concomitantly with posaconazole,
voriconazole, and moderate CYP3A inhibitors. Avoid concomitant
use of other strong CYP3A inhibitors. Interrupt IMBRUVICA® if
strong inhibitors are used short-term (e.g., for ≤ 7 days). See dose
modification guidelines in USPI sections 2.3 and 7.1.
CYP3A Inducers: Avoid coadministration with strong CYP3A inducers.

SPECIFIC POPULATIONS
Hepatic Impairment (based on Child-Pugh criteria): Avoid use
of IMBRUVICA® in patients with severe hepatic impairment. In
patients with mild or moderate impairment, reduce recommended
IMBRUVICA® dose and monitor more frequently for adverse
reactions of IMBRUVICA®.
Please see Brief Summary on the following pages.
References: 1. IMBRUVICA® (ibrutinib) Prescribing Information.
Pharmacyclics LLC. 2. Data on file. Pharmacyclics LLC.
3. Shanafelt TD, Wang XV, Kay NE, et al. Ibrutinib-rituximab
or chemoimmunotherapy for chronic lymphocytic leukemia.
N Engl J Med. 2019;381(5):432-443.
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Brief Summary of Prescribing Information for IMBRUVICA® (ibrutinib)
IMBRUVICA® (ibrutinib) capsules, for oral use
IMBRUVICA® (ibrutinib) tablets, for oral use
INDICATIONS AND USAGE
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma: IMBRUVICA is indicated for the treatment of
adult patients with chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL).
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma with 17p deletion: IMBRUVICA is
indicated for the treatment of adult patients with chronic lymphocytic leukemia (CLL)/small lymphocytic
lymphoma (SLL) with 17p deletion.
CONTRAINDICATIONS
None
WARNINGS AND PRECAUTIONS
Hemorrhage: Fatal bleeding events have occurred in patients who received IMBRUVICA. Major hemorrhage
(≥ Grade 3, serious, or any central nervous system events; e.g., intracranial hemorrhage [including subdural
hematoma], gastrointestinal bleeding, hematuria, and post procedural hemorrhage) occurred in 4% of
patients, with fatalities occurring in 0.4% of 2,838 patients who received IMBRUVICA in 27 clinical trials.
Bleeding events of any grade including bruising and petechiae occurred in 39%, and excluding bruising and
petechiae occurred in 23% of patients who received IMBRUVICA, respectively.
The mechanism for the bleeding events is not well understood.
Use of either anticoagulant or antiplatelet agents concomitantly with IMBRUVICA increases the risk
of major hemorrhage. Across clinical trials, 3.1% of 2,838 patients who received IMBRUVICA without
antiplatelet or anticoagulant therapy experienced major hemorrhage. The addition of antiplatelet
therapy with or without anticoagulant therapy increased this percentage to 4.4%, and the addition of
anticoagulant therapy with or without antiplatelet therapy increased this percentage to 6.1%. Consider
the risks and benefits of anticoagulant or antiplatelet therapy when co-administered with IMBRUVICA.
Monitor for signs and symptoms of bleeding.
Consider the benefit-risk of withholding IMBRUVICA for at least 3 to 7 days pre- and post-surgery
depending upon the type of surgery and the risk of bleeding [see Clinical Studies (14) in Full Prescribing
Information].
Infections: Fatal and non-fatal infections (including bacterial, viral, or fungal) have occurred with
IMBRUVICA therapy. Grade 3 or greater infections occurred in 21% of 1,476 patients who received
IMBRUVICA in clinical trials [see Adverse Reactions]. Cases of progressive multifocal leukoencephalopathy
(PML) and Pneumocystis jirovecii pneumonia (PJP) have occurred in patients treated with IMBRUVICA.
Consider prophylaxis according to standard of care in patients who are at increased risk for opportunistic
infections. Monitor and evaluate patients for fever and infections and treat appropriately.
Cytopenias: In 645 patients with B-cell malignancies who received IMBRUVICA as a single agent, grade 3
or 4 neutropenia occurred in 23% of patients, grade 3 or 4 thrombocytopenia in 8% and grade 3 or 4 anemia
in 3%, based on laboratory measurements.
Monitor complete blood counts monthly.
Cardiac Arrhythmias and Cardiac Failure: Fatal and serious cardiac arrhythmias and cardiac failure have
occurred with IMBRUVICA. Grade 3 or greater ventricular tachyarrhythmias occurred in 0.2% of patients,
Grade 3 or greater atrial fibrillation and atrial flutter occurred in 4%, and Grade 3 or greater cardiac failure
occurred in 1% of 1,476 patients who received IMBRUVICA in clinical trials. These events have occurred
particularly in patients with cardiac risk factors, hypertension, acute infections, and a previous history of
cardiac arrhythmias [see Adverse Reactions].
At baseline and then periodically, monitor patients clinically for cardiac arrhythmias and cardiac failure.
Obtain an ECG for patients who develop arrhythmic symptoms (e.g., palpitations, lightheadedness, syncope,
chest pain) or new onset dyspnea. Manage cardiac arrhythmias and cardiac failure appropriately, and if it
persists, consider the risks and benefits of IMBRUVICA treatment and follow dose modification guidelines
[see Dosage and Administration (2.2) in Full Prescribing Information].
Hypertension: Hypertension occurred in 19% of 1,476 patients who received IMBRUVICA in clinical trials.
Grade 3 or greater hypertension occurred in 8% of patients. Based on data from 1,124 of these patients,
the median time to onset was 5.9 months (range, 0.03 to 24 months).
Monitor blood pressure in patients treated with IMBRUVICA and initiate or adjust anti-hypertensive
medication throughout treatment with IMBRUVICA as appropriate.
Second Primary Malignancies: Other malignancies (10%), including non-skin carcinomas (4%), occurred
among the 1,476 patients who received IMBRUVICA in clinical trials. The most frequent second primary
malignancy was non-melanoma skin cancer (6%).
Tumor Lysis Syndrome: Tumor lysis syndrome has been infrequently reported with IMBRUVICA. Assess
the baseline risk (e.g., high tumor burden) and take appropriate precautions. Monitor patients closely and
treat as appropriate.
Embryo-Fetal Toxicity: Based on findings in animals, IMBRUVICA can cause fetal harm when administered to
a pregnant woman. Administration of ibrutinib to pregnant rats and rabbits during the period of organogenesis
caused embryo-fetal toxicity including malformations at exposures that were 2-20 times higher than those
reported in patients with hematologic malignancies. Advise pregnant women of the potential risk to a fetus.
Advise females of reproductive potential to use effective contraception during treatment with IMBRUVICA and
for 1 month after the last dose. [see Use in Specific Populations].
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Hemorrhage [see Warnings and Precautions]
• Infections [see Warnings and Precautions]
• Cytopenias [see Warnings and Precautions]
• Cardiac Arrhythmias and Cardiac Failure [see Warnings and Precautions]
• Hypertension [see Warnings and Precautions]
• Second Primary Malignancies [see Warnings and Precautions]
• Tumor Lysis Syndrome [see Warnings and Precautions]
Clinical Trials Experience: Because clinical trials are conducted under widely variable conditions,
adverse event rates observed in clinical trials of a drug cannot be directly compared with rates of clinical
trials of another drug and may not reflect the rates observed in practice.
The data in the WARNINGS AND PRECAUTIONS reflect exposure to IMBRUVICA in 6 trials as a single
agent at 420 mg orally once daily in 475 patients and at 560 mg orally once daily in 174 patients and in
4 trials administered in combination with other drugs at 420 mg orally once daily in 827 patients. Among
these 1,476 patients with B-cell malignancies who received IMBRUVICA, 87% were exposed for 6 months
or longer and 68% were exposed for greater than one year. In this pooled safety population of 1,476
patients with B-cell malignancies, the most common adverse reactions (≥30%) were thrombocytopenia,
diarrhea, fatigue, musculoskeletal pain, neutropenia, rash, anemia, and bruising.
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma: The data described below reflect exposure
to IMBRUVICA in one single-arm, open-label clinical trial (Study 1102) and five randomized controlled
clinical trials (RESONATE, RESONATE-2, HELIOS, iLLUMINATE, and E1912) in patients with CLL/SLL (n=2,016
total, including n=1,133 patients exposed to IMBRUVICA). In general, patients with creatinine clearance
(CLcr) ≤ 30 mL/min, AST or ALT ≥ 2.5 x ULN, or total bilirubin ≥ 1.5x ULN (unless of non-hepatic origin)
were excluded from these trials. In Study E1912, patients with AST or ALT > 3 x ULN or total bilirubin
> 2.5 x ULN were excluded. Study 1102 included 51 patients with previously treated CLL/SLL. RESONATE
included 386 randomized patients with previously treated CLL or SLL who received single agent IMBRUVICA
or ofatumumab. RESONATE-2 included 267 randomized patients with treatment naïve CLL or SLL who were
65 years or older and received single agent IMBRUVICA or chlorambucil. HELIOS included 574 randomized
patients with previously treated CLL or SLL who received IMBRUVICA in combination with BR or placebo
in combination with BR. iLLUMINATE included 228 randomized patients with treatment naïve CLL/SLL who
were 65 years or older or with coexisting medical conditions and received IMBRUVICA in combination
with obinutuzumab or chlorambucil in combination with obinutuzumab. E1912 included 510 patients with
previously untreated CLL/SLL who were 70 years or younger and received IMBRUVICA in combination with
rituximab or received fludarabine, cyclophosphamide, and rituximab (FCR).
The most common adverse reactions in patients with CLL/SLL receiving IMBRUVICA (≥ 30%) were
thrombocytopenia, diarrhea, fatigue, musculoskeletal pain, neutropenia, rash, anemia, bruising, and nausea.
Four to 10 percent of patients with CLL/SLL receiving IMBRUVICA discontinued treatment due to adverse
reactions. These included pneumonia, hemorrhage, atrial fibrillation, neutropenia, arthralgia, rash, and
thrombocytopenia. Adverse reactions leading to dose reduction occurred in approximately 9% of patients.

IMBRUVICA® (ibrutinib)
Study 1102 : Adverse reactions and laboratory abnormalities from Study 1102 (N=51) using single agent
IMBRUVICA 420 mg daily in patients with previously treated CLL/SLL occurring at a rate of ≥ 10% with a
median duration of treatment of 15.6 months are presented in Tables 1 and 2.
Table 1: Non-Hematologic Adverse Reactions in ≥ 10% of Patients with CLL/SLL (N=51) in Study 1102
All Grades Grade 3 or
Body System
Adverse Reaction
(%)
Higher (%)
4
59
Gastrointestinal disorders
Diarrhea
2
22
Constipation
2
20
Nausea
0
20
Stomatitis
2
18
Vomiting
0
14
Abdominal pain
0
12
Dyspepsia
2
51
Skin and subcutaneous tissue
Bruising
0
25
disorders
Rash
0
16
Petechiae
2
47
Infections and infestations
Upper respiratory tract infection
6
22
Sinusitis
6
16
Skin infection
10
12
Pneumonia
2
12
Urinary tract infection
6
33
General disorders and administration
Fatigue
2
24
site conditions
Pyrexia
0
22
Peripheral edema
6
14
Asthenia
0
12
Chills
6
25
Musculoskeletal and
Musculoskeletal pain
0
24
connective tissue disorders
Arthralgia
2
18
Muscle spasms
0
22
Respiratory, thoracic and mediastinal
Cough
0
14
disorders
Oropharyngeal pain
0
12
Dyspnea
Nervous system disorders
Dizziness
20
0
Headache
18
2
Vascular disorders
Hypertension
16
8
Metabolism and nutrition disorders
Decreased appetite
16
2
Neoplasms benign, malignant,
Second malignancies
10
2†
unspecified
† One patient death due to histiocytic sarcoma.
Table 2: Treatment-Emergent* Hematologic Laboratory Abnormalities in Patients
with CLL/SLL (N=51) in Study 1102
Percent of Patients (N=51)
All Grades (%)
Grade 3 or 4 (%)
Platelets decreased
69
12
Neutrophils decreased
53
26
Hemoglobin decreased
43
0
* Based on laboratory measurements per IWCLL criteria and adverse reactions.
Treatment-emergent Grade 4 thrombocytopenia (8%) and neutropenia (12%) occurred in patients.
RESONATE: Adverse reactions and laboratory abnormalities described below in Tables 3 and 4 reflect
exposure to IMBRUVICA with a median duration of 8.6 months and exposure to ofatumumab with a
median of 5.3 months in RESONATE in patients with previously treated CLL/SLL.
Table 3: Adverse Reactions Reported in ≥ 10% of Patients in the IMBRUVICA Treated Arm
in Patients with CLL/SLL in RESONATE
IMBRUVICA
Ofatumumab
(N=195)
(N=191)
All Grades Grade 3 or All Grades Grade 3 or
Body System
(%)
Higher (%)
(%)
Higher (%)
Adverse Reaction
Gastrointestinal disorders
Diarrhea
48
4
18
2
Nausea
26
2
18
0
Stomatitis*
17
1
6
1
Constipation
15
0
9
0
Vomiting
14
0
6
1
Musculoskeletal and connective tissue
disorders
Musculoskeletal pain*
28
2
18
1
Arthralgia
17
1
7
0
Muscle spasms
13
0
8
0
Skin and subcutaneous tissue disorders
Rash*
24
3
13
0
Petechiae
14
0
1
0
Bruising*
12
0
1
0
General disorders and administration site
conditions
Pyrexia
24
2
15
2†
Respiratory, thoracic and
mediastinal disorders
Cough
19
0
23
1
Dyspnea
12
2
10
1
Infections and infestations
Upper respiratory tract infection
16
1
11
2†
†
Pneumonia*
15
12
13
10†
Sinusitis*
11
1
6
0
Urinary tract infection
10
4
5
1
Nervous system disorders
Headache
14
1
6
0
Dizziness
11
0
5
0
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Table 3: Adverse Reactions Reported in ≥ 10% of Patients in the IMBRUVICA Treated Arm
in Patients with CLL/SLL in RESONATE (continued)

Body System
Adverse Reaction
Injury, poisoning and procedural
complications
Contusion
Eye disorders
Vision blurred

IMBRUVICA
Ofatumumab
(N=195)
(N=191)
All Grades Grade 3 or 4 All Grades Grade 3 or 4
(%)
(%)
(%)
(%)

11

0

3

0

10

0

3

0

The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA
arm.
* Includes multiple ADR terms
† Includes 3 events of pneumonia with fatal outcome in each arm, and 1 event of pyrexia and upper
respiratory tract infection with a fatal outcome in the ofatumumab arm.
Table 4: Treatment-Emergent Hematologic Laboratory Abnormalities in Patients
with CLL/SLL in RESONATE
IMBRUVICA
Ofatumumab
(N=195)
(N=191)
Grade
Grade
All Grades
All Grades
3 or 4
3 or 4
(%)
(%)
(%)
(%)
Neutrophils decreased
51
23
57
26
Platelets decreased
52
5
45
10
Hemoglobin decreased
36
0
21
0
Treatment-emergent Grade 4 thrombocytopenia (2% in the IMBRUVICA arm vs 3% in the ofatumumab
arm) and neutropenia (8% in the IMBRUVICA arm vs 8% in the ofatumumab arm) occurred in patients.
RESONATE-2: Adverse reactions and laboratory abnormalities described below in Tables 5 and 6 reflect
exposure to IMBRUVICA with a median duration of 17.4 months. The median exposure to chlorambucil was
7.1 months in RESONATE-2.
Table 5: Adverse Reactions Reported in ≥ 10% of Patients in the IMBRUVICA Treated Arm
in Patients with CLL/SLL in RESONATE-2
IMBRUVICA
Chlorambucil
(N=135)
(N=132)
All Grades Grade 3 or All Grades Grade 3 or
Body System
(%)
Higher (%)
(%)
Higher (%)
Adverse Reaction
Gastrointestinal disorders
Diarrhea
42
4
17
0
Nausea
22
1
39
1
Constipation
16
1
16
0
Stomatitis*
14
1
4
1
Vomiting
13
0
20
1
Abdominal pain
13
3
11
1
Dyspepsia
11
0
2
0
Musculoskeletal and connective tissue
disorders
Musculoskeletal pain*
36
4
20
0
Arthralgia
16
1
7
1
Muscle spasms
11
0
5
0
General disorders and administration site
conditions
Fatigue
30
1
38
5
Peripheral edema
19
1
9
0
Pyrexia
17
0
14
2
Respiratory, thoracic and mediastinal
disorders
Cough
22
0
15
0
Dyspnea
10
1
10
0
Skin and subcutaneous tissue disorders
Rash*
21
4
12
2
Bruising*
19
0
7
0
Eye disorders
Dry eye
17
0
5
0
Lacrimation increased
13
0
6
0
Vision blurred
13
0
8
0
Visual acuity reduced
11
0
2
0
Infections and infestations
Upper respiratory tract infection
17
2
17
2
Skin infection*
15
2
3
1
Pneumonia*
14
8
7
4
Urinary tract infections
10
1
8
1
Vascular disorders
Hypertension*
14
4
1
0
Nervous system disorders
Headache
12
1
10
2
Dizziness
11
0
12
1
Investigations
Weight decreased
10
0
12
0
Subjects with multiple events for a given ADR term are counted once only for each ADR term.
The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA
arm.
* Includes multiple ADR terms

Table 6: Treatment-Emergent Hematologic Laboratory Abnormalities in Patients
with CLL/SLL in RESONATE-2
IMBRUVICA
Chlorambucil
(N=135)
(N=132)
All Grades
Grade 3 or 4
All Grades
Grade 3 or 4
(%)
(%)
(%)
(%)
Neutrophils Decreased
55
28
67
31
Platelets Decreased
47
7
58
14
Hemoglobin Decreased
36
0
39
2
Treatment-emergent Grade 4 thrombocytopenia (1% in the IMBRUVICA arm vs 3% in the chlorambucil arm)
and neutropenia (11% in the IMBRUVICA arm vs 12% in the chlorambucil arm) occurred in patients.
HELIOS: Adverse reactions described below in Table 7 reflect exposure to IMBRUVICA + BR with a
median duration of 14.7 months and exposure to placebo + BR with a median of 12.8 months in HELIOS in
patients with previously treated CLL/SLL.
Table 7: Adverse Reactions Reported in at Least 10% of Patients and at Least 2% Greater in the
IMBRUVICA Arm in Patients with CLL/SLL in HELIOS
IMBRUVICA + BR
Placebo + BR
(N=287)
(N=287)
All Grades Grade 3 or All Grades Grade 3 or
Body System
(%)
Higher (%)
(%)
Higher (%)
Adverse Reaction
Blood and lymphatic system disorders
Neutropenia*
66
61
60
56†
Thrombocytopenia*
34
16
26
16
Gastrointestinal disorders
Diarrhea
36
2
23
1
Abdominal pain
12
1
8
<1
Skin and subcutaneous tissue disorders
Rash*
32
4
25
1
Bruising*
20
<1
8
<1
Musculoskeletal and connective tissue
disorders
Musculoskeletal pain*
29
2
20
0
Muscle spasms
12
<1
5
0
General disorders and administration site
conditions
Pyrexia
25
4
22
2
Vascular disorders
Hemorrhage*
19
2†
9
1
Hypertension*
11
5
5
2
Infections and infestations
Bronchitis
13
2
10
3
Skin infection*
10
3
6
2
Metabolism and nutrition disorders
Hyperuricemia
10
2
6
0
The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA
arm.
* Includes multiple ADR terms
<1 used for frequency above 0 and below 0.5%
† Includes 2 events of hemorrhage with fatal outcome in the IMBRUVICA arm and 1 event of neutropenia
with a fatal outcome in the placebo + BR arm.
Atrial fibrillation of any grade occurred in 7% of patients treated with IMBRUVICA + BR and 2% of patients
treated with placebo + BR. The frequency of Grade 3 and 4 atrial fibrillation was 3% in patients treated with
IMBRUVICA + BR and 1% in patients treated with placebo +BR.
iLLUMINATE: Adverse reactions described below in Table 8 reflect exposure to IMBRUVICA + obinutuzumab
with a median duration of 29.3 months and exposure to chlorambucil + obinutuzumab with a median of
5.1 months in iLLUMINATE in patients with previously untreated CLL/SLL.
Table 8: Adverse Reactions Reported in at Least 10% of Patients in the IMBRUVICA Arm
in Patients with CLL/SLL in iLLUMINATE
IMBRUVICA +
Chlorambucil +
Obinutuzumab
Obinutuzumab
(N=113)
(N=115)
Body System
All Grades Grade 3 or All Grades Grade 3 or
Adverse Reaction
(%)
Higher (%)
(%)
Higher (%)
Blood and lymphatic system disorders
Neutropenia*
48
39
64
48
Thrombocytopenia*
36
19
28
11
Anemia
17
4
25
8
Skin and subcutaneous tissue disorders
Rash*
36
3
11
0
Bruising*
32
3
3
0
Gastrointestinal disorders
Diarrhea
34
3
10
0
Constipation
16
0
12
1
Nausea
12
0
30
0
Musculoskeletal and connective tissue
disorders
Musculoskeletal pain*
33
1
23
3
Arthralgia
22
1
10
0
Muscle spasms
13
0
6
0
Respiratory, thoracic and mediastinal
disorders
Cough
27
1
12
0
Injury, poisoning and procedural
complications
Infusion related reaction
25
2
58
8
Vascular disorders
Hemorrhage*
25
1
9
0
Hypertension*
17
4
4
3
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Table 8: Adverse Reactions Reported in at Least 10% of Patients in the IMBRUVICA Arm
in Patients with CLL/SLL in iLLUMINATE (continued)
Chlorambucil +
IMBRUVICA +
Obinutuzumab
Obinutuzumab
(N=115)
(N=113)
All Grades Grade 3 or All Grades Grade 3 or
Body System
(%)
Higher (%)
(%)
Higher (%)
Adverse Reaction§
General disorders and administration site
conditions
Pyrexia
19
2
26
1
Fatigue
18
0
17
2
Peripheral edema
12
0
7
0
Infections and infestations
Pneumonia*
16
9
9
4†
Upper respiratory tract infection
14
1
6
0
Skin infection*
13
1
3
0
Urinary tract infection
12
3
7
1
Nasopharyngitis
12
0
3
0
Conjunctivitis
11
0
2
0
Metabolism and nutrition disorders
Hyperuricemia
13
1
0
0
Cardiac disorders
Atrial fibrillation
12
5
0
0
Psychiatric disorders
Insomnia
12
0
4
0
The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA
arm.
* Includes multiple ADR terms
† Includes one event with a fatal outcome.
E1912: Adverse reactions described below in Table 9 reflect exposure to IMBRUVICA + rituximab with a
median duration of 34.3 months and exposure to FCR with a median of 4.7 months in E1912 in patients with
previously untreated CLL/SLL who were 70 years or younger.

Table 10: Select Laboratory Abnormalities (≥ 15% Any Grade), New or Worsening from Baseline
in Patients Receiving IMBRUVICA (E1912)
Fludarabine +
Cyclophosphamide +
IMBRUVICA + Rituximab
Rituximab
(N=158)
(N=352)
Grade
Grade
3 or 4
3 or 4
All Grades
All Grades
(%)
(%)
(%)
(%)
Hematology abnormalities
Neutrophils decreased
53
30
70
44
Platelets decreased
43
7
69
25
Hemoglobin decreased
26
0
51
2
Chemistry abnormalities
Creatinine increased
38
1
17
1
Bilirubin increased
30
2
15
0
AST increased
25
3
23
<1

Table 9: Adverse Reactions Reported in at Least 15% of Patients in the IMBRUVICA Arm in Patients
with CLL/SLL in E1912
IMBRUVICA + Rituximab
(N=352)
Body System
Adverse Reaction

All Grades
(%)

Grade 3 or
Higher (%)

Fludarabine +
Cyclophosphamide +
Rituximab
(N=158)
All Grades
(%)

Grade 3 or
Higher (%)

General disorders and administration site
conditions
Fatigue

80

2

78

3

Peripheral edema

28

1

17

0

Pyrexia

27

1

27

1

Pain

23

2

8

0

Musculoskeletal and connective tissue
disorders
Musculoskeletal pain*

61

5

35

2

Arthralgia

41

5

10

1

Gastrointestinal disorders
Diarrhea

53

4

27

1

Nausea

40

1

64

1

Stomatitis*

22

1

8

1

Abdominal pain*

19

2

10

1

Vomiting

18

2

28

0

Constipation

17

0

32

0

Skin and subcutaneous tissue disorders
Rash*

49

4

29

5

Bruising*

36

1

4

1

Hypertension*

42

19

22

6

Hemorrhage*

31

2

8

1

40

1

27

1

Vascular disorders

Nervous system disorders
Headache
Dizziness

21

1

13

1

Peripheral neuropathy*

19

1

13

1

Cough

32

0

25

0

Dyspnea

22

2

21

1

Respiratory, thoracic and mediastinal
disorders

Infections and infestations
Upper respiratory tract infection

29

1

19

2

Skin infection*

16

1

3

1

Metabolism and nutrition disorders
Hyperuricemia

19

1

4

0

Decreased appetite

15

0

20

1

16

1

19

1

Psychiatric disorders
Insomnia

The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA
arm.
* Includes multiple ADR terms

Based on laboratory measurements per IWCLL criteria
Additional Important Adverse Reactions: Cardiovascular Events: Data on cardiovascular events are based
on randomized controlled trials with IMBRUVICA (n=2,115; median treatment duration of 19.1 months for
1,157 patients treated with IMBRUVICA and 5.3 months for 958 patients in the control arm). The incidence
of ventricular tachyarrhythmias (ventricular extrasystoles, ventricular arrhythmias, ventricular fibrillation,
ventricular flutter, and ventricular tachycardia) of any grade was 1.0% versus 0.4% and of Grade 3 or
greater was 0.3% versus 0% in patients treated with IMBRUVICA compared to patients in the control arm.
The incidence of atrial fibrillation and atrial flutter of any grade was 8.4% versus 1.6% and for Grade 3 or
greater was 4.0% versus 0.5% in patients treated with IMBRUVICA compared to patients in the control arm.
In addition, the incidence of cardiac failure of any grade was 1.7% versus 0.5% and for Grade 3 or greater
was 1.2% versus 0.3% in patients treated with IMBRUVICA compared to patients in the control arm.
The incidence of ischemic cerebrovascular events (cerebrovascular accidents, ischemic stroke, cerebral
ischemia, and transient ischemic attack) of any grade was 1% versus 0.4% and Grade 3 or greater was 0.5%
versus 0.2% in patients treated with IMBRUVICA compared to patients in the control arm, respectively.
Diarrhea: In randomized controlled trials (n=2,115; median treatment duration of 19.1 months for 1,157
patients treated with IMBRUVICA and 5.3 months for 958 patients in the control arm), diarrhea of any
grade occurred at a rate of 43% of patients treated with IMBRUVICA compared to 19% of patients in the
control arm. Grade 3 diarrhea occurred in 3% versus 1% of IMBRUVICA-treated patients compared to
the control arm, respectively. Less than 1% (0.3%) of subjects discontinued IMBRUVICA due to diarrhea
compared with 0% in the control arm.
Based on data from 1,605 of these patients, the median time to first onset was 21 days (range, 0 to 708)
versus 46 days (range, 0 to 492) for any grade diarrhea and 117 days (range, 3 to 414) versus 194 days
(range, 11 to 325) for Grade 3 diarrhea in IMBRUVICA-treated patients compared to the control arm,
respectively. Of the patients who reported diarrhea, 85% versus 89% had complete resolution, and 15%
versus 11% had not reported resolution at time of analysis in IMBRUVICA-treated patients compared to
the control arm, respectively. The median time from onset to resolution in IMBRUVICA-treated subjects
was 7 days (range, 1 to 655) versus 4 days (range, 1 to 367) for any grade diarrhea and 7 days (range, 1 to
78) versus 19 days (range, 1 to 56) for Grade 3 diarrhea in IMBRUVICA-treated subjects compared to the
control arm, respectively.
Visual Disturbance: In randomized controlled trials (n=2,115; median treatment duration of 19.1 months
for 1,157 patients treated with IMBRUVICA and 5.3 months for 958 patients in the control arm), blurred
vision and decreased visual acuity of any grade occurred in 11% of patients treated with IMBRUVICA
(9% Grade 1, 2% Grade 2, no Grade 3 or higher) compared to 6% in the control arm (5% Grade 1 and <1%
Grade 2 and 3).
Based on data from 1,605 of these patients, the median time to first onset was 91 days (range, 0 to
617) versus 100 days (range, 2 to 477) in IMBRUVICA-treated patients compared to the control arm,
respectively. Of the patients who reported visual disturbances, 60% versus 71% had complete resolution
and 40% versus 29% had not reported resolution at the time of analysis in IMBRUVICA-treated patients
compared to the control arm, respectively. The median time from onset to resolution was 37 days (range,
1 to 457) versus 26 days (range, 1 to 721) in IMBRUVICA-treated subjects compared to the control arm,
respectively.
Long-Term Safety The safety data from long-term treatment with IMBRUVICA over 5 years of 1,284 patients
(treatment-naïve CLL/SLL n=162, relapsed/refractory CLL/SLL n=646, relapsed/refractory MCL n=370, and
WM n=106) were analyzed. The median treatment duration was 51 months (range, 0.2 to 98 months) for
CLL/SLL, 11 months (range, 0 to 87 months) for MCL, and 47 months (range, 0.3 to 61 months) for WM. The
cumulative rate of hypertension increased over time. The prevalence for Grade 3 or greater hypertension
was 4% (year 0-1), 7% (year 1-2), 9% (year 2-3), 9% (year 3-4), and 9% (year 4-5); the overall incidence for the
5-year period was 11%.
Postmarketing Experience: The following adverse reactions have been identified during postapproval
use of IMBRUVICA. 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.
• Hepatobiliary disorders: hepatic failure including acute and/or fatal events, hepatic cirrhosis
• Respiratory disorders: interstitial lung disease
• Metabolic and nutrition disorders: tumor lysis syndrome
• Immune system disorders: anaphylactic shock, angioedema, urticaria
• Skin and subcutaneous tissue disorders: Stevens-Johnson Syndrome (SJS), onychoclasis, panniculitis,
neutrophilic dermatoses
• Infections: hepatitis B reactivation
• Nervous system disorders: peripheral neuropathy
DRUG INTERACTIONS
Effect of CYP3A Inhibitors on Ibrutinib: The coadministration of IMBRUVICA with a strong or moderate
CYP3A inhibitor may increase ibrutinib plasma concentrations [see Clinical Pharmacology (12.3) in Full
Prescribing Information]. Increased ibrutinib concentrations may increase the risk of drug-related toxicity.
Dose modifications of IMBRUVICA are recommended when used concomitantly with posaconazole,
voriconazole and moderate CYP3A inhibitors [see Dosage and Administration (2.3) in Full Prescribing
Information].
Avoid concomitant use of other strong CYP3A inhibitors. Interrupt IMBRUVICA if these inhibitors will be
used short-term (such as anti-infectives for seven days or less) [see Dosage and Administration (2.3) in
Full Prescribing Information].
Avoid grapefruit and Seville oranges during IMBRUVICA treatment, as these contain strong or moderate
inhibitors of CYP3A.
Effect of CYP3A Inducers on Ibrutinib: The coadministration of IMBRUVICA with strong CYP3A inducers
may decrease ibrutinib concentrations. Avoid coadministration with strong CYP3A inducers [see Clinical
Pharmacology (12.3) in Full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy: Risk Summary: IMBRUVICA can cause fetal harm based on findings from animal studies.
There are no available data on IMBRUVICA use in pregnant women to inform a drug-associated risk
of major birth defects and miscarriage. In animal reproduction studies, administration of ibrutinib to
pregnant rats and rabbits during the period of organogenesis at exposures up to 2-20 times the clinical
doses of 420-560 mg daily produced embryofetal toxicity including structural abnormalities (see Data).
Advise pregnant women of the potential risk to a fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The estimated
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.

