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As we turn the page and enter a new year, we often reflect on the
past 12 months while also looking forward to what’s on the horizon.
Equality in health care, for example, was brought to the fore in recent
months due to effects of the COVID-19 pandemic aggravating existing disparities in the health care sector. In this issue of ONCOLOGY®,
Thejaswi K. Poonacha, MD, MBA, and colleagues, spotlighted female
representation on professional panels for clinical practice guidelines
in oncology to determine how discrepancies may correlate with poorer
outcomes in patients.
A review of major guidelines from organizations such as the European Society for Medical Oncology (ESMO) and the National Comprehensive Cancer Network (NCCN) revealed that although female
representation has increased during the past 10 years, overall participation remains below 30%. Other trends included greater progress
toward female inclusion on panels in the United States vs Europe and
increased female representation on professional panels for NCCN
guidelines for hematologic malignancies and ESMO guidelines for
breast and ovarian cancers.
After an overall assessment of NCCN guideline panels, the investigators concluded that gender parity had been achieved, with 55.5%
of panelists across 60 clinical practice guidelines being female. However, they added that women in positions of leadership overall are still
lacking, which may, at least in part, account for underrepresentation
on certain panels for clinical practice guidelines outside of women’s
cancers and hematologic malignancies.
In conclusion, the authors noted that the greatest impact of gender equality on important oncology panels such as those for clinical practice guidelines is the resulting potential for better outcomes
in medicine.
The editors of the journal applaud the authors and hope this
research and others like it will help raise awareness about gaps in
equality among practicing clinicians in the oncology space. Keep up
with our latest issues of the journal ONCOLOGY® for more on this and
other breaking topics.
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LETTER TO THE READERS

Looking Ahead: What’s Next for
Hematology/Oncology in 2022?
Julie M. Vose, MD, MBA
Chief, Division of Hematology and Oncology
University of Nebraska Medical Center

W

e are coming up on almost 2 years of treating our immunocompromised patients in
hematology/oncology while trying to keep
them safe from COVID-19 infections. At the same
time, new treatments need to be studied in clinical
trials to bring novel agents to our patients. However,
because of the pandemic, many centers are experiencing staffing shortages in their clinical trial offices,
leading to longer times for opening trials and, in some
cases, halting new enrollments. Unfortunately, cancer
does not take a COVID-19 break, and new cancer
treatments are a necessity for many of our patients.
We need to learn to streamline the process to avoid
inefficiencies and unnecessary red tape to get valuable
clinical trials open and available to our patients.
Fortunately, new weapons are becoming available to provide some protection for our immunocompromised patients. Tixagevimab in combination
with cilgavimab (Evusheld) is a new SARS-CoV-2
spike protein–directed attachment inhibitor that has
gained emergency use authorization for individuals
who are moderately to severely immunocompromised because of immunosuppressive medications
or treatments and may not mount an adequate
immune response to COVID-19 vaccination. Our
patients who might be eligible and benefit from this
treatment include patients receiving active treatments for solid tumors or hematologic malignancies,
patients who received hematopoietic stem cell transplant (<2 years pos transplant or on immunosuppressive drugs), those after treatment with chimeric antigen receptor T-cell transplant, and those on high-dose
steroids or other immunosuppressive agents. Clinical trials of this monoclonal antibody combination
showed a reduction in symptomatic SARS-CoV-2 illness as well as severe illness or death in the treatment
arm. Doses may be repeated every 6 months. There

CANCE R N ETWOR K.COM
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will likely be more eligible patients than available
drugs—at least to start with—so patients will need to
be prioritized based on risk. We hope this and other
similar treatments will be a game changer for our
vulnerable patients. With new variants, prevention
and treatments will need to be modified.
The availability of telemedicine for our patients has
also been an excellent support system during the pandemic. Now that the health emergency has officially
stopped, these emergency measures that allowed telehealth video visits across state lines has now expired.
This is still a very valuable tool for selected patient
populations that live long distances from the cancer
center. There appears to be some movement at the
national level to continue to support telehealth video
visits across state lines. Hopefully this will pass the
hurdles and be available to our patients to prevent
long and unnecessary travels.
Professional meetings remain a bit of a dilemma
under the current environment. Although virtual
meetings have, to some degree, revolutionized the
world we live in during the pandemic, they often
can’t totally replace in-person interactions. When
the threat of COVID-19 became a bit less severe at
times, some conference organizers have attempted a
hybrid conference with some in-person attendees and
presenters and some attending virtually. This takes
a high degree of logistical and technical skill to pull
off a hybrid meeting. Those personal interactions and
behind-the-scenes meetings are so important to professional development at all levels and, unfortunately,
cannot be totally replaced with a virtual platform. But
we must remain safe for ourselves, our families, and
our patients who rely on us every day for important
treatments and advice. Let’s hope 2022 is a year we
can look back on and say we finally made it over the
top of the peak, and never look back. 
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analysis results are included in the
ERLEADA® Prescribing Information:
Median OS: NE vs NE; HR=0.67;
95% CI: 0.51, 0.89; P=0.0053.1
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INDICATIONS
ERLEADA® (apalutamide) is an androgen receptor inhibitor
indicated for the treatment of patients with:
• Metastatic castration-sensitive prostate cancer (mCSPC)
• Non-metastatic castration-resistant prostate cancer
(nmCRPC)

Monitor for signs and symptoms of ischemic heart disease and
cerebrovascular disorders. Optimize management of cardiovascular
risk factors, such as hypertension, diabetes, or dyslipidemia.
Consider discontinuation of ERLEADA® for Grade 3 and 4 events.
Fractures — In a randomized study (SPARTAN) of patients
with nmCRPC, fractures occurred in 12% of patients treated
with ERLEADA® and in 7% of patients treated with placebo. In
IMPORTANT SAFETY INFORMATION
a randomized study (TITAN) of patients with mCSPC, fractures
WARNINGS AND PRECAUTIONS
occurred in 9% of patients treated with ERLEADA® and in 6%
of patients treated with placebo. Evaluate patients for fracture
Cerebrovascular and Ischemic Cardiovascular
risk. Monitor and manage patients at risk for fractures according
Events — In a randomized study (SPARTAN) of patients with
to established treatment guidelines and consider use of bonenmCRPC, ischemic cardiovascular events occurred in 3.7% of
targeted agents.
patients treated with ERLEADA® and 2% of patients treated with
placebo. In a randomized study (TITAN) in patients with mCSPC,
Falls — In a randomized study (SPARTAN), falls occurred in
ischemic cardiovascular events occurred in 4.4% of patients treated 16% of patients treated with ERLEADA® compared with 9% of
®
with ERLEADA and 1.5% of patients treated with placebo. Across patients treated with placebo. Falls were not associated with loss
the SPARTAN and TITAN studies, 4 patients (0.3%) treated with
of consciousness or seizure. Falls occurred in patients receiving
ERLEADA® and 2 patients (0.2%) treated with placebo died from
ERLEADA® with increased frequency in the elderly. Evaluate
an ischemic cardiovascular event. Patients with history of unstable patients for fall risk.
angina, myocardial infarction, congestive heart failure, stroke, or
Seizure — In two randomized studies (SPARTAN and TITAN),
transient ischemic attack within 6 months of randomization were
5 patients (0.4%) treated with ERLEADA® and 1 patient treated
excluded from the SPARTAN and TITAN studies.
with placebo (0.1%) experienced a seizure. Permanently
In the SPARTAN study, cerebrovascular events occurred in 2.5%
discontinue ERLEADA® in patients who develop a seizure during
of patients treated with ERLEADA® and 1% of patients treated
treatment. It is unknown whether anti-epileptic medications will
with placebo. In the TITAN study, cerebrovascular events occurred prevent seizures with ERLEADA®. Advise patients of the risk of
®
in 1.9% of patients treated with ERLEADA and 2.1% of patients
developing a seizure while receiving ERLEADA® and of engaging
treated with placebo. Across the SPARTAN and TITAN studies, 3
in any activity where sudden loss of consciousness could cause
patients (0.2%) treated with ERLEADA® , and 2 patients (0.2%)
harm to themselves or others.
treated with placebo died from a cerebrovascular event.
Embryo-Fetal Toxicity — The safety and eﬃcacy of
Cerebrovascular and ischemic cardiovascular events, including
ERLEADA® have not been established in females. Based on
events leading to death, occurred in patients receiving ERLEADA®.

ﬁndings from animals and its mechanism of action, ERLEADA®
can cause fetal harm and loss of pregnancy when administered
to a pregnant female. Advise males with female partners of
reproductive potential to use eﬀective contraception during
treatment and for 3 months after the last dose of ERLEADA®
[see Use in Speciﬁc Populations (8.1, 8.3)].
ADVERSE REACTIONS
The most common adverse reactions (≥10%) that occurred more
frequently in the ERLEADA®-treated patients (≥2% over placebo)
from the randomized placebo-controlled clinical trials (TITAN
and SPARTAN) were fatigue, arthralgia, rash, decreased appetite,
fall, weight decreased, hypertension, hot ﬂush, diarrhea, and
fracture.
Laboratory Abnormalities — All Grades (Grade 3-4)
• Hematology — In the TITAN study: white blood cell
decreased ERLEADA® 27% (0.4%), placebo 19% (0.6%). In the
SPARTAN study: anemia ERLEADA® 70% (0.4%), placebo 64%
(0.5%); leukopenia ERLEADA® 47% (0.3%), placebo 29% (0%);
lymphopenia ERLEADA® 41% (1.8%), placebo 21% (1.6%)
• Chemistry — In the TITAN study: hypertriglyceridemia
ERLEADA® 17% (2.5%), placebo 12% (2.3%). In the SPARTAN
study: hypercholesterolemia ERLEADA® 76% (0.1%),
placebo 46% (0%); hyperglycemia ERLEADA® 70% (2%),
placebo 59% (1.0%); hypertriglyceridemia ERLEADA® 67%
(1.6%), placebo 49% (0.8%); hyperkalemia ERLEADA® 32%
(1.9%), placebo 22% (0.5%)
Rash — In 2 randomized studies (SPARTAN and TITAN), rash
was most commonly described as macular or maculopapular.
Adverse reactions of rash were 26% with ERLEADA® vs 8%
with placebo.

© Janssen Biotech, Inc. 2021 11/21 cp-145357v7
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TO PUSH BACK ON PROGRESSION

UPDATED RESULTS: OVERALL SURVIVAL FOR TITAN FINAL ANALYSIS
TITAN study*:

FIRST AND ONLY
therapy to achieve a

��� reduc�on in

the risk of death in FDAapproved labeling for mCSPC
(ERLEADA® + ADT vs placebo + ADT;
median OS: NR vs 52.0 months; HR=0.65;
95% CI: 0.53, 0.79)†1,2

SPARTAN study‡:

FIRST AND ONLY
AR inhibitor to
improve median

MFS by � YEARS
in nmCRPC
(ERLEADA® + ADT vs placebo + ADT 40.5
months vs 16.2 months; HR=0.28;
95% CI: 0.23, 0.35; P<0.0001)1

Grade 3 rashes (deﬁned as covering >30% body surface area
[BSA]) were reported with ERLEADA® treatment (6%) vs placebo
(0.5%).
The onset of rash occurred at a median of 83 days. Rash
resolved in 78% of patients within a median of 78 days
from onset of rash. Rash was commonly managed with oral
antihistamines, topical corticosteroids, and 19% of patients
received systemic corticosteroids. Dose reduction or dose
interruption occurred in 14% and 28% of patients, respectively.
Of the patients who had dose interruption, 59% experienced
recurrence of rash upon reintroduction of ERLEADA®.
Hypothyroidism — In 2 randomized studies (SPARTAN and
TITAN), hypothyroidism was reported for 8% of patients treated
with ERLEADA® and 1.5% of patients treated with placebo based
on assessments of thyroid-stimulating hormone (TSH) every 4
months. Elevated TSH occurred in 25% of patients treated with
ERLEADA® and 7% of patients treated with placebo. The median
onset was at the ﬁrst scheduled assessment. There were no
Grade 3 or 4 adverse reactions. Thyroid replacement therapy,
when clinically indicated, should be initiated or dose-adjusted.
DRUG INTERACTIONS
Eﬀect of Other Drugs on ERLEADA® —
Co-administration of a strong CYP2C8 or CYP3A4 inhibitor is
predicted to increase the steady-state exposure of the active
moieties. No initial dose adjustment is necessary; however,
reduce the ERLEADA® dose based on tolerability [see Dosage
and Administration (2.2)].