IMBRUVICA® (ibrutinib)
Data: Animal Data: Ibrutinib was administered orally to pregnant rats during the period of organogenesis
at doses of 10, 40 and 80 mg/kg/day. Ibrutinib at a dose of 80 mg/kg/day was associated with visceral
malformations (heart and major vessels) and increased resorptions and post-implantation loss. The
dose of 80 mg/kg/day in rats is approximately 14 times the exposure (AUC) in patients with MCL or
marginal zone lymphoma (MZL) and 20 times the exposure in patients with CLL/SLL or Waldenström’s
Macroglobulinemia (WM) administered the dose of 560 mg daily and 420 mg daily, respectively. Ibrutinib at
doses of 40 mg/kg/day or greater was associated with decreased fetal weights. The dose of 40 mg/kg/day
in rats is approximately 6 times the exposure (AUC) in patients with MCL administered the dose of
560 mg daily.
Ibrutinib was also administered orally to pregnant rabbits during the period of organogenesis at doses of 5,
15, and 45 mg/kg/day. Ibrutinib at a dose of 15 mg/kg/day or greater was associated with skeletal variations
(fused sternebrae) and ibrutinib at a dose of 45 mg/kg/day was associated with increased resorptions and
post-implantation loss. The dose of 15 mg/kg/day in rabbits is approximately 2.0 times the exposure (AUC) in
patients with MCL and 2.8 times the exposure in patients with CLL/SLL or WM administered the dose of 560
and 420 mg daily, respectively.
Lactation: Risk Summary: There is no information regarding the presence of ibrutinib or its metabolites in
human milk, the effects on the breastfed child, or the effects on milk production. Because of the potential
for serious adverse reactions in the breastfed child, advise women not to breastfeed during treatment
with IMBRUVICA and for 1 week after the last dose.
Females and Males of Reproductive Potential: Pregnancy Testing: Verify pregnancy status in females of
reproductive potential prior to initiating IMBRUVICA.
Contraception: Females: IMBRUVICA can cause fetal harm when administered to pregnant women [see
Use in Specific Populations]. Advise females of reproductive potential to use effective contraception
during treatment with IMBRUVICA and for 1 month after the last dose.
Males: Advise males with female partners of reproductive potential to use effective contraception during
treatment with IMBRUVICA and for 1 month following the last dose.
Pediatric Use: The safety and effectiveness of IMBRUVICA in pediatric patients has not been established.
Geriatric Use: Of the 1,124 patients in clinical studies of IMBRUVICA, 64% were ≥ 65 years of age, while 23%
were ≥75 years of age. No overall differences in effectiveness were observed between younger and older
patients. Anemia (all grades), pneumonia (Grade 3 or higher), thrombocytopenia, hypertension, and atrial
fibrillation occurred more frequently among older patients treated with IMBRUVICA.
Hepatic Impairment: Avoid use of IMBRUVICA in patients with severe hepatic impairment (Child-Pugh
class C). The safety of IMBRUVICA has not been evaluated in patients with mild to severe hepatic
impairment by Child-Pugh criteria.
Reduce the recommended dose when administering IMBRUVICA to patients with mild or moderate
hepatic impairment (Child-Pugh class A and B). Monitor patients more frequently for adverse
reactions of IMBRUVICA [see Dosage and Administration (2.4), Clinical Pharmacology (12.3) in Full
Prescribing Information].
Plasmapheresis: Management of hyperviscosity in WM patients may include plasmapheresis before and
during treatment with IMBRUVICA. Modifications to IMBRUVICA dosing are not required.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
• Hemorrhage: Inform patients of the possibility of bleeding, and to report any signs or symptoms
(severe headache, blood in stools or urine, prolonged or uncontrolled bleeding). Inform the patient
that IMBRUVICA may need to be interrupted for medical or dental procedures [see Warnings and
Precautions].
• Infections: Inform patients of the possibility of serious infection, and to report any signs or symptoms
(fever, chills, weakness, confusion) suggestive of infection [see Warnings and Precautions].
• Cardiac arrhythmias and cardiac failure: Counsel patients to report any signs of palpitations,
lightheadedness, dizziness, fainting, shortness of breath, chest discomfort, or edema [see Warnings and
Precautions].
• Hypertension: Inform patients that high blood pressure has occurred in patients taking IMBRUVICA,
which may require treatment with anti-hypertensive therapy [see Warnings and Precautions].
• Second primary malignancies: Inform patients that other malignancies have occurred in patients who
have been treated with IMBRUVICA, including skin cancers and other carcinomas [see Warnings and
Precautions].
• Tumor lysis syndrome: Inform patients of the potential risk of tumor lysis syndrome and to report
any signs and symptoms associated with this event to their healthcare provider for evaluation [see
Warnings and Precautions].
• Embryo-fetal toxicity: Advise women of the potential risk 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 use effective contraception during treatment with
IMBRUVICA and for 1 month after the last dose [see Use in Specific Populations].
Advise males with female partners of reproductive potential to use effective contraception during
treatment with IMBRUVICA and for 1 month after the last dose [see Use in Specific Populations,
Nonclinical Toxicology (13.1) in Full Prescribing Information].
• Lactation: Advise women not to breastfeed during treatment with IMBRUVICA and for 1 week after the
last dose [see Use in Specific Populations].
• Inform patients to take IMBRUVICA orally once daily according to their physician’s instructions and that
the oral dosage (capsules or tablets) should be swallowed whole with a glass of water without opening,
breaking or chewing the capsules or cutting, crushing or chewing the tablets approximately the same time
each day [see Dosage and Administration (2.1) in Full Prescribing Information].
• Advise patients that in the event of a missed daily dose of IMBRUVICA, it should be taken as soon as
possible on the same day with a return to the normal schedule the following day. Patients should not
take extra doses to make up the missed dose [see Dosage and Administration (2.1) in Full Prescribing
Information].
• Advise patients of the common side effects associated with IMBRUVICA [see Adverse Reactions].
Direct the patient to a complete list of adverse drug reactions in PATIENT INFORMATION.
• Advise patients to inform their health care providers of all concomitant medications, including prescription
medicines, over-the-counter drugs, vitamins, and herbal products [see Drug Interactions].
• Advise patients that they may experience loose stools or diarrhea and should contact their doctor if
their diarrhea persists. Advise patients to maintain adequate hydration [see Adverse Reactions].
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Oncology Care Evolves
as Lasting COVID-19
Effects Come Into Focus
THE PANDEMIC APPEARS TO have caused
or contributed to a number of lasting changes in
the way oncologists provide clinical care to their
patients. But clinicians note that as the nature of
the health crisis continues to evolve any shifts
in treatment patterns or methods instituted to
lower the risk of COVID-19 infection must be
supported with data showing they provide the
best possible outcomes.
Two years into the COVID-19 pandemic,
early efforts to combat early surges of infection
have resulted in the relatively quick adoption
of new standard practices. For example, telemedicine has been embraced by clinicians and
patients as a way to avoid in-person visits and
reduce the risk of exposure with wide use likely
to remain in effect for safety and convenience.
Hypofractionated radiotherapy, which requires
fewer trips to the clinic, has accelerated, both
at academic centers and community practices.
Changes such as prescribing oral drugs rather
than having patients come in for infusions, using
neoadjuvant therapy to delay surgery, and moving
to less frequent immunotherapy doses, have
spread and are poised to become more common in
the future, oncologists say.
“Oncology has this long history of clinical
trials, of standing on the shoulders of giants, of
development of the appropriate care for the appropriate situation,” David R. Penberthy, MD, MBA,
said in an interview with OncologyLive®. “We still
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use the most up-to-date, evidence-based guide“I absolutely think telemedicine is here to
lines for treatment,” added Penberthy, who is the
stay. It’s going to [continue to] be a very effective
medical director for radiation oncology at Bon
option,” Penberthy said. “Some of my colleagues
Secours — Southside Regional Medical
are spending 1 afternoon per week
Center in Petersburg, Virginia, and
doing all telemedicine [visits], and
incoming president of the Association of
they can be as productive as they are
Community Cancer Centers.
in the clinic.”
Although vaccinations and safety
Virtual visits offer a good alternative
protocols have largely allowed patients
choice for oncologists to continue care
and oncologists to safely resume in-perwhen a patient has a COVID-19 infection
son visits and dial back many early
or only needs a routine status check,
practice adaptations, some offices and
David R. Penberthy, he said. At the same time, Penberthy
clinics are now struggling with burnout
himself has had a “mixed experience”
MD, MBA
and staff shortages, especially during the
with telemedicine and prefers meeting
recent omicron surge. “Treatments are dependent
with patients in person. “If there’s a visit where
on the clinical situation and the most appropriate
[a provider] has to do a physical exam of a specific
care for that clinical situation,” Penberthy said.
type, a head-neck physical exam, a gynecologic
physical exam, those things can’t really be done
via telemedicine,” he said.
TELEHEALTH LEAVES ITS MARK
Kenneth Adler, MD, chairman of the American
Health providers of all types quickly adopted
Society of Hematology Practice Partnership, a
telemedicine or virtual health care after the
hematologist-oncologist at the Summit Medical
pandemic began in March 2020. Results of an
Group, assistant clinical professor of medicine at
analysis of 16,006 newly diagnosed patients with
the New Jersey Medical School, and hospice medicancer in an insurance claims database found
cal director at the Visiting Nurse Association
their rate of telemedicine visits increased from
of Somerset Hills in New Jersey, described the
0.4% in January 2020 to a peak of 54% in April
back-to-back video visits he did early in the
2020, before declining to a little over 20% by
pandemic as “exhausting” and said his practice
that August.1 In a study of 3473 physicians in
is doing fewer now. Telemedicine visits were also
Boston-area hospitals, more than 94% of providers
scaled back at the University of Pennsylvania’s
transitioned to include virtual health care in their
Abramson Cancer Center in Philadelphia,
practice by December 2020.2
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according to Lawrence N. Shulman, MD, the
center’s deputy director for clinical services and
director of the Center for Global Cancer Medicine.
Penn Medicine clinicians would like to take
greater advantage of telemedicine, but they have
been held back by regulations restricting patients
from being treated by doctors who are licensed
in other states, he said. “Many of us in the profession would like to see federal legislation that
made it possible for us to extend telemedicine
across state borders more easily,” Shulman said.
Federal regulation will play a large role in
future of telemedicine. The Department of Health
and Human Services enabled the rapid switch to
telemedicine in 2020, waiving certain restrictions, including those on reimbursement for
Medicare and Medicaid patients by declaring a
public health emergency. The agency has since
issued several 90-day renewals of the emergency
provisions. A coalition of health care technology
organizations is calling for a longer extension
and for eventual passage of permanent telehealth
legislation by Congress.3
The necessary changes prompted by the
pandemic reach all aspects of care including in the design and conduct of clinical trials.
The American Association of Cancer Research
published a report highlighting the most effective
changes in care as a result of the pandemic.4 The
rise of telemedicine helped to pave a path forward
for the continuation of clinical studies along with
the increased use of electronic consent and the
shipment of experimental anticancer therapeutics
to patients’ residences.
“The regulatory changes to the design of clinical
trials offer a path forward for patient care that is
patient-focused and have the potential to increase
patient participation and minimize the time it
takes to safely test anticancer therapeutics,” the
authors of the report wrote. “These adaptations
can also minimize the financial burdens (eg, cost
of travel to the health care facility) and logistical
burdens (eg, taking time off from work to go to a
health care facility) on clinical trial participants.”
For more on the findings of the report see
F I G U R E S 1-3 and the TAB L E .

SCREENING STRATEGIES
Modifications to standards of clinical care were
on the road to widespread adoption, but some
experienced a more rapid uptake as a result of
the pandemic. Shorter schedules of hypofractionated radiation therapy for breast, prostate, and
other cancers, which were already common in
Canada and other countries but relatively rare
in the United States, were added at many clinics
beginning in 2020.
Penberthy said the move to hypofractionation
has been accompanied by wider use of stereotactic radiation, a method that more precisely targets
tumors with high doses of radiation, allowing

fewer treatments and sparing nearby healthy
tissue.5 It is used to treat spine, liver, brain, and
other cancers. Instead of surgery, some patients
with early-stage lung cancer can receive 5 stereotactic treatments, or sometimes as little as a
single dose, he said.
New stereotactic radiation programs require
state regulatory approvals, expensive new technology, and staff training, but even so they are
becoming common both at large cancer centers
and community practices such as Penberthy’s.
“It’s filtering into the community relatively
rapidly, but the community clinic has to show
some institutional emphasis on doing things in
such a way that they’re willing to invest in the
program,” he said.
Penberthy said stereotactic radiation is among a
number of innovations that will help address the
consequences of missed screenings and interruptions in care caused by the pandemic. He noted
results of a survey from the American Society
for Radiation Oncology conducted in March 2021
showed that patients were presenting with more
advanced disease at the time of diagnosis.6
“We’re very concerned about the long-term
effects [of delays in screening]. Will the outcomes
actually be worse as a result? We don’t have
that data just yet. But there are new advances in
health care delivery, with stereotactic radiation,
with immunotherapy, and so we’re hopeful that
the outcomes will be as good as they have been
before the pandemic,” he said.
Mobile and at-home screening methods will
also play a role in preventing a “third wave
of suffering” during the pandemic as a result
of chronic diseases that have not been diagnosed or treated, according to Paul J. Limburg,
MD, a gastroenterologist at the Mayo Clinic in
Rochester, Minnesota, and chief medical officer for screening at Exact Sciences, the parent
company of the Cologuard and Oncotype DX tests.
Colorectal cancer (CRC) screening rates have
been rising since 2014, largely because of the
approval and use of Cologuard, a multitarget stool
DNA test, according to research coauthored by
Limburg.7 In a retrospective study of 8 years of
insurance claims, Limburg et al found that uptake
of the test increased from 2% in 2016 to 15% in
2018, and Limburg said he expects the figure has
continued to rise since then.
“With constrained capacity for onsite procedures [including] colonoscopy, the interest in
home-based screening options [such as] stool
testing or Cologuard has really gained greater
traction,” Limburg said. Tests delivered to
patients’ homes provide “an opportunity to keep
[individuals] where they are and potentially
want to be, rather than having to go to a facility
where they may not have the same experience, [or
where] they may be more exposed to viruses or
other people who have illnesses.”
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In May 2021 the United States Preventive
Services Task Force released a final recommendation statement, which concluded that CRC
screening should begin 5 years earlier than previously recommended, at 45 years vs
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50 years, and listed Cologuard as a recommended
screening method for all average-risk adults age
45 to 75 years.8
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(N = 66)

99%

of respondents said that
COVID-19 negatively affected
their research, career in cancer
research, and/or patient care
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■ Neither/not applicable

18%

The pandemic delayed my career advancement

22%
60%
30%
63%

7%

■ Strongly agree ■ Strongly disagree
■ Neither/not applicable

My funding was affected (could not submit a proposal to a
funding agency and/or could not generate preliminary data
because of the shutdown).
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■ Strongly agree ■ Strongly disagree
■ Neither/not applicable
A clinical trial I was conducting was delayed/stopped.

The exigencies of the COVID-19 pandemic led to
several shifts in the ways well-known drugs are
used to treat tumors. Many practices switched
patients to oral agents, when possible, particularly capecitabine in place of infusion fluorouracil
for patients with breast and gastrointestinal (GI)
cancers. Other effective substitutes have included
oral temozolomide (Temodar) for patients with
brain cancers and certain oral targeted agents for
advanced melanoma, Penberthy said.
A concern with oral drugs is adherence and the
need for staff to check in frequently with patients.
Shulman and his colleagues have been studying
the use of automated chatbot software to monitor
patients on a daily basis and make sure they have
been taking their medicine on schedule.
Results of one small study from the University
of Pennsylvania found that chatbots could
successfully monitor treatment adherence of
patients with GI neuroendocrine tumors (n = 10)
who were prescribed capecitabine and temozolomide.9 Two ongoing chatbot studies have enrolled
patients with GI cancers receiving capecitabine
and patients with lung cancer receiving various
oral targeted therapies including crizotinib and
erlotinib, respectively, Shulman said.
Physicians at Penn Medicine and other centers
have also begun administering less-frequent,
higher-dose pembrolizumab (Keytruda) for
patients with metastatic melanoma and several
other cancers. The regimen—pembrolizumab
400 mg every 6 weeks—was approved by the FDA
for all adult indications in April 2020.10
“[The updated dosing regimen] reduced
patients’ need to come into the clinic by 50%,”
Schulman said. “That was better for them, and it
helped us to decant our clinics and our infusion
rooms while still giving what we thought was
equally adequate and effective therapy. I doubt
that [approval] would have happened if COVID-19
hadn’t come along.”
Accelerated approval of this new dose was
based on pharmacokinetic (PK), efficacy, and
safety data from cohort B of the KEYNOTE-555
trial (NCT03665597), which used a model-based
assessment to compare the new regimen with
the standard dose of 200 mg every 3 weeks.11
Interim data for patients with metastatic melanoma who had received 1 cycle of pembrolizumab
in the first line (n = 101) showed a clinically
meaningful overall response rate (ORR) of 50.5%
(95% CI), 20.4%-60.6%). Additionally, the median
progression-free survival of 13.8 months (95%
CI, 3.0-not reached) was cited as durable, with
PFS rates of 56.5% at 6 months and 54.3% at 12
months. Investigators noted that these data were

COVID-19
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Effect of COVID-19
in 2020 screening rates

Tumor type

USPSTF Recommendation

Breast

Mammogram every other year for women
50 to 74 years

87% decline

Cervix

Cervical cytology every 3 years for women
21-65 years; high-risk HPV screening every
5 years for women 30-65 years

84% decline

Colorectal

Stool-based tests every 1 to 3 years and/or
image-based tests every 5 to 10 years for
all adults 45 to 47 years

80% decline

Prostate

Periodic PSA-based test as recommended by
physician for men ages 55-69 years

35% decline

HPV, human papillomavirus; PSA, prostate-specific antigen; USPSTF, US Preventative Services Task Force.

consistent with model-based predictions and
were similar to the ORR in previous studies with
pembrolizumab in the same patient population.
Safety was also found to be similar.
Schulman noted that patients with melanoma
and other diseases who are responding well to
immunotherapy treatment can also skip one of
their every-6-week immunotherapy doses. This
comes to light as infusion centers face staffing shortages in the wake of COVID-19 variant
surges. “We’re not necessarily saying we’re never
going to give them the drug again, but we feel
reasonably comfortable with omitting a dose at a
time when we’re really stretched,” Schulman said.
“In a case-by-case, and disease-by-disease, and
treatment-by-treatment manner, all of us are looking at which patients we think can skip a dose
or be delayed, so patients who really need to be
treated, we have the capacity to treat.”
Some patients with melanoma experience
prolonged remissions that last for years, and the
pandemic experience has underlined the need
for data on when immunotherapy can be safely
paused or discontinued, Shulman said. Results
of studies evaluating drug holidays have had
mixed conclusions, although he noted that some
research on patients with advanced colorectal
cancer and other tumors showed that pausing
treatment did not affect overall survival (OS). “I
think we’re going to be more anxious to try to
address those issues and come up with scientific
data that helps to guide us,” he said.
Schulman pointed to a recent pooled analysis
of 6 phase 3 trials evaluating adjuvant chemotherapy for patients with stage 3 colon cancer.
Investigators compared disease-free survival
after a 3-month course of treatment vs a 6-month
course.12 Noninferiority of the 3-month regimen
was not confirmed, but investigators found an
absolute difference of 0.4% in 5-year OS rates and
said the results support the use of 3 months of
adjuvant CAPOX (capecitabine and oxaliplatin) for
most patients. Results also showed a substantial

reduction of toxicities, inconvenience and cost
associated with a shorter treatment duration.

NEOADJUVANT THERAPIES
Another significant change is toward increasing the use of neoadjuvant therapies to delay or
avoid surgery. Adler said he has been prescribing hormone treatment alone for some of his older
patients with breast cancer and has observed
good responses to therapy. Meanwhile, he has
tried a similar tactic with younger patients with
breast cancer, administering 3 to 4 months of
chemotherapy to delay surgery or shrink their
tumors so they may undergo a less intensive
procedure, such as a lumpectomy.
“[Neoadjuvant therapy] was done before [the
pandemic] for patients, it’s an accepted approach,”
Adler said. “[However,] there’s no question that
in the past 2 years it’s been done more because
of COVID-19 [and] there’s a good possibility it
will be done more.”
Data from recent studies support Adler’s
observations for the expanded use of neoadjuvant therapies in select groups of breast cancer
patients. A retrospective study of 366 patients
with early-stage breast cancer treated at Penn
Medicine compared the treatment of those who
received a diagnosis of cancer between January
1 and May 15, 2018, with those who received a
diagnosis between January 1 and May 15, 2020.13
Investigators reported an increased use of preoperative systemic therapy in 2020 (43.9% overall;
20.7% chemotherapy; and 23.2% hormonal therapy) vs 2018 (16.4% overall; 12.4% chemotherapy;
and 4.0% hormonal therapy) (P < .001). Notable,
an 18.8% decrease in patient volume was reported
in 2020 vs 2018.
Further, data from a pooled analysis published
in the British Journal of Cancer of 2 phase 2 trials
evaluating neoadjuvant anastrozole and fulvestrant efficacy for postmenopausal hormone
receptor–positive, HER2-negative patients with
breast cancer—HORGEN (NCT00871858) and

CARMINA02 (NCT00629616)—showed that
patients receiving neoadjuvant endocrine therapies (NET) generally have improved surgical
outcomes and that treatment is better tolerated
than chemotherapy.14
Among 217 evaluable patients in the intentionto-treat analysis, the relapse-free survival (RFS)
rate at 5 years was 83.7% (95% CI, 77.9%-88.0%).
The 5-year OS rate was 92.7% (95% CI: 88.2%95.6%), with no difference observed between
patients who received anastrozole or fulvestrant.
Alternative neoadjuvant strategies have proven
effective for other subgroups of patients with
breast cancer. For example, survival outcomes
for 640 patients with strongly hormone receptor–positive, HER2-negative breast cancer in a
Taiwanese registry database showed that neoadjuvant chemotherapy (NACT) resulted in better
outcomes over NET.15 Patients treated with NET
had a higher risk of all-cause death with an
adjusted HR of 2.67 (95% CI, 1.95-3.51).
Despite the evidence across various studies
for treatment adjustments and delays, decisions
should be determined by what will provide the
best outcomes for the individual patient.  ■
For a full list of references,
see the article at

.

MORE ON

AACR Report Highlights How
COVID-19 Touches Every Aspect
of Cancer Care and Research
The long-term dramatic effects of the COVID-19
pandemic on cancer research and patient care
present several challenges but also future opportunities, according to findings in a report from the
American Association for Cancer Research (AACR).
The AACR Report on the Impact of COVID-19 on
Cancer Research and Patient Care navigates the
lessons learned over the past 2 years as guideposts
for building policies to better equip physicians to
deliver optimized care.
“[The pandemic] isn’t over for health care
workers, by any means,” Amy Klobuchar, United
States Senator for Minnesota, said during the
opening remarks for an AACR webinar on the
report. “Because of the pandemic, many individuals
have been delaying physicals and routine exams,
including the kinds of tests that can [detect] cancer
early. There are thousands of individuals walking
around with undetected cancer because they aren’t
going in to get that preventative care. We need to do
more to make sure people have the resources and
information they need to access this potentially lifesaving care.”

READ MORE
Scan the QR code or visit
bit.ly/3Bodv3X
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For appropriate patients faced with
relapsed/refractory multiple myeloma

FORGE AHEAD
WITH A BOLD APPROACH
Target BCMA for RRMM
BLENREP is the first and only BCMA-targeted ADC monotherapy.
So you can offer your RRMM patients a different option.

INDICATION
BLENREP is indicated for the treatment of adults with relapsed or
refractory multiple myeloma who have received at least 4 prior therapies,
including an anti-CD38 monoclonal antibody, a proteasome inhibitor, and
an immunomodulatory agent.
This indication is approved under accelerated approval based on response
rate. Continued approval for this indication may be contingent upon
verification and description of clinical benefit in a confirmatory trial(s).

IMPORTANT SAFETY INFORMATION
WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting
in changes in vision, including severe vision loss and corneal
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,
and promptly for worsening symptoms. Withhold BLENREP
until improvement and resume, or permanently discontinue,
based on severity.
Because of the risk of ocular toxicity, BLENREP is available
only through a restricted program under a Risk Evaluation
and Mitigation Strategy (REMS) called the BLENREP REMS.
ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen;
RRMM=relapsed or refractory multiple myeloma.

Learn more at BLENREPHCP.com

IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS

Ocular Toxicity: Ocular adverse reactions occurred in 77% of the
218 patients in the pooled safety population. Ocular adverse
reactions included keratopathy (76%), changes in visual acuity
(55%), blurred vision (27%), and dry eye (19%). Among patients with
keratopathy (n = 165), 49% had ocular symptoms, 65% had clinically
relevant visual acuity changes (decline of 2 or more lines on Snellen
Visual Acuity in any eye), and 34% had both ocular symptoms and
visual acuity changes.
Keratopathy: Keratopathy was reported as Grade 1 in 7% of patients,
Grade 2 in 22%, Grade 3 in 45%, and Grade 4 in 0.5% per the KVA
scale. Cases of corneal ulcer (ulcerative and infective keratitis) have
been reported. Most keratopathy events developed within the first
2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the
patients with Grade 2 to 4 keratopathy (n = 149), 39% recovered to
Grade 1 or lower after median follow-up of 6.2 months. Of the 61%
who had ongoing keratopathy, 28% were still on treatment, 9%
were in follow-up, and in 24% the follow-up ended due to death,
study withdrawal, or lost to follow-up. For patients in whom events
resolved, the median time to resolution was 2 months (range: 11 days
to 8.3 months).
Visual Acuity Changes: A clinically significant decrease in visual
acuity of worse than 20/40 in the better-seeing eye was observed in
19% of the 218 patients and of 20/200 or worse in the better-seeing
eye in 1.4%. Of the patients with decreased visual acuity of worse
than 20/40, 88% resolved and the median time to resolution was
22 days (range: 7 days to 4.2 months). Of the patients with
decreased visual acuity of 20/200 or worse, all resolved and the
median duration was 22 days (range: 15 to 22 days).
Monitoring and Patient Instruction: Conduct ophthalmic
examinations (visual acuity and slit lamp) at baseline, prior to each
dose, and promptly for worsening symptoms. Perform baseline
examinations within 3 weeks prior to the first dose. Perform each
follow-up examination at least 1 week after the previous dose and
within 2 weeks prior to the next dose. Withhold BLENREP until
improvement and resume at same or reduced dose, or consider
permanently discontinuing based on severity. Advise patients to
use preservative-free lubricant eye drops at least 4 times a day
starting with the first infusion and continuing until end of treatment.
Avoid use of contact lenses unless directed by an ophthalmologist.
Changes in visual acuity may be associated with difficulty for
driving and reading. Advise patients to use caution when driving or
operating machinery. BLENREP is only available through a restricted
program under a REMS.
Thrombocytopenia: Thrombocytopenia occurred in 69% of 218
patients in the pooled safety population, including Grade 2 in 13%,
Grade 3 in 10%, and Grade 4 in 17%. The median time to onset
of the first thrombocytopenic event was 26.5 days.
Thrombocytopenia resulted in dose reduction, dose interruption,
or discontinuation in 9%, 2.8%, and 0.5% of patients, respectively.
Grade 3 to 4 bleeding events occurred in 6% of patients, including
Grade 4 in 1 patient. Fatal adverse reactions included cerebral
hemorrhage in 2 patients. Perform complete blood cell counts at
baseline and during treatment as clinically indicated. Consider
withholding and/or reducing the dose based on severity.
Infusion-Related Reactions: Infusion-related reactions occurred
in 18% of 218 patients in the pooled safety population, including
Grade 3 in 1.8%. Monitor patients for infusion-related reactions. For
Grade 2 or 3 reactions, interrupt the infusion and provide supportive
treatment. Once symptoms resolve, resume at a lower infusion rate.
Administer premedication for all subsequent infusions. Discontinue
BLENREP for life-threatening infusion-related reactions and provide
appropriate emergency care.
Embryo-Fetal Toxicity: Based on its mechanism of action, BLENREP
can cause fetal harm when administered to a pregnant woman.
Advise pregnant women of the potential risk to a fetus.

Advise females of reproductive potential to use effective
contraception during treatment with BLENREP and for 4
months after the last dose. Advise males with female partners
of reproductive potential to use effective contraception during
treatment with BLENREP and for 6 months after the last dose.
Pregnancy testing is recommended for females of reproductive
potential prior to initiating BLENREP.

ADVERSE REACTIONS
The pooled safety population described in Warnings and Precautions
reflects exposure to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg
(1.4 times the recommended dose) administered intravenously once
every 3 weeks in 218 patients in DREAMM-2. Of these patients, 194
received a liquid formulation (not the approved dosage form) rather
than the lyophilized powder.
Patients received BLENREP at the recommended dosage of
2.5 mg/kg administered intravenously once every 3 weeks (n = 95).
Permanent discontinuation due to an adverse reaction occurred
in 8% of patients who received BLENREP; keratopathy (2.1%)
was the most frequent adverse reaction resulting in permanent
discontinuation. Dosage interruptions due to an adverse reaction
occurred in 54% of patients who received BLENREP. Adverse
reactions which required a dosage interruption in >3% of patients
included keratopathy (47%), blurred vision (5%), dry eye (3.2%),
and pneumonia (3.2%). Dose reductions due to an adverse reaction
occurred in 29% of patients. Adverse reactions which required a
dose reduction in >3% of patients included keratopathy (23%) and
thrombocytopenia (5%).
The most common adverse reactions (≥20%) were keratopathy
(71%), decreased visual acuity (53%), nausea (24%), blurred
vision (22%), pyrexia (22%), infusion-related reactions (21%), and
fatigue (20%). The most common Grade 3 or 4 (≥5%) laboratory
abnormalities were lymphocytes decreased (22%), platelets
decreased (21%), hemoglobin decreased (18%), neutrophils
decreased (9%), creatinine increased (5%), and gamma-glutamyl
transferase increased (5%).
Serious adverse reactions occurred in 40% of patients who received
BLENREP. Serious adverse reactions in >3% of patients included
pneumonia (7%), pyrexia (6%), renal impairment (4.2%), sepsis
(4.2%), hypercalcemia (4.2%), and infusion-related reactions (3.2%).
Fatal adverse reactions occurred in 3.2% of patients, including sepsis
(1%), cardiac arrest (1%), and lung infection (1%).

USE IN SPECIFIC POPULATIONS
Lactation: Because of the potential for serious adverse reactions
in the breastfed child, advise women not to breastfeed during
treatment with BLENREP and for 3 months after the last dose.
Females and Males of Reproductive Potential: Based on findings
in animal studies, BLENREP may impair fertility in females and males.
Geriatric Use: Of the 218 patients who received BLENREP in
DREAMM-2, 43% were aged 65 to less than 75 years and 17% were
aged 75 years and older. Keratopathy occurred in 80% of patients
aged less than 65 years and 73% of patients aged 65 years and older.
Among the 95 patients who received BLENREP at the 2.5-mg/kg
dose, keratopathy occurred in 67% of patients aged less than
65 years and 73% of patients aged 65 years and older.
Renal or Hepatic Impairment: The recommended dosage has not
been established in patients with severe renal impairment (eGFR
15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis. The
recommended dosage has not been established in patients with
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN
and any AST).
Please see Brief Summary of full Prescribing Information,
including BOXED WARNING, on the following pages.
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Made for this Moment

BLENREP

BRIEF SUMMARY

(belantamab mafodotin-blmf)
for injection, for intravenous use

The following is a brief summary only; see full Prescribing Information
for complete product information.
WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting in
changes in vision, including severe vision loss and corneal ulcer,
and symptoms, such as blurred vision and dry eyes [see Warnings
and Precautions (5.1)].
Conduct ophthalmic exams at baseline, prior to each dose, and
promptly for worsening symptoms. Withhold BLENREP until
improvement and resume, or permanently discontinue, based on
severity [see Dosage and Administration (2.3) of full Prescribing
Information, Warnings and Precautions (5.1)].
Because of the risk of ocular toxicity, BLENREP is available
only through a restricted program under a Risk Evaluation
and Mitigation Strategy (REMS) called the BLENREP REMS
[see Warnings and Precautions (5.2)].
1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple
myeloma who have received at least 4 prior therapies, including an anti-CD38
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.
This indication is approved under accelerated approval based on response rate
[see Clinical Studies (14) of full Prescribing Information]. Continued approval for this
indication may be contingent upon verification and description of clinical benefit
in a confirmatory trial(s).
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety
population. Ocular adverse reactions included keratopathy (76%), changes in visual
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)].
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.
Keratopathy
Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative
and infective keratitis) have been reported. Most keratopathy events developed within
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28%
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due
to death, study withdrawal, or lost to follow up. For patients in whom events resolved,
the median time to resolution was 2 months (range: 11 days to 8.3 months).
Visual Acuity Changes
A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing
eye was observed in 19% of the 218 patients and of 20/200 or worse in
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse
than 20/40, 88% resolved and the median time to resolution was 22 days (range:
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).
Monitoring and Patient Instruction
Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to
each dose, and promptly for worsening symptoms. Perform baseline examinations
within 3 weeks prior to the first dose. Perform each follow-up examination at least
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold
BLENREP until improvement and resume at same or reduced dose, or consider
permanently discontinuing based on severity [see Dosage and Administration (2.3)
of full Prescribing Information].
Advise patients to use preservative-free lubricant eye drops at least 4 times a
day starting with the first infusion and continuing until end of treatment. Avoid
use of contact lenses unless directed by an ophthalmologist [see Dosage and
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading.
Advise patients to use caution when driving or operating machinery.
BLENREP is only available through a restricted program under a REMS
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called
the BLENREP REMS because of the risks of ocular toxicity [see Warnings
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:
• Prescribers must be certified with the program by enrolling and completing training
in the BLENREP REMS.
• Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity
and the need for ophthalmic examinations prior to each dose.
• Patients must be enrolled in the BLENREP REMS and comply with monitoring.
• Healthcare facilities must be certified with the program and verify that patients
are authorized to receive BLENREP.
• Wholesalers and distributers must only distribute BLENREP to certified healthcare
facilities.
Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.
5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population,
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days.
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in
9%, 2.8%, and 0.5% of patients, respectively.
Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient.
Fatal adverse reactions included cerebral hemorrhage in 2 patients.
Perform complete blood cell counts at baseline and during treatment as clinically
indicated. Consider withholding and/or reducing the dose based on severity
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt
the infusion and provide supportive treatment. Once symptoms resolve, resume
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing
Information]. Administer premedication for all subsequent infusions. Discontinue
BLENREP for life-threatening infusion-related reactions and provide appropriate
emergency care.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered
to a pregnant woman because it contains a genotoxic compound (the microtubule
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive
potential to use effective contraception during treatment with BLENREP and for 4
months after the last dose. Advise males with female partners of reproductive potential
to use effective contraception during treatment with BLENREP and for 6 months after
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere
in the labeling:
• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)].
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared with rates
in the clinical trials of another drug and may not reflect the rates observed in practice.
The pooled safety population described in Warnings and Precautions reflects exposure
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose)
administered intravenously once every 3 weeks in 218 patients in DREAMM-2.
Of these patients, 194 received a liquid formulation (not the approved dosage form)
rather than the lyophilized powder. Among the 218 patients, 24% were exposed
for 6 months or longer.
Relapsed or Refractory Multiple Myeloma
The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks
(n = 95). Among these patients, 22% were exposed for 6 months or longer.
Serious adverse reactions occurred in 40% of patients who received BLENREP.
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%),
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis
(1%), cardiac arrest (1%), and lung infection (1%).
(continued on next page)

Permanent discontinuation due to an adverse reaction occurred in 8% of patients
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients
who received BLENREP. Adverse reactions which required a dosage interruption
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%),
and pneumonia (3.2%).
Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse
reactions which required a dose reduction in >3% of patients included keratopathy
(23%) and thrombocytopenia (5%).
The most common adverse reactions (≥20%) were keratopathy, decreased visual
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue.
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased,
creatinine increased, and gamma-glutamyl transferase increased.
Table 1 summarizes the adverse reactions in DREAMM-2 for patients who
received the recommended dosage of 2.5 mg/kg once every 3 weeks.
Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP
in DREAMM-2

Adverse Reactions
Eye disorders
Keratopathya
Decreased visual acuityb
Blurred visionc
Dry eyesd
Gastrointestinal disorders

BLENREP
N = 95
All Grades
Grade 3-4
(%)
(%)
71
53
22
14

44
28
4
1

Nausea
24
Constipation
13
Diarrhea
13
General disorders and administration site conditions
Pyrexia
22
e
Fatigue
20
Procedural complications
21
Infusion-related reactionsf
Musculoskeletal and connective tissue disorders
Arthralgia
12
Back pain
11
Metabolic and nutritional disorders
Decreased appetite
12
Infections
11
Upper respiratory tract infectiong

0
0
1
3
2
3
0
2
0
0

Keratopathy was based on slit lamp eye examination, characterized as corneal
epithelium changes with or without symptoms.
b
Visual acuity changes were determined upon eye examination.
c
Blurred vision included diplopia, vision blurred, visual acuity reduced,
and visual impairment.
d
Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e
Fatigue included fatigue and asthenia.
f
Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea,
nausea, asthenia, hypertension, lethargy, tachycardia.
g
Upper respiratory tract infection included upper respiratory tract infection,
nasopharyngitis, rhinovirus infections, and sinusitis.
Clinically relevant adverse reactions in <10% of patients included:
Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.
Gastrointestinal Disorders: Vomiting.
Infections: Pneumonia.
Investigations: Albuminuria.
a

Table 2 summarizes the laboratory abnormalities in DREAMM-2.
Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline
in Patients Who Received BLENREP in DREAMM-2
BLENREP
N = 95
Laboratory Abnormality
Hematology
Platelets decreased
Lymphocytes decreased
Hemoglobin decreased
Neutrophils decreased
Chemistry
Aspartate aminotransferase increased
Albumin decreased
Glucose increased
Creatinine increased
Alkaline phosphatase increased
Gamma-glutamyl transferase increased
Creatinine phosphokinase increased
Sodium decreased
Potassium decreased

All Grades
(%)

Grades 3-4
(%)

62
49
32
28

21
22
18
9

57
43
38
28
26
25
22
21
20

2
4
3
5
1
5
1
2
2

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The detection
of antibody formation is highly dependent on the sensitivity and specificity of the
assay. Additionally, the observed incidence of antibody (including neutralizing
antibody) positivity in an assay may be influenced by several factors including assay
methodology, sample handling, timing of sample collection, concomitant medications,
and underlying disease. For these reasons, comparison of the incidence of antibodies in
the studies described below with the incidence of antibodies in other studies or to other
products may be misleading.
The immunogenicity of BLENREP was evaluated using an electrochemiluminescence
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies.
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for antibelantamab mafodotin antibodies after treatment. One of the 2 patients tested positive
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy.
Due to the limited number of patients with antibodies against belantamab mafodotinblmf, no conclusions can be drawn concerning a potential effect of immunogenicity on
pharmacokinetics, efficacy, or safety.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on its mechanism of action, BLENREP can cause fetal harm when administered
to a pregnant woman, because it contains a genotoxic compound (the microtubule
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1),
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has
the potential to be transmitted from the mother to the developing fetus. There are
no available data on the use of BLENREP in pregnant women to evaluate for drugassociated risk. No animal reproduction studies were conducted with BLENREP.
Advise pregnant women of the potential risk to a fetus.
The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss,
or other adverse outcome. In the U.S. general population, the estimated background
risk of major birth defects and miscarriage in clinically recognized pregnancies is
2% to 4% and 15% to 20%, respectively.
Data
Animal Data: Animal reproductive or developmental toxicity studies were
not conducted with belantamab mafodotin-blmf. The cytotoxic component
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity
and teratogenicity.