SPARTAN study‡:

FIRST AND ONLY
therapy to improve
median OS by

�� MONTHS
in nmCRPC

(ERLEADA® + ADT vs placebo + ADT 73.9
months [6.2 years] vs 59.9 months [5 years]
HR=0.78; 95% CI: 0.64, 0.96; P=0.0161)§1

Eﬀect of ERLEADA® on Other Drugs
CYP3A4, CYP2C9, CYP2C19, and UGT Substrates—
ERLEADA® is a strong inducer of CYP3A4 and CYP2C19, and
a weak inducer of CYP2C9 in humans. Concomitant use of
ERLEADA® with medications that are primarily metabolized
by CYP3A4, CYP2C19, or CYP2C9 can result in lower exposure
to these medications. Substitution for these medications is
recommended when possible or evaluate for loss of activity
if medication is continued. Concomitant administration of
ERLEADA® with medications that are substrates of
UDP-glucuronosyl transferase (UGT) can result in decreased
exposure. Use caution if substrates of UGT must be
co-administered with ERLEADA® and evaluate for loss of activity.
P-gp, BCRP, or OATP1B1 Substrates — Apalutamide is a weak
inducer of P-glycoprotein (P-gp), breast cancer resistance
protein (BCRP), and organic anion transporting polypeptide
1B1 (OATP1B1) clinically. Concomitant use of ERLEADA® with
medications that are substrates of P-gp, vBCRP, or OATP1B1
can result in lower exposure of these medications. Use caution if
substrates of P-gp, BCRP, or OATP1B1 must be co-administered
with ERLEADA® and evaluate for loss of activity if medication is
continued.
ADT = androgen deprivation therapy; AR = androgen receptor; CI = conﬁdence
interval; CT = computed tomography; GnRH = gonadotropin-releasing hormone;
HR = hazard ratio; mCSPC = metastatic castration-sensitive prostate cancer;
MFS = metastasis-free survival; NE = non-estimable; nmCRPC = non-metastatic
castration-resistant prostate cancer; NR = not reached; OS = overall survival;
PSA = prostate-speciﬁc antigen; rPFS = radiographic progression-free survival;
SPARTAN = Selective Prostate Androgen Receptor Targeting with ARN-509;

TITAN = Targeted Investigational Treatment Analysis of Novel Antiandrogen.
*
Study Design: TITAN was a phase 3, multicenter, randomized, double-blind,
placebo-controlled trial of patients with mCSPC (N=1052). Patients had newly
diagnosed mCSPC or relapsed metastatic disease after an initial diagnosis of
localized disease. Patients with visceral (ie, liver or lung) metastases as the only
sites of metastases were excluded. Patients were randomized 1:1 to receive
ERLEADA® 240 mg orally once daily or placebo orally once daily. All patients
in the TITAN trial received a concomitant GnRH analog or had a prior bilateral
orchiectomy. The dual primary endpoints were overall survival and rPFS. 1,4
†
All patients who enrolled in the TITAN study started ADT for mCSPC ≤6 months
prior to randomization.4
‡
Study Design: SPARTAN was a phase 3, multicenter, randomized, double-blind,
placebo-controlled trial of patients with nmCRPC (N=1207). Patients had a PSA
doubling time ≤10 months and serum testosterone levels <50 ng/dL. All patients
enrolled were conﬁrmed to be non-metastatic by blinded central imaging review.
Patients with a history of seizure, predisposing factors for seizure, or receiving
drugs known to decrease the seizure threshold or to induce seizure were
excluded. Patients were randomized 2:1 to receive ERLEADA® 240 mg orally once
daily or placebo orally once daily. All patients in the SPARTAN trial received a
concomitant GnRH analog or had a bilateral orchiectomy. The primary endpoint
was metastasis-free survival (MFS), deﬁned as the time from randomization to the
time of ﬁrst evidence of blinded independent central review-conﬁrmed distant
metastasis, deﬁned as new bone or soft tissue lesions or enlarged lymph nodes
above the iliac bifurcation, or death due to any cause, whichever occurred ﬁrst.
Secondary endpoints were time to metastasis, progression-free survival, time
to symptomatic progression, overall survival, and time to initiation of cytotoxic
chemotherapy.1,3
§
In the SPARTAN study, conventional imaging (technetium-99m bone scans and
CT scans) was used to conﬁrm that patients were non-metastatic at screening for
inclusion. Patients with pelvic lymph nodes <2 cm in short axis (N1) located below
the iliac bifurcation at screening were allowed in the study. All patients in SPARTAN
had a PSA doubling time ≤10 months at study entry.1,3
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Please see Brief Summary of full Prescribing Information for ERLEADA® on subsequent pages.
References: 1. ERLEADA® [Prescribing Information]. Horsham, PA: Janssen Biotech, Inc. 2. Chi KN, Chowdhury S, Bjartell A, et al. Apalutamide in patients with
metastatic, castration-sensitive prostate cancer: ﬁnal survival analysis of the randomized, double-blind, phase III TITAN study [published online April 29, 2021]. J Clin Oncol.
doi.org/10.1200/JCO.20.03488 3. Smith MR, Saad F, Chowdhury S, et al; for the SPARTAN Investigators. Apalutamide treatment and metastasis-free survival in prostate
cancer. N Engl J Med. 2018;378(15):1408-1418. 4. Chi KN, Agarwal N, Bjartell A, et al; for the TITAN Investigators. Apalutamide for metastatic, castration-sensitive prostate
cancer. N Engl J Med. 2019;381(1):13-24.
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Brief Summary of Prescribing Information for ERLEADA® (apalutamide)
ERLEADA® (apalutamide) tablets, for oral use
See package insert for Full Prescribing Information
INDICATIONS AND USAGE
ERLEADA is indicated for the treatment of patients with
• Metastatic castration-sensitive prostate cancer (mCSPC)
• Non-metastatic castration-resistant prostate cancer (nmCRPC)
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Cerebrovascular and Ischemic Cardiovascular Events
Cerebrovascular and ischemic cardiovascular events, including events leading
to death, occurred in patients receiving ERLEADA. Monitor for signs and
symptoms of ischemic heart disease and cerebrovascular disorders. Optimize
management of cardiovascular risk factors, such as hypertension, diabetes, or
dyslipidemia. Consider discontinuation of ERLEADA for Grade 3 and 4 events.
In a randomized study (SPARTAN) of patients with nmCRPC, ischemic
cardiovascular events occurred in 3.7% of patients treated with ERLEADA
and 2% of patients treated with placebo. In a randomized study (TITAN) in
patients with mCSPC, ischemic cardiovascular events occurred in 4.4% of
patients treated with ERLEADA and 1.5% of patients treated with placebo.
Across the SPARTAN and TITAN studies, 4 patients (0.3%) treated with
ERLEADA, and 2 patients (0.2%) treated with placebo died from an ischemic
cardiovascular event.
In the SPARTAN study, cerebrovascular events occurred in 2.5% of patients
treated with ERLEADA and 1% of patients treated with placebo [see
Adverse Reactions]. In the TITAN study, cerebrovascular events occurred
in 1.9% of patients treated with ERLEADA and 2.1% of patients treated with
placebo. Across the SPARTAN and TITAN studies, 3 patients (0.2%) treated
with ERLEADA, and 2 patients (0.2%) treated with placebo died from a
cerebrovascular event.
Patients with history of unstable angina, myocardial infarction, congestive
heart failure, stroke, or transient ischemic attack within six months of
randomization were excluded from the SPARTAN and TITAN studies.
Fractures
Fractures occurred in patients receiving ERLEADA. Evaluate patients for
fracture risk. Monitor and manage patients at risk for fractures according to
established treatment guidelines and consider use of bone-targeted agents.
In a randomized study (SPARTAN) of patients with non-metastatic castrationresistant prostate cancer, fractures occurred in 12% of patients treated with
ERLEADA and in 7% of patients treated with placebo. Grade 3-4 fractures
occurred in 2.7% of patients treated with ERLEADA and in 0.8% of patients
treated with placebo. The median time to onset of fracture was 314 days
(range: 20 to 953 days) for patients treated with ERLEADA. Routine bone
density assessment and treatment of osteoporosis with bone-targeted agents
were not performed in the SPARTAN study.
In a randomized study (TITAN) of patients with metastatic castrationsensitive prostate cancer, fractures occurred in 9% of patients treated with
ERLEADA and in 6% of patients treated with placebo. Grade 3-4 fractures
were similar in both arms at 1.5%. The median time to onset of fracture was
56 days (range: 2 to 111 days) for patients treated with ERLEADA. Routine
bone density assessment and treatment of osteoporosis with bone-targeted
agents were not performed in the TITAN study.
Falls
Falls occurred in patients receiving ERLEADA with increased frequency in
the elderly [see Use in Specific Populations]. Evaluate patients for fall risk.
In a randomized study (SPARTAN), falls occurred in 16% of patients treated
with ERLEADA compared to 9% of patients treated with placebo. Falls were
not associated with loss of consciousness or seizure.
Seizure
Seizure occurred in patients receiving ERLEADA. Permanently discontinue
ERLEADA in patients who develop a seizure during treatment. It is unknown
whether anti-epileptic medications will prevent seizures with ERLEADA.
Advise patients of the risk of developing a seizure while receiving ERLEADA
and of engaging in any activity where sudden loss of consciousness could
cause harm to themselves or others.
In two randomized studies (SPARTAN and TITAN), five patients (0.4%) treated
with ERLEADA and one patient treated with placebo (0.1%) experienced a
seizure. Seizure occurred from 159 to 650 days after initiation of ERLEADA.
Patients with a history of seizure, predisposing factors for seizure, or receiving
drugs known to decrease the seizure threshold or to induce seizure were
excluded. There is no clinical experience in re-administering ERLEADA to
patients who experienced a seizure.
Embryo-Fetal Toxicity
The safety and efficacy of ERLEADA have not been established in females.
Based on findings from animals and its mechanism of action, ERLEADA can
cause fetal harm and loss of pregnancy when administered to a pregnant
female. In an animal reproduction study, oral administration of apalutamide to
pregnant rats during and after organogenesis resulted in fetal abnormalities
and embryo-fetal lethality at maternal exposures ≥ 2 times the human clinical
exposure (AUC) at the recommended dose. Advise males with female partners
of reproductive potential to use effective contraception during treatment and
for 3 months after the last dose of ERLEADA [see Use in Specific Populations
and Clinical Pharmacology (12.1) in Full Prescribing Information].
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ERLEADA® (apalutamide) tablets
ADVERSE REACTIONS
The following are discussed in more detail in other sections of the labeling:
• Cerebrovascular and Ischemic Cardiovascular Events [see Warnings
and Precautions].
• Fractures [see Warnings and Precautions].
• Falls [see Warnings and Precautions].
• Seizure [see Warnings and Precautions].
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be
directly compared to rates in the clinical trials of another drug and may not
reflect the rates observed in practice.
The most common adverse reactions (≥ 10%) that occurred more frequently
in the ERLEADA-treated patients (≥ 2% over placebo) from the randomized
placebo-controlled clinical trials (TITAN and SPARTAN) were fatigue, arthralgia,
rash, decreased appetite, fall, weight decreased, hypertension, hot flush,
diarrhea, and fracture.
Metastatic Castration-sensitive Prostate Cancer (mCSPC)
TITAN, a randomized (1:1), double-blind, placebo-controlled, multi-center
clinical study, enrolled patients who had mCSPC. In this study, patients received
either ERLEADA at a dose of 240 mg daily or placebo. All patients in the TITAN
study received a concomitant gonadotropin-releasing hormone (GnRH) analog
or had prior bilateral orchiectomy. The median duration of exposure was
20 months (range: 0 to 34 months) in patients who received ERLEADA and
18 months (range: 0.1 to 34 months) in patients who received placebo.
Ten patients (1.9%) who were treated with ERLEADA died from adverse
reactions. The reasons for death were ischemic cardiovascular events (n=3),
acute kidney injury (n=2), cardio-respiratory arrest (n=1), sudden cardiac
death (n=1), respiratory failure (n=1), cerebrovascular accident (n=1), and
large intestinal ulcer perforation (n=1). ERLEADA was discontinued due
to adverse reactions in 8% of patients, most commonly from rash (2.3%).
Adverse reactions leading to dose interruption or reduction of ERLEADA
occurred in 23% of patients; the most frequent (>1%) were rash, fatigue,
and hypertension. Serious adverse reactions occurred in 20% of ERLEADAtreated patients and 20% in patients receiving placebo.
Table 1 shows adverse reactions occurring in ≥10% on the ERLEADA arm in
TITAN that occurred with a ≥2% absolute increase in frequency compared
to placebo. Table 2 shows laboratory abnormalities that occurred in ≥15% of
patients, and more frequently (>5%) in the ERLEADA arm compared to placebo.
Table 1: Adverse Reactions in TITAN (mCSPC)
ERLEADA
Placebo
N=524
N=527
All Grades Grade 3-4 All Grades Grade 3-4
%
%
%
%

System/Organ Class
Adverse reaction
Musculoskeletal and connective
tissue disorders
Arthralgiaa
Skin and subcutaneous
tissue disorders
Rashb
Pruritus
Vascular disorders
Hot flush
Hypertension
a
b

17

0.4

15

0.9

28
11

6
0.2

9
4.6

0.6
0.2

23
18

0
8

16
16

0
9

Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the
highest severity for these events is Grade 3
Includes rash, rash maculo-papular, rash generalized, urticaria, rash
pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular,
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption,
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion,
dermatitis, and rash vesicular

Additional adverse reactions of interest occurring in 2%, but less than 10% of
patients treated with ERLEADA included diarrhea (9% versus 6% on placebo),
muscle spasm (3.1% versus 1.9% on placebo), dysgeusia (3.2% versus 0.6%
on placebo), and hypothyroidism (3.6% versus 0.6% on placebo).
Table 2: Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated
Patients and at a Higher Incidence than Placebo (Between Arm
Difference > 5% All Grades) in TITAN (mCSPC)
ERLEADA
N=524
Laboratory Abnormality

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

27

0.4

19

0.6

17

2.5

12

2.3

Hematology
White blood cell decreased
Chemistry
Hypertriglyceridemiaa
a

Placebo
N=527

Does not reflect fasting values
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Non-metastatic Castration-resistant Prostate Cancer (nmCRPC)
SPARTAN, a randomized (2:1), double-blind, placebo-controlled, multi-center
clinical study, enrolled patients who had nmCRPC. In this study, patients
received either ERLEADA at a dose of 240 mg daily or a placebo. All patients in
the SPARTAN study received a concomitant gonadotropin-releasing hormone
(GnRH) analog or had a bilateral orchiectomy. The median duration of exposure
was 33 months (range: 0.1 to 75 months) in patients who received ERLEADA and
11 months (range: 0.1 to 37 months) in patients who received placebo.
Twenty-four patients (3%) who were treated with ERLEADA died from
adverse reactions. The reasons for death with ≥ 2 patients included infection
(n=7), myocardial infarction (n=3), cerebrovascular event (n=2), and unknown
reason (n=3). ERLEADA was discontinued due to adverse reactions in 11% of
patients, most commonly from rash (3.2%). Adverse reactions leading to dose
interruption or reduction of ERLEADA occurred in 33% of patients; the most
common (>1%) were rash, diarrhea, fatigue, nausea, vomiting, hypertension,
and hematuria. Serious adverse reactions occurred in 25% of ERLEADAtreated patients and 23% in patients receiving placebo. The most frequent
serious adverse reactions (>2%) were fracture (3.4%) in the ERLEADA arm
and urinary retention (3.8%) in the placebo arm.
Table 3 shows adverse reactions occurring in ≥10% on the ERLEADA arm in
SPARTAN that occurred with a ≥2% absolute increase in frequency compared
to placebo. Table 4 shows laboratory abnormalities that occurred in ≥15% of
patients, and more frequently (>5%) in the ERLEADA arm compared to placebo.
Table 3: Adverse Reactions in SPARTAN (nmCRPC)

Table 4: Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated
Patients and at a Higher Incidence than Placebo (Between Arm
Difference > 5% All Grades) in SPARTAN (nmCRPC)

System/Organ Class
Adverse reaction
General disorders and
administration site conditions
Fatiguea,b
Musculoskeletal and connective
tissue disorders
Arthralgiab
Skin and subcutaneous
tissue disorders
Rashc
Metabolism and nutrition disorders
Decreased appetited
Peripheral edemae
Injury, poisoning and procedural
complications
Fallb
Fracturef
Investigations
Weight decreasedb
Vascular disorders
Hypertension
Hot flush
Gastrointestinal disorders
Diarrhea
Nausea

ERLEADA
N=803
All Grades Grade 3-4
%
%

Placebo
N=398
All Grades Grade 3-4
%
%

39

1.4

28

0.3

16

0

8

0

25

5.2

6

0.3

12
11

0.1
0

9
9

0
0

16
12

1.7
2.7

9
7

0.8
0.8

16

1.1

6

0.3

25
14

14
0

20
9

12
0

20
18

1.1
0

15
16

0.5
0

Includes fatigue and asthenia
Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the
highest severity for these events is Grade 3
c Includes rash, rash maculo-papular, rash generalized, urticaria, rash
pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular,
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption,
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion,
dermatitis, and rash vesicular
d Includes appetite disorder, decreased appetite, early satiety, and hypophagia
e Includes peripheral edema, generalized edema, edema, edema genital,
penile edema, peripheral swelling, scrotal edema, lymphedema, swelling, and
localized edema
f Includes rib fracture, lumbar vertebral fracture, spinal compression
fracture, spinal fracture, foot fracture, hip fracture, humerus fracture,
thoracic vertebral fracture, upper limb fracture, fractured sacrum, hand
fracture, pubis fracture, acetabulum fracture, ankle fracture, compression
fracture, costal cartilage fracture, facial bones fracture, lower limb
fracture, osteoporotic fracture, wrist fracture, avulsion fracture, fibula
fracture, fractured coccyx, pelvic fracture, radius fracture, sternal fracture,
stress fracture, traumatic fracture, cervical vertebral fracture, femoral
neck fracture, and tibia fracture
a
b

Additional clinically significant adverse reactions occurring in 2% or more of
patients treated with ERLEADA included hypothyroidism (8% versus 2% on
placebo), pruritus (6% versus 1.5% on placebo), and heart failure (2.2% versus
1% on placebo).
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ERLEADA
N=803
Laboratory Abnormality
Hematology
Anemia
Leukopenia
Lymphopenia
Chemistry
Hypercholesterolemiaa
Hyperglycemiaa
Hypertriglyceridemiaa
Hyperkalemia
a

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

70
47
41

0.4
0.3
1.8

64
29
21

0.5
0
1.6

76
70
67
32

0.1
2
1.6
1.9

46
59
49
22

0
1.0
0.8
0.5

Does not reflect fasting values

Rash
In the combined data of two randomized, placebo-controlled clinical studies,
SPARTAN and TITAN, rash associated with ERLEADA was most commonly
described as macular or maculo-papular. Adverse reactions of rash were
reported for 26% of patients treated with ERLEADA versus 8% of patients
treated with placebo. Grade 3 rashes (defined as covering > 30% body
surface area [BSA]) were reported with ERLEADA treatment (6%) versus
placebo (0.5%).
The onset of rash occurred at a median of 83 days of ERLEADA treatment.
Rash resolved in 78% of patients within a median of 78 days from onset
of rash. Rash was commonly managed with oral antihistamines, topical
corticosteroids, and 19% of patients received systemic corticosteroids.
Dose reduction or dose interruption occurred in 14% and 28% of patients,
respectively. Of the patients who had dose interruption, 59% experienced
recurrence of rash upon reintroduction of ERLEADA.
Hypothyroidism
In the combined data of two randomized, placebo-controlled clinical studies,
SPARTAN and TITAN, hypothyroidism was reported for 8% of patients
treated with ERLEADA and 1.5% of patients treated with placebo based
on assessments of thyroid-stimulating hormone (TSH) every 4 months.
Elevated TSH occurred in 25% of patients treated with ERLEADA and 7% of
patients treated with placebo. The median onset was at the first scheduled
assessment. There were no Grade 3 or 4 adverse reactions. Thyroid
replacement therapy was initiated in 4.9% of patients treated with ERLEADA.
Thyroid replacement therapy, when clinically indicated, should be initiated or
dose-adjusted [see Drug Interactions].
Post-Marketing Experience
The following additional adverse reactions have been identified during postapproval use of ERLEADA. Because these reactions are reported voluntarily
from a population of uncertain size, it is not always possible to reliably
estimate the frequency or establish a causal relationship to drug exposure.
Respiratory, Thoracic and Mediastinal Disorders: interstitial lung disease
Skin and Subcutaneous Tissue Disorders: Stevens-Johnson syndrome/toxic
epidermal necrolysis
DRUG INTERACTIONS
Effect of Other Drugs on ERLEADA
Strong CYP2C8 or CYP3A4 Inhibitors
Co-administration of a strong CYP2C8 or CYP3A4 inhibitor is predicted to
increase the steady-state exposure of the active moieties (sum of unbound
apalutamide plus the potency-adjusted unbound N-desmethyl-apalutamide).
No initial dose adjustment is necessary however, reduce the ERLEADA dose
based on tolerability [see Dosage and Administration (2.2) in Full Prescribing
Information]. Mild or moderate inhibitors of CYP2C8 or CYP3A4 are not
expected to affect the exposure of apalutamide.
Effect of ERLEADA on Other Drugs
CYP3A4, CYP2C9, CYP2C19 and UGT Substrates
ERLEADA is a strong inducer of CYP3A4 and CYP2C19, and a weak inducer
of CYP2C9 in humans. Concomitant use of ERLEADA with medications that
are primarily metabolized by CYP3A4, CYP2C19, or CYP2C9 can result in
lower exposure to these medications. Substitution for these medications is
recommended when possible or evaluate for loss of activity if medication is
continued. Concomitant administration of ERLEADA with medications that are
substrates of UDP-glucuronosyl transferase (UGT) can result in decreased
exposure. Use caution if substrates of UGT must be co-administered with
ERLEADA and evaluate for loss of activity [see Clinical Pharmacology (12.3)
in Full Prescribing Information].
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P-gp, BCRP or OATP1B1 Substrates
Apalutamide was shown to be a weak inducer of P-glycoprotein (P-gp), breast
cancer resistance protein (BCRP), and organic anion transporting polypeptide
1B1 (OATP1B1) clinically. At steady-state, apalutamide reduced the plasma
exposure to fexofenadine (a P-gp substrate) and rosuvastatin (a BCRP/
OATP1B1 substrate). Concomitant use of ERLEADA with medications that are
substrates of P-gp, BCRP, or OATP1B1 can result in lower exposure of these
medications. Use caution if substrates of P-gp, BCRP or OATP1B1 must be
co-administered with ERLEADA and evaluate for loss of activity if medication
is continued [see Clinical Pharmacology (12.3) in Full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
The safety and efficacy of ERLEADA have not been established in females.
Based on findings from animals and its mechanism of action, ERLEADA can
cause fetal harm and loss of pregnancy when administered to a pregnant
female [see Clinical Pharmacology (12.1) in Full Prescribing Information].
There are no available data on ERLEADA use in pregnant women to inform a
drug-associated risk. In an animal reproduction study, oral administration of
apalutamide to pregnant rats during and after organogenesis resulted in fetal
abnormalities and embryo-fetal lethality at maternal exposures ≥ 2 times the
human clinical exposure (AUC) at the recommended dose (see Data).
Data
Animal Data
In a pilot embryo-fetal developmental toxicity study in rats, apalutamide
caused developmental toxicity when administered at oral doses of 25, 50 or
100 mg/kg/day throughout and after the period of organogenesis (gestational
days 6-20). Findings included embryo-fetal lethality (resorptions) at doses
≥50 mg/kg/day, decreased fetal anogenital distance, misshapen pituitary
gland, and skeletal variations (unossified phalanges, supernumerary short
thoracolumbar rib(s), and small, incomplete ossification, and/or misshapen
hyoid bone) at ≥25 mg/kg/day. A dose of 100 mg/kg/day caused maternal
toxicity. The doses tested in rats resulted in systemic exposures (AUC)
approximately 2, 4 and 6 times, respectively, the AUC in patients.
Lactation
Risk Summary
The safety and efficacy of ERLEADA have not been established in females.
There are no data on the presence of apalutamide or its metabolites in
human milk, the effect on the breastfed child, or the effect on milk production.
Females and Males of Reproductive Potential
Contraception
Males
Based on the mechanism of action and findings in an animal reproduction
study, advise male patients with female partners of reproductive potential to
use effective contraception during treatment and for 3 months after the last
dose of ERLEADA. [see Use in Specific Populations].
Infertility
Males
Based on animal studies, ERLEADA may impair fertility in males of reproductive
potential [see Nonclinical Toxicology (13.1) in Full Prescribing Information].
Pediatric Use
Safety and effectiveness of ERLEADA in pediatric patients have not
been established.
Geriatric Use
Of the 1327 patients who received ERLEADA in clinical studies, 19% of
patients were less than 65 years, 41% of patients were 65 years to 74 years,
and 40% were 75 years and over.
No overall differences in effectiveness were observed between older and
younger patients.
Of patients treated with ERLEADA (n=1073), Grade 3-4 adverse reactions
occurred in 39% of patients younger than 65 years, 41% of patients 65-74 years,
and 49% of patients 75 years or older. Falls in patients receiving ERLEADA
with androgen deprivation therapy was elevated in the elderly, occurring in
8% of patients younger than 65 years, 10% of patients 65-74 years, and 19% of
patients 75 years or older.
OVERDOSAGE
There is no known specific antidote for apalutamide overdose. In the event
of an overdose, stop ERLEADA, undertake general supportive measures until
clinical toxicity has been diminished or resolved.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Cerebrovascular and Ischemic Cardiovascular Events
• Inform patients that ERLEADA has been associated with cerebrovascular
and ischemic cardiovascular events. Advise patients to seek immediate
medical attention if any symptoms suggestive of a cardiovascular or a
cerebrovascular event occur [see Warnings and Precautions].
Falls and Fractures
• Inform patients that ERLEADA is associated with an increased incidence
of falls and fractures [see Warnings and Precautions].