(continued on next page)
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8.2 Lactation
Risk Summary
There is no data on the presence of belantamab mafodotin-blmf in human milk
or the effects on the breastfed child or milk production. Because of the potential
for serious adverse reactions in the breastfed child, advise women not to breastfeed
during treatment with BLENREP and for 3 months after the last dose.
8.3 Females and Males of Reproductive Potential
BLENREP can cause fetal harm when administered to pregnant women
[see Use in Specific Populations (8.1)].
Pregnancy Testing
Pregnancy testing is recommended for females of reproductive potential
prior to initiating BLENREP.
Contraception
Females: Advise women of reproductive potential to use effective contraception
during treatment and for 4 months after the last dose.
Males: Because of the potential for genotoxicity, advise males with female partners
of reproductive potential to use effective contraception during treatment with BLENREP
and for 6 months after the last dose [see Nonclinical Toxicology (13.1)
of full Prescribing Information].
Infertility
Based on findings in animal studies, BLENREP may impair fertility in females
and males. The effects were not reversible in male rats, but were reversible
in female rats [see Nonclinical Toxicology (13.1) of full Prescribing Information].
8.4 Pediatric Use
The safety and effectiveness of BLENREP in pediatric patients have not
been established.
8.5 Geriatric Use
Of the 218 patients who received BLENREP in DREAMM-2, 43% were aged 65
to less than 75 years and 17% were aged 75 years and older. Clinical studies of
BLENREP did not include sufficient numbers of patients aged 65 and older to determine
whether the effectiveness differs compared with that of younger patients. Keratopathy
occurred in 80% of patients aged less than 65 years and 73% of patients aged 65
years and older. Among the patients who received BLENREP at the 2.5-mg/kg dose
in DREAMM-2 (n = 95), keratopathy occurred in 67% of patients aged less than
65 years and 73% of patients aged 65 years and older. Clinical studies did not include
sufficient numbers of patients 75 years and older to determine whether they respond
differently compared with younger patients.
8.6 Renal Impairment
No dose adjustment is recommended for patients with mild or moderate renal
impairment (estimated glomerular filtration rate [eGFR] 30 to 89 mL/min/1.73 m2
as estimated by the Modification of Diet in Renal Disease [MDRD] equation)
[see Clinical Pharmacology (12.3) of full Prescribing Information]. The recommended
dosage has not been established in patients with severe renal impairment
(eGFR 15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis [see Clinical
Pharmacology (12.3) of full Prescribing Information].
8.7 Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic impairment
(total bilirubin ≤upper limit of normal [ULN] and aspartate aminotransferase
(AST) >ULN or total bilirubin 1 to ≤1.5 × ULN and any AST).
The recommended dosage of BLENREP has not been established in patients with
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN and any AST)
[see Clinical Pharmacology (12.3) of full Prescribing Information].
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Ocular Toxicity
• Advise patients that ocular toxicity may occur during treatment with BLENREP
[see Warnings and Precautions (5.1)].
• Advise patients to administer preservative-free lubricant eye drops as recommended
during treatment and to avoid wearing contact lenses during treatment unless
directed by a healthcare professional [see Dosage and Administration (2.3) of full
Prescribing Information, Warnings and Precautions (5.1)].
• Advise patients to use caution when driving or operating machinery as BLENREP
may adversely affect their vision [see Warnings and Precautions (5.1)].

BLENREP REMS
BLENREP is available only through a restricted program called BLENREP REMS
[see Warnings and Precautions (5.2)]. Inform the patient of the following notable
requirements:
• Patients must complete the enrollment form with their provider.
• Patients must comply with ongoing monitoring for eye exams
[see Warnings and Precautions (5.1)].
Thrombocytopenia
• Advise patients to inform their healthcare provider if they develop signs
or symptoms of bleeding [see Warnings and Precautions (5.3)].
Infusion-Related Reactions
• Advise patients to immediately report any signs and symptoms of infusion-related
reactions to their healthcare provider [see Warnings and Precautions (5.4)].
Embryo-Fetal Toxicity
• Advise pregnant women of the potential risk to a fetus. Advise females of
reproductive potential to inform their healthcare provider of a known or suspected
pregnancy [see Warnings and Precautions (5.5), Use in Specific Populations
(8.1, 8.3)].
• Advise women of reproductive potential to use highly effective contraception during
treatment and for 4 months after the last dose [see Warnings and Precautions (5.5),
Use in Specific Populations (8.3)].
• Advise males with female partners of reproductive potential to use effective
contraception during treatment with BLENREP and for 6 months after the last dose
[see Use in Specific Populations (8.3), Nonclinical Toxicology (13.1) of full Prescribing
Information].
Lactation
• Advise women not to breastfeed during treatment with BLENREP and
for 3 months after the last dose [see Use in Specific Populations (8.2)].
Infertility
• Advise males and females of reproductive potential that BLENREP may impair
fertility [see Use in Specific Populations (8.3)].
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ADCs Show Impressive Activity, Second-Line Combos
Seek to Improve HER2+ NSCLC
by KRISTI ROSA

© PAULISTA - STOCK.ADOBE.COM

THE ANTIBODY-DRUG CONJUGATE
(ADC) fam-trastuzumab deruxtecan-nxki

immunohistochemistry (IHC)—detected in 2% to
6% of patients. HER2 amplification, as determined
by fluorescence in situ hybridization, is known
(Enhertu) has demonstrated significant activity in
to occur in 2% to 6% of patients with this disease,
patients with non–small cell lung cancer (NSCLC)
and HER2 can be mutated in 1% to 5% of patients.
and HER2 expression, Lyudmila A. Bazhenova,
The most common HER2 mutations in lung
MD, said during a presentation at the 19th Annual
cancer are in the tyrosine kinase domain, and they
Winter Lung Cancer Conference®, a program
are exon 20 insertion mutations. Less common
hosted by Physicians’ Education Resource® (PER®),
mutations, such as S310F and V659E, occur in
LLC.1 Bazhenova added that novel tyrosine kinase
the furin-like and transmembrane
inhibitor (TKI) plus ADC combinations
domains, respectively.
are seeking to move the needle even
“Contrary to breast and gastric
farther forward for this patient subset in
cancers, overexpression does not
the second-line setting.
always [occur] with amplification,”
“HER2 is an emerging target [in
Bazhenova said.
lung cancer], and the most promising
Several TKIs have been evaluated in
responses are seen with ADCs,” she
patients with HER2-altered disease with
said. “Targeted options should be considlimited success. Data have shown that
ered in the second line for patients [in
Lyudmila A.
in patients with HER2-mutated disease,
whom] platinum doublets [have failed].”
Bazhenova, MD
the overall response rate (ORR) achieved
Bazhenova is a professor of medicine,
with dacomitinib (Vizimpro) was 12%; neratidirector of the Hematology Oncology Training
Program, and leader of the Lung Cancer Unit at
nib (Nerlynx) has elicited ORRs ranging from
Moores Cancer Center at UC San Diego Health in
0% to 4% in this population; afatinib (Gilotrif)
La Jolla, California.
has induced ORRs ranging from 0% to 14%; and
ado-trastuzumab emtansine (Kadcyla; T-DM1)
has produced ORRs ranging from 44% to 51%.2-8
TARGETING HER2 IN NSCLC: PAST
EFFORTS AND REVELATIONS
Among those with HER2-amplified
disease, ORRs produced with dacomitinib,
HER2 can be altered in several ways. For
trastuzumab (Herceptin) plus pertuzumab
instance, HER2 overexpression occurs
(Perjeta), and T-DM1 were 0%, 24%, and 43%,
in approximately 59% of patients with
respectively2,9,10 (TAB L E 1 2-10).
NSCLC, with high overexpression—3+ on

TRASTUZUMAB DERUXTECAN
TAKES ITS PLACE IN THE LANDSCAPE
Trastuzumab deruxtecan is an ADC with the
following 3 components: a humanized anti-HER2
IgG1 monoclonal antibody with the same amino
acid sequence as trastuzumab; a topoisomerase
I inhibitor payload, an exatecan derivate; and a
tetrapeptide-based cleavable linker.
“The ADC is rationally designed with some key
attributes that are specific to the drug, which
include a high drug-to-antibody ratio, a payload
with a short systemic half-life, and a stable
linker-payload, which potentially makes the drug
more effective than other HER2-targeted ADCs that
are available on the market,” Bazhenova explained.
Data from the phase 3 DESTINY-Lung01 trial
(NCT03505710) showed that among 91 evaluable
patients with metastatic HER2-mutated NSCLC
that was refractory to standard treatment who
received trastuzumab deruxtecan at 6.4 mg/kg
every 3 weeks, the ADC induced an ORR of 55%
(95% CI, 44%-65%) at median follow-up of
13.1 months (range, 0.7-29.1).11
Notably, responses were quick, with a median
time to response of 1.5 months (range, 1.2-9.3).
Additionally, the median duration of response
(DOR) was 9.3 months (95% CI, 5.7-14.7). The
median progression-free survival (PFS) was
8.2 months (95% CI, 6.0-11.9) and the median
overall survival (OS) was 17.8 months (95% CI,
13.8-22.1) (TABL E 2 11).
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TABLE 1. Past E f for t s to Ta rget H E R 2 - A l te red NS CLC 2-10

HER2-mutated disease
Dacomitinib

ClinicalTrials.gov identifier

N

ORR

NCT00818441

26

12%

Neratinib

NCT01827267

17

0%

Neratinib + temsirolimus

NCT01827267

43

19%

Neratinib

SUMMIT (PUMA-NER-5201; NCT01953926)

26

4%

Afatinib

NICHE (NCT02369484)

13

0%

Afatinib

NAa

22

14%

Ado-trastuzumab emtansine

NCT02675829

18

44%

Trastuzumab emtansine

NA

57

51%

NCT00818441

4

0%

NCT02675829

7

43%

MyPathway (NCT02091141)

21

24%

b

a

HER2-amplified disease
Dacomitinib
Trastuzumab emtansine
Trastuzumab + pertuzumab

c

NA, not available; NSCLC, non–small cell lung cancer; ORR, overall response rate.
International study.

a

Plus exon 20 insertion mutations.

b

Plus overexpression of 3+ on immunohistochemistry.

c

“Responses occurred regardless of where the
mutation existed…and regardless of prior exposure to EGFR TKIs,” Bazhenova said.
Regarding safety, grade 1 or grade 2 drug-related adverse events (AEs) were observed in 51%
of patients; 41% of patients experienced a grade
3 event, 4% experienced a grade 4 event, and 1%
experienced a grade 5 event. The most common
grade 3 drug-related toxicities included nausea
(9%), fatigue (7%), vomiting (3%), neutropenia
(15%; grade 4, 3%), and anemia (10%). For grade

TABLE 2. Ef f i c a c y O ut c o m e s o f

the DE ST IN Y-Lu ng 0 1 Tri al 11
Trastuzumab deruxtecan
(N = 91)
ORR (95% CI)

55% (44%-65%)

CR

1%

PR

54%

SD

37%

PD

3%

NE

4%

Disease control (95% CI)

92% (85%-97%)

Median time to response
(range), months

1.5 (1.2-9.3)

Median DOR (95% CI),
months

9.3 (5.7-14.7)

Median PFS (95% CI),
months

8.2 (6.0-11.9)

Median OS (95% CI),
months

17.8 (13.8-22.1)

CR, complete response; DOR, duration of response; NE, not evaluable;
ORR, objective response rate; OS, overall survival; PD, progressive
disease; PFS, progression-free survival; PR, partial response; SD,
stable disease.
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3 or higher adverse events, the most commonly
reported were diarrhea (grade 3, 2%; grade 4, 1%),
and leukopenia (grade 3, 4%).
“Toxicity of the compound is probably more
known to those who treat breast cancer because
the drug is approved for breast and gastric
cancers; it is new to us thoracic oncologists,”
Bazhenova said. “Because it’s an ADC, the toxicity
is what I would expect with [this class of] drugs.”
Any-grade adjudicated drug-related interstitial
lung disease (ILD)/pneumonitis was experienced
by 26.4% of patients.12 Although the majority of
these events were low grade, 4.4% of patients
experienced a grade 3 event and 2.2% experienced
fatal grade 5 events.
Of the 24 patients who had drug-related ILD/
pneumonitis, 21 were given at least 1 dose of
glucocorticoids. When the data were presented
during the European Society of Medical Oncology
Annual Congress 2021 in September, 54% of the
investigator-reported cases had fully resolved.
“[It is important to note that] not all HER2 alterations are created equal,” Bazhenova said.
“In HER2-overexpressing lung cancer, which is
defined by IHC 2+ or 3+, trastuzumab deruxtecan produced an ORR of [approximately] 24%. To
remind you, the ORR [achieved with the agent] in
those with HER2-mutated disease was 55%.”

SECOND-LINE THERAPEUTIC
APPROACHES UNDER INVESTIGATION
Other agents and novel combinations are being
explored to further improve outcomes for those
with lung cancer and HER2 mutations. For example, data from cohort 2 of the phase 2 ZENITH20
trial (NCT03318939) showed that single-agent
poziotinib produced an ORR of 27.8% (95% CI,

Emerging TKIs Shake Up
the Treatment Landscape
for EGFR Exon 20
Insertion+ NSCLC
IN THE SECOND HALF of her presentation,
Lyudmila A. Bazhenova, MD, discussed key challenges
in diagnosing and treating patients with tumors
that harbor EGFR exon 20 insertion mutations. She
provided insight into the second-line options that have
recently garnered regulatory approval.
Novel options such as amivantamab-vmjw
(Rybrevant) and mobocertinib (Exkivity) have
become available for use in the second-line setting,
yet the optimal sequence of these agents remains
largely unknown.
“EGFR exon 20 insertion mutations are distinct from
classical and atypical EGFR mutations,” Bazhenova
said. “Remember, they do not respond to first- and
third-generation EGFR tyrosine kinase inhibitors.
We currently have 2 drugs approved, amivantamab
and mobocertinib, for the second-line. The optimal
sequence of these agents in this setting is unknown….
Central nervous system penetration remains the major
issue for both of those compounds, as [patients] with
active brain metastases were excluded from both of
those clinical trials.”
T O R E A D M O R E , V I S I T bit.ly/3LyG6bB

18.9%-38.2%) in the 90 evaluable patients previously treated with locally advanced or metastatic
NSCLC with HER2 exon 20 insertion mutations.13 Moreover, the median DOR with the agent
was 5.1 months (95% CI, 4.2-5.5), and the median
PFS was 5.5 months (95% CI, 3.9-5.8). These
data supported the submission of a new FDA
drug application in December 2021 seeking the
approval of poziotinib as a potential therapeutic
option for this population.14
Data from a phase 2 trial (NCT02834936)
showed that among 60 patients with stage IIIB
or IV HER2-mutated lung adenocarcinoma who
previously received platinum-based chemotherapy and who received pyrotinib monotherapy at a
daily dose of 400 mg for 21-day cycles, there was
an ORR of 31.3% (95% CI, 18.7%-46.3%), a median
DOR of 6.9 months (95% CI, 5.5-9.6), a median PFS
of 6.9 months (95% CI, 5.5-8.3), and a median OS
of 14.4 months (95% CI, 12.3-21.3).15
When pyrotinib was paired with apatinib in
14 patients with metastatic HER2-mutant lung
adenocarcinoma who were pretreated with chemotherapy or other TKIs, the regimen resulted in an
ORR of 35.7%, a median DOR of 5.3 months (95%
CI, 3.6-7.0), a median PFS of 8.0 months (95% CI,
5.8-10.2), and a median OS of 12.9 months (95%
CI, 3.8-22.0).16
When neratinib was used as a monotherapy and given at a once-daily dose of 240 mg in
the phase 2 PUMA-NER-4201 (NCT01827267)
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TABLE 3. Nove l Tr e at m e n t A p p r o ache d W i th TK I s a nd A DC s

i n Pa t i e n t s W i th Lun g C an c e r an d H E R 2 M ut ations 13-19
Agent

ClinicalTrials.gov identifier

N

ORR

Poziotinib

ZENITH20 (NCT03318939)

90

27.8%

Pyrotinib

NCT02834936

60

31.3%

Pyrotinib + apatinib

NA

14

35.7%

Neratinib

PUMA-NER-4201 (NCT01827267)

17

0%

Neratinib + temsirolimus

PUMA-NER-4201

43

14%

Neratinib

SUMMIT (PUMA-NER-5201; NCT01953926)

26

4%

Neratinib + trastuzumab

SUMMIT

52

8%

Mobocertinib

NCT02716116

5

20%

Trastuzumab + pertuzumab + docetaxel

R2D2 (NCT03845270)

45

28.9%

a

ADC, antibody-drug conjugate; ORR, objective response rate; TKI, tyrosine kinase inhibitor.
a

International study.

and SUMMIT (PUMA-NER-5201; NCT01953926)
trials, it produced ORRs of 0% (95% CI, 0.0%19.5%) and 4% (95% CI, < 1%-20%) among 17 and

26 patients with HER2-mutated NSCLC, respectively. However, when the agent was paired
with trastuzumab (n = 52) or temsirolimus

(Torisel; n = 43),17 the ORRs were 8% (95% CI,
2%-19%) and 14% (95% CI, 5%-28%), respectively.
Moreover, data from a phase 1/2 trial
(NCT02716116) that examined mobocertinib
(Exkivity) in 5 patients showed the agent can
produce an ORR as high as 20%, according to
Bazhenova.18 Lastly, an ORR of 28.9% (95% CI,
17.8%-40.0%) has been achieved with a triplet
regimen comprised of trastuzumab, pertuzumab,
and docetaxel among 45 patients with HER2mutated advanced NSCLC who progressed after
1 or more platinum-based chemotherapy treatments19 (TABL E 3 13-19).
“The challenge with all of those TKIs is that
there is a very high risk of diarrhea,” Bazhenova
said. Bazhenova concluded by noting that there
are no FDA-approved options for targeting HER2,
but she believes they should be considered in the
second line and beyond. ■
For a full list of references,
see the article at

.

Abundance Options Leaves the Future
of Treatment Selection Unclear In Advanced NSCLC
by CAROLINE SEYMOUR

PD-L1 EXPRESSION AND HISTOLOGY have
served as helpful stratification factors in pivotal
trials evaluating immune-checkpoint inhibitors
for patients with advanced non–small cell lung
cancer (NSCLC). In order for the treatment paradigm to expand to include tailored selection
strategies, investigators must continue to identify novel biomarkers, explained Marina Chiara
Garassino, MBBS, in a presentation during
the 19th Annual Winter Lung Cancer Conference®,
a program hosted by Physicians’ Education
Resource® (PER®), LLC.1
“We have multiple options for NSCLC, and we
don’t have a best option, so we have to speak very
carefully with the patient [about what is best
for them],” said Garassino, a professor of medicine in the Section of Hematology/Oncology and
director of the Thoracic Oncology Program at the
University of Chicago in Illinois.
In her presentation, Garassino discussed data
from combinations of PD-L1 with anti-CTLA4
agents and novel anti-TIGIT agents, which has
garnered some excitement.
“We have a lot of layers of science, but we are
speaking just about the genomics or transcriptomics, and we are not matching all these layers,”
Garassino said. “We have to integrate as much
science as possible, perhaps with artificial intelligence, to understand how to move further in

7.2 months with the combination (n = 139) vs
5.5 months with chemotherapy (n = 160). The
1-year PFS rates were 42.6% vs 13.2%, respectively
(HR, 0.58; 97.5% CI, 0.41-0.81; P < .001).2 The OS
benefit in this population was “less clear than
the PFS [benefit],” Garassino said, with a median
OS of 23 months with the combination vs 16.4
months with chemotherapy and 1-year OS rates of
67% vs 58%, respectively (HR, 0.79; 95%
ANTI-CTLA4
CI, 0.56-1.10).3
CheckMate 227
In part 1 of the phase 3 CheckMate 227
At 4 years of follow-up, the combinatrial, patients with stage IV or recurtion demonstrated “clear superiority” vs
rent NSCLC who had not received
chemotherapy in patients with at least
prior systemic therapy and did not
1% PD-L1 expression, said Garassino,
have sensitizing EGFR mutations,
with a median OS of 17.1 months vs
known ALK alterations, or untreated
14.9 months, respectively, and 4-year OS
central nervous system metastases
rates of 29% vs 18%, respectively (HR,
Marina Chiara
were randomized 1:1:1 to 1 of 3
0.76; 95% CI, 0.65-0.90).4 Among patients
Garassino, MBBS
arms: nivolumab plus ipilimumab,
with at least 50% PD-L1 expression, the
chemotherapy alone, or nivolumab alone. Patients
4-year OS rate was 37% with the combination
enrolled in part 1a (n = 1189) had PD-L1 expresvs 20% with chemotherapy (HR, 0.66; 95%
sion of at least 1% and patients in part 1b
CI, 0.52-0.84).
(n = 550) had PD-L1 expression of less than 1%.
Although patients with squamous and nonsquaProgression-free survival (PFS) in patients with
mous histologies had similar HRs favoring the
high tumor mutation burden (≥ 10 mut/Mb) and
combination, 32% of patients with nonsquamous
overall survival (OS) in patients with at least 1%
histology were alive at 4 years vs 20% of patients
PD-L1 expression with the combination vs chemowith squamous histology. Notably, in patients
therapy served as primary end points.
with less than 1% PD-L1 expression, 25% of
Primary findings showed a median PFS of
patients with nonsquamous histology and
this situation.” In a detailed overview of immunotherapy combinations under investigation in
advanced NSCLC, Garassino highlighted key findings from several trials, including CheckMate 227
(NCT02477826), CheckMate 9LA (NCT03215706),
POSEIDON (NCT03164616), and CITYSCAPE
(NCT03563716) (TAB L E 2-9).
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22% of patients with squamous histology were
alive at 4 years.

CheckMate 9LA
The phase 3 CheckMate 9LA trial enrolled
patients with stage IV or recurrent NSCLC who
had not received prior systemic therapy and
did not have sensitizing EGFR mutations or
known ALK alterations. Patients were randomized
1:1 to nivolumab and ipilimumab plus 2 cycles
of chemotherapy (n = 361) or 4 cycles of chemotherapy with optional pemetrexed (Alimta)
maintenance (n = 358).
OS served as the primary end point. Primary
results showed a median OS of 15.6 months with
the the addtion of the doublet vs 10.9 months with
chemotherapy alone and 1-year OS rates of 63% vs
47%, respectively (HR, 0.66; 95% CI, 0.55-0.80).5
With an additional year of follow-up, the 2-year OS
rate was 38% with vs 26%, respectively (HR, 0.72;
95% CI, 0.61-0.86).6
Garassino indicated that PD-L1 expression
should not be used as a deciding factor for this
regimen, citing that the HRs of PD-L1 expression
of less than 1% and more than 1% are superimposable, at 0.67 and 0.70, respectively. Conversely,
when looking at histology, patients with PD-L1
expression of less than 1% and squamous histology had an HR of 0.48 and those with PD-L1
expression of at least 1% had an HR of 0.70 vs 0.75
and 0.71 in nonsquamous patients, respectively.7
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CheckMate 227
Median PFS, months
1-year PFS rate

Nivolumab plus ipilimumab (n = 139)

Chemotherapy alone (n = 160)

7.2

5.5

42.6%

13.2%

HR, 0.58; 97.5% CI, 0.41-0.81; P < .001
Median OS, months

23

1-year OS rate

67%

CheckMate 9LA
Nivolumab and ipilimumab
plus chemotherapy (n = 361)

Chemotherapy alonea
(n = 358)

Median OS, months

15.6

10.9

1-year OS rate

63%

47%

2-year OS rate

38%

HR, 0.66; 95% CI, 0.55-0.80

TIGIT, which is frequently coexpressed with
PD-1 on CD8-positive T cells, represents a
“new wave” of immune checkpoint inhibitors where there is hope with novel agents such
as tiragolumab.
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26%
HR, 0.72; 95% CI, 0.61-0.86

POSEIDON

1-year PFS rate

Durvalumab plus tremelimumab
and chemotherapy (n = 338)

Chemotherapy alone (n = 337)

26.6%

13.1%

HR, 0.72; 95% CI, 0.60-0.86; P = .00031
2-year PFS rate

32.9%

22.1%

HR, 0.77; 95% CI, 0.65-0.92; P = .00304
CITYSCAPE

Median PFS, months

Tiragolumab plus atezolizumab
(n = 67)

Placebo plus atezolizumab (n = 68)

5.6

3.9

36.2%

21.1%

POSEIDON

ANTI-TIGIT

58%
HR, 0.79; 95% CI, 0.56-1.10

1-year PFS rate

The phase 3 POSEIDON trial enrolled patients
with stage IV NSCLC who were treatment
naïve for metastatic disease. Patients were
randomized 1:1:1 to durvalumab (Imfinzi) plus
chemotherapy, durvalumab plus tremelimumab
and chemotherapy, or chemotherapy alone. PFS
and OS with durvalumab plus chemotherapy vs
chemotherapy alone served as the primary end
point of the study, with secondary end points of
PFS and OS with the durvalumab and tremelimumab plus chemotherapy vs chemotherapy alone.
Although the primary end points were statistically negative for the comparison between
durvalumab plus chemotherapy and chemotherapy alone, the trial was positive for the
comparison between the investigative regimen
and control regimen, reflecting 1-year PFS rates
of 26.6% (n = 238/338) vs 13.1% (n = 258/337; HR,
0.72; 95% CI, 0.60-0.86; P = .00031) and 2-year OS
rates of 32.9% and 22.1%, respectively (HR, 0.77;
95% CI, 0.65-0.92; P = .00304).8

16.4

HR, 0.62; 95% CI, 0.42-0.91
ORR

38.8%

20.6%

NSCLC, non–small cell lung cancer; ORR, objective response rate; OS, overall survival; PFS, progression-free survival.
Optional pemetrexed maintenance.

a

CITYSCAPE
The phase 2 CITYSCAPE trial enrolled patients
with stage IV, EGFR and ALK wild-type NSCLC
with a PD-L1 tumor proportion score of at least
1%. Patients were randomized 1:1 to tiragolumab
plus atezolizumab (Tecentriq) or placebo plus
atezolizumab in the frontline setting.
Objective response rate (ORR) and PFS served
as the primary end points. The trial was positive, reflecting a median PFS of 5.6 months with
tiragolumab plus atezolizumab vs 3.9 months
with the placebo combination and 1-year PFS
rates of 36.2% (n = 57/67) vs 21.1%, respectively
(n = 64/68; HR, 0.62; 95% CI, 0.42-0.91).9 The ORR
was 38.8% in the investigative arm vs 20.6% in the
control arm. Notably, patients with at least 50%
PD-L1 expression (n = 58) derived the most benefit from the combination, with a 1-year PFS rate
of 51% (HR, 0.29; 95% CI, 0.15-0.53) vs 24.9% (HR,
1.07; 95% CI, 0.67-1.71) in patients with 1% to 49%
PD-L1 expression (n = 77).

“In this trial, atezolizumab didn’t perform well,
so it will be important to see the phase 3 trials to
assess the true role of tiragolumab,” Garassino
said. “Hopefully, [tiragolumab can] become a new
and important agent in the treatment of patients
with NSCLC.” In January 2021, the FDA granted
a breakthrough therapy to tiragolumab for use
in combination with atezolizumab in the frontline treatment of patients with metastatic NSCLC
whose tumors are PD-L1 high.
In addition to CITYSCAPE, other data with
TIGIT antibodies, including monalizumab, are
beginning to emerge, Garassino added. “In the
future, we will see a lot of checkpoint inhibitors
in the pipeline, but we [will] have to integrate the
science because we have to move toward a more
personalized medicine [approach] in the field of
immunotherapy,” Garassino said. ■
For a full list of references,
see the article at

.
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Repeat Molecular Testing Offers Solutions
in EGFR+ NSCLC With Acquired Resistance
by GINA MAURO

REPEAT HISTOLOGIC EVALUATION AND

osimertinib as the preferred frontline treatment,
followed by erlotinib (Tarceva), gefitinib (Iressa),
molecular testing in patients with EGFR-mutant
afatinib (Gilotrif), and dacomitinib (Vizimpro).
non–small cell lung cancer (NSCLC) who develop
For those with atypical EGFR mutations, which
acquired resistance to osimertinib (Tagrisso)
include L861Q, G719X, and S768I, among others,
can deliver pertinent information that can help
afatinib is available for use (TAB L E ).2
guide subsequent treatment decisions, Zosia
Piotrowska, MD, MHS, said in a presentation
The frontline benefit with osimertinib was
during the 19th Annual Winter Lung Cancer
first demonstrated in the phase 3 FLAURA trial
Conference®, an event hosted by Physicians’
(NCT02296125), which served as the basis for
the FDA approval in April 2018 for patients
Education Resource® (PER®), LLC.1
with EGFR-mutant NSCLC. Results showed that
“Can retesting inform subsequent treatment
patients treated with osimertinib had a
decisions? Does it pass that rule we
median progression-free survival (PFS)
learned in residency: Is this a test that
of 18.9 months (95% CI, 15.2-21.4) vs 10.2
might change our treatment? I think the
months (95% CI, 9.6-11.1) with gefitinib
answer here is yes,” said Piotrowska,
or erlotinib (HR, 0.46; 95% CI, 0.37an assistant professor of medicine at
0.57; P < .001).3 Additionally, the median
Harvard Medical School and an assistant in medicine at Massachusetts
overall survival (OS) was 38.6 months
General Hospital in Boston.
(95% CI, 34.5-41.8) with osimertinib vs
“If you don’t have a clinical trial
Zosia Piotrowska, 31.8 months (95% CI, 26.6-36.0) with
[available], is [retesting] still worth
gefitinib or erlotinib (HR, 0.799; 95%
MD, MHS
doing? Even there, I think the answer
CI, 0.641-0.997; P = .0462).4 Despite
is yes, [so you can] look for histologic transthis statistically significant benefit with osimformations that may guide your selection of
ertinib, Piotrowska posed, “As you all know,
chemotherapy, as well as some of these resistance
these patients eventually progress on this thermechanisms where a clinical trial is preferred,”
apy, and the question is: What do we do next for
Piotrowska said. “But if you’re running out of
those patients?”
options, there are some off-label options that you
may consider and discuss with your patient.”
OVERCOMING RESISTANCE TO
First-line therapies for patients with
EGFR-TARGETED THERAPY
common EGFR-sensitizing mutations such as exon
Retesting with tissue and/or liquid biopsy
19 deletions and L858R point mutations include
is an informative and appropriate next step

TABLE. A p p r ove d T he r ap i e s A m o n g st Var y i ng EG F R Mut a tions in NS C LC 2

Common EGFR mutations (EGFR exon 19 deletions or exon 21 L858R mutations)
Agent

Approval date

Pivotal trial
(ClinicalTrials.gov identifier)

Afatinib

July 12, 2013

LUX-Lung 3
(NCT00949650)

Gefitinib

July 13, 2015

IFUM (NCT01203917)

Erlotinib

May 29, 2020

RELAY (NCT02411448)

Osimertinib

December 18, 2020

ADAURA (NCT02511106)

a

Atypical EGFR mutations (L861Q, G719X, S768I, etc)
Afatinib

January 12, 2018

LUX-Lung 2 (NCT00525148), LUX-Lung
3, and LUX-Lung 6 (NCT01121393)

Exon 20 insertions
Amivantamab
Mobocertinib
NSCLC, non–small cell lung cancer.
In combination with ramucirumab.

a
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May 21, 2021
September 15, 2021

CHRYSALIS
(NCT02609776)
Study 101
(NCT02716116)

upon resistance to osimertinib, Piotrowska
said, adding that this will serve to detect
resistance mechanisms to the third-generation EGFR tyrosine kinase inhibitor (TKI).
Resistance mechanisms to frontline osimertinib include histologic transformations to small
cell lung cancer (SCLC) or squamous or pleomorphic NSCLC, as well as on-target resistance
through C797S and other secondary EGFR mutations, which are generally seen in the single-digit
numbers, Piotrowska noted. Off-target resistance mechanisms also exist, the most common
being acquired MET amplification. Others that
are observed at a lower frequency include the
development of acquired oncogenic fusions
in ALK, RET, and BRAF.
Transformation to SCLC occurs in 5% to 10% of
patients who have developed resistance to osimertinib. Specifically, patients with baseline EGFR,
TP53, or RB1 comutations are 43 times more
likely to undergo this transformation, according
to Piotrowska. For patients who experience transformed SCLC, the preferred treatment approach is
carboplatin plus etoposide, with an unclear role
for immunotherapy.
“I tend to favor chemotherapy alone for these
patients to allow for the eventual reintroduction of
osimertinib,” Piotrowska said. “Part of the reason
for this is that we have seen in some patients that
these can be heterogenous clones; you may still
have a small cell component, so you want to leave
the option for EGFR TKI therapy, as well.” She
emphasized, “There are many different treatment
options [available to us], but you can only select
between these options if you test these patients.”

THE TISSUE VS LIQUID BIOPSY DEBATE
Although tissue biopsy is invasive and is associated with a longer turnaround time, it does
remain the gold standard for the detection
of resistance mechanisms, Piotrowska said.
Moreover, because SCLC transformation is a
concern in this patient population, the ability to
detect this abnormality is an advantage.
Liquid biopsy offers an easier-to-obtain option
that has a faster turnaround, but Piotrowska
noted that the sensitivity of it depends on the
amount of DNA that is shed into circulation.
Histologic transformation also cannot be detected
through liquid biopsy.
When examining the pros and cons of which
testing modality to utilize, Piotrowska said she
prefers tissue biopsy but does consider liquid
assays in select situations. “If an EGFR mutation

WINTER LUNG

Conference Highlights

“If you don’t have a clinical trial [available], is [retesting] still worth
doing? Even there, I think the answer is ‘yes,’ [so you can] look
for histologic transformations that may guide your selection of
chemotherapy, as well as some of these resistance mechanisms
where a clinical trial is preferred. But if you’re running out of
options, there are some off-label options that you may consider
and discuss with your patient.”
—ZOSIA PIOTROWSKA, MD, MHS

is detected [with liquid biopsy], then the circulating tumor DNA is likely adequate for the
detection of many genomic resistance mechanisms, but it is less sensitive for the detection
of fusions and amplifications,” Piotrowska
said. “For those patients in whom a tissue
biopsy is not feasible; the liquid biopsy is [an
acceptable] surrogate with the knowledge of
those limitations.”

LEVERAGING MET PLUS EGFR INHIBITION
To target MET amplification, approaches combining MET inhibitors with EGFR-directed therapy
have been under investigation. The phase 1b
TATTON trial (NCT02143466), for example, evaluated osimertinib plus savolitinib (AZD6094)
in patients with EGFR-mutant NSCLC who
had MET amplification following osimertinib and showed efficacy signals. In a cohort of
patients who previously received a third-generation EGFR TKI (n = 69), the objective response
rate (ORR) with the combination was 30.0% (95%
CI, 20.0%-43.0%) and the median PFS was 5.4
months (95% CI, 4.1-8.0).5 The phase 2 SAVANNAH
trial (NCT03778229), which is testing the same
combination in patients with EGFR-positive or
MET-positive locally advanced or metastatic
NSCLC who have progressed on prior osimertinib, is ongoing.