Seizures
• Inform patients that ERLEADA has been associated with an increased
risk of seizure. Discuss conditions that may predispose to seizures and
medications that may lower the seizure threshold. Advise patients of the
risk of engaging in any activity where sudden loss of consciousness could
cause serious harm to themselves or others. Inform patients to contact
their healthcare provider right away if they experience a seizure [see
Warnings and Precautions].
Rash
• Inform patients that ERLEADA is associated with rashes and to inform
their healthcare provider if they develop a rash [see Adverse Reactions].
Dosage and Administration
• Inform patients receiving concomitant gonadotropin-releasing hormone
(GnRH) analog therapy that they need to maintain this treatment during the
course of treatment with ERLEADA.
• Instruct patients to take their dose at the same time each day (once
daily). ERLEADA can be taken with or without food. Each tablet should be
swallowed whole.
• Inform patients that in the event of a missed daily dose of ERLEADA,
they should take their normal dose as soon as possible on the same day
with a return to the normal schedule on the following day. The patient
should not take extra tablets to make up the missed dose [see Dosage and
Administration (2.1) in Full Prescribing Information].
• Instruct patients who have difficulty swallowing tablets whole to mix the
recommended dose of ERLEADA tablets with applesauce. Do not crush
tablets [see Dosage and Administration (2.3) in Full Prescribing Information].
Embryo-Fetal Toxicity
• Inform patients that ERLEADA can be harmful to a developing fetus.
Advise male patients with female partners of reproductive potential to use
effective contraception during treatment and for 3 months after the last
dose of ERLEADA. Advise male patients to use a condom if having sex with
a pregnant woman [see Warnings and Precautions].
Infertility
• Advise male patients that ERLEADA may impair fertility and not to donate
sperm during therapy and for 3 months following the last dose of ERLEADA
[see Use in Specific Populations].
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INTERVIEW

BREAST CANCER

MEET OUR EXPERT

Debu Tripathy,
MD, is a professor

and chairman of the
Department of Breast
Medical Oncology,
Division of Cancer
Medicine at The
University of Texas MD
Anderson Cancer Center
(MD Anderson)
in Houston, Texas, and
co-chair at the 39th
Annual Miami Breast
Cancer Conference®
hosted by Physicians’
Education Resource®,
LLC (PER®).

Tripathy Details Importance
of Both Clinical Research and
Patient Advocacy
“If we can understand the mechanisms of resistance to be
able to monitor [patients] in real time, then we will be able to
turn many cases of cancer into chronic diseases.”
With the approval of trastuzumab (Herceptin) in the 1990’s, targeted therapy became
an option for treating patients with HER2-positive breast cancer. And as technology
for systemic therapies evolve, new treatments continue to emerge for these patients.
In an interview with ONCOLOGY®, Debu Tripathy, MD, discussed his involvement in the first pivotal trial of trastuzumab and, since then, his participation in other
advancements in breast cancer. He explained how his upbringing influenced him to
choose this career path, and his involvement in breast cancer patient advocacy.
Tripathy also recalled the patient stories that have touched his life, and how he admires
the courage they hold when dealing with cancer. He also discussed ongoing trials in the
breast cancer space, how the treatment of brain metastases are evolving for women with
breast cancer, and current trends that have the potential to impact this disease state.

Q:

What inspired you to become
an oncologist, specifically for
breast cancer?
A: I had several different initial motivations.
When I was young, I was very interested in
science and experiments, and learning about
physics and biology. It just seemed natural that
I would want to go in that direction. Of course,
my father was also a physician, and he was a
laboratory researcher as well. When I was young,
[about] 8 to 10 years old, I used to go to the lab
and help wash the glassware. I was fascinated
with all the experiments that they had going on,
and I used to go on house calls with my father
where I got to see the whole picture, and I was
very fascinated with it. That that was my first
entry [into the medical world].
When I went into medicine and understood
what it was to be both a researcher and a
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physician, I got very involved in the breast cancer advocacy movement. I worked with a lot of
patient advocates that wanted to get involved
in some of our research activities, but also
developed models of patient-centered care.
Around that time, electronic medical records
were being developed, so I got involved in
projects that were more on the patient-centered
side of both patient care and research. I found
that to be a well-rounded way to approach any
profession, [because] I didn’t want to be trapped
in just the cold science part, or [have] a super
busy clinician type of experience either. To me,
what I was doing just seemed to be the best fit,
so I came to it from both those angles.

Q:

Has there been any clinical research
that you’re most proud of?
A: Very early in my career, I was fortunate to
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have been involved in a very interesting translational project. When I was a
fellow at UCSF [University of California,
San Francisco] in the mid- to late-1980s,
I got [to participate in] a project to turn
off this new oncogene that had been
discovered recently called HER2, or
human epidermal growth factor receptor.
My job in the lab was to turn it off using
antisense DNA. As a control, I needed
to have a good antibody that worked. [I
knew people,] from Genentech, [who]
gave me this antibody that turned out to
be Herceptin [trastuzumab]. Of course,
it wasn’t called that at the time.
We started doing studies with it and
eventually, myself and a couple of other
investigators around the country, started
to do early-phase clinical trials. We talked Genentech into getting that antibody
moved into [our] clinic, which they
didn’t want to do initially. I got to be
involved in the phase 1, and ultimately
the phase 2, Herceptin studies, and it was
25 years ago that our first publication
on Herceptin came out.1 That was one
of the first targeted therapies, and I was
fortunate to be involved in that very early
in my career. I was a fellow going on to
junior faculty, and then I got to be one
of the 3 physicians that presented the
data to the FDA when it got approved
in 1998.2 That was a special accomplishment, and I’ve been fortunate enough to
continue to be involved in some of the
newer targeted therapies.
More recently, I was involved in the
CDK4/6 agent trial with ribociclib
[Kisqali],3 which was the first one for
premenopausal patients. I was the global principal investigator of that trial,
and it was also the first one to show a
survival advantage [over endocrine
therapy alone in the hormone receptor–positive, HER2-negative setting].
We were excited when those data came
out because we had broken the survival
barrier that really hadn’t been crossed
in HER2-negative breast cancer. Being
part of that story was very exciting,

14
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but I would say that these kinds of
victories mean much more when you
have patients that are on these treatments, as well as when you’re working
with a great bunch of scientists where
you’re still trying to push the envelope.
Right now, we’re involved in trying to
understand why patients become
resistant to CDK4/6 inhibitors, and
we’ve come across one pathway for
which a new drug has been developed.
We just got grant funding to now open
a trial to test that [agent] in patients
who have become resistant to CDK4/6
inhibitors. Those are a couple of examples that are energizing and exciting.

Q:

Have there been any notable
patient cases that have stuck
out to you over the years?
A: This goes back to the old early days
of working with Herceptin, I saw a
patient who barely qualified for the
Herceptin trial because she had a lot
of liver involvement with metastatic
breast cancer. Her liver function tests
were just borderline to be able to go on
to the study; she did make it but she had
a rough time. She got sicker initially,
but then improved and I finally cleared
her to go on vacation. She sent me this
amazing picture of her scuba diving in
Belize, and I had remembered just a couple of months before that she was so ill
that I didn’t think she would even qualify for the study. Seeing someone send
me a picture from vacation, that was a
special moment.
I’ve always been very communicative
with my patients. I call them a lot; I stay
in touch with them, and I also return
their calls. I’ve been fortunate enough
that I don’t have 3 days of clinic a week
or 4 days of clinic a week. I’ve always
had either 1 or 2 days of clinic and kept
time for research so that my clinic loads
have not been overwhelming. I really
sympathize [with] physicians that have
super busy clinical loads, because it’s
hard to maintain that personal touch

with patients, but I have always been
mindful of what my patients are going
through.

Q:

Are you currently involved
with any exciting trials or are
there any you’re excited about?
A: I’m involved in a couple of trials, one
of the more exciting ones is looking at
the evolution of genetic alterations in
patients through blood tests and
identifying new mutations as they arise
to adapt our treatment for patients. We
have a study that is focusing on one
specific mutation called ESR1.
What’s exciting about it is that, to
me, it seems like the new order of things
to come where we are monitoring
what is a dynamic state. Just like rivers
continue to flow and form the landscape, we know that tumors do that,
too. They are in continual evolution,
and we have better and better tools
to measure exactly what’s going on
and what new mutations are being acquired to understand how that cancer is
surviving. It’s adapting to do what it
does, and if we can stay one step ahead
of it and understand those dynamics,
be able to interpret the blood tests, and
then fashion a personalized treatment
accordingly, we can ultimately be able
to decipher what most cancers do to become resistant to drugs.
We often have a drug that works
for a patient, but the problem is they
become resistant at some point. If we can
understand the mechanisms of resistance to be able to monitor them in real
time, then we will be able to turn many
cases of cancer into chronic diseases [for
people who are] doing well in terms of
their quality of life. Of course, we
have a long way to go to get there. But
every day we are understanding more
not only about the genomics, but what
the consequences of those genomic
alterations are so we can develop newer treatments and essentially adapt as
patients do in real life. We’ve already
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done that with some diseases, [such as]
leukemias, where they can be monitored
and the treatment is adapted. For the
more common solid tumors, like breast
and lung, we’re a little further behind,
but I have every hope and expectation
that we will catch up and be treating
patients in the same way.

Q:

Looking ahead, are there any
approvals that might
be practice changing in breast
cancer treatment?
A: There’s some interesting work in
immunology to understand how to make
cancer cells more immunogenic. That’s
an important area that we’re working
on. There are signaling pathways such
as the aKP pathway, which is an area
that we’re going to be hearing about, and
some key trials are going to be coming
out in those areas.

Q:

Can you go into more detail
about some of those trials?
A: Well, one of them is a follow up of
a trial that is an NCI-MATCH trial
targeting AKT [NCT02465060]. There’s
another study called the FAKTION
study [NCT01992952] that’s looking
at the role of AKT, which is a signal
transduction pathway. Another area
that is interesting is that we’re part of a
collaboration to target HER2-low cancers. Targeting HER2-positive cancers
with Herceptin was a real revolution,
but we’re finding out that many cancer
cells that we have traditionally called
HER2-negative still [express] a small
amount of HER2. One of the questions
is, can we treat patients with low HER2
if we have powerful enough drugs. Enhertu [trastuzumab deruxtecan] was
a recently approved drug for HER2positive cancers.4 That’s probably one of
the most potent drugs we have against
HER2 cancers. It turns out that that may
also work in HER2-lower cancer. The
results of the HER2 low trial are probably going to be coming out later this year.
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Q:

What are your thoughts
regarding the changing
landscape for management of
brain metastases in women with
breast cancer?
A: We certainly have drugs now that work
against brain metastases without having
to use radiation. When patients have
brain metastases, they also have metastases in other parts of their body. If we
can treat them with a single regimen that
treats both their tumors in other parts
of the body as well as the brain, that’s a
big step forward. There has traditionally
been the blood-brain barrier that keeps
toxins out of our brain for reasons of protecting the brain. When people [receive]
certain drugs, it’s a problem because the
drugs don’t get into the brain. That can
be a place where there is seeding going on
and brain tumors can grow because the
drugs can’t get there. However, some of
the newer drugs are able to get [past] the
blood-brain barrier, and they’re potent
enough that they have activity there.
Some of the newer drugs that have
been approved for breast cancer seem to
have brain activity, and these patients can
have responses and live a long time. We’re
at the point now where people with brain
metastases can live for years. Now, the
next barrier to cross is going to be treating non–HER2-positive brain metastases,
and there are some newer agents that are
being looked at that may have an impact in
that area as well. It’s still early, but I think
that we’re starting to make a difference in
patients who have brain metastases, as
well as those in other areas.
There’s another drug called sacituzumab
govitecan also known as Trodelvy that was
recently approved, and that may also
have some activity in the brain. That’s
another area where we expect patients
to live longer and longer and do better
and better. Believe it or not, the cost of
developing some of these drugs and getting them into the trials is going down.
We can now do trials for rare groups
of patients, and that’s another trend

INTERVIEW

that has been very welcome. With some
of these genomic abnormalities and
mutations that are very uncommon, we
now have drugs that work for cancers
that are very rare. They may be a common
type of cancer but only a fraction of them
has that mutation, so it makes it essentially
a rare cancer.

Q:

If a patient has a certain
tumor type, will they be
matched across all solid tumors?
A: It’s happening more and more, but it
doesn’t always work. Sometimes, the
same mutation and a different tumor may
not respond as well to a drug. In many
cases, it does. We don’t know until we
test it. Now that we’re doing much more
common genomic testing, we’re starting
to develop what are called basket trials,
and these are trials where you can enroll
someone with any tumor type if it has a
mutation. Some drugs have been approved
that way. There are some rare mutations
in breast cancer, for example, called the
NTRK1 mutations, and these are more
common than other cancers, but there’s
a couple of drugs now that are approved
for them. We’re sequencing everyone,
because we may find a rare mutation that’s
got a drug approved for it, regardless of
where that came from.
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First-line maintenance treatment of urothelial carcinoma
BAVENCIO® (avelumab) is indicated for the maintenance treatment of patients with locally advanced or metastatic
urothelial carcinoma (UC) that has not progressed with ﬁrst-line platinum-containing chemotherapy.

Based on overall survival (OS) data

The FIRST and ONLY immunotherapy approved
in the first-line maintenance setting
National Comprehensive Cancer Network® (NCCN®)
Recommendation
Avelumab (BAVENCIO) maintenance is the only
NCCN CATEGORY 1 and PREFERRED immunotherapy
option for both cisplatin-eligible and -ineligible patients
with locally advanced or metastatic UC that has not progressed on
ﬁrst-line platinum-containing chemotherapy.1
Category 1=Based upon high-level evidence, there is uniform NCCN consensus that the
intervention is appropriate.
Preferred intervention=Interventions that are based on superior eﬃcacy, safety, and
evidence; and, when appropriate, affordability.

IMPORTANT SAFETY INFORMATION (continues on following pages)
BAVENCIO can cause severe and fatal immune-mediated adverse
reactions in any organ system or tissue and at any time after starting
treatment with a PD-1/PD-L1 blocking antibody, including after
discontinuation of treatment.
Early identiﬁcation and management of immune-mediated adverse
reactions are essential to ensure safe use of PD-1/PD-L1 blocking
antibodies. Monitor patients closely for symptoms and signs that may
be clinical manifestations of underlying immune-mediated adverse
reactions. Evaluate liver enzymes, creatinine, and thyroid function
at baseline and periodically during treatment. In cases of suspected
immune-mediated adverse reactions, initiate appropriate workup to
exclude alternative etiologies, including infection. Institute medical
management promptly, including specialty consultation as appropriate.
No dose reduction for BAVENCIO is recommended. For immunemediated adverse reactions, withhold or permanently discontinue
BAVENCIO depending on severity. In general, withhold BAVENCIO for
severe (Grade 3) immune-mediated adverse reactions. Permanently
discontinue BAVENCIO for life-threatening (Grade 4) immune-mediated
adverse reactions, recurrent severe (Grade 3) immune-mediated
reactions that require systemic immunosuppressive treatment, or an
inability to reduce corticosteroid dose to 10 mg or less of prednisone
or equivalent per day within 12 weeks of initiating corticosteroids.
In general, if BAVENCIO requires interruption or discontinuation,
administer systemic corticosteroid therapy (1 to 2 mg/kg/day
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prednisone or equivalent) until improvement to Grade 1 or less. Upon
improvement to Grade 1 or less, initiate corticosteroid taper and
continue to taper over at least 1 month. Consider administration of
other systemic immunosuppressants in patients whose immunemediated adverse reactions are not controlled with corticosteroid
therapy. Toxicity management guidelines for adverse reactions that do
not necessarily require systemic corticosteroids (eg, endocrinopathies
and dermatologic reactions) are discussed in subsequent sections.
BAVENCIO can cause immune-mediated pneumonitis. Withhold
BAVENCIO for Grade 2, and permanently discontinue for Grade 3
or Grade 4 pneumonitis. Immune-mediated pneumonitis occurred
in 1.2% (21/1738) of patients, including fatal (0.1%), Grade 4 (0.1%),
Grade 3 (0.3%), and Grade 2 (0.6%) adverse reactions. Systemic
corticosteroids were required in all (21/21) patients with pneumonitis.
BAVENCIO can cause immune-mediated colitis. The primary
component of immune-mediated colitis consisted of diarrhea.
Cytomegalovirus infection/reactivation has been reported in patients
with corticosteroid-refractory immune-mediated colitis. In cases of
corticosteroid-refractory colitis, consider repeating infectious workup
to exclude alternative etiologies. Withhold BAVENCIO for Grade 2 or
Grade 3, and permanently discontinue for Grade 4 colitis. Immunemediated colitis occurred in 1.5% (26/1738) of patients, including
Grade 3 (0.4%) and Grade 2 (0.7%) adverse reactions. Systemic
corticosteroids were required in all (26/26) patients with colitis.
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JAVELIN Bladder 100 Trial—a Phase 3, randomized, open-label, multicenter study in patients with unresectable, locally advanced
or metastatic urothelial carcinoma that did not progress with ﬁrst-line platinum-containing chemotherapy (N=700)2

BAVENCIO® (avelumab) + best supportive care (BSC) demonstrated superior OS vs BSC alone
All randomized patients (major efficacy outcome measure)
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Hazard ratio (HR): 0.69 (95% CI: 0.56, 0.86);
2-sided P-value*=0.001
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Overall Survival Time (Months)
No. at risk
BAVENCIO + BSC: 350 342 318 294 259 226 196 167 145 122
BSC: 350 335 304 270 228 186 153 125 105 83
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• OS was measured post-randomization (after chemotherapy)

• OS in patients with PD-L1-positive tumors† (major eﬃcacy outcome measure). BAVENCIO + BSC showed statistically signiﬁcant
improvement in OS vs BSC alone in patients with PD-L1-positive tumors (n=358, 51%); HR: 0.56; (95% CI: 0.40, 0.79; 2-sided P-value
<0.001)
• OS in patients with PD-L1-negative tumors† (exploratory analysis). In patients with PD-L1-negative tumors (n=271, 39%), the OS
hazard ratio was 0.85 (95% CI: 0.62, 1.18)

Most common adverse reactions in the JAVELIN Bladder 100 Trial
The most common adverse reactions (≥20%) in patients receiving BAVENCIO + BSC vs BSC alone were:
• Fatigue (35% vs 13%)
• Musculoskeletal pain (24% vs 15%)

• Urinary tract infection (20% vs 11%)
• Rash (20% vs 2.3%)

For information on warnings and precautions, see Important Safety Information starting on the previous page.

Study design: The JAVELIN Bladder 100 Trial was a Phase 3, 1:1 randomized, open-label, multicenter study of BAVENCIO as a
ﬁrst-line maintenance treatment in 700 patients with unresectable, locally advanced or metastatic UC who did not progress on 4 to
6 cycles of platinum-containing chemotherapy (gemcitabine + cisplatin and/or gemcitabine + carboplatin), and an ECOG PS of 0 or
1.2 Patients with autoimmune diseases or medical conditions requiring systemic immunosuppression were excluded. Patients were
randomized to BAVENCIO 10 mg/kg intravenous infusion every 2 weeks + best supportive care (BSC) (n=350) or BSC alone‡ (n=350)
until disease progression or unacceptable toxicity. Treatment was initiated within 4 to 10 weeks after chemotherapy. OS was the
major eﬃcacy outcome measure in all randomized patients and patients with PD-L1-positive tumors.§
*P-value based on stratiﬁed log-rank.
†
Using the VENTANA PD-L1 (SP263) assay, PD-L1-positive status was deﬁned as PD-L1 expression in ≥25% of tumor cells or in ≥25% or 100% of tumor-associated
immune cells if the percentage of immune cells was >1% or ≤1%, respectively. If none of these criteria were met, PD-L1 status was considered negative.2
‡
BSC was administered as deemed appropriate by the treating physician, and could include treatment with antibiotics, nutritional support, and other patient management
approaches with palliative intent (excludes systemic antitumor therapy).2
§
PD-L1 expression was assessed in tumor samples using the VENTANA PD-L1 (SP263) assay.2
BICR=blinded independent central review; CI=conﬁdence interval;
ECOG PS=Eastern Cooperative Oncology Group (ECOG) Performance Status;
PD-1=programmed death-1 receptor; PD-L1=programmed death ligand-1.