© SINHYU - STOCK.ADOBE.COM

NOVEL EGFR TKIS UNDER EXPLORATION
Efforts are also under way to target EGFR C797S
with BLU-945 and BLU-701. Both agents are
fourth-generation EGFR inhibitors with preclinical activity against this marker and are
being studied in the phase 1/2 SYMPHONY
(NCT04862780) and the phase 1/2 HARMONY
(NCT05153408) trials, respectively.
Combination approaches may also be
effective for targeting acquired fusions
in RET, ALK, and others. Specifically, in a
patient with EGFR-mutant advanced NSCLC who
had an acquired RET fusion, the combination

of osimertinib plus pralsetinib (Gavreto)
resulted in a confirmed tumor shrinkage rate of
78%.6 Similarly, acquired ALK fusions are being
targeted by osimertinib plus crizotinib (Xalkori),
as well as osimertinib plus alectinib (Alecensa),
in ongoing studies.7
Other combinations of interest include amivantamab, a bispecific antibody targeting EGFR or
MET, plus lazertinib, a third-generation EGFR
TKI, in patients with TKI-resistant EGFR-positive
NSCLC. In a phase 1 trial of the combination
(NCT02609776) in 45 patients with osimertinib-relapsed, chemotherapy-naïve, EGFR-mutated
NSCLC, the investigator-assessed ORR was 36%
(95% CI, 22%-51%) at a median follow-up of 11
months (range, 1-15).8 The median duration of
response (DOR) was 9.6 months (95% CI, 5.3-not
reached); the DOR at 6 months or longer was 69%.
The clinical benefit rate with the combination was
64% (95% CI, 49%-78%) and the median PFS was
4.9 months (95% CI, 3.7-9.5). When evaluating for
those with identified EGFR-based or MET-based
resistance, the ORR was 47% (n = 8/17); the ORR
was 29% in those who did not have identified
resistance (n = 8/28).
The investigational antibody-drug conjugate patritumab deruxtecan (U3-1402) has
demonstrated activity across diverse resistance
mechanisms.9 In a phase 1 trial (NCT03260491)
of a group of 57 patients with NSCLC who had
varying EGFR mutations and previously received
platinum-based chemotherapy and an EGFR TKI,
the ORR was 39% (95% CI, 26%-52%).
Finally, ORCHARD (NCT03944772) is a
biomarker-directed platform trial that is
performing biopsies of cells or tissue from
patients upon osimertinib resistance and
assigning them to different treatment options
based on their identified mechanism of resistance or lack thereof. This research will help
inform the understanding of subsequent treatments following the use with osimertinib,
Piotrowska concluded. ■
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SOLID TUMORS

KIN-2787 Looks to Fill Unmet Need in
Class II/III BRAF-Altered Solid Tumors
by KYLE DOHERTY

PATIENTS WITH SOLID TUMORS harboring
class I BRAF alterations, such as BRAF
V600, have gained substantial clinical benefit from first-generation BRAF inhibitors.
However, currently approved BRAF inhibitors have not been proven to be as effective in
patients with class II or class III BRAF alterations, which account for approximately 34% of
BRAF mutations.1
BRAF alterations have been known to behave
differently across tumor types. For example,
approximately 50% of patients with melanoma
harbor a class I BRAF V600 mutation, whereas
approximately 50% to 80% of BRAF mutations in
non–small cell lung cancer (NSCLC) and 22% to
30% in colorectal cancer are class II or class III.2
Because of the increasing use of next-generation
sequencing in clinical oncology practice, BRAF
mutations beyond V600 are being identified at
a greater rate. However, patients with diseases
harboring these alterations lack approved treatment options for targeting them.3
Three BRAF-targeted therapies are approved
by the FDA, each of which is engineered to
target class I alterations: vemurafenib (Zelboraf),

“As an oncologist, when you get a
dabrafenib (Tafinlar), and encorafenib (Braftovi).
next-generation sequencing report and you
All 3 agents are approved in combination
see a BRAF mutation, there is some excitement
with MEK inhibitors for patients with BRAF
4-7
initially because you always want to offer someV600–positive melanoma. Vemurafenib and
thing that is effective for your patient,” Perez
dabrafenib are also approved as a single-agent
said. “But right after that when you see it is a
therapy for patients with BRAF V600–positive
non-V600 or a class II or class III, then
unresectable or metastatic mela4,5
the general [reaction] is disappointnoma. There are no approved
ment because we know that for class
systemic therapies targeting class II
II, class III mutations [agents such as]
or class III BRAF alterations.
dabrafenib are not going to work for
“BRAF as a driving genomic abnorthis population.”
mality is very well recognized in the
Investigators hope to address the
oncology community,” Cesar Augusto
need for additional treatment options
Perez, MD, said in an interview with
for patients with class II or class III
OncologyLive ®. “Initial success [with
Cesar Augusto
BRAF-altered disease with KIN-2787, a
BRAF inhibitors] has been seen in
Perez, MD
next-generation, orally available, potent,
patients with BRAF mutations with
and selective small molecule inhibitors. The
melanoma, NSCLC, and colorectal cancer. But we
pan-RAF inhibitor is specifically designed to
[must] acknowledge that in many of the diseases
inhibit class II and class III BRAF dimers while
where we see a BRAF mutation, it is not the typistill inhibiting class I monomers. Investigators
cal BRAF V600 mutation for which the current
will evaluate the agent in the phase 1/1b trial
drugs have been found to be effective,” added
KN-8701 trial (NCT04913285) of adult patients
Perez, who is director of drug development at
with solid tumors harboring class I, class II, or
Florida Cancer Specialists at Sarah Cannon
class III BRAF alterations.1
Research Institute in Lake Nona.

FIGUR E. KIN -2787 P has e 1 Tri al D e s i g n 9

B. DOSE EXPANSION:
Cohort 1 (n = 25)

Eligibility criteria

• Melanoma with class II or class III BRAF alterations

• K
 nown BRAF class I, class
II, or class III alteration
as confirmed by previous
genomic analysis of tumor
tissue or ctDNA
• Or NRAS-mutant melanoma
• M
 easurable or evaluable
disease by RECIST 1.1
• ECOG performance status 0-2
• A
 dequate organ function, as
measured by laboratory values
• A
 ble to swallow, retain, and
absorb oral medications

N = 155

• M
 etastatic or advanced-stage
solid tumor

A1. DOSE ESCALATION:
Solid tumors with class I, II,
or III mutations

• KIN-2787 25 mg/kg twice daily in 28-day cycles

KN-2787 monotherapy dose
escalation to maximum-tolerated
dose/recommended phase 2
dose (n = 40)

• NSCLC with class II or class III BRAF alterations

Cohort 2 (n = 25)
• KIN-2787 25 mg/kg twice daily in 28-day cycles
Cohort 3 (n = 25)
• O
 ther solid tumors with class II or class III
BRAF alterations
• KIN-2787 25 mg/kg twice daily in 28-day cycles

A2. DOSE ESCALATION: NRAS-mutant Mmelanoma
KN-2787 dose escalation to maximum-tolerated dose/recommended phase 2 dose in
combination with binimetinib (n = 36)

ctDNA, circulating tumor DNA; DCR, disease control rate; DLT, dose-limiting toxicity; DOR, duration of response; MTD, maximum-tolerated dose; NSCLC, non–small cell lung cancer; ORR, objective response rate;
PK, pharmacokinetics; RP2D, recommended phase 2 dose.
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End points
Primary
• Parts A1 and A2
• DLTs
• MTD
• RP2D
• P
 art B
• ORR
• DCR
• DOR
• Duration of
stable disease
Secondary
• PK

SOLID TUMORS
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EVALUATING KIN-2787
ACROSS THE CLASSES
In vitro and in vivo activity with KIN-2787 laid
the foundation for investigators to pursue the
agent as a viable option. Specifically, KIN-2787
had activity against human cancers driven by
class I, class II, and class III BRAF mutations
and treatment with the agent led to time-dependent and exposure-dependent inhibition of
MEK-ERK phosphorylation. This activity was
accompanied by suppression of MAPK transcriptional targets at the RNA and protein
level. Investigators also evaluated the dosing
tumor response in the human cancer models
and reported that twice-daily oral dosing was
found to be well tolerated and had prolonged
target coverage/inhibition with a trend in the
direction of more frequent and deeper tumor
responses in vivo.1
“The interesting thing about [KN-2787] is that
it was developed also to try to target the other
2 classes of BRAF mutations,” Perez said. “That
was not the case for the drugs that we have
available on the market. They were always developed to try to target the class I mutation. I think
it is important that we have been able to classify these mutations and recognize the
mechanisms of how they promote
proliferation and survival. We
can now actually target these
mutations and one of the
most exciting things is that
after we classified and
understood how the class
II and class III mutations
can promote survival,
we were able to develop
drugs to target [them].”
The pan-RAF approach in
the development of KIN-2787
optimized the agent’s ability
to cover the heterogenous nature
of class II and III alteration as well
as narrow the concentration levels at which
paradoxical activation occurs, such as in BRAFBRAF or BRAF-CRAF conformations.8
Perez added that distinguishing factors in
genomic abnormalities of BRAF are displayed in
several diseases and that although BRAF may
present in only 1% to 2% of cancers, it is important to develop drugs to address this patient
population. Despite uncertainty as to how effective pan-RAF inhibitors will be against any of
the classes in clinical practice, investigators
hope that the initiation of trials such as KN-8701
will shed some light on their role for patients
with these mutations.
The KN-8701 multicenter study will evaluate the safety, tolerability, pharmacokinetics,
and preliminary efficacy of KIN-2787 in approximately 115 adult patients with BRAF-mutated
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Perez noted that any signaling on activadvanced or metastatic solid tumors.9 The study
ity patients with class I, class II, or class III
will be divided into dose escalation and dose
BRAF genomic abnormalities will also be moniexpansion portions. The dose escalation group
tored. The first patient in the study was dosed
will consist of patients with solid tumors harborin August 2021. The study is estimated to be
ing class I, class II, or class III BRAF alterations
completed in June 2024.9,10
and will determine the recommended phase
2 dose (RP2D).
The RP2D will then be evaluated in
KN-8701 EXPANDS OPTIONS
patients with NSCLC, melanoma, and
FOR NRAS-MUTATED
other solid tumors harboring class II or
MELANOMA
class III BRAF alterations in the dose
In January 2022, investigators
expansion segment. KIN-2787 will
expanded the KN-8701 trial to include
be administered orally twice daily in
a dose-escalation cohort of patients
28-day cycles in both phases.
with NRAS-mutant melanoma who will
BRAF alteration will be confirmed
receive KIN-2787 in combination with
by previous genomic analysis of tumor
Meredith McKean, binimetinib (Mektovi). “Patients with
tissue or circulating tumor DNA.
NRAS mutations are another population
MD, MPH
Patients must have received prior stanwith a high unmet need in metastatic
dard therapy appropriate for the tumor type and
melanoma,” Meredith McKean, MD, MPH, said
disease stage or be unlikely to tolerate or derive
in an interview.
clinically meaningful benefit from appropriate
“There are a couple of different targeted therstandard of care therapy. An ECOG performance
apies under development, but the fact is that
status of 2 or less, adequate organ function, and
there are no approved therapies for these patients
the ability to swallow, retain, and absorb oral
and data show that [this population] has worse
medications are also required.
outcomes than patients without NRAS mutations.”
“Patients with class I mutations who have
McKean is the associate director of melanoma and
been previously treated with an approved
skin cancer research at Sarah Cannon Research
BRAF inhibitor—for example,
Institute in Nashville, Tennessee.
patients with melanoma who
Somatic mutations of NRAS occur in approxihave had disease progresmately 25% of melanomas with signaling shown
sion—will [be included in the
to be highly CRAF-dependent.11,12 Data from a
trial],” Perez explained. If
phase 1 study (NCT03284502) showed that treatpatients have previously
ment using a pan-RAF inhibitor in combination
received BRAF-directed,
with a MEK inhibitor elicited a partial response
MEK-directed, or
rate of 26.3% among 19 patients, with 41.2%
MAPK-directed inhibachieving stable disease.13
itor therapy for tumor
Investigators leveraged these findings as ratiotypes and indications
nale to combine KIN-2787 administered at the
not approved by the FDA,
clinical dosing strategy (10 mg/kg twice daily)
they will not be able to
with binimetinib (3 mg/kg twice daily) in patients
participate. Further, those
with NRAS-mutant melanoma. The 2 agents had a
with known active brain metassynergistic effect with meaningful tumor reductases from nonbrain tumors will
tions compared with monotherapy. Specifically,
be excluded from the trial, along with
preclinical findings demonstrated a 122% tumor
those who are seropositive for hepatitis B
growth inhibition with the combination.8
or hepatitis C.
The dose expansion cohort will evaluate up
The primary end points of the trial are
to 36 patients with NRAS-mutant melanoma.
the incidence of dose-limiting toxicities,
“There is a lot of excitement about opportunitreatment-emergent adverse events,
ties in this trial and trying to find new avenues
treatment-related adverse events, and inciof treatment for these patients,” McKean said.
dence of clinically significant changes in vital
“[We need to] highlight the importance of molecsigns, physical examinations, electrocardioular profiling. The days of testing for BRAF V600
grams, and clinical laboratory tests. In the dose
mutations are over and we really should be doing
expansion portion, primary outcome measures
full, comprehensive profiling for all patients
include objective response rate, disease control
with metastatic melanoma to make sure that we
rate, duration of overall response, and duraare identifying other actionable driver mutations
tion of stable disease. Secondary end points
and [to help us] identify clinical trial opportuniof the study consist of maximum observed
ties for these mutations.” ■
plasma concentration (Cmax) of KIN-2787, time
For a full list of references,
to achieve Cmax, and area under the plasma
see the article at
.
concentration-time curve.
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Investigators Look to Enhance Outcomes
for Unresectable ESCC With
Chemoradiation Combination
by JACKIE COLLINS

ESOPHAGEAL SQUAMOUS CELL
CARCINOMA (ESCC) represents the most

immunotherapy in the recurrent metastatic
setting for these patients.
However, since most diagnoses of ESCC are
common type of esophageal cancer, accounting
made when the disease is in advanced stages,
for approximately 90% of cases globally. Yet the
investigators have initiated studies to evaluate
disease has been understudied with little prog1
the efficacy of immunotherapy in earlier lines of
ress toward treatment advancement.
therapy, including in combination with CRT.4,5
“[Esophageal cancer] is a disease that is
significant worldwide in terms of incidence
For example, investigators assessed the
and mortality, [as] the incidence ranks as No. 8
feasibility of PD-L1 blockade with pembroli[and] the mortality is No. 6,” Nabil F. Saba, MD,
zumab (Keytruda) plus CRT in patients with
said in an interview with OncologyLive ® . “The
locally advanced ESCC in a phase 2 trial
(NCT02844075) based on the clinical
majority of these patients have squabenefit observed with this regimen in
mous cell cancer of the esophagus,
patients with lung cancer.6
[and] there has been little progress in
advancing care for these patients over
Eligible patients were required to
the last several decades, until very
have histologically confirmed stage IB
recently with the introduction of immuto III ESCC. Patients received concurnotherapy.” Saba is a professor and
rent weekly neoadjuvant chemotherapy
vice chair for quality and safety in the
of paclitaxel and carboplatin plus radioDepartment of Hematology and Medical
Nabil F. Saba, MD therapy at a total dose of 44.1 Gy in
Oncology at Emory University School
21 fractions, and pembrolizumab at
of Medicine and the Lynne and Howard Halpern
200 mg every 3 weeks during the 5 weeks
Chair in Head and Neck Cancer Research at
followed by surgery. After surgery, patients
Winship Cancer Institute in Atlanta, Georgia.
were treated with pembrolizumab for 2 years or
Definitive chemoradiotherapy (dCRT), the
until disease progression, unacceptable toxicity,
current standard of care (SOC), elicits poor overdeath, or consent withdrawal. The primary end
all survival (OS) rates in patients with locally
point was pathologic complete response (pCR)
advanced, unresectable ESCC. Specifically, over
rate in the primary tumor and the secondary end
half of patients show disease progression within
points were OS and disease-free survival (DFS).
2 years of receiving the standard cisplatin plus
The pCR rate in the primary tumor was
fluorouracil regimen.2
achieved in 46.1% of patients (n = 28) who underwent resection (95% CI, 28.8%-64.6%). With a
median follow-up of 11.7 months, the median OS
IMMUNOTHERAPY OFFERS
was not reached. Six-month and 12-month OS
A BOOST TO SOC TREATMENT
rates were 89.3% and 82.1%, respectively. Despite
Preclinical models have demonstrated that anti–
the trial not meeting its primary end point,
PD-L1 therapies plus CRT have demonstrated
investigators concluded that the combination
synergistic antitumor activity.3 Specifically,
approach demonstrated durable response and
investigators noted that PD-L1 was upreguthat the trend toward increased pCR compared
lated in the tumor microenvironment following
with historical data and the absence of new
irradiation and that the addition of immune
safety signals warrants further investigation.6
modulators to radiotherapy enhanced T-cell
effector functions.
Up to 50% of patients with ESCC have PD-L1
KUNLUN TRIAL PUSHES COMBINATION
expression and targeted agents have demonAPPROACHES FORWARD
strated successes in this patient population as
Building on the signals of early success with
adjuvant treatments.4,5 “[There have been] little
pembrolizumab, Saba said another PD-L1
inhibitor, durvalumab (Imfinzi), has the potenadvances in the treatment of ESCC; however, in
tial to carve out a role for the treatment of
more recent years, we have seen the introducpatients with unresectable ESCC. Saba pointed
tion of immunotherapy and that has produced
to demonstrated success of durvalumab in
significant improvement,” Saba said, noting
the placebo-controlled, phase 3 PACIFIC trial
that several trials have examined the role of

FI G U RE . KUN LUN Trial D esign 8,9

Eligibility criteria
• Histologically or cytologically confirmed ESCC, and
present with locally advanced disease (stage II-IVA)
• Unresectable or refusing surgery, and suitable for
definitive chemoradiation therapy
• At least 1 evaluable lesion per RECIST 1.1
• Mandatory provision of available tumor tissue for
PD-L1 expression analysis
• ECOG performance status of 0 or 1
• Adequate organ and marrow function
• Life expectancy > 3 months
N = 600
Randomized 2:1
Group 1
Durvalumab with dCRT, followed by durvalumab
for up to approximately 24 months
Group 2
Placebo with dCRT, followed by placebo
for up to approximately 24 months
End points
Primary
• PFS per RECIST 1.1

Secondary
• OS
• Safety and tolerability

ESCC, esophageal squamous cell carcinoma; dCRT, definitive chemoradiotherapy; OS, overall survival; PFS, progression-free survival.

(NCT02125461), which included patients with
unresectable stage III non–small cell lung cancer
whose disease had not progressed after platinum-based concurrent CRT.7
“Data from the PACIFIC trial does suggest that
the early introduction of durvalumab as close
to radiation completion as possible did result in
a potential advantage to durvalumab compared
with placebo,” Saba said.
Patients were randomized 2:1 to received
durvalumab (n = 473) or placebo (n = 236) at
1 to 42 days following concurrent CRT. Patients
received radiotherapy at a total dose of 60 to
66 Gy in 30 to 33 fractions, and either 10-mg/kg
durvalumab intravenously every 2 weeks for
12 months or placebo.
An updated, exploratory analyses, assessed
approximately 5 years after the last patient
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To be eligible for enrollment, patients must
have a histologically or cytologically confirmed
stage II to IVA unresectable ESCC deemed suitable for dCRT and have been untreated with
anticancer therapy. They must also be 18 years
or older and have an ECOG performance status of
0 or 1. In addition to adequate organ and marrow
function, eligible patients are required to have
an available tumor sample for PD-L1 expression
analysis less than 3 months prior to screening.
Patients with histologically or cytologically
confirmed small cell esophageal carcinoma,
esophageal adenocarcinoma, or another mixed
carcinoma are not eligible for enrollment.
Those who have had prior anticancer treatment—including but not limited to chemotherapy
alone, chemotherapy plus radiation, immunotherapy, and investigation agents for ESCC—are
not permitted. Additional exclusion criteria
are having contraindication to any of the study
agents and having active infection, including
tuberculosis, hepatitis B, hepatitis C, or HIV.
An additional limitation for US enrollment is
that ESCC is not considered a common disease
in the West. Notably, most patients with ESCC
are geographically located in Southeastern
and Central Asia, along the Rift Valley in East
Africa, and into South Africa,1 with two-thirds of
patients with locally advanced and/or unresectable ESCC located in China.
“Essentially, accrual in the United States
and Western Europe has been much different
from accrual in China and [other] countries in
Southeast [and Central] Asia,” Saba said. “I think
the majority of the approval will be from these
countries, which would be of interest and may be
a little departure from the previous esophageal
cancer trials that we have seen in the past.” ■
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“[Esophageal cancer] is a disease that is significant
worldwide in terms of incidence and mortality, [as] the
incidence ranks as No. 8 [and] the mortality is No. 6. The majority
of these patients have squamous cell cancer of the esophagus,
[and] there has been little progress in advancing care for these
patients over the last several decades, until very recently with the
introduction of immunotherapy.”
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was randomized, showed 60-month OS rates of
42.9% in the durvalumab arm and 33.4% in the
placebo arm, and 60-month progression-free
survival (PFS) rate of 33.1% and 19%, respectively. The median follow-up was 34.2 months
(range, 0.2-74.7).
In an effort to translate this benefit to patients
with ESCC, investigators have initiated the phase
3 multicenter KUNLUN trial (NCT04550260), in
which approximately 600 patients with locally
advanced, unresectable ESCC will be randomized 2:1 to receive durvalumab or placebo with
dCRT followed by durvalumab or placebo for up
to approximately 24 months. All patients will
receive dCRT, which will consist of cisplatin plus
fluorouracil or cisplatin plus capecitabine plus
radiation at a total dose of 50 to 64 Gy (F I G U R E ).9
“[The data from the PACIFIC trial] is the
reason why KUNLUN essentially includes a
sequential approach,” Sada said. The primary
efficacy measure is PFS per RECIST 1.1 as
assessed by blinded independent central
review for all randomized patients who receive
durvalumab plus dCRT or placebo plus dCRT
and for patients who have PD-L1 high tumors.
Additional outcome measures include OS and
safety and tolerability.
“It will be interesting to see what the results
of the KUNLUN trial show, and in the case that
these results do show benefits with durvalumab,
this will be a big change in the standard
of care for a much-needed patient population,” Saba said.
Recruitment for KUNLUN, which started in
October 2020, is underway. The expected study
end is October 2026. Recruitment has been
deemed a challenge, according to Saba, who
said a primary reason is the restrictive eligibility requirements.
“[Eligibility covers] a fraction of the patients
with squamous cell of the esophagus who
require multimodal therapy, so certainly
it does not capture all the patients in this
group,” Saba said.

ESOPHAGEAL CANCER

Quality Reporting Automation Stalls
As a Result of Poor EHR Data Entry
by BRITTANY LOVELY

© MYKOLA - STOCK.ADOBE.COM

QUALITY INITIATIVES LEVERAGING
automated extraction of data elements from electronic health records (EHRs) have not panned
out in the oncology sector. Despite the reporting of quality-care-measures being essential to
determine reimbursement, authors of a recent
report in JCO Clinical Cancer Informatics highlighted that fill rates of data elements on EHRs
are a major contributing factor limiting the
uptake of automated services.1
“Federal quality initiatives for oncology
have recently centered around the automated
extraction of high-quality data elements from
EHRs,” the authors wrote. “[The results of the
study] demonstrate that automated clinical quality calculations are not feasible at present, with
negative implications for public health reporting,
research, and other secondary uses of EHR data.
Solving this problem will require widespread
creation and adoption of common data elements
along with improvements in the routine capture
and exchange of structured data.”
Quality care incentives are at the core of
reimbursement models for Medicare, which
use value over volume as part of the quality
payment program. The Medicare Access and
CHIP Reauthorization Act of 2015 streamlined
multiple quality programs under a meritbased incentive payments system (MIPS). The

established quality clinical markers, which
adjust based on performance in the program,
include several oncology-specific measures
determined by the Centers for Medicare and
Medicaid Services (CMS). The markers are
evaluated in 4 domains including quality,
cost, improvement activities, and promotion
of interoperability, and serve as incentives to
physicians maximize reimbursements.2
There are several criticisms of MIPS, including whether the system accurately captures
quality and if the payout exceeds the cost of
participation.2 Additionally, the necessary steps
to uncover and appropriately account for
these statistics have left a burden on practice
administration complete reporting have left
practices valuable cost savings on the table.1,2
For example, results of an analysis of financial cost and time associated with MIPS showed
that a total of 201.7 hours were spent by physicians, clinical staff, and administrators on
MIPS-related activities in 2019.2 Meanwhile,
the cost of participation was an average of
$12,811 per physician.

AUTOMATION STALLS WITHOUT
AVAILABLE DATA
Investigators of the feasibility study aimed
to determine if the data housed in EHRs

could automatically derive the clinical quality measures from oncology MIPS. Automation
of pulling appropriate data offers practices an
opportunity to reduce the administrative burden
of the process.1
For the analysis, investigators referenced the
19 clinical quality measures that were applicable to cancer care in 2018. These data elements
are listed in the Table.1 Investigators accessed
patients records through CancerLinQ, a learning health system developed by the American
Society of Clinical Oncology (ASCO). The platform extracts data from participating practices
that submit EHRs to be used to populate a
big-data platform. As of the time of the analysis, there were 63 participating practices with 8
EHR vendors and a database of over 1.63 million
patients with a diagnosis of primary cancer.1,3
The key takeaway from the study results
was poor population of the 63 available data
elements. Investigators reported a mean fill
rate of only 23% across practices, and no entries
found for 14 data elements for any practice. At
least 90% of practices provided information
across 23 data elements.1 These fill rates varied
across EHR vendors with only 3 registration and
reimbursement-related options available in all
platforms including diagnosis data, date of birth
(DOB), and gender (ie, diagnosis_code, age_dob,
and gender). Diagnosis date (84.7%) and tobacco
use (83.5%) were filled most frequently.
Thirty-two data elements had a fill rate of less
than 10%, with 21 elements exceeding a 25% fill
rate. As the fields narrowed, the bottom 50%
of the data elements had a fill rate of 0.7%; the
top elements had a fill rate of 42%. In total, 11
of the 19 oncology-related MIPS had 0% calculability because of no available data. In turn,
only 2 measures—both concerning tobacco
use, a common component in quality initiatives—had calculability greater than 1% at
32.2% and 31.4%.1
“One challenge is the complexity and frequent
changes of oncology data elements, which do not
lend themselves easily to standardization and
maintenance of interoperable, computer-readable, and up-to-date data dictionaries,” the
authors wrote. “Another challenge is the lack of
a mandate to implement data capture standards
within EHRs. Data in structured EHR fields vary
widely among implementations because data
capture standards have not been widely adopted
by EHR systems, and also because practices do
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TABLE. O n c ol ogy Q ual i t y C ar e M e as ur e s an d Elements 1

Number of
data elements

Practices with ≥ 1 data
element populated

Advance care plan or surrogate decision maker documentation
for patients ≥ 65 years

4

0

For more Medical Economics® news, visit

Referring provider receives patient report

4

0

bit.ly/3sKpwNl

Current medication documentation on date of encounter
for patients ≥ 18 years

6

22

Patients ≥ 18 years with HER2-negative breast cancer who are not
administered HER2-targeted therapies

7

59

Patients ≥ 18 years with metastatic CRC who received KRAS gene
mutation testing and who received anti-EGFR mAbs

6

22

Common Coding
Mistakes and How AI
Is Resolving Them

Patient with a diagnosis of cancer currently receiving chemotherapy
or radiation therapy in which pain intensity is quantified

10

0

by RONI BERLIN, BSHCM, CPC, CPB

Patients with metastatic CRC and KRAS gene mutation
spared treatment with anti-EGFR mAbs

10

0

Follow-up plan documented for patients ≥ 18 years screened
for high blood pressure

10

0

Patients ≥ 18 years screened for tobacco use ≥ 1 times within
24 months and who received cessation counseling intervention if
identified as a tobacco user

3

46

Patients ≥ 18 years screened for unhealthy alcohol consumption
using a systematic screening method at least once within the past
24 months and who received brief counseling if identified as
an unhealthy alcohol user

4

0

Patients who died from cancer admitted to hospice
and spent < 3 days there

4

0

Patients who died from cancer admitted to the ICU in the last
30 days of life

4

0

Patients who died from cancer not admitted to hospice

4

0

Patients who died from cancer with > 1 ED visit in the last 30 days of life

4

0

Patients who died from cancer receiving chemotherapy in the last
14 days of life

6

0

Patients with a diagnosis of prostate cancer at low risk of recurrence
receiving interstitial prostate brachytherapy, external beam radiotherapy
to the prostate, radical prostatectomy, or cryotherapy who did not have a
bone scan performed at any time since diagnosis

20

1

Radical prostatectomy pathology reports that include the pT category,
the pN category, the Gleason score, and a statement about margin status

10

1

Adolescents aged 12 to 20 years with a primary care visit during the
measurement year for whom tobacco use status was documented and
who received help with quitting if identified as a tobacco user

4

46

Patients ≥ 18 years with AJCC stage I-III, HER2-positive breast cancer
receiving adjuvant chemotherapy who are also receiving trastuzumab
(Herceptin)

13

56

Abbreviated measure

AJCC, American Joint Committee on Cancer; CRC, colorectal cancer; ED, emergency department; ICU, intensive care unit; mAb, monoclonal antibody.

not routinely share data capture templates.”
The underfilling and inconsistency of data
elements across EHRs have made automation unviable for MIPS reporting. Investigators
noted that these results highlight the need for
improvements in the routine capture of data and
the creation of common data elements across
practices. Another suggestion from the authors
is CMS-based incentive to the community-based
practices to develop the national standards for
structured data capture.
Investigators involved in 1 project, Minimal
Common Oncology Data Elements (mCODE),
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have aimed to meet the expanding interoperability requirements for the documentation of
data for patients with cancer.4 Six high-level
domains have been developed by a working
group at ASCO: including patient data, laboratory and vitals, disease, genomics, treatment,
and outcomes. In total, 23 mCODE profiles established present an opportunity for the capture
of 90 data elements, which would better represent the landscape of cancer care through
shared knowledge.
Despite the notable entries offered in the data
capture with project such as mCODE, standard

ACCURATE CODING IS ONE
of the most intricate and
often frustrating tasks
physicians and staff
must do. The administrative burden is the
most cited contributing factor for physician
burnout, an escalating
problem that existed long
before the COVID-19 pandemic. Erroneous
coding can bring significant financial duress
to a medical practice, either in the form of
decreased revenue, audits, or even clawbacks from private insurers and revenue
audit contractors (RACs). Lower reimbursements, creating pressure for doctors to work
longer hours and bill more, as well as compliance requirements are coupled with coding as
contributors to physician burnout.
The availability of AI-driven systems is
a breakthrough tool that is helping practices receive accurate payments and collect
all of the revenue they have earned. These
platforms can immediately analyze patient
encounters and recommend corrections. ■

EHRs are not designed to capture the array of
oncology-specific information including staging,
biomarkers, and adverse events, each of which
provides quality care information.
The authors of the feasibility study noted
that customization of EHRs further complicates
the advancement of automation. “Significant
customization to accommodate local clinical workflows and data capture preferences…
such as clinical workflows, decreases standardization and interoperability and increases the
difficulty of data extraction,” the authors wrote.
They concluded that there is a long road ahead
before the gap between quality measures and
high-quality data can be closed. ■
For a full list of references,
see the article at
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WHEN HER2+ MBC PROGRESSES

PURSUE
UNPRECEDENTED

TUKYSA + trastuzumab + capecitabine vs
placebo + trastuzumab + capecitabine1

Reduced risk of disease progression or death by 46%
Median PFS: 7.8 months (95% CI: 7.5-9.6) vs 5.6 months
(95% CI: 4.2-7.1); HR = 0.54 (95% CI: 0.42-0.71); P <0.00001

Extended median OS by 4.5 months
Median OS: 21.9 months (95% CI: 18.3-31.0) vs 17.4 months
(95% CI: 13.6-19.9); HR = 0.66 (95% CI: 0.50-0.87); P = 0.0048
The trial studied patients who had received prior trastuzumab,
pertuzumab, and T-DM1 in the neoadjuvant, adjuvant, or
metastatic setting.1

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

Select Safety Information
Warnings and Precautions

• Diarrhea: TUKYSA can cause severe diarrhea including dehydration, hypotension, acute kidney injury, and death. In
HER2CLIMB, 81% of patients who received TUKYSA experienced diarrhea, including 12% with Grade 3 and 0.5% with
Grade 4. Both patients who developed Grade 4 diarrhea subsequently died, with diarrhea as a contributor to death.
Median time to onset of the first episode of diarrhea was 12 days and the median time to resolution was 8 days.
Diarrhea led to TUKYSA dose reductions in 6% of patients and TUKYSA discontinuation in 1% of patients. Prophylactic
use of antidiarrheal treatment was not required on HER2CLIMB.
If diarrhea occurs, administer antidiarrheal treatment as clinically indicated. Perform diagnostic tests as clinically
indicated to exclude other causes of diarrhea. Based on the severity of the diarrhea, interrupt dose, then dose reduce
or permanently discontinue TUKYSA.

CI = confidence interval; HER = human epidermal growth factor receptor; HR = hazard ratio;
MBC = metastatic breast cancer; OS = overall survival; PFS = progression-free survival;
T-DM1 = ado-trastuzumab emtansine.

Please see full Important Safety Information on the following pages.

RAISING THE STANDARD
FOR SURVIVAL
In combination with trastuzumab + capecitabine

TUKYSA extended overall survival*1
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SECONDARY ENDPOINT
HR = 0.66 (95% CI: 0.50-0.87)
P = 0.0048
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The most common adverse reactions in patients who received TUKYSA (≥20%) were diarrhea, PPE, nausea,
fatigue, hepatotoxicity, vomiting, stomatitis, decreased appetite, abdominal pain, headache, anemia, and rash1

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

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

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

TUKYSAhcp.com
In combination with trastuzumab + capecitabine

TUKYSA reduced the risk of disease progression or death
PRIMARY ENDPOINT*

EXPLORATORY ANALYSIS*†

PFS

PFS AT 12 MONTHS
reduction in the risk of disease
progression or death1

• HR = 0.54 (95% CI: 0.42-0.71); P <0.00001
• Median PFS: 7.8 months (95% CI: 7.5-9.6) in the TUKYSA arm
vs 5.6 months (95% CI: 4.2-7.1) in the control arm

~3x as many patients were progression-free2
TUKYSA ARM

CONTROL ARM
VS

(33.1%; 95% CI: 26.6-39.7)

(12.3%; 95% CI: 6.0-20.9)

*Study design: HER2CLIMB was a randomized (2:1), double-blind, placebo-controlled trial of 612 patients with HER2+ MBC who received TUKYSA + trastuzumab +
capecitabine (TUKYSA arm; n = 410) or placebo + trastuzumab + capecitabine (control arm; n = 202). Primary endpoint was PFS (time from randomization to documented
disease progression or death from any cause) in the first 480 randomized patients. Secondary endpoints assessed in all randomized patients included OS (time from
randomization to death from any cause). PFS was evaluated in accordance with RECIST criteria, version 1.1, by means of BICR.1
†This exploratory analysis is descriptive only. These are estimates and not exact numbers. HER2CLIMB was not powered to assess a statistical difference between
treatment groups at this time point.
BICR = blind independent central review; CI = confidence interval; HER = human epidermal growth factor receptor; HR = hazard ratio;
MBC = metastatic breast cancer; OS = overall survival; PFS = progression-free survival; PPE = palmar-plantar erythrodysesthesia;
RECIST = Response Evaluation Criteria in Solid Tumors.

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

Drug Interactions
• Strong CYP3A/Moderate CYP2C8 Inducers: Concomitant
use may decrease TUKYSA activity. Avoid concomitant
use of TUKYSA.
• Strong or Moderate CYP2C8 Inhibitors: Concomitant use of
TUKYSA with a strong CYP2C8 inhibitor may increase the risk
of TUKYSA toxicity; avoid concomitant use. Increase monitoring
for TUKYSA toxicity with moderate CYP2C8 inhibitors.
• CYP3A Substrates: Concomitant use may increase the toxicity
associated with a CYP3A substrate. Avoid concomitant use of
TUKYSA where minimal concentration changes may lead to serious
or life-threatening toxicities. If concomitant use is unavoidable,
decrease the CYP3A substrate dosage.

TUKYSA and its logo, and Seagen and are US registered trademarks of Seagen Inc.
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• P-gp Substrates: Concomitant use may increase the toxicity
associated with a P-gp substrate. Consider reducing the dosage of
P-gp substrates where minimal concentration changes may lead to
serious or life-threatening toxicity.

Use in Speciﬁc Populations
• Lactation: Advise women not to breastfeed while taking
TUKYSA and for at least 1 week after the last dose.
• Renal Impairment: Use of TUKYSA in combination with capecitabine
and trastuzumab is not recommended in patients with severe
renal impairment (CLcr < 30 mL/min), because capecitabine is
contraindicated in patients with severe renal impairment.
• Hepatic Impairment: Reduce the dose of TUKYSA for patients
with severe (Child-Pugh C) hepatic impairment.
Please see Brief Summary of Prescribing Information
on adjacent pages.
References: 1. TUKYSA [Prescribing Information]. Bothell, WA: Seagen Inc. April 2020.
2. Murthy RK, Loi S, Okines A, et al. Supplemental appendix for: Tucatinib, trastuzumab, and
capecitabine for HER2-positive metastatic breast cancer. N Engl J Med. 2020;382:597-609.

WARNINGS AND PRECAUTIONS

TUKYSA® (tucatinib) tablets, for oral use
Brief summary of Prescribing Information (PI). See full PI. Rx Only
INDICATIONS AND USAGE
TUKYSA is indicated in combination with trastuzumab and capecitabine for treatment
of adult patients with advanced unresectable or metastatic HER2-positive breast cancer,
including patients with brain metastases, who have received one or more prior
anti-HER2-based regimens in the metastatic setting.
DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dosage of TUKYSA is 300 mg taken orally twice daily in combination
with trastuzumab and capecitabine until disease progression or unacceptable toxicity.
Advise patients to swallow TUKYSA tablets whole and not to chew, crush, or split prior to
swallowing. Advise patients not to ingest tablet if it is broken, cracked, or not otherwise intact.
Advise patients to take TUKYSA approximately 12 hours apart and at the same time each
day with or without a meal. If the patient vomits or misses a dose of TUKYSA, instruct the
patient to take the next dose at its usual scheduled time.
When given in combination with TUKYSA, the recommended dosage of capecitabine
is 1000 mg/m2 orally twice daily taken within 30 minutes after a meal. TUKYSA and
capecitabine can be taken at the same time. Refer to the Full Prescribing Information
for trastuzumab and capecitabine for additional information.
Dosage Modifications for Adverse Reactions
The recommended TUKYSA dose reductions and dosage modifications for adverse
reactions are provided in Tables 1 and 2. Refer to the Full Prescribing Information for
trastuzumab and capecitabine for information about dosage modifications for these drugs.
Table 1: Recommended TUKYSA Dose Reductions for Adverse Reactions
Dose Reduction
Recommended TUKYSA Dosage
First
250 mg orally twice daily
Second
200 mg orally twice daily
Third
150 mg orally twice daily
Permanently discontinue TUKYSA in patients unable to tolerate 150 mg orally twice daily.
Table 2: Recommended TUKYSA Dosage Modifications for Adverse Reactions
Severity
Diarrhea1
Grade 3 without anti-diarrheal
treatment
Grade 3 with anti-diarrheal
treatment
Grade 4
Hepatotoxicity1,2
Grade 2 bilirubin (>1.5 to 3 × ULN)

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

Hold TUKYSA until recovery to ≤ Grade 1, then
resume TUKYSA at the same dose level.
Grade 3 ALT or AST (> 5 to 20 × ULN) Hold TUKYSA until recovery to ≤ Grade 1, then
OR Grade 3 bilirubin (> 3 to 10 × ULN) resume TUKYSA at the next lower dose level.
Grade 4 ALT or AST (> 20 × ULN)
Permanently discontinue TUKYSA.
OR Grade 4 bilirubin (> 10 × ULN)
ALT or AST > 3 × ULN AND
Permanently discontinue TUKYSA.
Bilirubin > 2 × ULN
Other adverse reactions1
Grade 3
Hold TUKYSA until recovery to ≤ Grade 1, then
resume TUKYSA at the next lower dose level.
Grade 4
Permanently discontinue TUKYSA.
1. Grades based on National Cancer Institute Common Terminology Criteria for Adverse Events
Version 4.03
2. Abbreviations: ULN = upper limit of normal; ALT = alanine aminotransferase; AST = aspartate
aminotransferase

Dosage Modifications for Severe Hepatic Impairment: For patients with severe
hepatic impairment (Child-Pugh C), reduce the recommended dosage to 200 mg orally
twice daily.
Dosage Modifications for Concomitant Use with Strong CYP2C8 Inhibitors: Avoid
concomitant use of strong CYP2C8 inhibitors with TUKYSA. If concomitant use with a
strong CYP2C8 inhibitor cannot be avoided, reduce the recommended dosage to 100 mg
orally twice daily. After discontinuation of the strong CYP2C8 inhibitor for 3 elimination
half-lives, resume the TUKYSA dose that was taken prior to initiating the inhibitor.
CONTRAINDICATIONS
None.

Diarrhea: TUKYSA can cause severe diarrhea including dehydration, hypotension,
acute kidney injury, and death. In HER2CLIMB, 81% of patients who received TUKYSA
experienced diarrhea, including 12% with Grade 3 diarrhea and 0.5% with Grade 4
diarrhea. Both patients who developed Grade 4 diarrhea subsequently died, with diarrhea
as a contributor to death. The median time to onset of the first episode of diarrhea was
12 days and the median time to resolution was 8 days. Diarrhea led to dose reductions of
TUKYSA in 6% of patients and discontinuation of TUKYSA in 1% of patients. Prophylactic
use of antidiarrheal treatment was not required on HER2CLIMB. If diarrhea occurs,
administer antidiarrheal treatment as clinically indicated. Perform diagnostic tests as clinically
indicated to exclude other causes of diarrhea. Based on the severity of the diarrhea, interrupt
dose, then dose reduce or permanently discontinue TUKYSA.
Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. In HER2CLIMB, 8% of patients
who received TUKYSA had an ALT increase > 5 × ULN, 6% had an AST increase > 5 × ULN,
and 1.5% had a bilirubin increase > 3 × ULN (Grade ≥3). Hepatotoxicity led to dose
reduction of TUKYSA in 8% of patients and discontinuation of TUKYSA in 1.5% of patients.
Monitor ALT, AST, and bilirubin prior to starting TUKYSA, every 3 weeks during treatment,
and as clinically indicated. Based on the severity of hepatotoxicity, interrupt dose, then dose
reduce or permanently discontinue TUKYSA.
Embryo-Fetal Toxicity: Based on findings from animal studies and its mechanism of
action, TUKYSA can cause fetal harm when administered to a pregnant woman. In animal
reproduction studies, administration of tucatinib to pregnant rats and rabbits during
organogenesis caused embryo-fetal mortality, reduced fetal weight and fetal abnormalities
at maternal exposures ≥ 1.3 times the human exposure (AUC) at the recommended dose.
Advise pregnant women and females of reproductive potential of the potential risk to
a fetus. Advise females of reproductive potential to use effective contraception during
treatment with TUKYSA and for at least 1 week after the last dose. Advise male patients
with female partners of reproductive potential to use effective contraception during
treatment with TUKYSA and for at least 1 week after the last dose. TUKYSA is used in
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information
of trastuzumab and capecitabine for pregnancy and contraception information.
ADVERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in practice.
HER2-Positive Metastatic Breast Cancer (HER2CLIMB)
The safety of TUKYSA in combination with trastuzumab and capecitabine was evaluated in
HER2CLIMB. Patients received either TUKYSA 300 mg twice daily plus trastuzumab and
capecitabine (n=404) or placebo plus trastuzumab and capecitabine (n=197). The median
duration of treatment was 5.8 months (range: 3 days, 2.9 years) for the TUKYSA arm.
Serious adverse reactions occurred in 26% of patients who received TUKYSA. Serious
adverse reactions in ≥ 2% of patients who received TUKYSA were diarrhea (4%),
vomiting (2.5%), nausea (2%), abdominal pain (2%), and seizure (2%). Fatal adverse
reactions occurred in 2% of patients who received TUKYSA including sudden death,
sepsis, dehydration, and cardiogenic shock.
Adverse reactions leading to treatment discontinuation occurred in 6% of patients who
received TUKYSA. Adverse reactions leading to treatment discontinuation of TUKYSA in
≥1% of patients were hepatotoxicity (1.5%) and diarrhea (1%). Adverse reactions leading
to dose reduction occurred in 21% of patients who received TUKYSA. Adverse reactions
leading to dose reduction of TUKYSA in ≥2% of patients were hepatotoxicity (8%) and
diarrhea (6%).
The most common adverse reactions in patients who received TUKYSA (≥20%) were
diarrhea, palmar-plantar erythrodysesthesia, nausea, fatigue, hepatotoxicity, vomiting,
stomatitis, decreased appetite, abdominal pain, headache, anemia, and rash.
Table 3: Adverse Reactions (≥10%) in Patients Who Received TUKYSA and with a
Difference Between Arms of ≥5% Compared to Placebo in HER2CLIMB (All Grades)
Adverse Reaction

TUKYSA + Trastuzumab +
Capecitabine (N = 404)
Grade (%)
All
3
4
Gastrointestinal disorders
Diarrhea
81
12
0.5
Nausea
58
3.7
0
Vomiting
36
3
0
32
2.5
0
Stomatitis 1
Skin and subcutaneous tissue disorders
Palmar-plantar
erythrodysesthesia
63
13
0
syndrome
20
0.7
0
Rash 2
Hepatobiliary disorders
42
9
0.2
Hepatotoxicity 3
Metabolism and nutrition disorders
Decreased appetite
25
0.5
0

Placebo + Trastuzumab +
Capecitabine (N = 197)
Grade (%)
All
3
4
53
44
25
21

9
3
3.6
0.5

0
0
0
0

53

9

0

15

0.5

0

24

3.6

0

20

0

0

Adverse Reaction

TUKYSA + Trastuzumab + Placebo + Trastuzumab +
Capecitabine (N = 404)
Capecitabine (N = 197)
Grade (%)
Grade (%)
All
3
4
All
3
4
Blood and lymphatic system disorders
21
3.7
0
13
2.5
0
Anemia 4
Musculoskeletal and connective tissue disorders
Arthralgia
15
0.5
0
4.6
0.5
0
Investigations
14
0
0
1.5
0
0
Creatinine increased5
Weight decreased
13
1
0
6
0.5
0
Nervous System Disorders
Peripheral
13
0.5
0
7
1
0
neuropathy 6
Respiratory, thoracic and mediastinal disorders
Epistaxis
12
0
0
5
0
0
1. Stomatitis includes stomatitis, oropharyngeal pain, oropharyngeal discomfort, mouth ulceration, oral
pain, lip ulceration, glossodynia, tongue blistering, lip blister, oral dysesthesia, tongue ulceration,
and aphthous ulcer
2. Rash includes rash maculo-papular, rash, dermatitis acneiform, erythema, rash macular, rash
papular, rash pustular, rash pruritic, rash erythematous, skin exfoliation, urticaria, dermatitis allergic,
palmar erythema, plantar erythema, skin toxicity, and dermatitis
3. Hepatotoxicity includes hyperbilirubinemia, blood bilirubin increased, bilirubin conjugated
increased, alanine aminotransferase increased, transaminases increased, hepatotoxicity, aspartate
aminotransferase increased, liver function test increased, liver injury, and hepatocellular injury
4. Anemia includes anemia, hemoglobin decreased, and normocytic anemia
5. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function
6. Peripheral neuropathy includes peripheral sensory neuropathy, neuropathy peripheral, peripheral
motor neuropathy, and peripheral sensorimotor neuropathy

Table 4: Laboratory Abnormalities (≥20%) Worsening from Baseline in Patients
Who Received TUKYSA and with a Difference of ≥5% Compared to Placebo in
HER2CLIMB
TUKYSA + Trastuzumab
+ Capecitabine1
All Grades
Grades ≥3
%
%
Hematology
Decreased hemoglobin
Chemistry
Decreased phosphate
Increased bilirubin
Increased ALT
Increased AST
Decreased magnesium
Decreased potassium 2
Increased creatinine 3
Decreased sodium 4
Increased alkaline
phosphatase

Placebo + Trastuzumab
+ Capecitabine1
All Grades
Grades ≥3
%
%

59

3.3

51

1.5

57
47
46
43
40
36
33
28

8
1.5
8
6
0.8
6
0
2.5

45
30
27
25
25
31
6
23

7
3.1
0.5
1
0.5
5
0
2

26

0.5

17

0

1. The denominator used to calculate the rate varied from 351 to 400 in the TUKYSA arm and 173
to 197 in the control arm based on the number of patients with a baseline value and at least one
post-treatment value. Grading was based on NCI-CTCAE v.4.03 for laboratory abnormalities, except
for increased creatinine which only includes patients with a creatinine increase based on the upper
limit of normal definition for grade 1 events (NCI CTCAE v5.0).
2. Laboratory criteria for Grade 1 is identical to laboratory criteria for Grade 2.
3. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function.
4. There is no definition for Grade 2 in CTCAE v.4.03.

Increased Creatinine: The mean increase in serum creatinine was 32% within the first
21 days of treatment with TUKYSA. The serum creatinine increases persisted throughout
treatment and were reversible upon treatment completion. Consider alternative markers
of renal function if persistent elevations in serum creatinine are observed.
DRUG INTERACTIONS
Effects of Other Drugs on TUKYSA
Strong CYP3A Inducers or Moderate CYP2C8 Inducers: Concomitant use of
TUKYSA with a strong CYP3A or moderate CYP2C8 inducer decreased tucatinib plasma
concentrations, which may reduce TUKYSA activity. Avoid concomitant use of TUKYSA
with a strong CYP3A inducer or a moderate CYP2C8 inducer.
Strong or Moderate CYP2C8 Inhibitors: Concomitant use of TUKYSA with a strong
CYP2C8 inhibitor increased tucatinib plasma concentrations, which may increase the
risk of TUKYSA toxicity. Avoid concomitant use of TUKYSA with a strong CYP2C8 inhibitor.
Increase monitoring for TUKYSA toxicity with moderate CYP2C8 inhibitors.
Effects of TUKYSA on Other Drugs
CYP3A Substrates: Concomitant use of TUKYSA with a CYP3A substrate increased the
plasma concentrations of CYP3A substrate, which may increase the toxicity associated
with a CYP3A substrate. Avoid concomitant use of TUKYSA with CYP3A substrates,

where minimal concentration changes may lead to serious or life-threatening toxicities.
If concomitant use is unavoidable, decrease the CYP3A substrate dosage in accordance
with approved product labeling.
P-glycoprotein (P-gp) Substrates: Concomitant use of TUKYSA with a P-gp substrate
increased the plasma concentrations of P-gp substrate, which may increase the toxicity
associated with a P-gp substrate. Consider reducing the dosage of P-gp substrates,
where minimal concentration changes may lead to serious or life-threatening toxicities.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary: TUKYSA is used in combination with trastuzumab and capecitabine.
Refer to the Full Prescribing Information of trastuzumab and capecitabine for pregnancy
information. Based on findings in animals and its mechanism of action, TUKYSA can
cause fetal harm when administered to a pregnant woman. There are no available
human data on TUKYSA use in pregnant women to inform a drug-associated risk.
In animal reproduction studies, administration of tucatinib to pregnant rats and rabbits
during organogenesis resulted in embryo-fetal mortality, reduced fetal weight and fetal
abnormalities at maternal exposures ≥ 1.3 times the human exposure (AUC) at the
recommended dose. Advise pregnant women and females of reproductive potential of
the potential risk to the fetus.
Lactation
Risk Summary: TUKYSA is used in combination with trastuzumab and capecitabine.
Refer to the Full Prescribing Information of trastuzumab and capecitabine for lactation
information. There are no data on the presence of tucatinib or its metabolites in human
or animal milk or its effects on the breastfed child or on milk production. Because of
the potential for serious adverse reactions in a breastfed child, advise women not to
breastfeed during treatment with TUKYSA and for at least 1 week after the last dose.
Females and Males of Reproductive Potential
TUKYSA can cause fetal harm when administered to a pregnant woman. TUKYSA is used in
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information of
trastuzumab and capecitabine for contraception and infertility information.
Pregnancy Testing: Verify the pregnancy status of females of reproductive potential prior
to initiating treatment with TUKYSA.
Contraception:
Females: Advise females of reproductive potential to use effective contraception during
treatment with TUKYSA and for at least 1 week after the last dose.
Males: Advise male patients with female partners of reproductive potential to use
effective contraception during treatment with TUKYSA and for at least 1 week after the
last dose.
Infertility: Based on findings from animal studies, TUKYSA may impair male and
female fertility.
Pediatric Use: The safety and effectiveness of TUKYSA in pediatric patients have not
been established.
Geriatric Use: In HER2CLIMB, 82 patients who received TUKYSA were ≥ 65 years,
of whom 8 patients were ≥ 75 years. The incidence of serious adverse reactions in
those receiving TUKYSA was 34% in patients ≥ 65 years compared to 24% in patients
< 65 years. The most frequent serious adverse reactions in patients who received
TUKYSA and ≥ 65 years were diarrhea (9%), vomiting (6%), and nausea (5%). There were
no observed overall differences in the effectiveness of TUKYSA in patients ≥ 65 years
compared to younger patients. There were too few patients ≥ 75 years to assess
differences in effectiveness or safety.
Renal Impairment: The use of TUKYSA in combination with capecitabine and trastuzumab
is not recommended in patients with severe renal impairment (CLcr < 30 mL/min
estimated by Cockcroft-Gault Equation), because capecitabine is contraindicated in
patients with severe renal impairment. Refer to the Full Prescribing Information of
capecitabine for additional information in severe renal impairment. No dose adjustment is
recommended for patients with mild or moderate renal impairment (creatinine clearance
[CLcr] 30 to 89 mL/min).
Hepatic Impairment: Tucatinib exposure is increased in patients with severe hepatic
impairment (Child-Pugh C). Reduce the dose of TUKYSA for patients with severe (ChildPugh C) hepatic impairment. No dose adjustment for TUKYSA is required for patients with
mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic impairment.
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Charting a Path for the Integration
of Immunotherapy in the Treatment
of Multiple Myeloma
by FENGHUANG (FRANK) ZHAN, MD, PhD; and JOHN D. SHAUGHNESSY JR, PhD

SINCE THE INCEPTION OF THE Myeloma Center at the

FENGHUANG “FRANK” ZHAN,
MD, PhD, is the research
director for the Myeloma
Center at the Winthrop P.
Rockefeller Cancer Institute
at University of Arkansas for
Medical Sciences (UAMS),
and a professor of medicine
in the Department of Internal
Medicine at the UAMS College
of Medicine in Little Rock.

Winthrop P. Rockefeller Cancer Institute at University of
Arkansas for Medical Sciences (UAMS) in Little Rock in 1989,
investigators have used total therapy to treat patients with
multiple myeloma in 7 successive investigator-initiated clinical trials. A total therapy approach combines novel drugs with
a backbone of tandem autologous stem cell transplantation in a
regimen comprising induction, transplantation, consolidation,
and maintenance. This treatment sequence was modeled after
the highly successful protocols pioneered by the pediatric acute
lymphoblastic leukemia team at St Jude Children’s Research
Hospital in Memphis, Tennessee.
Approximately 30% to 40% of eligible patients with
standard-risk myeloma and 15% of patients with high-risk
myeloma can be operationally cured with intensive therapy.
Although intensive therapies such as thalidomide (Thalomid)
elicit complete response rates as high as 62% in patients with
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Bispecific CAR T cells targeting both BCMA and CD24:
a potential treatment approach for multiple myeloma
Presented at: 63rd American Society of Hematology Annual Meeting
and Exposition
JOHN D. SHAUGHNESSY
JR, PhD, is a principal staff
scientist with the Myeloma
Center at Winthrop P.
Rockefeller Cancer Institute
at University of Arkansas for
Medical Sciences (UAMS),
and a professor of hematology
oncology in the Department
of Internal Medicine at the
UAMS College of Medicine in
Little Rock.

Key takeaway: Generation of bispecific CAR T cells that recognize both
BCMA and CD24 antigens was tested for therapeutic efficacy in multiple
myeloma cells in vitro and in vivo models.
Mechanism of action
• Construction of a bispecific BCMA/CD24 CAR vector with 2
complete CAR units—BCMA CAR and CD24 CAR, with P2A inserted
between the 2 CARs.
◦ BCMA CAR contains a safety switch in the hinge region and a
CD28 coactivation domain with CD3ζ.
◦ CD24 CAR contains a 4-1BB coactivation domain with CD3ζ.
◦ RQR8 was integrated into the hinge region as an
immunological safety switch with epitopes for CD34 and
CD20 as a suicide molecule.
Findings
• CAR T cells were detected by flow cytometry using the RQR8specific CD34 antibody. The BCMA/CD24 CAR was found to be
expressed on roughly 13% of T cells.
• Exposure to CD24-positive multiple myeloma cells resulted in
strong activation of CAR T cells, and CAR T cells did target and kill
the tumor-initiating cell population.
• Bioluminescence imaging showed CAR-mediated antitumor activity,
yielding near-complete tumor clearance and increased survival in
mice treated with CAR T cells compared with control groups.
Next steps: Future studies will be aimed at determining if BCMA/CD24
CAR T-cell therapy can target tumor initiating cell–mediated relapses.
BCMA, B-cell maturation antigen; CAR, chimeric antigen receptor.
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standard-risk or high-risk myeloma, many patients are not
eligible for this approach and do not achieve the long-term
benefit of intensive total therapy. In addition, total therapy protocols are associated with toxicities and affect patient
quality of life.1
We believe that it is time for a paradigm shift in the treatment of myeloma. Our 5-year plan is to develop novel targeted
therapies that will include immunotherapeutic approaches
to reduce the need for intensive cytotoxic chemotherapy and
stem cell transplant. The broad vision is to target myeloma
using combinations of highly effective immunotherapies and to
develop a “total immunotherapy” approach.

TARGETING MYELOMA
STEM CELLS WITH CAR T CELLS
One aim is to use dual-specific chimeric antigen receptor
(CAR) therapy to target bulk myeloma and myeloma stem cells.
Treatment failures in cancers, including multiple myeloma, are
most likely because of a persistence of a minor population of
cancer stem cells, which are mainly noncycling and therefore
resistant to chemotherapies that rely on DNA synthesis.
Commonly used CAR T cells recognize B-cell maturation
antigen (BCMA) on myeloma cells but do not target myeloma
stem cells. We have confirmed that CD24-positive multiple
myeloma cells display stem cell features and that the anti-CD24
antibody SWA11 can efficiently inhibit CD24-positive multiple
myeloma cell growth.2 We have now generated BCMA/CD24specific dual-specific CAR T cells (TAB L E ).3
Our hypothesis is that CAR T cells that specifically recognize
myeloma stem cells can be curative. We will use compound
CAR T cells that recognize both BCMA, which is widely
expressed on myeloma, and CD24 present on myeloma stem
cells.3 The objective is to debulk the disease and to also target
myeloma stem cells, with an overarching goal to minimize
the use of toxic chemotherapy and to avoid stem cell transplant altogether.

GOAL: DEVELOP MYELOMA
SUBTYPE—SPECIFIC ANTIBODY THERAPIES
Our goal is to use our knowledge of the genetic makeup of
multiple myeloma to develop antibody treatments that target
cell surface proteins specifically expressed at high levels on
cancer cells. We were the first to show that multiple myeloma
can be divided into 7 distinct molecular subgroups with unique
gene expression patterns.4 Our hypothesis is that cell surface
markers unique to these subgroups represent high-value
and very specific targets for new antibody-based therapeutics (F I G U R E ).
New targets will be discovered and validated by a combination of gene expression profiling, immunohistochemistry,
and proteomics. An example is the cell surface molecule that
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Using the results of unsupervised hierarchic cluster analysis, which identified 7 subgroups in newly diagnosed myeloma based on common gene expression signatures, investigators can develop novel therapies, such as bispecific antibody-drug conjugates, for patients in these populations.

PD-L1 expression in myeloma cells.5 Inhibitors
of NEK2 increase cell surface PD-L1 expression
and sensitize myeloma cells to T-cell cytotoxicity when combined with a PD-L1 blockade.6 NEK2
small-molecule inhibitors will be used therapeutically through a novel proteolysis-targeting
chimera (PROTAC) technology.
Based on these unique findings, we hypothesize that the hyperdiploid myeloma subtype with
high expression of PD-L1 will be sensitive to
PD-1/PD-L1 blockade alone and that the high-risk
and relapsed myelomas with low expression of
PD-L1 are insensitive to such therapy and require
pairing of PD-1/PD-L1 blockade with NEK2
inhibitor treatment.
There have been concerns about immunologic adverse effects of PD-1/PD-L1 blockade
in the myeloma field. However, in high-risk or
relapsed multiple myeloma, the risk-benefit ratio
is skewed. Furthermore, this approach avoids the
commonly used combination of immunomodulatory drugs, such as lenalidomide (Revlimid), plus
PD-1 or PD-L1 monoclonal antibodies, potentially
reducing the risk of adverse immune effects. ■
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MORE FROM OUR PARTNER
UAMS Investigator Notes Optimized Treatment Starts With Molecular Testing in NSCLC
Although survival data from the large, phase 3 ADAURA (NCT02511106) and CROWN (NCT03052608) trials are still anticipated in advanced
non–small cell lung cancer (NSCLC), molecular testing should not be withheld from this patient population in the interim, according to
Konstantinos Arnaoutakis, MD. “Molecular testing is important, and the use of liquid biopsies is also very important. The earlier you have that
information, the better and more tailored therapy you can provide to patients,” said Arnaoutakis in an interview with OncLive®. He added that the
primary results from both studies warrant discussion with patients.
In the interview, Arnaoutakis, a hematologist, oncologist, and associate professor in the
Department of Internal Medicine and Division of Hematology and Oncology at the Winthrop P.
TO READ MORE SCAN
Rockefeller Cancer Institute at University of Arkansas for Medical Sciences (UAMS), discussed new
THE QR CODE OR VISIT
strategies in the management of ALK-positive NSCLC, frontline immunotherapy, targeting EGFR, and
BIT.LY/3NE6GPU.
biomarkers and targeted therapies in early-stage and advanced disease.
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of past excellence and future breakthroughs

Since its inaugural year in 2013, the OncLive® Giants of Cancer Care® program has celebrated the
achievements of 126 leaders in the oncology and hematology field whose work has contributed to
remarkable improvements in outcomes for countless patients with cancer. An advisory panel of
eminent oncologists chooses the winners of these awards from an international roster of nominees.
As the program marks its 10th season, OncologyLive® is featuring selected profiles of the pioneers
and innovators whom we have been privileged to honor over the years. In this article, we honor
Joseph V. Simone, MD, and his invaluable contribution to St Jude Children’s Research Hospital and
pediatric cancer care.

For more information,
scan the QR code or visit
giantsofcancercare.com

Pediatric Cancer Giant
Leaves His Mark
IN THE 1960S, programs for treating leukemia
were few and far between—especially for children.
The disease was just beginning to be understood,
and rules and regulations for taking care of both
adult and pediatric patients were underdeveloped
and inefficient, as the first treatment for systemic
cancers had been developed only a decade earlier.
A key player who emerged during those early
years of pediatric cancer care was Joseph V.
Simone, MD, a pioneering clinical investigator
and institutional leader in pediatric oncology
who was recognized with a 2017 Giants of Cancer
Care® award. He died on January 21, 2021,
at age 85 years.
During a career that spanned more than
60 years, Simone is best known for his role in
research efforts that resulted in the first curative combination therapy for children with
acute lymphoid leukemia. As an administrator, he helped craft policies and protocols that
enhanced care throughout the oncology field,
including developing the initial concept for the
American Society of Clinical Oncology’s Quality
Oncology Practice Initiative. Most notably, he
chaired the Department of Hematology and served
as associate director for clinical research at St
Jude Children’s Research Hospital in Memphis,
Tennessee, before becoming the director and
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CEO of the hospital from 1983 to 1992.
The Chicago native began his career in
medicine as a resident at Presbyterian/St
Luke’s Hospital. Initially studying internal medicine, Simone soon discovered
his interest in hematologic diseases. That
led him to the Pediatric Department at the
University of Illinois, which had a commitment
to blood disorders and was conveniently located
down the block.
After years of training in hematology and
oncology, Simone left Chicago to take a job at the
newly established St Jude Children’s Research
Hospital—a position suggested by a friend who
had passed on the opportunity. Simone was entering a challenging field. Until this point, almost
all children with leukemia died of their disease.
However, by cultivating a communication model
to reach the patients on their level, Simone began
to see the difference in treating children vs
treating adults.
The level of complexity of the treatment
changes when speaking to a child rather than
to an adult, Simone said in an interview at the
time of his award reception. “We use words and
concepts that the [pediatric patients] will understand. It’s tricky, though, because you can scare
them, the parents are scared—and sometimes I am

Joseph V.
Simone, MD
St Jude Children’s
Research Hospital
(1935-2021)

scared. But I think [having] that group—parents,
doctor, our superb nurses, and the patients
involved—is something [for which] we do not
provide enough training for people,” Simone said.

As St Jude’s prominence grew, so did Simone’s
reputation. After only a year, Simone had reorganized the clinic and laid the foundation for the
reputation of efficient, personalized, patient-based
care that St Jude is revered for today.
Patients are what drove Simone to make St
Jude a home away from home. He was situated on
the Mississippi River, and many of his patients
lived in Arkansas and had to travel by bus or ask
for a ride from neighbors just to get the treatment they needed. To alleviate this emotional and
economic pressure, Simone and his colleagues
developed a program where the hospital would
pay for the families to stay in nearby hotels. This
philosophy is demonstrated in St Jude’s highly
praised financial assistance policy: The hospital
vows to never turn away a patient because of the
inability to pay.
Notably, one of these patients who lived “across
the river” in Arkansas was one of Simone’s
first cured patients. At aged 10 years, the boy
appeared to be cured; there was no sign of leukemia, but Simone and his colleagues were careful
to warn his mother that this may not be forever.
Simone continued to follow the patient’s progress on a regular basis, and the boy continued
to move along, developing as a normal child
would—on to high school, college, and even
marriage and children.
This case inspired Simone, pushing him to find
cures for more children. “When you get one like
that, you get very, very anxious to get more. That
pushed us on,” he said.
When asked about the great strides made in the
1960s and 1970s for childhood leukemia, Simone
credits his mentor, Donald P. Pinkel, MD, the
founding director and CEO of St Jude, and a 2019
Giants of Cancer Care® award winner.
“He was there before the building was built.
He was already putting in the structure for
taking care of patients,” Simone said of Pinkel.
“He helped all of us youngsters learn how to
conduct clinical trials so that we could find
out what kind of treatment was better for that
particular leukemia.”
Simone’s philosophies, medical and otherwise,
have been formed by watching others. He cited
working with seasoned physicians, listening to
parents of children with cancer, and treating
patients as his best lessons throughout his career.
One of the medical philosophies he followed
came from Pinkel, which Simone described as
an attitude regarding how physicians should
handle and treat patients and their families:
that hope and truth are essential components of
pediatric care.
Simone went on to serve as the associate
director for clinical research. Together with his
colleagues, Simone made great strides in the
research field. Most notably, he developed the
first curative combination treatment for select

children with acute lymphoid leukemia, which led
to the first patient with this disease successfully
being taken off therapy.
Success did not come without its challenges.
Reflecting on his work, Simone recalled meeting initial resistance from the community when
presenting data at national meetings. This, he
said, was because the subject of leukemia was
taboo in the community and suggesting that
there was a cure for these patients was unheard
of—but this reaction did not stop Simone and the
team at St Jude.
“We pushed on and we got some terrific results
over the next several years, and people started
calling us, saying that they wanted to come to St
Jude to see how we did this,” Simone said. “We
had a whole trail of people from Germany, Poland,
Japan—all over the world—who wanted to see how
we could possibly get that result. That is really
how it exploded.”
One of the biggest challenges of a pediatric oncologist, Simone said, is working with the
patients and their families to understand the
illness and outcome. “You must adapt,” he said. It
is the doctor’s responsibility to help the patient
understand that he or she is trying to help them,
not hurt them. Additionally, Simone said, a large
part of treating a child is counseling the parents
and cultivating the skill to do that effectively. He
said he saw this very challenge drive people away
from the field, but he felt this relationship is integral to treating a child with cancer.
In 1983, under Simone’s leadership, St Jude was
designated as the first and only National Cancer
Institute cancer center dedicated entirely to children. In 1984, St Jude established what is now
the world’s largest long-term follow-up clinic
geared specifically toward pediatric cancer survivors. Other successes during his directorship
included researchers’ finding the first 2 specific
translocations known to cause pediatric acute
lymphoblastic leukemia and developing individualized chemotherapy regimens based on
patient tolerance.