Please see additional Important Safety Information and Brief Summary of the Prescribing Information on the following pages.
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IMPORTANT SAFETY INFORMATION (continued)
BAVENCIO® (avelumab) can cause hepatotoxicity and immunemediated hepatitis. Withhold or permanently discontinue BAVENCIO
based on tumor involvement of the liver and severity of aspartate
aminotransferase (AST), alanine aminotransferase (ALT), or total
bilirubin elevation. Immune-mediated hepatitis occurred with
BAVENCIO as a single agent in 0.9% (16/1738) of patients, including
fatal (0.1%), Grade 3 (0.6%), and Grade 2 (0.1%) adverse reactions.
Systemic corticosteroids were required in all (16/16) patients with
hepatitis.
BAVENCIO can cause primary or secondary immune-mediated
adrenal insuﬃciency. For Grade 2 or higher adrenal insuﬃciency,
initiate symptomatic treatment, including hormone replacement,
as clinically indicated. Withhold BAVENCIO for Grade 3 or Grade 4
endocrinopathies until clinically stable or permanently discontinue
depending on severity. Immune-mediated adrenal insuﬃciency
occurred in 0.5% (8/1738) of patients, including Grade 3 (0.1%) and
Grade 2 (0.3%) adverse reactions. Systemic corticosteroids were
required in all (8/8) patients with adrenal insuﬃciency.
BAVENCIO can cause immune-mediated hypophysitis. Hypophysitis
can present with acute symptoms associated with mass effect such as
headache, photophobia, or visual ﬁeld defects. Hypophysitis can cause
hypopituitarism. Initiate hormone replacement, as clinically indicated.
Withhold BAVENCIO for Grade 3 or Grade 4 endocrinopathies until
clinically stable or permanently discontinue depending on severity.
Immune-mediated pituitary disorders occurred in 0.1% (1/1738) of
patients, which was a Grade 2 (0.1%) adverse reaction.
BAVENCIO can cause immune-mediated thyroid disorders. Thyroiditis
can present with or without endocrinopathy. Hypothyroidism
can follow hyperthyroidism. Initiate hormone replacement for
hypothyroidism or institute medical management of hyperthyroidism,
as clinically indicated. Withhold BAVENCIO for Grade 3 or Grade 4
endocrinopathies until clinically stable or permanently discontinue
depending on severity. Thyroiditis occurred in 0.2% (4/1738) of
patients, including Grade 2 (0.1%) adverse reactions. Hyperthyroidism
occurred in 0.4% (7/1738) of patients, including Grade 2 (0.3%)
adverse reactions. Systemic corticosteroids were required in 29%
(2/7) of patients with hyperthyroidism. Hypothyroidism occurred in
5% (90/1738) of patients, including Grade 3 (0.2%) and Grade 2 (3.7%)
adverse reactions. Systemic corticosteroids were required in 7% (6/90)
of patients with hypothyroidism.
BAVENCIO can cause immune-mediated type I diabetes mellitus,
which can present with diabetic ketoacidosis. Monitor patients for
hyperglycemia or other signs and symptoms of diabetes. Initiate
treatment with insulin as clinically indicated. Withhold BAVENCIO
for Grade 3 or Grade 4 endocrinopathies until clinically stable or
permanently discontinue depending on severity. Immune-mediated
type I diabetes mellitus occurred in 0.1% (2/1738) of patients,
including Grade 3 (0.1%) adverse reactions.
BAVENCIO can cause immune-mediated nephritis with renal
dysfunction. Withhold BAVENCIO for Grade 2 or Grade 3, and
permanently discontinue for Grade 4 increased blood creatinine.
Immune-mediated nephritis with renal dysfunction occurred in 0.1%
(1/1738) of patients, which was a Grade 2 (0.1%) adverse reaction.
Systemic corticosteroids were required in this patient.
BAVENCIO can cause immune-mediated dermatologic adverse
reactions, including rash or dermatitis. Exfoliative dermatitis including
Stevens Johnson Syndrome (SJS), drug rash with eosinophilia and
systemic symptoms (DRESS), and toxic epidermal necrolysis (TEN),
has occurred with PD-1/PD-L1 blocking antibodies. Topical emollients
and/or topical corticosteroids may be adequate to treat mild to
moderate non-exfoliative rashes. Withhold BAVENCIO for suspected
and permanently discontinue for conﬁrmed SJS, TEN, or DRESS.
Immune-mediated dermatologic adverse reactions occurred in 5%
(90/1738) of patients, including Grade 3 (0.1%) and Grade 2 (2.0%)
adverse reactions. Systemic corticosteroids were required in 29%
(26/90) of patients with dermatologic adverse reactions.
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BAVENCIO can result in other immune-mediated adverse reactions.
Other clinically signiﬁcant immune-mediated adverse reactions
occurred at an incidence of <1% in patients who received BAVENCIO or
were reported with the use of other PD-1/PD-L1 blocking antibodies.
For myocarditis, permanently discontinue BAVENCIO for Grade 2,
Grade 3, or Grade 4. For neurological toxicities, withhold BAVENCIO for
Grade 2 and permanently discontinue for Grade 3 or Grade 4.
BAVENCIO can cause severe or life-threatening infusion-related
reactions. Premedicate patients with an antihistamine and
acetaminophen prior to the ﬁrst 4 infusions and for subsequent
infusions based upon clinical judgment and presence/severity of
prior infusion reactions. Monitor patients for signs and symptoms
of infusion-related reactions, including pyrexia, chills, ﬂushing,
hypotension, dyspnea, wheezing, back pain, abdominal pain, and
urticaria. Interrupt or slow the rate of infusion for Grade 1 or Grade 2
infusion-related reactions. Permanently discontinue BAVENCIO
for Grade 3 or Grade 4 infusion-related reactions. Infusion-related
reactions occurred in 25% of patients, including three (0.2%) Grade 4
and nine (0.5%) Grade 3 infusion-related reactions. Eleven (92%)
of the 12 patients with Grade ≥3 reactions were treated with
intravenous corticosteroids.
Fatal and other serious complications of allogeneic hematopoietic
stem cell transplantation (HSCT) can occur in patients who receive
HSCT before or after being treated with a PD-1/PD-L1 blocking
antibody. Follow patients closely for evidence of transplant-related
complications and intervene promptly. Consider the beneﬁt versus
risks of treatment with a PD-1/PD-L1 blocking antibody prior to or
after an allogeneic HSCT.
BAVENCIO can cause fetal harm when administered to a pregnant
woman. Advise patients of the potential risk to a fetus including the
risk of fetal death. Advise females of childbearing potential to use
effective contraception during treatment with BAVENCIO and for
at least 1 month after the last dose of BAVENCIO. It is not known
whether BAVENCIO is excreted in human milk. Advise a lactating
woman not to breastfeed during treatment and for at least 1 month
after the last dose of BAVENCIO due to the potential for serious
adverse reactions in breastfed infants.
A fatal adverse reaction (sepsis) occurred in one (0.3%) patient with
locally advanced or metastatic urothelial carcinoma (UC) receiving
BAVENCIO + best supportive care (BSC) as ﬁrst-line maintenance
treatment. In patients with previously treated locally advanced
or metastatic UC, fourteen patients (6%) who were treated with
BAVENCIO experienced either pneumonitis, respiratory failure,
sepsis/urosepsis, cerebrovascular accident, or gastrointestinal
adverse events, which led to death.
The most common adverse reactions (all grades, ≥20%) in patients
with locally advanced or metastatic UC receiving BAVENCIO + BSC
(vs BSC alone) as ﬁrst-line maintenance treatment were fatigue (35%
vs 13%), musculoskeletal pain (24% vs 15%), urinary tract infection
(20% vs 11%), and rash (20% vs 2.3%). In patients with previously
treated locally advanced or metastatic UC receiving BAVENCIO, the
most common adverse reactions (all grades, ≥20%) were fatigue,
infusion-related reaction, musculoskeletal pain, nausea, decreased
appetite, and urinary tract infection.
Selected laboratory abnormalities (all grades, ≥20%) in patients with
locally advanced or metastatic UC receiving BAVENCIO + BSC (vs BSC
alone) as ﬁrst-line maintenance treatment were blood triglycerides
increased (34% vs 28%), alkaline phosphatase increased (30% vs 20%),
blood sodium decreased (28% vs 20%), lipase increased (25% vs 16%),
aspartate aminotransferase (AST) increased (24% vs 12%), blood
potassium increased (24% vs 16%), alanine aminotransferase (ALT)
increased (24% vs 12%), blood cholesterol increased (22% vs 16%),
serum amylase increased (21% vs 12%), hemoglobin decreased (28%
vs 18%), and white blood cell decreased (20% vs 10%).

Please see Brief Summary of Prescribing Information on
following pages.

References: 1. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Bladder Cancer V.3.2021. © National
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed May 3, 2021. To view the most recent and complete version of the guidelines, go online
to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content or its use or application and disclaims any responsibility for its use or
application in any way. 2. Powles T, Park SH, Voog E, et al. Avelumab maintenance therapy for advanced or metastatic urothelial
carcinoma. N Engl J Med. 2020;383(13):1218-1230.
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BAVENCIO® (avelumab) injection, for intravenous use
BRIEF SUMMARY: Please see package insert for Full Prescribing Information