By the end of Simone’s time at St Jude, the once
dismal survival rate for acute lymphoblastic
leukemia had reached 73%. Currently the remission rate for children with acute lymphoblastic
leukemia is 98%.
Simone’s success in building St Jude as a cancer
center led to institutions knocking at his door to
help them do the same. After St Jude, Simone was
recruited to be the physician-in-chief of Memorial
Sloan Kettering Cancer Center in New York, New
York. From there his career path took him to the
Huntsman Cancer Institute at the University of
Utah, where he was the first senior clinical director, and then he moved on to the Shands Cancer
Center at the University of Florida. During
these appointments, he also served as an external adviser for cancer centers including Moffitt
Cancer Center, University of South Carolina
Norris Comprehensive Cancer Center, Cleveland
Clinic in Ohio, and University of California San
Diego Cancer Center.
Always humble, Simone reflected on his
time building these cancer centers with a
chuckle, saying, “I assume I did a good job
because they paid me.”
Away from the clinic, Simone shaped practice within the larger oncology community.
Other notable positions he has held over his
career include medical director and chair of the
National Comprehensive Cancer Network, president of the Association of American Cancer
Institutes, and vice chair of the Pediatric
Oncology Group. He also served on the board
of directors for the American Society of
Clinical Oncology.
“There is no question in my mind that my
biggest impact in my career was developing
treatments for childhood leukemia. Everything
is dwarfed against that,” he said. “I think that
having become a pediatric oncologist was a
godsend for me.” Although his entry into pediatric oncology was a “quirk,” he said he knew he
could have the biggest effect on children dealt the
unluckiest of hands. ■
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In the treatment of newly diagnosed, transplant-ineligible multiple myeloma1:

ADD TO THE MOMENTUM
WITH DARZALEX® + Rd IN FRONTLINE
Reach for a treatment that significantly extended
progression-free survival vs Rd alone in a clinical trial1-3

IMPORTANT SAFETY INFORMATION
DARZALEX® AND DARZALEX FASPRO®:
CONTRAINDICATIONS
DARZALEX® and DARZALEX FASPRO® are contraindicated in
patients with a history of severe hypersensitivity to daratumumab,
hyaluronidase (for DARZALEX FASPRO®), or any of the components
of the formulations.
DARZALEX®: Infusion-Related Reactions
DARZALEX® can cause severe and/or serious infusion-related
reactions including anaphylactic reactions. These reactions can be
life-threatening, and fatal outcomes have been reported. In clinical
trials (monotherapy and combination: N=2066), infusion-related
reactions occurred in 37% of patients with the Week 1
(16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively
6% with subsequent infusions. Less than 1% of patients had a Grade
3/4 infusion-related reaction at Week 2 or subsequent infusions.
The median time to onset was 1.5 hours (range: 0 to 73 hours).
Nearly all reactions occurred during infusion or within 4 hours of
completing DARZALEX®. Severe reactions have occurred, including
bronchospasm, hypoxia, dyspnea, hypertension, tachycardia,
headache, laryngeal edema, and pulmonary edema.

Signs and symptoms may include respiratory symptoms, such as
nasal congestion, cough, throat irritation, as well as chills, vomiting,
and nausea. Less common symptoms were wheezing, allergic
rhinitis, pyrexia, chest discomfort, pruritus, and hypotension.
When DARZALEX® dosing was interrupted in the setting of ASCT
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9 months),
upon re-initiation of DARZALEX®, the incidence of infusion-related
reactions was 11% for the first infusion following ASCT. Infusionrelated reactions occurring at re-initiation of DARZALEX® following
ASCT were consistent in terms of symptoms and severity (Grade
3 or 4: <1%) with those reported in previous studies at Week 2 or
subsequent infusions. In EQUULEUS, patients receiving combination
treatment (n=97) were administered the first 16 mg/kg dose at Week
1 split over two days, ie, 8 mg/kg on Day 1 and Day 2, respectively.
The incidence of any grade infusion-related reactions was 42%, with
36% of patients experiencing infusion-related reactions on Day 1 of
Week 1, 4% on Day 2 of Week 1, and 8% with subsequent infusions.
Pre-medicate patients with antihistamines, antipyretics, and
corticosteroids. Frequently monitor patients during the entire
infusion. Interrupt DARZALEX® infusion for reactions of any severity
and institute medical management as needed. Permanently
discontinue DARZALEX® therapy if an anaphylactic reaction or
life-threatening (Grade 4) reaction occurs and institute appropriate

Powerful efficacy to start the treatment journey1,4

Efficacy results in long-term follow-up2,3

After a median ~30 months* of follow-up, mPFS was not
reached with DARZALEX® + Rd vs 31.9 months with Rd alone.1,4

At median ~5 years (56 months)‡ of follow-up, mPFS was
not reached with DRd vs 34.4 months with Rd alone.2

• 70.6% of patients had not progressed with DRd vs 55.6% of

• 53% of patients had not progressed after ~5 years of

patients in the Rd group (DRd: 95% CI, 65.0–75.4; Rd: 95% CI,
49.5–61.3)†

44%

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

Demonstrated safety profile

treatment with DRd vs 29% with Rd alone (DRd: 95% CI, 47–58;
Rd: 95% CI, 23–35)†

47%

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

These ~5-year analyses were not adjusted for multiplicity
and are not included in the current Prescribing Information.

(median treatment duration of 25.3 months)1

• The most common adverse reactions (≥20%) were upper

respiratory infection, neutropenia, IRRs, thrombocytopenia,
diarrhea, constipation, anemia, peripheral sensory
neuropathy, fatigue, peripheral edema, nausea, cough,
pyrexia, dyspnea, and asthenia

• Serious adverse reactions with a 2% greater incidence in the

DRd arm compared with the Rd arm were pneumonia (DRd
15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%), and dehydration
(DRd 2% vs Rd <1%)

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

CI=confidence interval; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone
(d); HR=hazard ratio; IRR=injection-related reaction; mPFS=median progression-free
survival; PFS=progression-free survival; Rd=lenalidomide (R) + dexamethasone (d);
TEAE=treatment-emergent adverse event.
*Range: 0.0-41.4 months.4
†
Kaplan-Meier estimate.
‡
Range: 0.03-69.52 months.3
§
TEAEs are defined as any adverse event (AE) that occurs after start of the first study
treatment through 30 days after the last study treatment; or the day prior to start of
subsequent antimyeloma therapy, whichever is earlier; or any AE that is considered
drug related (very likely, probably, or possibly related) regardless of the start date
of the event; or any AE that is present at baseline but worsens in toxicity grade or is
subsequently considered drug related by the investigator.
ll
3 to 5 minutes refers to the time it takes to administer DARZALEX FASPRO® and does
not account for all aspects of treatment. For intravenous daratumumab, median
durations of 16 mg/kg infusions for the first, second, and subsequent infusions were
approximately 7, 4, and 3 hours, respectively.1,5

emergency care. For patients with Grade 1, 2, or 3 reactions,
reduce the infusion rate when re-starting the infusion.
To reduce the risk of delayed infusion-related reactions, administer
oral corticosteroids to all patients following DARZALEX® infusions.
Patients with a history of chronic obstructive pulmonary disease
may require additional post-infusion medications to manage
respiratory complications. Consider prescribing short- and longacting bronchodilators and inhaled corticosteroids for patients with
chronic obstructive pulmonary disease.
DARZALEX FASPRO®: Hypersensitivity and Other
Administration Reactions
Both systemic administration-related reactions, including severe
or life-threatening reactions, and local injection-site reactions
can occur with DARZALEX FASPRO®. Fatal reactions have been
reported with daratumumab-containing products, including
DARZALEX FASPRO®.
Systemic Reactions
In a pooled safety population of 832 patients with multiple
myeloma (N=639) or light chain (AL) amyloidosis (N=193) who
received DARZALEX FASPRO® as monotherapy or in combination, 9%
of patients experienced a systemic administration-related reaction
(Grade 2: 3.5%, Grade 3: 0.8%). Systemic administration-related

Safety results in long-term follow-up

(median treatment duration of 47.5 months)2
At median ~5 years of follow-up2,3:

• Most frequent TEAEs

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

• Grade 3/4 infections were 41% for DRd vs 29% for Rd
• Grade 3/4 TEAEs ≥10% were neutropenia (54% for DRd

vs 37% for Rd), pneumonia (19% vs 11%), anemia (17% vs
22%), lymphopenia (16% vs 11%), hypokalemia (13% vs 10%),
leukopenia (12% vs 6%), and cataract (11% vs 11%)

These ~5-year analyses are not included in the current
Prescribing Information.

With an ~3 to 5 minute subcutaneous injection,
DARZALEX FASPRO® can be administered substantially faster
than intravenous daratumumab1,5 II

See the latest data rolling out.
Visit FrontlineMomentum.com

reactions occurred in 8% of patients with the first injection, 0.4%
with the second injection, and cumulatively 1% with subsequent
injections. The median time to onset was 3.2 hours (range: 9
minutes to 3.5 days). Of the 129 systemic administration-related
reactions that occurred in 74 patients, 110 (85%) occurred on
the day of DARZALEX FASPRO® administration. Delayed systemic
administration-related reactions have occurred in 1% of the
patients.
Severe reactions included hypoxia, dyspnea, hypertension, and
tachycardia. Other signs and symptoms of systemic administrationrelated reactions may include respiratory symptoms, such as
bronchospasm, nasal congestion, cough, throat irritation, allergic
rhinitis, and wheezing, as well as anaphylactic reaction, pyrexia,
chest pain, pruritus, chills, vomiting, nausea, 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®.

IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE

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 administrationrelated 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 5.5 minutes (range: 0 minutes to 6.5
days) after starting administration of DARZALEX FASPRO®. Monitor for
local reactions and consider symptomatic management.
DARZALEX® and DARZALEX FASPRO®: Neutropenia and
Thrombocytopenia
DARZALEX® and DARZALEX FASPRO® may increase neutropenia
and thrombocytopenia induced by background therapy. Monitor
complete blood cell counts periodically during treatment according
to manufacturer’s prescribing information for background therapies.
Monitor patients with neutropenia for signs of infection. Consider
withholding DARZALEX® or DARZALEX FASPRO® until recovery of
neutrophils or for recovery of platelets.
In lower body weight patients receiving DARZALEX FASPRO®, higher
rates of Grade 3-4 neutropenia were observed.
DARZALEX® and DARZALEX FASPRO®: Interference With
Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and
results in a positive indirect antiglobulin test (indirect Coombs test).
Daratumumab-mediated positive indirect antiglobulin test may
persist for up to 6 months after the last daratumumab administration.
Daratumumab bound to RBCs masks detection of antibodies to minor
antigens in the patient’s serum. The determination of a patient’s ABO
and Rh blood type are not impacted. Notify blood transfusion centers
of this interference with serological testing and inform blood banks
that a patient has received DARZALEX® and DARZALEX FASPRO®.
Type and screen patients prior to starting DARZALEX® and
DARZALEX FASPRO®.
DARZALEX® and DARZALEX FASPRO®: Interference With Determination
of Complete Response
Daratumumab is a human immunoglobulin G (IgG) kappa
monoclonal antibody that can be detected on both the serum
protein electrophoresis (SPE) and immunofixation (IFE) assays used for
the clinical monitoring of endogenous M-protein. This interference
can impact the determination of complete response and of disease
progression in some patients with IgG kappa myeloma protein.

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

INDICATIONS
DARZALEX® (daratumumab) is indicated for the treatment of adult
patients with multiple myeloma:
• In combination with lenalidomide and dexamethasone in newly
diagnosed patients who are ineligible for autologous stem cell
transplant and in patients with relapsed or refractory multiple
myeloma who have received at least one prior therapy
• In combination with bortezomib, melphalan, and prednisone in
newly diagnosed patients who are ineligible for autologous stem cell
transplant
• In combination with bortezomib, thalidomide, and dexamethasone
in newly diagnosed patients who are eligible for autologous stem
cell transplant
• In combination with bortezomib and dexamethasone in patients
who have received at least one prior therapy
• In combination with carfilzomib and dexamethasone in patients with
relapsed or refractory multiple myeloma who have received one to
three prior lines of therapy
• In combination with pomalidomide and dexamethasone in
patients who have received at least two prior therapies including
lenalidomide and a proteasome inhibitor (PI)
• As monotherapy in patients who have received at least three prior
lines of therapy including a PI and an immunomodulatory agent or
who are double-refractory to a PI and an immunomodulatory agent
DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) is
indicated for the treatment of adult patients with multiple myeloma:
• In combination with bortezomib, melphalan, and prednisone in
newly diagnosed patients who are ineligible for autologous stem cell
transplant
• In combination with lenalidomide and dexamethasone in newly
diagnosed patients who are ineligible for autologous stem cell
transplant and in patients with relapsed or refractory multiple
myeloma who have received at least one prior therapy
• In combination with bortezomib, thalidomide, and dexamethasone
in newly diagnosed patients who are eligible for autologous stem
cell transplant

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

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

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

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

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

• In combination with bortezomib and dexamethasone in patients
who have received at least one prior therapy
• As monotherapy in patients who have received at least three prior
lines of therapy including a PI and an immunomodulatory agent or
who are double-refractory to a PI and an immunomodulatory agent
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DARZALEX FASPRO®: ADVERSE REACTIONS
In multiple myeloma, the most common adverse reaction (≥20%) with
DARZALEX FASPRO® monotherapy is upper respiratory tract infection.
The most common adverse reactions with combination therapy (≥20%
for any combination) include fatigue, nausea, diarrhea, dyspnea,
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DARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are ineligible
for autologous stem cell transplant and in patients with relapsed or refractory multiple myeloma who
have received at least one prior therapy.
CONTRAINDICATIONS
DARZALEX is contraindicated in patients with a history of severe hypersensitivity (e.g. anaphylactic
reactions) to daratumumab or any of the components of the formulation [see Warnings and Precautions].
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
DARZALEX can cause severe and/or serious infusion-related reactions including anaphylactic reactions.
These reactions can be life-threatening and fatal outcomes have been reported [see Adverse Reactions].
In clinical trials (monotherapy and combination: N=2,066), infusion-related reactions occurred in 37%
of patients with the Week 1 (16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 6% with
subsequent infusions. Less than 1% of patients had a Grade 3/4 infusion-related reaction at Week 2 or
subsequent infusions. The median time to onset was 1.5 hours (range: 0 to 73 hours). The incidence of
infusion modification due to reactions was 36%. Median durations of 16 mg/kg infusions for the Week 1,
Week 2, and subsequent infusions were approximately 7, 4, and 3 hours respectively. Nearly all reactions
occurred during infusion or within 4 hours of completing DARZALEX. Prior to the introduction of postinfusion medication in clinical trials, infusion-related reactions occurred up to 48 hours after infusion.
Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea, hypertension, tachycardia,
headache, laryngeal edema and pulmonary edema. Signs and symptoms may include respiratory
symptoms, such as nasal congestion, cough, throat irritation, as well as chills, vomiting and nausea. Less
common symptoms were wheezing, allergic rhinitis, pyrexia, chest discomfort, pruritus, and hypotension
[see Adverse Reactions].
When DARZALEX dosing was interrupted in the setting of ASCT (CASSIOPEIA) for a median of 3.75 months
(range: 2.4 to 6.9 months), upon re-initiation of DARZALEX, the incidence of infusion-related reactions was
11% for the first infusion following ASCT. Infusion rate/dilution volume used upon re-initiation was that
used for the last DARZALEX infusion prior to interruption for ASCT. Infusion-related reactions occurring at
re-initiation of DARZALEX following ASCT were consistent in terms of symptoms and severity (Grade 3 or
4:<1%) with those reported in previous studies at Week 2 or subsequent infusions.
In EQUULEUS, patients receiving combination treatment (n=97) were administered the first 16 mg/kg dose
at Week 1 split over two days i.e. 8 mg/kg on Day 1 and Day 2, respectively. The incidence of any grade
infusion-related reactions was 42%, with 36% of patients experiencing infusion-related reactions on Day 1
of Week 1, 4% on Day 2 of Week 1, and 8% with subsequent infusions. The median time to onset of a reaction
was 1.8 hours (range: 0.1 to 5.4 hours). The incidence of infusion interruptions due to reactions was 30%.
Median durations of infusions were 4.2 hours for Week 1-Day 1, 4.2 hours for Week 1-Day 2, and 3.4 hours
for the subsequent infusions.
Pre-medicate patients with antihistamines, antipyretics and corticosteroids. Frequently monitor patients
during the entire infusion [see Dosage and Administration (2.3) in Full Prescribing Information]. Interrupt
DARZALEX infusion for reactions of any severity and institute medical management as needed. Permanently
discontinue DARZALEX therapy if an anaphylactic reaction or life-threatening (Grade 4) reaction occurs
and institute appropriate emergency care. For patients with Grade 1, 2, or 3 reactions, reduce the infusion
rate when re-starting the infusion [see Dosage and Administration (2.4) in Full Prescribing Information].
To reduce the risk of delayed infusion-related reactions, administer oral corticosteroids to all patients
following DARZALEX infusions [see Dosage and Administration (2.3) in Full Prescribing Information].
Patients with a history of chronic obstructive pulmonary disease may require additional post-infusion
medications to manage respiratory complications. Consider prescribing short- and long-acting
bronchodilators and inhaled corticosteroids for patients with chronic obstructive pulmonary disease [see
Dosage and Administration (2.3) in Full Prescribing Information].
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive Indirect Antiglobulin Test
(Indirect Coombs test). Daratumumab-mediated positive indirect antiglobulin test may persist for up to
6 months after the last daratumumab infusion. Daratumumab bound to RBCs masks detection of antibodies
to minor antigens in the patient’s serum [see References]. The determination of a patient’s ABO and Rh
blood type are not impacted [see Drug Interactions].
Notify blood transfusion centers of this interference with serological testing and inform blood banks that
a patient has received DARZALEX. Type and screen patients prior to starting DARZALEX [see Dosage and
Administration (2.1) in Full Prescribing Information].
Neutropenia
DARZALEX may increase neutropenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing
information for background therapies. Monitor patients with neutropenia for signs of infection. Consider
withholding DARZALEX until recovery of neutrophils.
Thrombocytopenia
DARZALEX may increase thrombocytopenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing
information for background therapies. Consider withholding DARZALEX until recovery of platelets.
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected on both, the serum protein
electrophoresis (SPE) and immunofixation (IFE) assays used for the clinical monitoring of endogenous
M-protein [see Drug Interactions]. This interference can impact the determination of complete response
and of disease progression in some patients with IgG kappa myeloma protein.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX can cause fetal harm when administered to a pregnant
woman. DARZALEX may cause depletion of fetal immune cells and decreased bone density. Advise
pregnant women of the potential risk to a fetus. Advise females with reproductive potential to use effective
contraception during treatment with DARZALEX and for 3 months after the last dose [see Use in Specific
Populations].
The combination of DARZALEX with lenalidomide, pomalidomide, or thalidomide is contraindicated in
pregnant women, because lenalidomide, pomalidomide, and thalidomide may cause birth defects and
death of the unborn child. Refer to the lenalidomide, pomalidomide, or thalidomide prescribing information
on use during pregnancy.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Infusion-related reactions [see Warning and Precautions].
• Neutropenia [see Warning and Precautions].
• Thrombocytopenia [see Warning and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and
may not reflect the rates observed in practice.
The safety data described below reflects exposure to DARZALEX (16 mg/kg) in 2,459 patients with multiple
myeloma including 2,303 patients who received DARZALEX in combination with background regimens and
156 patients who received DARZALEX as monotherapy. In this pooled safety population, the most common
adverse reactions (≥20%) were upper respiratory infection, neutropenia, infusion-related reactions,
thrombocytopenia, diarrhea, constipation, anemia, peripheral sensory neuropathy, fatigue, peripheral
edema, nausea, cough, pyrexia, dyspnea, and asthenia.
Newly Diagnosed Multiple Myeloma Ineligible for Autologous Stem Cell Transplant
Combination Treatment with Lenalidomide and Dexamethasone (DRd)
The safety of DARZALEX in combination with lenalidomide and dexamethasone was evaluated in MAIA
[see Clinical Studies (14.1) in Full Prescribing Information]. Adverse reactions described in Table 1 reflect
exposure to DARZALEX for a median treatment duration of 25.3 months (range: 0.1 to 40.44 months) for
daratumumab-lenalidomide-dexamethasone (DRd) and of 21.3 months (range: 0.03 to 40.64 months) for
lenalidomide-dexamethasone (Rd).
Serious adverse reactions with a 2% greater incidence in the DRd arm compared to the Rd arm were
pneumonia (DRd 15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%) and dehydration (DRd 2% vs Rd <1%).

DARZALEX® (daratumumab) injection
Table 1: Adverse Reactions Reported in ≥10% of Patients and With at Least a 5% Greater Frequency in
the DRd Arm in MAIA
Body System
DRd (N=364)
Rd (N=365)
Adverse Reaction
All Grades Grade 3
Grade 4
All Grades Grade 3
Grade 4
(%)
(%)
(%)
(%)
(%)
(%)
Gastrointestinal disorders
Diarrhea
57
7
0
46
4
0
Constipation
41
1
<1
36
<1
0
Nausea
32
1
0
23
1
0
Vomiting
17
1
0
12
<1
0
Infections
Upper respiratory tract
52
2
<1
36
2
<1
infectiona
29
3
0
21
1
0
Bronchitisb
26
14
1
14
7
1
Pneumoniac
Urinary tract infection
18
2
0
10
2
0
General disorders and administration site conditions
Infusion-related reactionsd 41
2
<1
0
0
0
41
2
0
33
1
0
Peripheral edemae
Fatigue
40
8
0
28
4
0
Asthenia
32
4
0
25
3
<1
Pyrexia
23
2
0
18
2
0
Chills
13
0
0
2
0
0
Musculoskeletal and connective tissue disorders
Back pain
34
3
<1
26
3
<1
Muscle spasms
29
1
0
22
1
0
Respiratory, thoracic and mediastinal disorders
Dyspneaf
32
3
<1
20
1
0
30
<1
0
18
0
0
Coughg
Nervous system disorders
Peripheral sensory
24
1
0
15
0
0
neuropathy
Headache
19
1
0
11
0
0
Paresthesia
16
0
0
8
0
0
Metabolism and nutrition disorders
Decreased appetite
22
1
0
15
<1
<1
Hyperglycemia
14
6
1
8
3
1
Hypocalcemia
14
1
<1
9
1
1
Vascular disorders
Hypertensionh
13
6
<1
7
4
0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a
Acute sinusitis, Bacterial rhinitis, Laryngitis, Metapneumovirus infection, Nasopharyngitis,
Oropharyngeal candidiasis, Pharyngitis, Respiratory syncytial virus infection, Respiratory tract
infection, Respiratory tract infection viral, Rhinitis, Rhinovirus infection, Sinusitis, Tonsillitis, Tracheitis,
Upper respiratory tract infection, Viral pharyngitis, Viral rhinitis, Viral upper respiratory tract infection
b Bronchiolitis, Bronchitis, Bronchitis viral, Respiratory syncytial virus bronchiolitis, Tracheobronchitis
c
Atypical pneumonia, Bronchopulmonary aspergillosis, Lung infection, Pneumocystis jirovecii infection,
Pneumocystis jirovecii pneumonia, Pneumonia, Pneumonia aspiration, Pneumonia pneumococcal,
Pneumonia viral, Pulmonary mycosis
d
Infusion-related reaction includes terms determined by investigators to be related to infusion
e Generalized edema, Gravitational edema, Edema, Peripheral edema, Peripheral swelling
f Dyspnea, Dyspnea exertional
g Cough, Productive cough
h Blood pressure increased, Hypertension
Laboratory abnormalities worsening during treatment from baseline listed in Table 2.
Table 2: Treatment-Emergent Hematology Laboratory Abnormalities in MAIA
DRd (N=364)
Rd (N=365)
All Grades Grade 3
Grade 4
All Grades Grade 3
Grade 4
(%)
(%)
(%)
(%)
(%)
(%)
Leukopenia
90
30
5
82
20
4
Neutropenia
91
39
17
77
28
11
Lymphopenia
84
41
11
75
36
6
Thrombocytopenia
67
6
3
58
7
4
Anemia
47
13
0
57
24
0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
Relapsed/Refractory Multiple Myeloma
Combination Treatment with Lenalidomide and Dexamethasone
The safety of DARZALEX in combination with lenalidomide and dexamethasone was evaluated in POLLUX
[see Clinical Studies (14.2) in Full Prescribing Information]. Adverse reactions described in Table 3
reflect exposure to DARZALEX for a median treatment duration of 13.1 months (range: 0 to 20.7 months)
for daratumumab-lenalidomide-dexamethasone (DRd) and of 12.3 months (range: 0.2 to 20.1 months) for
lenalidomide-dexamethasone (Rd).
Serious adverse reactions occurred in 49% of patients in the DRd arm compared with 42% in the Rd arm.
Serious adverse reactions with at least a 2% greater incidence in the DRd arm compared to the Rd arm
were pneumonia (DRd 12% vs Rd 10%), upper respiratory tract infection (DRd 7% vs Rd 4%), influenza and
pyrexia (DRd 3% vs Rd 1% for each).
Adverse reactions resulted in discontinuations for 7% (n=19) of patients in the DRd arm versus 8% (n=22)
in the Rd arm.
Table 3: Adverse Reactions Reported in ≥ 10% of Patients and With at Least a 5% Greater Frequency
in the DRd Arm in POLLUX
Adverse Reaction
DRd (N=283)
Rd (N=281)
All Grades Grade 3
Grade 4
All Grades Grade 3
Grade 4
(%)
(%)
(%)
(%)
(%)
(%)
Infections
Upper respiratory tract
65
6
<1
51
4
0
infectiona
General disorders and administration site conditions
48
5
0
0
0
0
Infusion-related
reactionsb
Fatigue
35
6
<1
28
2
0
Pyrexia
20
2
0
11
1
0
Gastrointestinal disorders
Diarrhea
43
5
0
25
3
0
Nausea
24
1
0
14
0
0
Vomiting
17
1
0
5
1
0
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Table 3: Adverse Reactions Reported in ≥ 10% of Patients and With at Least a 5% Greater Frequency
in the DRd Arm in POLLUX (continued)
Adverse Reaction
DRd (N=283)
Rd (N=281)
All Grades Grade 3
Grade 4
All Grades Grade 3
Grade 4
(%)
(%)
(%)
(%)
(%)
(%)
Respiratory, thoracic and mediastinal disorders
30
0
0
15
0
0
Coughc
21
3
<1
12
1
0
Dyspnead
Musculoskeletal and connective tissue disorders
Muscle spasms
26
1
0
19
2
0
Nervous system disorders
Headache
13
0
0
7
0
0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a upper respiratory tract infection, bronchitis, sinusitis, respiratory tract infection viral, rhinitis, pharyngitis,
respiratory tract infection, metapneumovirus infection, tracheobronchitis, viral upper respiratory tract
infection, laryngitis, respiratory syncytial virus infection, staphylococcal pharyngitis, tonsillitis, viral
pharyngitis, acute sinusitis, nasopharyngitis, bronchiolitis, bronchitis viral, pharyngitis streptococcal,
tracheitis, upper respiratory tract infection bacterial, bronchitis bacterial, epiglottitis, laryngitis viral,
oropharyngeal candidiasis, respiratory moniliasis, viral rhinitis, acute tonsillitis, rhinovirus infection
b Infusion-related reaction includes terms determined by investigators to be related to infusion
c cough, productive cough, allergic cough
d dyspnea, dyspnea exertional

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX can cause fetal harm when administered to a pregnant woman. The assessment of associated
risks with daratumumab products is based on the mechanism of action and data from target antigen CD38
knockout animal models (see Data). There are no available data on the use of DARZALEX in pregnant
women to evaluate drug-associated risk of major birth defects, miscarriage or adverse maternal or fetal
outcomes. Animal reproduction studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the indicated population is
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the
U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically
recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX and lenalidomide, pomalidomide, or thalidomide is contraindicated in pregnant
women, because lenalidomide, pomalidomide, and thalidomide may cause birth defects and death of the
unborn child. Lenalidomide, pomalidomide, and thalidomide are only available through a REMS program.
Refer to the lenalidomide, pomalidomide, or thalidomide prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the placenta. Based on its
mechanism of action, DARZALEX may cause depletion of fetal CD38 positive immune cells and decreased
bone density. Defer administering live vaccines to neonates and infants exposed to DARZALEX
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced
bone density at birth that recovered by 5 months of age. Data from studies using CD38 knockout animal
models also suggest the involvement of CD38 in regulating humoral immune responses (mice), fetomaternal immune tolerance (mice), and early embryonic development (frogs).
Lactation
Risk Summary
There is no data on the presence of daratumumab in human milk, the effects on the breastfed child, or the
effects on milk production. Maternal immunoglobulin G is known to be present in human milk. Published
data suggest that antibodies in breast milk do not enter the neonatal and infant circulations in substantial
amounts. Because of the potential for serious adverse reactions in the breastfed child when DARZALEX
is administered with lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed during
treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or thalidomide prescribing information
for additional information.
Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX with lenalidomide, pomalidomide, or thalidomide, refer to the
lenalidomide, pomalidomide, or thalidomide labeling for pregnancy testing requirements prior to initiating
treatment in females of reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with DARZALEX
and for 3 months after the last dose. Additionally, refer to the lenalidomide, pomalidomide, or thalidomide
labeling for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX in pediatric patients have not been established.
Geriatric Use
Of the 2,459 patients who received DARZALEX at the recommended dose, 38% were 65 to 74 years of age,
and 15% were 75 years of age or older. No overall differences in effectiveness were observed between
these patients and younger patients. The incidence of serious adverse reactions was higher in older
than in younger patients [see Adverse Reactions]. Among patients with relapsed and refractory multiple
myeloma (n=1,213), the serious adverse reactions that occurred more frequently in patients 65 years and
older were pneumonia and sepsis. Within the DKd group in CANDOR, fatal adverse reactions occurred in
14% of patients 65 years and older compared to 6% of patients less than 65 years. Among patients with
newly diagnosed multiple myeloma who are ineligible for autologous stem cell transplant (n=710), the
serious adverse reaction that occurred more frequently in patients 75 years and older was pneumonia.
REFERENCES
1. Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the daratumumab interference with blood
compatibility testing, Transfusion, 55:1545-1554 (accessible at http://onlinelibrary.wiley.com/doi/10.1111/
trf.13069/epdf).
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Infusion-Related Reactions
Advise patients to seek immediate medical attention for any of the following signs and symptoms of
infusion-related reactions: itchy, runny or blocked nose; fever, chills, nausea, vomiting, throat irritation,
cough, headache, dizziness or lightheadedness, tachycardia, chest discomfort, wheezing, shortness of
breath or difficulty breathing, itching [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they notice signs of bruising or bleeding [see
Warnings and Precautions].
Interference with Laboratory Tests
Advise patients to inform their healthcare providers, including personnel at blood transfusion centers
that they are taking DARZALEX, in the event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX can affect the results of some tests used to determine complete response
in some patients and additional tests may be needed to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have a hepatitis B infection
and that DARZALEX could cause hepatitis B virus to become active again [see Adverse Reactions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of reproductive potential to
inform their healthcare provider of a known or suspected pregnancy [see Warnings and Precautions, Use
in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment with DARZALEX
and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, pomalidomide, or thalidomide has the potential to cause fetal harm and
has specific requirements regarding contraception, pregnancy testing, blood and sperm donation, and
transmission in sperm. Lenalidomide, pomalidomide, and thalidomide are only available through a REMS
program [see Use in Specific Populations].
Hereditary Fructose Intolerance (HFI)
DARZALEX contains sorbitol. Advise patients with HFI of the risks related to sorbitol [see Description (11)
in Full Prescribing Information].

Laboratory abnormalities worsening during treatment from baseline listed in Table 4.
Table 4: Treatment-Emergent Hematology Laboratory Abnormalities in POLLUX
DRd (N=283)
Rd (N=281)
All Grades Grade 3
Grade 4
All Grades Grade 3
(%)
(%)
(%)
(%)
(%)
Lymphopenia
95
42
10
87
32
Neutropenia
92
36
17
87
32
Thrombocytopenia
73
7
6
67
10
Anemia
52
13
0
57
19
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Grade 4
(%)
6
8
5
0

Herpes Zoster Virus Reactivation
Prophylaxis for Herpes Zoster Virus reactivation was recommended for patients in some clinical trials
of DARZALEX. In monotherapy studies, herpes zoster was reported in 3% of patients. In the combination
therapy studies, herpes zoster was reported in 2-5% of patients receiving DARZALEX.
Infections
Grade 3 or 4 infections were reported as follows:
• Relapsed/refractory patient studies: DVd: 21% vs. Vd: 19%; DRd: 28% vs. Rd: 23%; DPd: 28%; DKda: 37%,
Kda: 29%; DKdb: 21%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%, Rd: 23%; DVTd: 22%; VTd: 20%.
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection across studies. In active
controlled studies, discontinuations from treatment due to infections occurred in 1-4% of patients.
Fatal infections (Grade 5) were reported as follows:
• Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%; DPd: 2%; DKda: 5%, Kda: 3%;
DKdb: 0%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; DVTd: 0%, VTd: 0%.
Fatal infections were generally infrequent and balanced between the DARZALEX containing regimens and
active control arms. Fatal infections were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients (including fatal cases) treated
with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration of daratumumab and
hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. The detection of antibody formation is
highly dependent on the sensitivity and specificity of the assay. Additionally, the observed incidence of antibody
(including neutralizing antibody) positivity in an assay may be influenced by several factors including assay
methodology, sample handling, timing of sample collection, concomitant medications, and underlying disease.
For these reasons, comparison of the incidence of antibodies in the studies described below with the
incidence of antibodies in other studies or to other daratumumab products may be misleading.
In clinical trials of patients with multiple myeloma treated with DARZALEX as monotherapy or as
combination therapies, none of the 111 evaluable monotherapy patients, and 2 of the 1,383 evaluable
combination therapy patients, tested positive for anti-daratumumab antibodies. One patient administered
DARZALEX as combination therapy, developed transient neutralizing antibodies against daratumumab.
However, this assay has limitations in detecting anti-daratumumab antibodies in the presence of high
concentrations of daratumumab; therefore, the incidence of antibody development might not have been
reliably determined.
Postmarketing Experience
The following adverse reactions have been identified during post-approval use of daratumumab. Because
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to
reliably estimate their frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction; IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis
DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, including antibody screening
and cross matching. Daratumumab interference mitigation methods include treating reagent RBCs with
dithiothreitol (DTT) to disrupt daratumumab binding [see References] or genotyping. Since the Kell blood
group system is also sensitive to DTT treatment, supply K-negative units after ruling out or identifying
alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched ABO/RhD-compatible RBCs per
local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) and immunofixation (IFE) assays
used for monitoring disease monoclonal immunoglobulins (M protein). False positive SPE and IFE assay
results may occur for patients with IgG kappa myeloma protein impacting initial assessment of complete
responses by International Myeloma Working Group (IMWG) criteria. In patients with persistent very
good partial response, where daratumumab interference is suspected, consider using a FDA-approved
daratumumab-specific IFE assay to distinguish daratumumab from any remaining endogenous M protein
in the patient’s serum, to facilitate determination of a complete response.
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DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection, for subcutaneous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX FASPRO is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are ineligible for
autologous stem cell transplant and in patients with relapsed or refractory multiple myeloma who have
received at least one prior therapy.
CONTRAINDICATIONS
DARZALEX FASPRO is contraindicated in patients with a history of severe hypersensitivity to daratumumab,
hyaluronidase or any of the components of the formulation [see Warnings and Precautions and Adverse Reactions].
WARNINGS AND PRECAUTIONS
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe or life-threatening reactions, and local
injection-site reactions can occur with DARZALEX FASPRO. Fatal reactions have been reported with
daratumumab-containing products, including DARZALEX FASPRO [see Adverse Reactions].
Systemic Reactions
In a pooled safety population of 832 patients with multiple myeloma (N=639) or light chain (AL) amyloidosis
(N=193) who received DARZALEX FASPRO as monotherapy or as part of a combination therapy, 9% of patients
experienced a systemic administration-related reaction (Grade 2: 3.5%, Grade 3: 0.8%). Systemic administrationrelated reactions occurred in 8% of patients with the first injection, 0.4% with the second injection, and
cumulatively 1% with subsequent injections. The median time to onset was 3.2 hours (range: 9 minutes to
3.5 days). Of the 129 systemic administration-related reactions that occurred in 74 patients, 110 (85%) occurred on
the day of DARZALEX FASPRO administration. Delayed systemic administration-related reactions have occurred
in 1% of the patients.
Severe reactions included hypoxia, dyspnea, hypertension 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, pruritus, chills, vomiting, nausea, and hypotension.
Pre-medicate patients with histamine-1 receptor antagonist, acetaminophen and corticosteroids [see Dosage
and Administration (2.5) in Full Prescribing Information]. Monitor patients for systemic administration-related
reactions, especially following the first and second injections. For anaphylactic reaction or life-threatening
(Grade 4) administration-related reactions, immediately and permanently discontinue DARZALEX FASPRO.
Consider administering corticosteroids and other medications after the administration of DARZALEX FASPRO
depending on dosing regimen and medical history to minimize the risk of delayed (defined as occurring the day
after administration) systemic administration-related reactions [see Dosage and Administration (2.5) in Full
Prescribing Information].
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 5.5 minutes (range: 0 minutes to 6.5 days) after starting administration of DARZALEX FASPRO. Monitor
for local reactions and consider symptomatic management.
Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Serious or fatal cardiac adverse reactions occurred in patients with light chain (AL) amyloidosis who received
DARZALEX FASPRO in combination with bortezomib, cyclophosphamide and dexamethasone [see Adverse
Reactions]. Serious cardiac disorders occurred in 16% and fatal cardiac disorders occurred in 10% of patients.
Patients with NYHA Class IIIA or Mayo Stage IIIA disease may be at greater risk. Patients with NYHA Class IIIB
or IV disease were not studied.
Monitor patients with cardiac involvement of light chain (AL) amyloidosis more frequently for cardiac adverse
reactions and administer supportive care as appropriate.
Neutropenia
Daratumumab may increase neutropenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing
information for background therapies. Monitor patients with neutropenia for signs of infection. Consider
withholding DARZALEX FASPRO until recovery of neutrophils. In lower body weight patients receiving
DARZALEX FASPRO, higher rates of Grade 3-4 neutropenia were observed.
Thrombocytopenia
Daratumumab may increase thrombocytopenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing
information for background therapies. Consider withholding DARZALEX FASPRO until recovery of platelets.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX FASPRO can cause fetal harm when administered to a pregnant
woman. DARZALEX FASPRO may cause depletion of fetal immune cells and decreased bone density. Advise
pregnant women of the potential risk to a fetus. Advise females with reproductive potential to use effective
contraception during treatment with DARZALEX FASPRO and for 3 months after the last dose [see Use in
Specific Populations].
The combination of DARZALEX FASPRO with lenalidomide, thalidomide or pomalidomide is contraindicated
in pregnant women, because lenalidomide, thalidomide or pomalidomide may cause birth defects and death
of the unborn child. Refer to the lenalidomide, thalidomide or pomalidomide prescribing information on use
during pregnancy.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive Indirect Antiglobulin Test (Indirect
Coombs test). Daratumumab-mediated positive indirect antiglobulin test may persist for up to 6 months after the
last daratumumab administration. Daratumumab bound to RBCs masks detection of antibodies to minor antigens
in the patient’s serum [see References (15)]. The determination of a patient’s ABO and Rh blood type are not
impacted [see Drug Interactions].
Notify blood transfusion centers of this interference with serological testing and inform blood banks that a patient
has received DARZALEX FASPRO. Type and screen patients prior to starting DARZALEX FASPRO [see Dosage
and Administration (2.1) in Full Prescribing Information].
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected on both the serum protein
electrophoresis (SPE) and immunofixation (IFE) assays used for the clinical monitoring of endogenous M-protein
[see Drug Interactions]. This interference can impact the determination of complete response and of disease
progression in some DARZALEX FASPRO-treated patients with IgG kappa myeloma protein.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Hypersensitivity and Other Administration Reactions [see Warning and Precautions].
• Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis [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.
Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone was evaluated in a single-arm cohort
of PLEIADES [see Clinical Studies (14.2) in Full Prescribing Information]. Patients received DARZALEX FASPRO
1,800 mg/30,000 units administered subcutaneously once weekly from weeks 1 to 8, once every 2 weeks from
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weeks 9 to 24 and once every 4 weeks starting with week 25 until disease progression or unacceptable toxicity
(N=65) in combination with lenalidomide and dexamethasone. Among these patients, 92% were exposed for
6 months or longer and 20% were exposed for greater than one year.
Serious adverse reactions occurred in 48% of patients who received DARZALEX FASPRO. Serious adverse
reactions in >5% of patients included pneumonia, influenza and diarrhea. Fatal adverse reactions occurred in
3.1% of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction occurred in 11% of patients who
received DARZALEX FASPRO. Adverse reactions resulting in permanent discontinuation of DARZALEX FASPRO
in more than 1 patient were pneumonia and anemia.
Dosage interruptions due to an adverse reaction occurred in 63% of patients who received DARZALEX FASPRO.
Adverse reactions requiring dosage interruptions in >5% of patients included neutropenia, pneumonia, upper
respiratory tract infection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (≥20%) were fatigue, diarrhea, upper respiratory tract infection, muscle
spasms, constipation, pyrexia, pneumonia, and dyspnea.
Table 1 summarizes the adverse reactions in patients who received DARZALEX FASPRO in PLEIADES.
Table 1: Adverse Reactions (≥10%) in Patients Who Received DARZALEX FASPRO with Lenalidomide and
Dexamethasone (DARZALEX FASPRO-Rd) in PLEIADES
DARZALEX FASPRO
with Lenalidomide and Dexamethasone
(N=65)
All Grades
Grades ≥3
(%)
(%)
Adverse Reaction
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
43
3#
Upper respiratory tract infectionb
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
14
0
Coughf
Nervous system disorders
Peripheral sensory neuropathy
17
2#
Psychiatric disorders
Insomnia
17
5#
Metabolism and nutrition disorders
Hyperglycemia
12
9#
Hypocalcemia
11
0
a
b
c
d
e
f
#

Fatigue includes asthenia, and fatigue.
Upper respiratory tract infection includes nasopharyngitis, pharyngitis, respiratory tract infection viral, rhinitis,
sinusitis, upper respiratory tract infection, and upper respiratory tract infection bacterial.
Pneumonia includes lower respiratory tract infection, lung infection, and pneumonia.
Bronchitis includes bronchitis, and bronchitis viral.
Dyspnea includes dyspnea, and dyspnea exertional.
Cough includes cough, and productive cough.
Only grade 3 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received DARZALEX FASPRO with lenalidomide
and dexamethasone included:
• Musculoskeletal and connective tissue disorders: arthralgia, musculoskeletal chest pain
• Nervous system disorders: dizziness, headache, paresthesia
• Skin and subcutaneous tissue disorders: rash, pruritus
• Gastrointestinal disorders: abdominal pain
• Infections: influenza, sepsis, herpes zoster
• Metabolism and nutrition disorders: decreased appetite
• Cardiac disorders: atrial fibrillation
• General disorders and administration site conditions: chills, infusion reaction, injection site reaction
• Vascular disorders: hypotension, hypertension
Table 2 summarizes the laboratory abnormalities in patients who received DARZALEX FASPRO in PLEIADES.
Table 2: Select Hematology Laboratory Abnormalities Worsening from Baseline in Patients Who Received
DARZALEX FASPRO with Lenalidomide and Dexamethasone (DARZALEX FASPRO-Rd) in PLEIADES
DARZALEX FASPRO
with Lenalidomide and Dexamethasonea
All Grades
Grades 3-4
Laboratory Abnormality
(%)
(%)
Decreased leukocytes
94
34
Decreased lymphocytes
82
58
Decreased platelets
86
9
Decreased neutrophils
89
52
Decreased hemoglobin
45
8
a

Denominator is based on the safety population treated with DARZALEX FASPRO-Rd (N=65).

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.

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection

In patients with multiple myeloma and light chain (AL) amyloidosis who received DARZALEX FASPRO as
monotherapy or as part of a combination therapy, less than 1% of 756 patients developed treatment-emergent
anti-daratumumab antibodies.
In patients with multiple myeloma and light chain (AL) amyloidosis who received DARZALEX FASPRO
as monotherapy or as part of a combination therapy, 7% of 750 patients developed treatment-emergent
anti-rHuPH20 antibodies. The anti-rHuPH20 antibodies did not appear to affect daratumumab exposure. None of
the patients who tested positive for anti-rHuPH20 antibodies tested positive for neutralizing antibodies.
Postmarketing Experience
The following adverse reactions have been identified with post-approval use of daratumumab. Because these
reactions are reported voluntarily from a population of uncertain size, it is not always possible to reliably estimate
their frequency or establish a causal relationship to drug exposure.
Immune System: Anaphylactic reaction; systemic administration reactions (including death)
Gastrointestinal: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for relapsed and refractory multiple
myeloma, 37% were 65 to <75 years of age, and 19% were 75 years of age or older. No overall differences
in effectiveness of DARZALEX FASPRO have been observed between patients ≥65 years of age and younger
patients. Adverse reactions that occurred at a higher frequency (≥5% difference) in patients ≥65 years of age
included upper respiratory tract infection, urinary tract infection, dizziness, cough, dyspnea, diarrhea, nausea,
fatigue, and peripheral edema. Serious adverse reactions that occurred at a higher frequency (≥2% difference)
in patients ≥65 years of age included pneumonia.
Of the 214 patients who received DARZALEX FASPRO as combination therapy with pomalidomide and
dexamethasone or DARZALEX FASPRO as combination therapy with lenalidomide and low-dose dexamethasone
for relapsed and refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% were 75 years of age or
older. No overall differences in effectiveness were observed between patients ≥65 years (n=131) and <65 years
(n=85). Adverse reactions occurring at a higher frequency (≥5% difference) in patients ≥65 years of age included
fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea, constipation, vomiting, dyspnea, cough,
and hyperglycemia. Serious adverse reactions occurring at a higher frequency (≥2% difference) in patients
≥65 years of age included neutropenia, thrombocytopenia, diarrhea, anemia, COVID-19, ischemic colitis, deep
vein thrombosis, general physical health deterioration, pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination therapy for light chain (AL)
amyloidosis, 35% were 65 to <75 years of age, and 10% were 75 years of age or older. Clinical studies of
DARZALEX FASPRO as part of a combination therapy for patients with light chain (AL) amyloidosis did not
include sufficient numbers of patients aged 65 and older to determine whether effectiveness differs from that
of younger patients. Adverse reactions that occurred at a higher frequency in patients ≥65 years of age were
peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab were observed in geriatric patients
compared to younger adult patients [see Clinical Pharmacology (12.3) in Full Prescribing Information].

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, thalidomide or pomalidomide is contraindicated in
pregnant women, because lenalidomide, thalidomide and pomalidomide may cause birth defects and death of
the unborn child. Lenalidomide, thalidomide and pomalidomide are only available through a REMS program. Refer
to the lenalidomide, thalidomide or pomalidomide prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the placenta. Based on its mechanism
of action, DARZALEX FASPRO may cause depletion of fetal CD38 positive immune cells and decreased bone
density. Defer administering live vaccines to neonates and infants exposed to daratumumab in utero until a
hematology evaluation is completed.
Data
Animal Data
DARZALEX FASPRO for subcutaneous injection contains daratumumab and hyaluronidase. Mice that were
genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced bone density at birth
that recovered by 5 months of age. Data from studies using CD38 knockout animal models also suggest the
involvement of CD38 in the regulation of humoral immune responses (mice), feto-maternal immune tolerance
(mice), and early embryonic development (frogs).
No systemic exposure of hyaluronidase was detected in monkeys given 22,000 U/kg subcutaneously (12 times
higher than the human dose) and there were no effects on embryo-fetal development in pregnant mice given
330,000 U/kg hyaluronidase subcutaneously daily during organogenesis, which is 45 times higher than the human
dose.
There were no effects on pre- and post-natal development through sexual maturity in offspring of mice treated
daily from implantation through lactation with 990,000 U/kg hyaluronidase subcutaneously, which is 134 times
higher than the human doses.
Lactation
Risk Summary
There is no data on the presence of daratumumab and hyaluronidase in human milk, the effects on the
breastfed child, or the effects on milk production. Maternal immunoglobulin G is known to be present in human
milk. Published data suggest that antibodies in breast milk do not enter the neonatal and infant circulations
in substantial amounts. Because of the potential for serious adverse reactions in the breastfed child when
DARZALEX FASPRO is administered with lenalidomide, thalidomide or pomalidomide, advise women not to
breastfeed during treatment with DARZALEX FASPRO. Refer to lenalidomide, thalidomide or pomalidomide
prescribing information for additional information.
Data
Animal Data
No systemic exposure of hyaluronidase was detected in monkeys given 22,000 U/kg subcutaneously (12 times
higher than the human dose) and there were no effects on post-natal development through sexual maturity
in offspring of mice treated daily during lactation with 990,000 U/kg hyaluronidase subcutaneously, which is
134 times higher than the human doses.
Females and Males of Reproductive Potential
DARZALEX FASPRO can cause fetal harm when administered to a pregnant woman [see Use in Specific
Populations].
Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or pomalidomide, refer to the
lenalidomide, thalidomide or pomalidomide labeling for pregnancy testing requirements prior to initiating
treatment in females of reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with
DARZALEX FASPRO and for 3 months after the last dose. Additionally, refer to the lenalidomide, thalidomide or
pomalidomide labeling for additional recommendations for contraception.
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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].
Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Advise patients to immediately contact their healthcare provider if they have signs or symptoms of cardiac
adverse reactions [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they have bruising or bleeding [see Warnings and
Precautions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of reproductive potential to inform
their healthcare provider of a known or suspected pregnancy [see Warnings and Precautions, Use in Specific
Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment with DARZALEX FASPRO
and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, thalidomide and pomalidomide have the potential to cause fetal harm and have
specific requirements regarding contraception, pregnancy testing, blood and sperm donation, and transmission
in sperm. Lenalidomide, thalidomide and pomalidomide are only available through a REMS program [see Use
in Specific Populations].
Interference with Laboratory Tests
Advise patients to inform their healthcare provider, including personnel at blood transfusion centers, that they
are taking DARZALEX FASPRO, in the event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX FASPRO can affect the results of some tests used to determine complete response
in some patients and additional tests may be needed to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have a hepatitis B infection and
that DARZALEX FASPRO could cause hepatitis B virus to become active again [see Adverse Reactions].
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HER2 Expression Drives Treatment Decisions
in Gastric/Esophageal Cancers
by BRITTANY LOVELY

ILLUSTRATIONS BY YUDHAADTYO

THE VALIDITY OF HER2 EXPRESSION as
a prognostic marker for patients with gastrointestinal (GI) and gastroesophageal junction
(GEJ) cancers has gained traction as results
from several trials that point toward success
with anti-HER2 therapies. HER2 positivity presents in approximately 20% of gastric cancers,
and testing for HER2 amplification has been
integrated into treatment guidelines to direct
therapeutic decisions, with immunohistochemistry (IHC), defined as IHC3+, and fluorescence
in situ hybridization (FISH) as the standard.1,2
Results of the DESTINY-Gastric01
(NCT03329690) study demonstrated the efficacy
of fam-trastuzumab deruxtecan (Enhertu) in
patients with HER2-expressing, locally advanced
or metastatic gastric or GEJ cancer who had
received at least 2 previous regimens.3 Patients
who received trastuzumab deruxtecan (n = 125)
had an objective response rate of 51% vs 14%
among those who received physician’s choice
chemotherapy (n = 62). The median overall
survival (OS) was 12.5 months (95% CI, 9.6-14.3)
vs 8.4 months (6.9-10.7), respectively (HR, 0.59;
95% CI, 0.39-0.88; P = .01). Further the progression-free survival (PFS) was 5.6 months (95% CI,
4.3-6.9) vs 3.5 months (95% CI, 2.0-4.3), respectively (HR, 0.47; 95% CI, 0.31-0.71).3

Despite this, investigators noted that the
patient population in DESTINY-Gastic01 does
not reflect the patients they see in their practices. “The first DESTINY-Gastric study, which
was published in the New England Journal of
Medicine, [had] an exclusively Asian population…. The response rate originally was 50%
and then it went down in central review to
approximately 42%,” Manish A. Shah, MD,
said in a recent episode of OncLive The Talk™ :
Gastrointestinal Cancers. “We’re all aware
that for different reasons the survival in
Korea and Japan is better for gastric cancer
than in the West.”
Experts in the field of upper GI cancers
joined Shah to discuss recent data from the
European Society for Medical Oncology (ESMO)
Annual Congress 2021 that may bolster the
uptake of HER2 as a guide for treatment decisions in the second line. Specifically, the panel
paid close attention to the DESTINY-Gastric02
trial (NCT04014075), which evaluated trastuzumab deruxtecan vs chemotherapy in a
Western population. They also discussed findings from INTEGA (NCT03409848), and how
data regarding pembrolizumab (Keytruda)
in the KEYNOTE-811 (NCT03615326) may
fuel advances for patients to extend survival

outcomes for patients to proceed to third or later
line therapies (TAB L E S 1-3 4-7).
The panel highlighted the challenges of
integrating HER2-targeted therapy into clinical practice and walked through scenarios
to provide insight on their use of testing
and retesting for HER2 expression over the
course of treatment.
Action on alterations, includKLEMPNER
ing HER2, was highlighted in
data for patients with gastric and esophageal
cancer presented at [2021] ESMO. Dr Ahn, take
us through the data we saw from the INTEGA
trial and then the hotly awaited [data from]
DESTINY-Gastric02.
In INTEGA, investigators specifically
AHN
looked at patients with advanced
unresectable esophagogastric adenocarcinoma
[and evaluated the] combination of ipilimumab
[Yervoy] plus nivolumab [Opdivo] and trastuzumab [Herceptin] vs FOLFOX [folinic acid,
fluorouracil, and oxaliplatin] as the backbone.
Patients were randomized to receive ipilimumab
or FOLFOX plus nivolumab plus trastuzumab.
The primary objective was to look at the OS
rate at 12 months. Unfortunately, the study
failed to meet its primary end point where
[results] favored chemotherapy rather than the
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combination with nivolumab plus ipilimumab.
The difference is approximately 5 months.
When they looked at the subgroup analysis…[data were] pretty consistent with
chemotherapy being favored over the immuno-oncology doublet. They also looked at some
ctDNA clearance that suggested it was predictive of prognosis, meaning if a patient was able
to clear their ctDNA after 1 cycle of treatment,
they were likely going to have a better clinical
outcome. Despite our hopes that the study may
be positive, it looks like chemotherapy is still
going to be a standard even for patients with
HER2 positivity.
DESTINY-Gastric02 was a study conducted in
a Western patient population, mainly to confirm
the results from the DESTINY-Gastric01 study,
which is now published. The primary end point
of the study was objective response rate. When
you look at the patient demographics, 86% of
[evaluable] patients [n = 79] were found to be
HER2-positive IHC3+, these patients were likely
going to respond to therapy best and the objective response was slightly under 40%. The
median duration of response was 8 months with
a median PFS of approximately 5 months.
Treatment-emergent adverse effects associated with treatment discontinuation were less
than 4% for patient with pneumonitis and less
than 3% with patients having [interstitial lung
disease (ILD)]. Otherwise, the treatment was
well tolerated, and this is something that’s
going to be interesting because of the data that
we have now with KEYNOTE-811 in the front
line with pembrolizumab with trastuzumab in
combination in the refractory setting.
DESTINY-Gastric03 [NCT04379596] is a phase
1b/2 looking at various combinations in HER2
with immunotherapy plus chemotherapy. Even
though results have not been presented, I think
these data may potentially change how we use
[trastuzumab deruxtecan] once there are data
for it as monotherapy and in combination potentially with chemotherapy and immunotherapy.
I have a practical question for
KLEMPNER
you. In DESTINY-Gastric02,
[participants] had to be confirmed HER2positive after progression on their
trastuzumab-containing regimen, unlike
DESTINY-Gastric01, which allowed archival
[samples]. Are you testing or retesting patients
who received trastuzumab and then ultimately
progressed for HER2? Do you think that that’s
important in selecting patients for second-line
trastuzumab deruxtecan?
Yes, great question. For the first
AHN
question, you asked me [if we are]
routinely testing patients at the time of progression. Patients can develop secondary treatment
resistance due to the emergence of other coactivating mutations.... Either we can see a loss of
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HER2 expression or we can see the emergence of
other potential targets, including MET overexpression or MET activation. I think it is very
important for these patients to be tested
routinely at the time of progression.
In terms of using trastuzumab deruxtecan,
I think that question is unanswered. These
patients have a chance to respond based off
the mechanism of action with that drug being
an antibody-drug conjugate and its bystander
effect. What we’ve seen from DESTINYGastric01 is that the patients who are low
expressors are unlikely to respond as well as
the high expressors. It would not be my preference to use [trastuzumab deruxtecan] in a

patient who was a low expressor, but they may
still potentially [receive] some clinical benefit if
they have no other treatment options.
We’re retesting, as well,
KLEMPNER
whenever possible. Do we need
to see [results from] DESTINY-Gastric04
[NCT04704934], which is a randomized phase 3
trial of trastuzumab deruxtecan against paclitaxel/ramucirumab [Cyramza] in the second line,
before you would really feel comfortable saying
that this is better than paclitaxel/ramucirumab or
on par with the treatment?
We were all very happy to see the
SHAH
efficacy maintained in the
[DESTINY-Gastric03] study. The response was

TA B L E 1 . DATA S NA PS H OT: Outcomes of DESTI NY- Gastric02 4

DESTINY-Breast02 (NCT04014075): open-label, phase 2 study in Western patients with HER2-positive gastric
or GEJ cancer
Outcome

Trastuzumab deruxtecan (n = 79)

Confirmed ORR (95% CI)

38.0% (27.3%-49.6%)

CR

3.8%

PR

34.2%

Median DOR, months (95% CI)

8.1 (4.1-NE)

Median PFS, months (95% CI)

5.5 (4.2-7.3)

CR, complete response; DOR, duration of response; GEJ, gastroesophageal junction; ORR, overall response rate; NE, not estimable;
PFS, progression-free survival; PR, partial response.

TA B L E 2. DATA S NA PS H OT: Outcomes of I NTEGA 5

INTEGA (NCT03409848): a phase 2 study of a chemotherapy-free regimen of nivolumab and ipilimumab plus
trastuzumab vs chemotherapy/immunotherapy regimen of nivolumab and FOLFOX chemotherapy plus trastuzumab in
previously untreated patients with HER2-positive advanced or metastatic esophagogastric adenocarcinoma
Outcome

Trastuzumab + nivolumab + ipilimumab (n = 44)

Trastuzumab + nivolumab +
FOLFOX (n = 44)

Median OS, months

16.4

21.8

12-month OS rate

57%

70%

Median PFS, months

3.2

10.7

12-month PFS rate

15%

37%

ORR

32%

56%

Median DOR, months

5.8

9.2

DOR, duration of response; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; ORR, overall response rate; OS, overall survival; PFS, progression-free survival.

TA B L E 3 . DATA S NA PS H OT: Outcomes of K EYNOTE -811 6,7

KEYNOTE-811 (NCT03615326): multicenter, randomized, phase 3 study of trastuzumab and either fluorouracil plus
cisplatin or capecitabine plus oxaliplatin with or without pembrolizumab in patients with HER2‑positive advanced gastric
or GEJ adenocarcinoma who had not previously received systemic therapy for metastatic disease
Outcome

Pembrolizumab (n = 133)

Placebo (n = 131)

ORR (95% CI)

74.4% (66.2%-81.6%)

51.9% (43.0%-60.7%)

CR

11.3%

3.1%

PR

63%

49%

Median DOR, months (range)

10.6 (1.1-16.5)

9.5 (1.4-15.4)

Patients with DOR ≥ 6 months

65%

53%

Approval update: On May 5, 2021, the FDA granted accelerated approval to pembrolizumab in combination with
trastuzumab, fluoropyrimidine- and platinum-containing chemotherapy for the first-line treatment of patients with locally
advanced unresectable or metastatic HER2-positive gastric or GEJ adenocarcinoma.
CR, complete response; DOR, duration of response; GEJ, gastroesophageal junction; ORR, overall response rate;
PR, partial response.

perhaps not as high, with a response rate of
38%, but was still pretty good. The duration of
response was not 12 months but 8 months. I
think for those reasons the randomized study vs
paclitaxel/ramucirumab is going [to have]
important data for me.
The other thing we didn’t talk about is the
rare but serious complication of interstitial
pneumonitis in these patients. There were
some grade 5 events that happened. If you identify this problem early you can really avoid
a lot of the serious complications. But in the
United States, most gastric cancer is treated
by [a clinician who] may see it once a year,
so I am worried that individuals may have a
lot of toxicity.
A similar thing happened with irinotecan using a bolus weekly regimen. Patients
died from uncontrolled diarrhea. There is real
potential [to improve safety outcomes] here.
Paclitaxel/ramucirumab is really well tolerated
and has modest activity.... The efficacy of trastuzumab deruxtecan was similar in the third-line
setting or later as well.
I’m not sure you’ll lose efficacy if you use
it in the third-line setting. For those reasons,
I tend to use them more in the third-line
setting, barring the results of the phase 3 trial
that you mentioned.
I agree. We have not widely
KLEMPNER
adopted trastuzumab deruxtecan as our default second-line pathway.
Dr Uboha, are you repeat testing or are you
comfortable going forward based on
the current label?
I retest all my patients for progresUBOHA
sion on trastuzumab to ensure that
they are HER2 resistant or HER2 amplified. I
have used trastuzumab deruxtecan in the
second-line setting. It will be nice to see
randomized data, but our patients don’t always
get to receive third-line treatments.
That’s the difference between the population that we see here [in DESTINY-Gastric02]
as opposed to the studies that were done with
populations enrolled in studies in Asia. We don’t
[routinely] see patients [receiving treatment
in the] third or fourth line being eligible for
these treatments.
I’m hoping with the use of pembrolizumab
in first line [following] the impressive overall
response data raised from KEYNOTE-811 that
soon we will be able to get more patients to later
lines of therapies, but this is to be determined.
[Although] INTEGA was a negative study
because it didn’t meet the primary end point,
I do want to point out that this study
showed that trastuzumab, nivolumab, and
ipilimumab had an OS of 16 months even without chemotherapy.
It does provide a chemotherapy-free option for

some patients with HER2-positive disease.
I think it will be interesting to see results from
the MAHOGANY study [NCT04082364] that
will look at margetuximab-cmkb [Margenza]
in the same setting. But I thought [the
KEYNOTE-811] results were intriguing even
though they’re not as good as for patients who
received chemotherapy.
MAHOGANY [investigators]
KLEMPNER
did the smart thing in selecting patients with HER2 and PD-L1 dual-positive
disease, which seems to be a lot of these
patients based on the KEYNOTE-811 data
that we have seen.
Practical question: a patient is HER2 IHC2+,
you drew ctDNA, and you found high-level
HER2 amplification. Are you going forward with
the HER2-based therapy for that patient even
though the IHC is 2+, FISH negative, but the
ctDNA is positive?
Gosh, difficult question. I’ve not
UBOHA
encountered this, to be honest,
because I usually don’t have all that information
available at the time of treatment initiation. If
there was a high level of amplification, I probably would be tempted to use HER2-directed
therapy. The toxicities are low. I would hate to
miss giving somebody life-prolonging therapy
because our tests are not perfect.
I agree with Dr Uboha. I think the data
AHN
are not clear, but I would still opt to
give HER2-directed treatment if we were able to
get it for the patient. And I think just to go back
to Dr Shah’s point about the toxicity with ILD/
pneumonitis...[in terms of incidence], the
median duration of onset was approximately
80 days.
It’s [an AE] that may not show up initially
when you start treatment so it’s important for
the practitioner to look out for that toxicity. And
it can last for a while; I think the average duration was approximately 38 days. It’s a good
point [to draw attention to] especially for those
in the community.
HER2 expression in gastric cancer is
SHAH
so heterogeneous, and that is part of
the reason why it’s worthwhile to rebiopsy
patients with HER2-negative disease because
even those with IHC1+ or 2+ could
become positive.
The problem with ctDNA is not the false positive—if it’s there, it’s there; the data show that.
I think if the amplification is there it’s probably true and it just represents a portion of the
disease that wasn’t biopsied.
I would feel perfectly fine vehemently
arguing with insurance to provide
the trastuzumab.
Me, too. I think that’s a
KLEMPNER
positive patient who warrants
HER2-directed therapy. ■
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ESR1 Data Fuel Novel Breast Cancer Strategies
by JANE DE LARTIGUE, PhD

ESR1 MUTATIONS AND AIs

encodes the estrogen receptor (ER), have emerged
Endocrine therapies comprise several distinct
as an important driver of resistance to endocrine
classes of drugs that are designed to either inhibit
therapies, which form the backbone of treatment
the production of estrogen with AIs such as letrofor patients with ER-positive, HER2-negative
zole, anastrozole, and exemestane or block its
breast cancer.1,2
effects on the ER, with therapies such as SERMs
(eg, tamoxifen) and SERDs (eg, fulvestrant).11
Patients with these mutations, which arise
largely in response to the selective pressure of
Endocrine therapies have now been incoraromatase inhibitor (AI) therapy, have a poorer
porated into the neoadjuvant, adjuvant, and
prognosis.3-5 As investigators have uncovered
metastatic settings for the treatment of patients
with ER-positive, HER2-negative disease.11
more details of the role of ESR1 mutations in
resistance, novel treatment strategies that could
Although most patients initially derive beneimprove patient outcomes have begun to emerge.4,5
fit from these drugs, resistance presents a major
challenge to their efficacy. Seeking to improve
Studies have suggested that monitoring the
patient outcomes, investigators have long sought a
emergence of ESR1 mutations in the blood could
better understanding of the mechanisms underlyhelp guide treatment decisions, but demonstraing this resistance.2
tion of clinical utility has remained elusive.3,6 The
PADA-1 trial (NCT03079011), results from which
Research in this field has already led to signifwere presented at the 2021 San Antonio Breast
icant gains in patient outcomes as combination
Cancer Symposium (2021 SABCS), was the first to
therapies have been introduced. Endocrine therdemonstrate that ESR1 mutations can be detected
apies have been successfully combined with
before tumor progression and can be effectively
targeted therapies, including CDK4/6 inhibitors
targeted by switching from an AI to fulvestrant
and PI3K inhibitors, drugs that target pathways
(Faslodex), a selective estrogen receptor downregimplicated in endocrine resistance.12
7
ulator (SERD).
The discovery that activating mutations in
Investigators are also pursuing next-generation
ESR1, the gene encoding the ER, are enriched
endocrine therapies that they hope will have
in patients with metastatic ER-positive breast
more efficacy against ESR1-mutant tumors; such
cancer has led to a growing appreciation of the
agents could complement AIs or fulvestrant
importance of these mutations as a key
as the standard of care if efficacy is
mechanism of resistance.3,5,13
established (TAB L E ).
Studies examining metastatic
Among these newer agents
ER-positive breast cancer
are oral SERDs, such as
have revealed that ESR1
elacestrant (RAD-1901),
mutations occur in less
which is under investhan 1% of patients who
tigation in the phase
are endocrine therapy
3 EMERALD trial
naïve, but the preva(NCT03778931). Data
lence is as great as 40%
presented at 2021
among those treated
SABCS suggest that
with endocrine therapy.
although elacestrant
ESR1 mutations are also
Treatment-resistant breast cancer cells,
is effective in the study
found
in patients treated
shown in red, are depicted within an estrogen
receptor–positive
primary
breast
tumor,
population as a whole, its
with neoadjuvant and adjuwith the cell nuclei depicted in blue
effects are most significant in
vant
endocrine therapy, but at
and the cancer cells in green.
patients with ESR1 mutations.8
approximately 2% to 7%, the incidence is significantly lower than in
Novel selective estrogen recepthe metastatic setting.3,5,13
tor modulators (SERMs)—the drug class of
tamoxifen, the first endocrine therapy approved
ESR1 mutations may have important implicafor the treatment of breast cancer9—have also
tions for the selection of endocrine therapy for
metastatic breast cancer because studies suggest
demonstrated antitumor activity in ESR1-mutant
5
that these alterations are predominantly acquired
breast cancer. Among the forerunners, lasoafter treatment with AIs. Although preclinical
foxifene is now in phase 2 testing, including in
studies suggest that ESR1 mutations significantly
a head-to-head comparison with fulvestrant in
reduce the ER-binding affinity of both fulvespatients with ESR1 mutations in the ELAINE trial
trant and tamoxifen, retrospective analyses of
(NCT03781063). The study is fully enrolled and
clinical trials found that ESR1 mutations were
expected to report top-line data later this year.10
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not enriched following treatment with either of
these drugs.3,5,13
However, the evolution of these mutations
may be more nuanced than that. Findings from
an analysis of the phase 3 PALOMA-3 trial
(NCT01942135), in which patients who had
progressed on endocrine therapy were randomized to fulvestrant or fulvestrant plus the
CDK4/6 inhibitor palbociclib (Ibrance), found
that although overall ESR1 mutations were not
enriched following fulvestrant treatment, the
Y537S mutation was selectively enriched. This
result suggests that ESR1 Y537S specifically
drives resistance to fulvestrant.14

A PREDICTIVE BIOMARKER?
In retrospective analyses, ESR1 mutations
have been shown to be associated with poorer
outcomes in patients treated with AIs. In the AI
arms of the SoFEA (NCT00253422) and EFECT
(NCT00065325) trials, which evaluated the efficacy of fulvestrant compared with exemestane
after progression on a nonsteroidal AI, patients
with ESR1 mutations had significantly shorter
median progression-free survival (PFS) and lower
rates of 1-year overall survival (OS) compared
with patients with wild-type ESR1.15,16
Although ESR1 mutations are clearly an important mechanism of resistance to AI monotherapy,
single-agent endocrine therapies are not among
the preferred regimens for second and subsequent
lines of therapy in the current treatment paradigm, according to National Comprehensive Cancer
Network guidelines. Instead, they are frequently
used in combination regimens with CDK4/6 inhibitors (palbociclib, abemaciclib [Verzenio], or
ribociclib [Kisqali]), the mTOR inhibitor everolimus
(Afinitor), or the PI3K inhibitor alpelisib (Piqray) in
patients with PIK3CA mutations.17
Analyses of data from clinical trials have
revealed that ESR1 mutations predict poorer
outcomes for patients treated with an AI in combination with palbociclib or ribociclib, but not for
patients treated with fulvestrant in combination
with these CDK4/6 inhibitors; this mirrors findings
for AI and fulvestrant as monotherapies. Perhaps
because it is the only CDK4/6 inhibitor with singleagent activity, abemaciclib (either as monotherapy
or, notably, combined with an AI) does not show
reduced efficacy in patients with ESR1 mutations.5
In the BOLERO-2 trial (NCT00863655),
although there was a median PFS benefit from the
addition of everolimus to exemestane irrespective of patients’ ESR1 status, ESR1 mutations were
associated with shorter median OS.18 Meanwhile,
in a phase 1/2 trial (NCT01870505) evaluating the
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MUTATIONS IN THE ESR1 GENE, which

TABLE. O n goi n g C l i n i c al Tri al s i n E S R 1 - M ut ant Br ea st C a ncer

Trial name/
Clinicaltrials.gov identifier

Intervention

Settinga

Phase

Evaluating “watch and switch” ET strategies
PADA-1/
NCT03079011b

Continuing AI (letrozole, anastrozole or exemestane) +
palbociclib vs switching to fulvestrant + palbociclib upon
detection of ESR1 mutation

Frontline

3

SERENA-6/
NCT04964934

Continuing AI (letrozole or anastrozole) + CDK4/6 inhibitor
(palbociclib or abemaciclib) vs switching to camizestrant +
CDK4/6 inhibitor upon detection of ESR1 mutation

Frontline

3

INTERACT/
NCT04256941

Continuing CDK4/6 inhibitor (ribociclib, palbociclib, or
abemaciclib) + AI (letrozole or anastrozole) vs switching
to CDK4/6 inhibitor + fulvestrant upon detection
of ESR1 mutation

Frontline

2

Evaluating treatments in patients with ESR1 mutations
ELAINE-2/
NCT04432454b

Lasofoxifene + abemaciclib

Progression on
endocrine therapy

2

ELAINE/
NCT03781063b

Lasofoxifene vs fulvestrant

Progression on AI +
CDK4/6 inhibitor

2

Pembro/
NCT03879174c

Pembrolizumab + tamoxifen

Progression on AI

2

Evaluating impact of ESR1 mutations on clinical outcomes
EMBER-3/
NCT04975308

Imlunestrant +/- abemaciclib vs investigator’s choice of
exemestane or fulvestrant

Progression on
endocrine therapy

3

acelERA Breast Cancer/
NCT04576455b

Giredestrant vs physician’s choice of fulvestrant or AI

Progression after 1-2 lines
of systemic therapy
(≤ 1 targeted therapy)

2

AMEERA-3/
NCT04059484

Amcenestrant vs physician’s choice of AI, fulvestrant,
or tamoxifen

Progression on
endocrine therapy

2

NCT03250676

H3B-6545

Progression on up to
1 prior chemotherapy in
the metastatic setting

1/2

AI, aromatase inhibitor; ET, endocrine therapy.
All trials are designed for patients with locally advanced or metastatic estrogen receptor–positive, HER2-negative breast cancer.

a

b

Trial is active but not currently recruiting patients.