Rx only

INDICATION AND USAGE
First-Line Maintenance Treatment of Urothelial Carcinoma
BAVENCIO is indicated for the maintenance treatment of patients with locally advanced or
metastatic urothelial carcinoma (UC) that has not progressed with first-line platinum-containing
chemotherapy.
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Severe and Fatal Immune-Mediated Adverse Reactions: BAVENCIO is a monoclonal antibody
that belongs to a class of drugs that bind to either the programmed death-receptor 1 (PD-1) or
the PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 pathway, thereby removing inhibition of the
immune response, potentially breaking peripheral tolerance and inducing immune-mediated adverse
reactions. Important immune-mediated adverse reactions listed under Warnings and Precautions
may not include all possible severe and fatal immune-mediated reactions.
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ
system or tissue. Immune-mediated adverse reactions can occur at any time after starting treatment
with a PD-1/PD-L1 blocking antibody. While immune-mediated adverse reactions usually manifest
during treatment with PD-1/PD-L1 blocking antibodies, immune-mediated adverse reactions can
also manifest after discontinuation of PD-1/PD-L1 blocking antibodies.
Early identification and management of immune-mediated adverse reactions are essential
to ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients closely for symptoms
and signs that may be clinical manifestations of underlying immune-mediated adverse reactions.
Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during
treatment. In cases of suspected immune-mediated adverse reactions, initiate appropriate workup to
exclude alternative etiologies, including infection. Institute medical management promptly, including
specialty consultation as appropriate.
Withhold or permanently discontinue BAVENCIO depending on severity. In general, if BAVENCIO
requires interruption or discontinuation, administer systemic corticosteroid therapy (1 to 2 mg/kg/day
prednisone or equivalent) until improvement to Grade 1 or less. Upon improvement to Grade 1 or
less, initiate corticosteroid taper and continue to taper over at least 1 month. Consider administration
of other systemic immunosuppressants in patients whose immune-mediated adverse reactions are
not controlled with corticosteroid therapy. Toxicity management guidelines for adverse reactions
that do not necessarily require systemic corticosteroids (e.g., endocrinopathies and dermatologic
reactions) are discussed below.
Immune-Mediated Pneumonitis: BAVENCIO can cause immune-mediated pneumonitis. Immunemediated pneumonitis occurred in 1.2% (21/1738) of patients receiving BAVENCIO, including fatal
(0.1%), Grade 4 (0.1%), Grade 3 (0.3%) and Grade 2 (0.6%) adverse reactions. Pneumonitis led to
permanent discontinuation of BAVENCIO in 0.3% and withholding of BAVENCIO in 0.3% of patients.
Systemic corticosteroids were required in all (21/21) patients with pneumonitis. Pneumonitis
resolved in 57% (12/21) of the patients. Of the 5 patients in whom BAVENCIO was withheld for
pneumonitis, 5 reinitiated treatment with BAVENCIO after symptom improvement; of these, none
had recurrence of pneumonitis. With other PD-1/PD-L1 blocking antibodies, the incidence of
pneumonitis is higher in patients who have received prior thoracic radiation.
Immune-Mediated Colitis: BAVENCIO can cause immune-mediated colitis. The primary
component of the immune-mediated colitis consisted of diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroid-refractory immune-mediated colitis. In
cases of corticosteroid-refractory colitis, consider repeating infectious workup to exclude alternative
etiologies. Immune-mediated colitis occurred in 1.5% (26/1738) of patients receiving BAVENCIO,
including Grade 3 (0.4%) and Grade 2 (0.7%) adverse reactions. Colitis led to permanent
discontinuation of BAVENCIO in 0.5% and withholding of BAVENCIO in 0.5% of patients. Systemic
corticosteroids were required in all (26/26) patients with colitis. Colitis resolved in 69% (18/26) of the
patients. Of the 8 patients in whom BAVENCIO was withheld for colitis, 5 reinitiated treatment with
BAVENCIO after symptom improvement; of these, 40% had recurrence of colitis.
Hepatotoxicity and Immune-Mediated Hepatitis: BAVENCIO as a single agent: BAVENCIO can
cause immune-mediated hepatitis. Immune-mediated hepatitis occurred in 0.9% (16/1738) of patients
receiving BAVENCIO, including fatal (0.1%), Grade 3 (0.6%), and Grade 2 (0.1%) adverse reactions.
Hepatitis led to permanent discontinuation of BAVENCIO in 0.5% and withholding of BAVENCIO
in 0.2% of patients. Systemic corticosteroids were required in all (16/16) patients with hepatitis.
Hepatitis resolved in 56% (9/16) of the patients. Of the 3 patients in whom BAVENCIO was withheld
for hepatitis, 3 reinitiated treatment with BAVENCIO after symptom improvement; of these, none had
recurrence of hepatitis.
Immune-Mediated Endocrinopathies: Adrenal Insufficiency: BAVENCIO can cause primary or
secondary adrenal insufficiency. For Grade 2 or higher adrenal insufficiency, initiate symptomatic
treatment, including hormone replacement, as clinically indicated. Withhold BAVENCIO depending
on severity. Immune-mediated adrenal insufficiency occurred in 0.5% (8/1738) of patients receiving
BAVENCIO, including Grade 3 (0.1%), and Grade 2 (0.3%) adverse reactions. Adrenal insufficiency
led to permanent discontinuation of BAVENCIO in 0.1% and withholding of BAVENCIO in 0.1%
of patients. Systemic corticosteroids were required in all (8/8) patients with adrenal insufficiency.
Adrenal insufficiency did not resolve in any patient (0/8). Of the 2 patients in whom BAVENCIO
was withheld for adrenal insufficiency, none reinitiated treatment with BAVENCIO. Hypophysitis:
BAVENCIO can cause immune-mediated hypophysitis. Hypophysitis can present with acute
symptoms associated with mass effect such as headache, photophobia, or visual field defects.
Hypophysitis can cause hypopituitarism. Initiate hormone replacement, as clinically indicated.
Withhold or permanently discontinue BAVENCIO depending on severity. Immune-mediated
pituitary disorders occurred in 0.1% (1/1738) of patients receiving BAVENCIO which was a Grade 2
(0.1%) adverse reactions. Hypopituitarism did not lead to withholding of BAVENCIO in this patient.
Systemic corticosteroids were not required in this patient. Thyroid Disorders: BAVENCIO can
cause immune-mediated thyroid disorders. Thyroiditis can present with or without endocrinopathy.
Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement for hypothyroidism or
institute medical management of hyperthyroidism, as clinically indicated. Withhold or permanently
discontinue BAVENCIO depending on severity. Thyroiditis occurred in 0.2% (4/1738) of patients
receiving BAVENCIO, including Grade 2 (0.1%) adverse reactions. Thyroiditis did not lead to
permanent discontinuation or withholding of BAVENCIO in any patients. No patients with thyroiditis
required systemic corticosteroids. Thyroiditis did not resolve in any patients (0/4). Hyperthyroidism
occurred in 0.4% (7/1738) of patients receiving BAVENCIO, including Grade 2 (0.3%) adverse
reactions. Hyperthyroidism did not lead to permanent discontinuation of BAVENCIO in any patients
and led to withholding of BAVENCIO in 0.1% of patients. Systemic corticosteroids were required in
29% (2/7) of patients with hyperthyroidism. Hyperthyroidism resolved in 86% (6/7) of the patients.
Of the 2 patients in whom BAVENCIO was withheld for hyperthyroidism, 2 reinitiated treatment
with BAVENCIO after symptom improvement; of these, none had recurrence of hyperthyroidism.
Hypothyroidism occurred in 5% (90/1738) of patients receiving BAVENCIO, including Grade 3
(0.2%) and Grade 2 (3.7%) adverse reactions. Hypothyroidism led to permanent discontinuation
of BAVENCIO in 0.1% and withholding of BAVENCIO in 0.5% of patients. Systemic corticosteroids
were required in 7% (6/90) of patients with hypothyroidism. Hypothyroidism resolved in 4% (4/90) of
the patients. Of the 8 patients in whom BAVENCIO was withheld for hypothyroidism, none reinitiated
BAVENCIO. Type I Diabetes Mellitus, which can present with Diabetic Ketoacidosis: Monitor
patients for hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with
insulin as clinically indicated. Withhold BAVENCIO depending on severity. Immune-mediated
Type I diabetes mellitus occurred in 0.1% (2/1738) of patients receiving BAVENCIO, including
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Grade 3 (0.1%) adverse reactions. Type I diabetes mellitus led to permanent discontinuation of
BAVENCIO in these two patients. Type I diabetes mellitus did not lead to withholding of BAVENCIO
in any patient. Systemic corticosteroids were not required in any patient with Type I diabetes mellitus.
Type I diabetes mellitus resolved in no patient and all patients required ongoing insulin treatment.
Immune-Mediated Nephritis with Renal Dysfunction: BAVENCIO can cause immune-mediated
nephritis. Immune-mediated nephritis with renal dysfunction occurred in 0.1% (1/1738) of patients
receiving BAVENCIO, which was a Grade 2 (0.1%) adverse reactions. Nephritis with renal
dysfunction led to permanent discontinuation of BAVENCIO in this patient. Nephritis did not lead
to withholding of BAVENCIO in any patient. Systemic corticosteroids were required in this patient.
Nephritis with renal dysfunction did not resolve in this patient.
Immune-Mediated Dermatologic Adverse Reactions: BAVENCIO can cause immune-mediated
rash or dermatitis. Exfoliative dermatitis, including Stevens Johnson Syndrome, DRESS, and toxic
epidermal necrolysis (TEN), has occurred with PD-1/PD-L1 blocking antibodies. Topical emollients
and/or topical corticosteroids may be adequate to treat mild to moderate non-exfoliative rashes.
Withhold or permanently discontinue BAVENCIO depending on severity. Immune-mediated
dermatologic adverse reactions occurred in 5% (90/1738) of patients receiving BAVENCIO,
including Grade 3 (0.1%) and Grade 2 (2.0%) adverse reactions. Dermatologic adverse reactions
led to permanent discontinuation of BAVENCIO in 0.3% of patients and withholding of BAVENCIO
in 0.4% of patients. Systemic corticosteroids were required in 29% (26/90) of patients with
dermatologic adverse reactions. One patient required the addition of tacrolimus to high-dose
corticosteroids. Dermatologic adverse reactions resolved in 41% (37/90) of the patients. Of the
7 patients in whom BAVENCIO was withheld for dermatologic adverse reactions, 3 reinitiated
treatment with BAVENCIO after symptom improvement; of these, none had recurrence of
dermatologic adverse reaction.
Other Immune-Mediated Adverse Reactions: The following clinically significant immunemediated adverse reactions occurred at an incidence of <1% (unless otherwise noted) in
patients who received BAVENCIO or were reported with the use of other PD-1/PD-L1 blocking
antibodies. Severe or fatal cases have been reported for some of these adverse reactions.
Cardiac/Vascular: Myocarditis, pericarditis, vasculitis. Gastrointestinal: Pancreatitis to include
increases in serum amylase and lipase levels, gastritis, duodenitis. Nervous System: Meningitis,
encephalitis, myelitis and demyelination, myasthenic syndrome/myasthenia gravis (including
exacerbation), Guillain-Barré syndrome, nerve paresis, autoimmune neuropathy. Ocular: Uveitis,
iritis, and other ocular inflammatory toxicities can occur. Some cases can be associated with
retinal detachment. Various grades of visual impairment, including blindness, can occur. If uveitis
occurs in combination with other immune-mediated adverse reactions, consider a Vogt-KoyanagiHarada like syndrome, as this may require treatment with systemic corticosteroids to reduce the
risk of permanent vision loss. Musculoskeletal and Connective Tissue: Myositis/polymyositis,
rhabdomyolysis (and associated sequelae including renal failure), arthritis, polymyalgia rheumatic.
Endocrine: Hypoparathyroidism. Other (Hematologic/Immune): Hemolytic anemia, aplastic anemia,
hemophagocytic lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic
necrotizing lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenic purpura,
solid organ transplant rejection.
Infusion-Related Reactions: BAVENCIO can cause severe or life-threatening infusion-related
reactions. Premedicate with antihistamine and acetaminophen prior to the first 4 infusions. Monitor
patients for signs and symptoms of infusion-related reactions including pyrexia, chills, flushing,
hypotension, dyspnea, wheezing, back pain, abdominal pain, and urticaria. Interrupt or slow the
rate of infusion for mild or moderate infusion-related reactions. Stop the infusion and permanently
discontinue BAVENCIO for severe (Grade 3) or life-threatening (Grade 4) infusion-related reactions.
Infusion-related reactions occurred in 25% of patients treated with BAVENCIO including three (0.2%)
Grade 4 and nine (0.5%) Grade 3 infusion-related reactions. Ninety-three percent of patients received
premedication with antihistamine and acetaminophen. Eleven (92%) of the 12 patients with
Grade ≥3 reactions were treated with intravenous corticosteroids. Fourteen percent of patients had
infusion-related reactions that occurred after the BAVENCIO infusion was completed.
Complications of Allogeneic HSCT: Fatal and other serious complications can occur in patients who
receive allogeneic hematopoietic stem cell transplantation (HSCT) before or after being treated with
a PD-1/PD-L1 blocking antibody. Transplant-related complications include hyperacute graft-versushost-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) after
reduced intensity conditioning, and steroid-requiring febrile syndrome (without an identified infectious
cause). These complications may occur despite intervening therapy between PD-1/PD-L1 blockade
and allogeneic HSCT. Follow patients closely for evidence of transplant-related complications and
intervene promptly. Consider the benefit versus risks of treatment with a PD-1/PD-L1 blocking antibody
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity: Based on its mechanism of action, BAVENCIO can cause fetal harm when
administered to a pregnant woman. Animal studies have demonstrated that inhibition of the PD-1/
PD-L1 pathway can lead to increased risk of immune-mediated rejection of the developing fetus
resulting in fetal death. If this drug is used during pregnancy, or if the patient becomes pregnant while
taking BAVENCIO, inform the patient of the potential risk to a fetus. Advise females of childbearing
potential to use effective contraception during treatment with BAVENCIO and for at least one month
after the last dose of BAVENCIO.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Severe and fatal immune-mediated adverse reactions
• Infusion-related reactions
• Complications of allogeneic HSCT
Clinical Trials Experience: Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be directly compared to rates
in the clinical trials of another drug and may not reflect the rates observed in practice. The data
described in the WARNINGS AND PRECAUTIONS section reflect exposure to BAVENCIO 10 mg/
kg intravenously every 2 weeks as a single agent in 1738 patients enrolled in the JAVELIN Merkel
200 and JAVELIN Solid Tumor trials and to BAVENCIO 10 mg/kg intravenously every 2 weeks
in combination with axitinib 5 mg orally twice daily in 489 patients enrolled in the JAVELIN Renal
100 and JAVELIN Renal 101 trials. In the BAVENCIO monotherapy population, 24% of patients
were exposed for ≥ 6 months and 7% were exposed for ≥ 12 months. The following criteria were
used to classify an adverse reaction as immune-mediated: onset within 90 days after last dose of
BAVENCIO, no spontaneous resolution within 7 days of onset, treatment with corticosteroids or other
immunosuppressant or hormone replacement therapy, biopsy consistent with immune-mediated
reaction, and no other clear etiology.
Locally Advanced or Metastatic Urothelial Carcinoma
First-Line Maintenance Treatment of Urothelial Carcinoma
The safety of BAVENCIO was evaluated in the JAVELIN Bladder 100 trial where patients received
BAVENCIO 10 mg/kg every 2 weeks plus best supportive care (BSC) (N=344) or BSC alone
(N=345). Patients with autoimmune diseases or conditions requiring systemic immunosuppression
were excluded. In the BAVENCIO plus BSC arm, 47% were exposed to BAVENCIO for > 6 months
and 28% were exposed for > 1 year. The median age of patients treated with BAVENCIO plus BSC
was 69 years (range: 37 to 90), 63% of patients were 65 years or older, 76% were male, 67% were
White, and the ECOG performance score was 0 (61%) or 1 (39%). A fatal adverse reaction (sepsis)
occurred in one (0.3%) patient receiving BAVENCIO plus BSC. Serious adverse reactions occurred
in 28% of patients receiving BAVENCIO plus BSC. Serious adverse reactions in ≥ 1% of patients
included urinary tract infection (including kidney infection, pyelonephritis, and urosepsis) (6.1%),
pain (including abdominal, back, bone, flank, extremity, and pelvic pain) (3.2%), acute kidney
injury (1.7%), hematuria (1.5%), sepsis (1.2%), and infusion-related reaction (1.2%). Permanent
discontinuation due to an adverse reaction of BAVENCIO plus BSC occurred in 12% of patients.
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Adverse reactions resulting in permanent discontinuation of BAVENCIO in > 1% of patients were
myocardial infarction (including acute myocardial infarction and troponin T increased) (1.5%) and
infusion-related reaction (1.2%). Dose interruptions due to an adverse reaction, excluding temporary
interruptions of BAVENCIO infusions due to infusion-related reactions, occurred in 41% of patients
receiving BAVENCIO plus BSC. Adverse reactions leading to interruption of BAVENCIO in > 2% of
patients were urinary tract infection (including pyelonephritis) (4.7%) and blood creatinine increased
(including acute kidney injury, renal impairment, and renal failure) (3.8%). The most common
adverse reactions (≥ 20%) in patients receiving BAVENCIO plus BSC were fatigue, musculoskeletal
pain, urinary tract infection, and rash. Thirty-one (9%) patients treated with BAVENCIO plus BSC
received an oral prednisone dose equivalent to ≥ 40 mg daily for an immune-mediated adverse
reaction. Table 5 summarizes adverse reactions that occurred in ≥ 10% of patients treated with
BAVENCIO plus BSC.
Table 5: Adverse Reactions (≥ 10%) of Patients Receiving BAVENCIO plus BSC (JAVELIN
Bladder 100 Trial)