Not yet recruiting.

c

combination of alpelisib and an AI, ESR1 mutations were significantly associated with a lack of
clinical benefit.19
The ongoing phase 2 BYLieve trial
(NCT03056755) is evaluating alpelisib combined
with fulvestrant (cohort A) or letrozole (cohort B) in
patients with PIK3CA-mutated ER-positive, HER2negative advanced breast cancer after progression
on a CDK4/6 inhibitor plus an AI or fulvestrant.
At 2021 SABCS, results of an analysis of the
impact of ESR1 mutations on efficacy in both
cohorts were presented. In the fulvestrant plus
alpelisib cohort, there was no significant difference in median PFS between patients with and
without ESR1 mutations (5.55 months vs 8.28
months; HR, 0.76; 95% CI, 0.44-1.33; P = .3). In the
letrozole plus alpelisib cohort, however, median
PFS was significantly reduced in patients with
ESR1 mutations (4.57 months vs 7.03 months; HR,
0.55; 95% CI, 0.32-0.92; P = .02).20

WATCH AND SWITCH APPROACH
Studies show that the development of acquired
ESR1 mutations occurs prior to clinical progression in patients treated with AIs; thus, serial

monitoring of ESR1 mutations during treatment
could facilitate therapeutic decision-making at a
critical time.21
Circulating tumor DNA (ctDNA), extracted from
blood plasma, can be used to detect ESR1 mutations in patients with metastatic ER-positive
breast cancer. This has demonstrated excellent
sensitivity and concordance with mutation status
according to tumor tissue biopsy.22-24
The clinical utility of ESR1 mutations in guiding management decisions is an open question,
and the ongoing phase 3 PADA-1 study is the
first prospective clinical trial specifically seeking to provide an answer. Patients with previously
untreated ER-positive, HER2-negative metastatic
breast cancer received a combination of an AI and
palbociclib as frontline therapy and underwent
ctDNA ESR1 mutation testing every 2 months7 in
the first part of this trial. In the second part of the
trial, patients with ctDNA evidence of ESR1 mutation emergence were randomized to either continue
with the same treatment regimen or switch to a
combination of fulvestrant and palbociclib.
Data from part 1 were presented at a conference
in 2020. Of the 1017 patients evaluated, 3.2% had

an ESR1 mutation at baseline, and these patients
had a worse prognosis (median PFS, 11.0 months
vs 26.7 months; HR, 2.3; P < .001). Patients treated
with an AI as adjuvant therapy were more likely
to have an ESR1 mutation (P < .01). In 69% of the
patients with a baseline ESR1 alteration,
the mutation was cleared after 4 weeks of treatment; these patients experienced improved
median PFS compared with those without mutation clearance (24.1 months vs 7.4 months,
respectively).25,26
A total of 172 patients were randomized in
part 2 of PADA-1. After a median follow-up
of 26 months, median PFS was significantly
prolonged by switching from the AI to fulvestrant
upon ctDNA detection of emerging ESR1 mutation (11.9 months for patients who switched vs
5.7 months for those who did not; HR, 0.63;
95% CI, 0.45-0.88; P = .007).7
Several clinical trials are now evaluating this
“watch and switch” strategy in the frontline
setting in metastatic breast cancer. These include
the phase 3 SERENA-6 trial (NCT04964934),
which is testing the switch to a novel oral SERD,
camizestrant (AZD9833), from an AI following
detection of ESR1 mutations.

NOVEL TREATMENT STRATEGIES
A significant focus of ongoing clinical research is
the pursuit of more effective treatment strategies
for ESR1-mutant disease.
Numerous drugs are being developed, including novel SERMs such as lasofoxifene; orally
bioavailable SERDs (fulvestrant is administered
intramuscularly), such as elacestrant and amcenestrant (SAR439859); a SERM/SERD hybrid,
bazedoxifene (Duavee); and the first-in-class
selective ER covalent antagonist H3B-6545.5,27
These agents have been shown to retain efficacy
in the presence of ESR1 mutations and in models
of endocrine resistance in preclinical studies.5
Preliminary clinical trial data have recently
emerged for several of these drugs.
In the phase 1/2 AMEERA-1 trial
(NCT03284957), patients with ER-positive,
HER2-negative metastatic breast cancer who
had previously received endocrine therapy were
treated with amcenestrant, either as monotherapy or in combination with palbociclib. Both
amcenestrant regimens demonstrated promising
antitumor activity, regardless of patients’ ESR1
mutation status.28,29
Results from the phase 1 EMBER trial
(NCT04188548) suggested clinical benefit of monotherapy with another oral SERD, imlunestrant
(LY3484356), irrespective of ESR1 mutation status,
in patients with heavily pretreated ER-positive,
HER2-negative metastatic breast cancer.30
These drugs and others are being evaluated in ongoing phase 3 clinical trials that are
assessing the impact of ESR1 mutations on
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patient outcomes. A presentation at 2021 SABCS
described results from the phase 3 EMERALD
trial comparing elacestrant to endocrine therapy (fulvestrant or an AI) in patients with
ER-positive, HER2-negative metastatic breast
cancer previously treated with 1 or 2 lines of
endocrine therapy, including in combination with
a CDK4/6 inhibitor.
Of the 477 patients who were randomized,
228 had ESR1 mutations. In the overall population, elacestrant reduced the risk of disease
progression or death by 30% (HR, 0.697; 95% CI,

The ER Network

0.387-0.768; P = .0018). The efficacy of elacestrant was even more pronounced among patients
with ESR1 mutations, with a 45% reduction in the
risk of disease progression or death (HR, 0.546;
95% CI, 0.387-0.768; P = .0005). In an interim OS
analysis, elacestrant also showed a trend toward
improved OS among all patients and in patients
with ESR1 mutations.8
Other ongoing trials of novel endocrine therapies are exclusively enrolling patients with ESR1
mutations. Lasofoxifene, which is leading the
pack for novel SERMs in clinical development,

is currently being evaluated in the phase 2
ELAINE and ELAINE-2 trials (NCT04432454).
In the former, lasofoxifene is being compared
against fulvestrant in patients with ESR1-mutant,
ER-positive, HER2-negative metastatic breast
cancer that has progressed following treatment
with a combination of an AI and a CDK4/6 inhibitor. In ELAINE-2, lasofoxifene is combined with
abemaciclib in a similar setting.31,32 ■
For a full list of references,
see the article at
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UNRAVELING THE GENOMICS OF RESISTANCE
by JANE DE LARTIGUE, PhD
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F I G U RE . A S na ps h ot of Endo crine Ther apy Resist ance
in ER -Pos itive Br ea st C a nc er 7- 9

15%-20%
of tumors are intrinsically resistant

30%-40%
acquired resistance after initial responses

20%-40%
ESR1 mutations in patients receiving
ET in metastatic setting

Y537 and D538
Most common ESR1 mutations
ET, endocrine therapy; ER, estrogen receptor.

A series of next-generation sequencing studies revealed that ESR1 mutations were enriched in metastatic tumors, particularly among patients who
had received endocrine therapy with aromatase inhibitors. Many studies have
since confirmed these findings and established the prevalence of ESR1 mutations at 20% to 40% among patients who receive endocrine therapies in the
metastatic setting.8,9 Although rare in primary tumors, ESR1 mutations have
now been shown to be also enriched to a lesser extent following adjuvant endocrine therapies.10
A plethora of different ESR1 mutations have been identified; most are located
within a hot spot region in the ligand-binding domain and trigger constitutive
ER activation. Most common and best characterized are mutations in 2 adjacent tyrosine and aspartic acid residues (Y537 and D538).8,9
In the absence of ligand, mutant ER is more stable in the active conformation, binds more readily to coactivators, and is less susceptible to proteasomal
degradation compared with the wild-type receptor. The mutant receptor has
also been shown to activate a different set of target genes and to trigger a transcriptional network that promotes metastasis.9,11 ■
For a full list of references, see the article at

.

© IBREAKSTOCK - STOCK.ADOBE.COM

PROTEIN EXPRESSION OF THE estrogen receptor (ER) is observed in
approximately three-fourths of breast tumors, making ER-positive disease the
largest breast cancer molecular subtype.1,2 ER is a ligand-regulated transcription factor that transduces hormone signals into physiological responses and,
as such, plays an important role in mammary gland development.3-5
In the normal mammary gland, ER is expressed at low levels. In the absence
of a ligand, ER is maintained in an inactive protein complex in the nucleus.
Estrogen binding triggers the receptor’s release from this complex, whereupon
it undergoes dimerization.3-5
Thus activated, ER functions as a transcription factor either directly, by binding estrogen response elements found in the promoters of target genes, or
indirectly, by binding to other transcription factors and functioning as a coactivator. ER activity is finely tuned by its interaction with partner proteins called
coregulators. It ultimately activates or represses the transcription of a multiplicity of genes that regulate cancer hallmarks, such as cellular proliferation,
differentiation, and survival.3-5
Owing to the integral role of ER in breast cancer, efforts to treat ER-positive
breast cancers led to the highly successful development of endocrine therapies
that now form the backbone of standard of care for this breast cancer subtype.
The term “endocrine therapy” encompasses several drug classes with distinct
mechanisms of action designed either to prevent the production of estrogen or
to block its effects on the ER.6
Despite the success of endocrine therapies, the development of resistance
remains a significant challenge; 15% to 20% of tumors are intrinsically resistant,
and another 30% to 40% develop acquired resistance during or following treatment (F I G U R E 7-9).7
Efforts to elucidate the mechanisms
of resistance to endocrine therapies have revealed mutations in the
ESR1 gene, which encodes ER, as
one of the most common causes
of resistance. ESR1 mutations were
first identified in the late 1990s,8 but
their central role in resistance was
not established until almost 2
decades later. This was largely
because ESR1 mutations are
Model of anastrozole,
uncommon in primary and
an aromatase inhibitor.
endocrine therapy–naïve tumors.
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Optimizing Outcomes With ADCs
in Breast Cancer Requires
a Tactical Approach
by CHRISTINA T. LOGUIDICE

PharmD, BCOP, said. To accomplish this, Butts
ANTIBODY-DRUG CONJUGATES (ADCS)
pointed to the design of the agents, which consists
are innovative and effective therapeutic agents
of 3 main components: the antibody, which
that have transformed the treatment landscape
directs the drug to its site of action; the payload,
for patients with HER2-positive breast cancer and
which is the cytotoxin being delivered to
triple-negative breast cancer (TNBC).
the cell to try to induce cell death; and
ADCs have carved out a role in third
the linker, which connects the cytotoxin
or later lines of therapy and offer soluto the antibody backbone.
tions for patients who have been heavily
pretreated. However, the agents’ toxicities pose a challenge that may limit
T-DM1
patients’ ability to derive maximum
Ado-trastuzumab emtansine (T-DM1;
benefit. During a recent OncLive Peer
Kadcyla) was the first ADC approved
®
Exchange , a panel of breast cancer
for women with HER2-positive metaAllison Butts,
static breast cancer. It received initial
experts provided an overview of
PharmD, BCOP
approval from the FDA in 2013.1
FDA-approved ADCs, including the
trials that led to their approval. They used 2 case
Approval in this setting was based on data from
scenarios to highlight how to optimize these
the phase 3 EMILIA trial (NCT00829166). The
agents in clinical practice, including
study compared T-DM1 with lapatinib
strategies for preventing some of their
(Tykerb) plus capecitabine, which was
most common and severe toxicities.
the standard of care at the time. The
study included 991 adult patients with
HER2-positive unresectable, locally
FDA-APPROVED ADCS FOR
advanced, or metastatic breast cancer
BREAST CANCER
previously treated with trastuzumab
Three ADCs that leverage antibodies
1-3
(Herceptin) and a taxane.
targeting HER2 or Trop-2 (TAB L E 1 )
“[Treatment with T-DM1] led to a
are approved for patients with breast
Komal Jhaveri,
significant
improvement in progrescancer. “These drugs are kind of like the
MD, FACP
sion-free survival [PFS] and overall
Trojan horse of cancer care, meaning
survival [OS],” Komal Jhaveri, MD, FACP, said.
that we’re directing another drug to [patients’]
The median PFS was 9.6 months among those
cancer cells and sneaking it in,” Allison Butts,
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treated with T-DM1 (n = 495) vs 6.4 months for
those treated with lapatinib plus capecitabine
(n = 496; HR, 0.65; 95% CI, 0.55-0.77; P < .001).4
The median OS crossed the stopping boundary
for efficacy (30.9 months vs 25.1 months, respectively; HR for death from any cause, 0.68; 95% CI,
0.55-0.85; P < .001).4 A descriptive analysis of the
final OS results in 2017 showed that patients who
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Participating in the panel are, from left, Kevin Kalinsky, MD, MS; Komal Jhaveri, MD, FACP;
Allison Butts, PharmD, BCOP; and Kandra Horne, MSN, NP, WHNP-BC.

BREAST CANCER

received T-DM1 had a median OS of 29.9 months
(95% CI, 26.3-34.1) with T-DM1 and 25.9 months
(95% CI, 22.7-28.3) with lapatinib plus capecitabine (HR, 0.75; 95% CI, 0.64-0.88).5 This analysis
included crossover of 136 patients in the lapatinib
plus capecitabine arm to the T-DM1 arm.
Jhaveri noted that T-DM1 also showed benefit in patients who had progressed following 2 or
more prior HER2-directed regimens in the phase
3 TH3RESA trial (NCT01419197).6 The study
randomly assigned 602 patients 2:1 to receive
T-DM1 (n = 404) or physician’s choice of chemotherapy (n = 198). Shortly before the enrollment
period closed, the study protocol was amended to
allow crossover, and 93 patients in the physician’s
choice group (47%) had crossed over to T-DM1 by
the data cutoff for the final OS analysis. The final
OS analysis revealed a median OS of 22.7 months
(95% CI, 19.4-27.5) in the T-DM1 arm vs 15.8
months (95% CI, 13.5-18.7) in the chemotherapy
arm (HR, 0.68; 95% CI, 0.54-0.85; P = .0007).6
T-DM1 is the only ADC that thus far also has
received FDA approval for the adjuvant treatment of patients with HER2-positive early breast
cancer and residual invasive disease after neoadjuvant taxane and trastuzumab-based treatment.
It received approval for this indication in 2019
based on data from the phase 3 KATHERINE trial
(NCT01772472).7,8 Jhaveri noted that a 3-year invasive disease survival benefit of 11% was observed
with T-DM1 vs trastuzumab alone. “It improved
from 77% in the control arm to 88% in the T-DM1
arm,” she said. The HR for invasive disease or
death was 50% lower with adjuvant T-DM1 vs trastuzumab alone (95% CI, 39%-64%; P < .001).
Jhaveri said the KATHERINE data justify the
use of T-DM1 in the adjuvant setting vs continuing anti-HER2 therapy and noted that T-DM1
is currently the standard of care. However, she
noted that ongoing clinical trials are comparing T-DM1 with adjuvant fam-trastuzumab
deruxtecan-nxki (Enhertu), including DESTINYBreast03 (NCT03529110) and DESTINY-Breast05
(NCT04622319), which have the potential to
change the standard of care.

Trastuzumab Deruxtecan
In 2019, trastuzumab deruxtecan became the
second ADC approved in the metastatic setting
for patients with HER2-positive breast cancer.9
Whereas T-DM1 has a maytansinoid payload,
trastuzumab deruxtecan has a topoisomerase 1
inhibitor payload, Jhaveri said. “When we think
about the drug-to-antibody ratio—how many molecules of chemotherapy are we delivering to a
cancer cell when this conjugate attaches to the
target protein—trastuzumab deruxtecan delivers
approximately 8, compared with T-DM1, which
delivers approximately 3.5,” she explained.
The FDA’s accelerated approval of trastuzumab deruxtecan was based on data from

TA B L E 1 . FDA - A ppr oved A DC s in Br ea st C a ncer 1-3

ADC

Indication in breast cancer

Initial FDA approval

Targeting HER2
Patients with HER2-positive metastatic breast cancer who previously
received trastuzumab and a taxane, separately or in combination, and meet
either of the following:
• Received prior therapy for metastatic disease, or
T-DM1

• Developed disease recurrence ≤ 6 months after completing adjuvant
therapy

2013

• Adjuvant treatment of patients with HER2-positive early breast cancer
who have residual invasive disease after neoadjuvant taxane and
trastuzumab-based treatment
Trastuzumab deruxtecan

Patients with unresectable or metastatic HER2-positive breast cancer who
have received ≥ 2 prior anti-HER2–based regimens in the metastatic setting

2019

Unresectable locally advanced or metastatic triple-negative breast cancer
treated with ≥ 2 prior therapies in the relapsed or refractory metastatic
disease setting

2020

Targeting Trop-2
Sacituzumab govitecan
ADC, antibody-drug conjugate.

TA B L E 2. Toxicity Pr of ile of FDA - A ppr oved A DC s in Br east Cancer 1- 3

ADC

T-DM1

Trastuzumab deruxtecan

Most common AEs

Warnings and precautions

Metastatic breast cancer (≥ 25%): Fatigue,
nausea, musculoskeletal pain, hemorrhage,
thrombocytopenia, headache, increased
transaminases, constipation, and epistaxis

Box warning: Hepatotoxicity, cardiac toxicity
(reductions in left ventricular ejection fraction),
and embryo-fetal toxicity

Early breast cancer (≥ 25%): Fatigue, nausea,
increased transaminases, musculoskeletal pain,
hemorrhage, thrombocytopenia, headache,
peripheral neuropathy, and arthralgia
Metastatic breast cancer (≥ 20%): Nausea;
decreases in white blood cell count, hemoglobin
level, neutrophil count, and/or platelet count;
fatigue; vomiting; alopecia; increases in aspartate
aminotransferase and/or alanine aminotransferase
levels; constipation; decreased appetite; anemia;
diarrhea; hypokalemia; and cough

Other warnings/precautions: Pulmonary
toxicity, infusion-related reactions, hemorrhage,
thrombocytopenia, and neurotoxicity

Box warning: ILD and pneumonitis, embryo-fetal
toxicity
Other warnings/precautions: Neutropenia and
left ventricular dysfunction
Box warning: Severe/life-threatening
neutropenia, severe diarrhea

Sacituzumab govitecan

Metastatic breast cancer (≥ 25%): Neutropenia,
nausea, diarrhea, fatigue, alopecia, anemia,
vomiting, constipation, decreased appetite, rash, and
abdominal pain

Other warnings/precautions:
Hypersensitivity/infusion-related reactions,
nausea/vomiting, embryo-fetal toxicity,
and increased risk of neutropenia, febrile
neutropenia, and anemia in patients with
reduced UGT1A1 activity

ADC, antibody-drug conjugate; AE, adverse effect; ILD, interstitial lung disease.

the phase 2 single-arm DESTINY-Breast01
trial (NCT03248492),10 in which investigators
evaluated the efficacy of the ADC among 184
patients who had received a median of 6 previous treatments. Updated data from the trial
presented at the European Society of Medical
Oncology Annual Congress 2021 demonstrated
the sustained benefit of trastuzumab deruxtecan among the intention-to-treat population
at a median follow-up of 26.5 months (95% CI,
0.7-39.1).11 The confirmed objective response
rate (ORR) was 62.0% (95% CI, 54.5%-69.0%) with
a complete response rate of 7.1% and a partial
response rate of 54.9%. The median duration
of response was 18.2 months (95% CI, 15.0-not
estimable [NE]). Further, survival data for the

agent showed a median PFS of 19.4 months (95%
CI, 14.1-25.0) and a median OS of 29.1 months
(95% CI, 24.6-36.1) with estimated 12-month,
18-month, and 24-month OS rates of 85% (95% CI,
79%-90%), 75% (95% CI, 67%-80%), and 58% (95%
CI, 51%-65%), respectively.12
Data from the first phase 3, randomized trial
of trastuzumab deruxtecan have bolstered
the excitement over the agent’s future in
the armamentarium. Investigators of the
DESTINY-Breast03 trial compared trastuzumab
deruxtecan (n = 261) with T-DM1 (n = 263) in
patients previously treated with trastuzumab
and a taxane.12 The study showed a 72% reduction in risk of progression vs T-DM1 (HR, 0.28;
95% CI, 0.22-0.37; P = 7.8 x 10 -22. The median
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OPTIMIZING ADCS IN
CLINICAL PRACTICE

warnings concerning cardiotoxicity and hepatotoxicity, which apply to all patients, and
neuropathy, which has mostly been observed
With ADCs providing several options for invesin patients treated in the neoadjuvant
tigators and showing potential to
setting. Because the case patient had
shake up standards of care, the panel
hypertension and took a baby aspidiscussed case scenarios to better illusrin daily, Kandra Horne, MSN, NP,
trate how they use ADCs in clinical
WHNP-BC, said she would monitor her
practice and manage the toxicities assoleft ventricular ejection fraction before
ciated with these agents (TAB L E 2 1-3).
starting the T-DM1 and then once every
3 weeks throughout treatment. The
Case 1: T-DM1 in Adjuvant Setting
patient’s liver enzymes would also be
The first case discussed was that of a
Kandra Horne,
monitored before initiating treatment
62-year-old woman with early-stage
MSN, NP,
WHNP-BC
and again prior to each dose to ensure
HER2-positive breast cancer treated
she was not developing hepatotoxicity.
with
T-DM1
in
the
adjuvant
setting
Sacituzumab Govitecan
“Of course, I’ll ask her if she is having any
after 0.6 mm of residual disease was identiSacituzumab govitecan is a TROP2-directed ADC
residual effects or has developed any neuropfied in the surgical specimen (TAB L E 3 ). A key
that received accelerated FDA approval in 2020
athy,” Horne said. “I’ll let her know that we’ll
and regular approval in 2021 for patients with
issue the panelists addressed was whether there
continue to monitor not only her cardiac ejecpreviously treated locally advanced or metastatic
was any threshold of residual disease that would
14,15
tion fraction but also adverse effects [AEs], and
TNBC.
lead them to continue the HER2-targeted therRegular approval was based on data
that we’ll continue to monitor for them
apy rather than use T-DM1. Jhaveri said
from the phase 3 ASCENT trial (NCT02574455), in
every 3 weeks.”
she has no such threshold. “My practice
which 529 patients with and without brain metasButts said that some AEs are even
has been to offer T-DM1 for all patients
tases were randomized 1:1 to receive sacituzumab
less prevalent with T-DM1 than trastuwith residual disease. I’m not holding
govitecan (n = 267) or physician’s choice of singlezumab alone, including cardiotoxicity
that back, given the dramatic difference
agent chemotherapy (n = 262).16
and infusion reactions. However, she
in the invasive disease survival that we
Among all randomized patients, the median
noted that patients treated with this
saw [in the KATHERINE trial],” she said.
PFS was 4.8 months in the sacituzumab govitecan
agent in the adjuvant setting tend to
The other panelists agreed. “If I were
arm vs 1.7 months in the chemotherapy arm (HR,
have more difficulty tolerating it than
to see this patient in clinic, she’s going
0.43; 95% CI, 0.35-0.54; P < .0001). The median OS
Kevin Kalinsky,
those receiving it in the metastatic
to get T-DM1 in the adjuvant setting,
was 11.8 months vs 6.9 months, respectively (HR,
MD, MS
setting. “In addition to more neuropagiven her residual disease,” Kevin
0.51; 95% CI, 0.41-0.62; P < .0001).16 An objective
thy, which is likely residual from neoadjuvant
Kalinsky, MD, MS, said.
response was observed in 35% of patients treated
treatment, we found [higher incidences of] of
Regarding the toxicities associated with
with sacituzumab govitecan versus 5% treated
anorexia, failure to thrive, and fatigue. Some of
T-DM1, the panelists focused on the box
with chemotherapy.16
these things we don’t run into commonly in the
metastatic space,” she said.
To reduce such risks, Butts said it’s important
to optimize patients’ therapy before starting the
TABLE 3. C ase 1 : Pat i e n t W i th E arly - St age Br ea st C a ncer I nitia lly Tr ea ted
T-DM1 and to ensure they have a sufficient break
W i th Ad ju va n t T- D M 1 P r o gr e s s e s to M et ast atic Dis ea s e
between their neoadjuvant and adjuvant therapies
CASE 1: 62-year-old woman has a right breast mass discovered on a screening MRI
so that their residual neuropathy has a chance
Adjuvant Setting
to improve or resolve. “Those [steps] have been
Medical: Hypertension well controlled on lisinopril; takes a baby aspirin daily
the key because we’ve had to switch a number
of patients back to HP [trastuzumab plus pertuHistory
Family: No family history of cancer
zumab] maintenance because they haven’t done
Social: Active lifestyle, 2 children, menopause at age 52 years
well on the T-DM1 based on preexisting toxicities
Breast MRI
Confirms 3.0 cm mass in right breast and 2 enlarged right axillary nodes
that have been left over,” she said.
Right breast biopsy and axillary lymph node biopsy reveals ER/PR-, HER2-positive IHC 3+
Biopsy
Jhaveri estimated that she sees peripheral
invasive ductal adenocarcinoma with perineural invasion
neuropathy in approximately 20% to 25% of her
Staging scans
Negative for metastatic disease
patients with early-stage breast cancer treated
Neoadjuvant: 6 cycles of TCHP
Shows clinical response
with T-DM1 in the adjuvant setting. “It’s hard
for patients to have a lot of treatment up front,
Surgical: Right mastectomy and axillary lymph node dissection
Treatment and response
Good response but there is 0.6 cm of residual disease
whether it’s 6 cycles of TCHP [docetaxel, carboAdjuvant: T-DM1
platin, trastuzumab, pertuzumab] or AC-THP
Develops peripheral neuropathy after 9 of 14 cycles
[doxorubicin hydrochloride, cyclophosphamide,
Metastatic Setting
docetaxel, trastuzumab, pertuzumab], plus whatImaging
Liver lesions found at 6 months
ever residual neuropathy they might have from
Biopsy
Confirms metastatic HER2-positive breast cancer
the taxane-based therapy, and then 14 cycles
Trastuzumab deruxtecan once every 3 weeks on a 21-day cycle is implemented
thereafter,” she said.
Treatment
Reports nausea and fatigue at follow-up
When neuropathy occurs, Jhaveri said she
ER, estrogen receptor; IHC, immunohistochemistry; PR, progesterone receptor; TCHP, docetaxel, carboplatin, trastuzumab, pertuzumab.
may delay a dose or reduce the dose from the
PFS was not reached (95% CI, 18.5-NE) with
trastuzumab deruxtecan vs 6.8 months (95% CI,
5.6-8.2) with T-DM1 when assessed by blinded
independent central review. The 12-month PFS
rates were 75.8% (95% CI, 69.8%-34.1% (95% CI,
27.7%-40.5%). “That’s something we haven’t
really seen in breast cancer, let alone HER2positive breast cancer,” Jhaveri said. Additional
follow-up data presented at the 2021 San Antonio
Breast Cancer Symposium confirmed that this
benefit was consistent across all subgroups,
including among those with brain metastases at baseline.13
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TABLE 4. C a se 2: Pat i e n t W i th M et ast at i c TNBC Tr ea ted With S a cituzuma b G oviteca n

CASE 2: Postmenopausal 55-year-old woman who presents after discovering a lump in her left breast and experiencing
intermittent chest pain
History

Medical: No comorbidities
Social: Active lifestyle, 2 children, drinks occasional glass of wine

Breast MRI

Multifocal lesion (3.2 cm) in the left breast and left axillary node involvement

Breast biopsy

Poorly differentiated mammary carcinoma; ER/PR-, HER2-negative, BRCA1/2 negative

PET scan

Hypermetabolic areas within the liver compatible with hepatic metastases

Liver biopsy

Metastatic carcinoma of mammary origin
Initial: Weekly paclitaxel

Treatment

Second line after progression: Carboplatin/gemcitabine
Third line after progression: Sacituzumab govitecan

ER, estrogen receptor; PR, progesterone receptor; TNBC, triple-negative breast cancer.

approved dose of 3.6 mg/kg to 3.0 mg/kg. When
such strategies are not sufficient, she said
she may try more unconventional strategies,
such as gabapentin, duloxetine, or acupuncture, noting these interventions do not have
the strongest evidence base but may be helpful
for some patients.

Case 1 (continued): Trastuzumab Deruxtecan
in Metastatic Setting
After 6 months of treatment, the case patient’s
disease progressed to metastatic and she was
started on trastuzumab deruxtecan (Table 3).
For patients treated with trastuzumab deruxtecan, the panelists noted that nausea, fatigue,
and alopecia are key AEs they discuss with
their patients. “For the most part, we need to
know ahead of time that these symptoms can
occur, make sure that there’s an antiemetic regimen available, talk to patients, and know how to
manage adverse effects,” Horne said.
Nausea and fatigue are among the most
common AEs she has observed with trastuzumab deruxtecan, Horne said. Jhaveri said
she has only rarely observed alopecia, noting it
occurs less frequently in clinical practice than
reported in the DESTINY-Breast01 trial.11 To
reduce the risk of nausea, she said the protocol
at her institution is to administer palonosetron
with dexamethasone at the time of infusion and
then provide ondansetron as needed. Regarding
alopecia, she stressed the importance of making
patients aware of it, particularly because it can
be a devastating AE to patients and it can be a
delayed effect of treatment. In addition, there
is no way to determine who will experience it.
“Overpreparing a patient for alopecia goes a long
way compared with not mentioning it or forgetting to mention it,” she said.
The panelists also discussed the more severe
AEs associated with trastuzumab deruxtecan,
including interstitial lung disease (ILD) and
pneumonitis, which are potentially life-threatening complications. Jhaveri said she makes

sure to educate her patients about these risks. “I
want them to report any dry cough that’s lingering more than usual, any extreme fatigue…and
any worsening shortness of breath that’s limiting their activities of daily living,” she said.
Additionally, she said she keeps a close eye on the
radiological findings, looking for signs such as
ground-glass opacities, which may be suggestive
of pneumonitis.
Jhaveri explained that several factors have
been associated with an increased risk of ILD,
including a decline in renal function or glomerular filtration rate, use of higher doses of
trastuzumab deruxtecan, and multiple prior
lines of therapy. Although lung cancer has been
shown to increase the risk of pulmonary toxicities, she said that lung metastases at baseline
do not appear to be a risk factor in patients with
breast cancer.
To ensure that she can better identify patients
at risk for developing pulmonary problems and
facilitate identification of pulmonary AEs during
treatment, Jhaveri said she performs pulmonary
function testing (PFT) before starting trastuzumab deruxtecan treatment. “If a patient did end
up having ILD or pneumonitis, and we [only] do a
PFT at that particular time, we don’t have a baseline to compare,” she said.
Butts, Horne, and Kalinsky said they do not
conduct PFT testing at their institutions, but they
reiterated the importance of alerting patients
to this AE. “We’ve learned with experience to
be careful and to express to patients the importance of looking for shortness of breath and to let
us know if they’re having a cough or anything
like that, because if patients are having grade
2 or higher events, we should be stopping the
agent,” Kalinsky said.

Case 2: Sacituzumab Govitecan
for Metastatic Breast Cancer
The second case discussed was of a postmenopausal woman who received a diagnosis of
metastatic triple-negative breast cancer after she

discovered a lump in her left breast (TABL E 4 ).
After progressing on second-line treatment, she
received sacituzumab govitecan.
The first question the panelists examined is
when to initiate treatment with sacituzumab
govitecan. The FDA-approved indication is after
at least 2 prior therapies in the relapsed or refractory metastatic disease setting (Table 1). Jhaveri
said it was appropriate to treat the patient with
this agent in the third line based on its approved
indication but she said she would have been
comfortable using it in the second line as well.
“Based on the results that we’ve seen in the
phase 3 ASCENT trial, it’s a very active drug in
TNBC,” she said. Jhaveri added that some activity with this agent also has been observed in
hormone receptor–positive disease but that investigators are awaiting confirmatory data from
randomized trials.
The panelists then focused on tolerability.
Horne said that patients tolerate the treatment
well, but that patients similar to the case patient
are heavily pretreated and therefore have certain
vulnerabilities. She suggested that the risk of
some toxicities might be reduced as the treatment moves into earlier lines. The key AEs she
has observed in heavily pretreated patients
include fatigue, occasional nausea, and neutropenia. To protect patients’ neutrophil counts,
she said the treatment cycle may be switched
from days 1 and 8 to days 1 and 15, and agents
such as pegfilgrastim may be added to further
support counts.
Regarding the gastrointestinal effects, Butts
said she mostly sees diarrhea because prophylactic use of oral antiemetics is a widespread
practice with this regimen. “We’ve not really
seen consistent diarrhea. It’ll flare up in one
cycle and not be too much of an issue in the next.
Fortunately, we’ve been able to manage that with
oral medications,” she said.
Another key AE the panelists noted is alopecia. Unlike trastuzumab deruxtecan, where it
is unclear who will experience this AE, they
noted it is almost universal with sacituzumab
govitecan. Butts said she has only treated 1
patient with this agent who did not lose their
hair, making it another important AE to warn
patients about.
In their concluding remarks, the panelists
expressed considerable excitement about the
future of ADCs expanding the treatment paradigm for patients with breast cancer. “This is an
ever-evolving field and I think where we are now
is going to be different than where we are going
to be in 3 to 5 years. This is very much a moving
target, and that’s exciting for us and for our
patients,” Kalinsky said. ■
For a full list of references,
see the article at
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IS MYELOFIBROSIS TREATMENT
ILL-FITTED TO PATIENT NEEDS?
Not all treatments are sufficient for all patients — which leaves
them with less than optimal outcomes.1 New approaches must be pursued
to manage a fuller range of signs and symptoms in myelofibrosis.

TO LEARN MORE, VISIT MYELOFIBROSISINSIGHTS.COM

Reference: 1. Schieber M, Crispino JD, Stein B. Myeloﬁbrosis in 2019: moving beyond JAK2 inhibition. Blood Cancer J. 2019;9(9):74. doi:10.1038/s41408-019-0236-2
© 2021 Sierra Oncology, Inc. All Rights Reserved. December 2021 MRL 21-065