BAVENCIO plus BSC
(N=344)
Adverse Reactions
All Grades
Grade 3-4
%
%
General Disorders and Administration Site Conditions
Fatiguea
35
1.7
Pyrexia
15
0.3
Musculoskeletal and Connective Tissue Disorders
Musculoskeletal painb
24
1.2
Arthralgia
16
0.6
Skin and Subcutaneous Tissue Disorders
Rashc
20
1.2
Pruritus
17
0.3
Infections and Infestations
Urinary tract infectiond
20
6
Gastrointestinal Disorders
Diarrhea
17
0.6
Constipation
16
0.6
Nausea
16
0.3
Vomiting
13
1.2
Respiratory, Thoracic and Mediastinal Disorders
Coughe
14
0.3
Metabolism and Nutrition Disorders
Decreased appetite
14
0.3
Endocrine disorders
Hypothyroidism
12
0.3
Injury, Poisoning and Procedural Complications
Infusion-related reaction
10
0.9

BSC
(N=345)
All Grades
Grade 3-4
%
%

15
6

2.6
0

2.3
1.7

0
0

11

3.8

4.9
9.0
6
3.5

0.3
0
0.6
0.6

4.6

0

7

0.6

0.6

0

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

0

0

Locally Advanced or Metastatic Urothelial Carcinoma: Of the 344 patients randomized to BAVENCIO
10 mg/kg plus BSC in the JAVELIN Bladder 100 trial, 63% were 65 years or older and 24% were 75
years or older. No overall differences in safety or efficacy were reported between elderly patients
and younger patients.

Patients received pre-medication with an anti-histamine and acetaminophen prior to each infusion.
Infusion-related reactions occurred in 10% (Grade 3: 0.9%) of patients treated with BAVENCIO
plus BSC.
Table 6: Selected Laboratory Abnormalities Worsening from Baseline Occurring in ≥ 10% of
Patients Receiving BAVENCIO plus BSC (JAVELIN Bladder 100 Trial)

BSC*
Any Grade
Grade 3-4
%
%

Chemistry
Blood triglycerides increased
Alkaline phosphatase
increased
Blood sodium decreased
Lipase increased
Aspartate aminotransferase
(AST) increased
Blood potassium increased
Alanine aminotransferase
(ALT) increased
Blood cholesterol
increased
Serum amylase increased
CPK increased
Phosphate decreased
Hematology
Hemoglobin decreased
White blood cell
decreased
Platelet count decreased

Pregnancy, Risk Summary: Based on its mechanism of action, BAVENCIO can cause fetal harm
when administered to a pregnant woman. There are no available data on the use of BAVENCIO in
pregnant women. Animal studies have demonstrated that inhibition of the PD-1/PD-L1 pathway can
lead to increased risk of immune-mediated rejection of the developing fetus resulting in fetal death.
Human IgG1 immunoglobulins (IgG1) are known to cross the placenta. Therefore, BAVENCIO
has the potential to be transmitted from the mother to the developing fetus. If this drug is used
during pregnancy, or if the patient becomes pregnant while taking this drug, advise the patient of
the potential risk to a fetus. In the U.S. general population, the estimated background risk of major
birth defects and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%,
respectively.

1.7
0

Fatigue is a composite term that includes fatigue, asthenia and malaise.
b
Musculoskeletal pain is a composite term that includes musculoskeletal pain, back pain, myalgia,
and neck pain.
c
Rash is a composite term that includes rash, rash maculo-papular, erythema, dermatitis acneiform,
eczema, erythema multiforme, rash erythematous, rash macular, rash papular, rash pruritic, drug
eruption and lichen planus.
d
Urinary tract infection is a composite term that includes urinary tract infection, urosepsis, cystitis,
kidney infection, pyuria, pyelonephritis, bacteriuria, pyelonephritis acute, urinary tract infection
bacterial, and Escherichia urinary tract infection.
e
Cough is a composite term that includes cough and productive cough.

BAVENCIO plus BSC*
Any Grade
Grade 3-4
%
%

USE IN SPECIFIC POPULATIONS

13
3.5

a

Laboratory Abnormality

Immunogenicity: As with all therapeutic proteins, there is potential for immunogenicity. The
detection of antibody formation is highly dependent on the sensitivity and specificity of the assay.
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity in an
assay may be influenced by several factors including assay methodology, sample handling, timing
of sample collection, concomitant medications, and underlying disease. For these reasons,
comparison of the incidence of antibodies to avelumab in the studies described below with the
incidence of antibodies in other studies or to other products may be misleading. Of the 344 patients
treated with BAVENCIO 10 mg/kg as an intravenous infusion every 2 weeks plus BSC, 325 were
evaluable for treatment-emergent anti-drug antibodies (ADA) and 62 (19.1%) tested positive in the
JAVELIN Bladder 100 trial. Patients who tested positive for treatment-emergent ADA had decreased
systemic BAVENCIO exposure. In exploratory analyses, the effect of ADA on the efficacy or safety
could not be determined due to insufficient numbers of patients in the ADA-positive subgroup and
confounding variables.

34
30

2.1
2.9

28
20

1.2
2.3

28
25
24

6
8
1.7

20
16
12

2.6
6
0.9

24
24

3.8
2.6

16
12

0.9
0.6

22

1.2

16

0.3

21
19
19

5
2.4
3.2

12
12
15

1.8
0
1.2

28
20

4.4
0.6

18
10

3.2
0

18

0.6

12

0.3

Data, Animal Data: Animal reproduction studies have not been conducted with BAVENCIO to
evaluate its effect on reproduction and fetal development. A central function of the PD-1/PD-L1
pathway is to preserve pregnancy by maintaining maternal immune tolerance to the fetus. In murine
models of pregnancy, blockade of PD-L1 signaling has been shown to disrupt tolerance to the fetus
and to result in an increase in fetal loss; therefore, potential risks of administering BAVENCIO during
pregnancy include increased rates of abortion or stillbirth. As reported in the literature, there were
no malformations related to the blockade of PD-1/PD-L1 signaling in the offspring of these animals;
however, immune-mediated disorders occurred in PD-1 and PD-L1 knockout mice. Based on its
mechanism of action, fetal exposure to BAVENCIO may increase the risk of developing immunerelated disorders or altering the normal immune response.
Lactation, Risk Summary: There is no information regarding the presence of avelumab in human
milk, the effects on the breastfed infant, or the effects on milk production. Since many drugs
including antibodies are excreted in human milk, advise a lactating woman not to breastfeed during
treatment and for at least one month after the last dose of BAVENCIO due to the potential for
serious adverse reactions in breastfed infants.
Females and Males of Reproductive Potential, Contraception: Based on its mechanism of action,
BAVENCIO can cause fetal harm when administered to a pregnant woman. Advise females of
reproductive potential to use effective contraception during treatment with BAVENCIO and for at
least 1 month after the last dose of BAVENCIO.
Geriatric Use

PATIENT COUNSELING INFORMATION: Advise the patient to read the FDA-approved patient
labeling (Medication Guide).
Immune-Mediated Adverse Reactions: Inform patients of the risk of immune-mediated adverse
reactions requiring corticosteroids or hormone replacement therapy, including, but not limited to:
• Pneumonitis: Advise patients to contact their healthcare provider immediately for new or worsening
cough, chest pain, or shortness of breath.
• Colitis: Advise patients to contact their healthcare provider immediately for diarrhea or severe
abdominal pain.
• Hepatitis: Advise patients to contact their healthcare provider immediately for jaundice, severe
nausea or vomiting, pain on the right side of abdomen, lethargy, or easy bruising or bleeding.
• Endocrinopathies: Advise patients to contact their healthcare provider immediately for signs or
symptoms of adrenal insufficiency, hypothyroidism, hyperthyroidism, and diabetes mellitus.
• Nephritis with Renal Dysfunction: Advise patients to contact their healthcare provider immediately
for signs or symptoms of nephritis including decreased urine output, blood in urine, swelling in
ankles, loss of appetite, and any other symptoms of renal dysfunction.
• Dermatologic Adverse Reactions: Advise patients to contact their healthcare provider immediately
for signs or symptoms of skin rash, itchy skin, rash with tiny spots and bumps, reddening of skin,
blisters or peeling.
Infusion-Related Reactions: Advise patients to contact their healthcare provider immediately for
signs or symptoms of potential infusion-related reactions.
Complications of Allogeneic HSCT: Advise patients of the risk of post-allogeneic hematopoietic stem
cell transplantation complications
Embryo-Fetal Toxicity: Advise females of reproductive potential that BAVENCIO can cause fetal harm.
Instruct females of reproductive potential to use effective contraception during and for at least one
month after the last dose of BAVENCIO.
Lactation: Advise nursing mothers not to breastfeed while taking BAVENCIO and for at least one
month after the final dose.
Manufactured by: EMD Serono, Inc. Rockland, MA 02370 U.S.A. US License No: 1773
Marketed by: EMD Serono, Inc. and Pfizer Inc. BAVENCIO is a trademark of Merck KGaA,
Darmstadt, Germany
February 2021 US-AVE-00577
Copyright © 2021 EMD Serono, Inc. All rights reserved.

*Each test incidence is based on the number of patients who had both baseline and at least one onstudy laboratory measurement available: BAVENCIO plus BSC group (range: 339 to 344 patients)
and BSC group (range: 329 to 341 patients).
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OR IG I NAL R ESEARCH

BLADDER CANCER

Use of Neoadjuvant Chemotherapy
in Elderly Patients With MuscleInvasive Bladder Cancer: A
Population-Based Study, 2006-2017
Natasza Posielski, MD1; Hannah Koenig, MPH1; On Ho, PhD1; Christopher Porter, MD1; John Paul Flores, MD1

AB STRACT
OBJECTIVES/INTRODUCTION: Neoadjuvant
chemotherapy (NAC) prior to radical cystectomy
(RC) for muscle-invasive bladder cancer (MIBC) is
associated with survival benefit across patients of all
ages, yet it is not offered to many elderly patients. We
aimed to evaluate age-based disparity in treatment and
outcomes of MIBC.
METHODS: Using the National Cancer Database,
we identified patients with MIBC from 2006 to 2017.
Use of treatment modalities was compared between
age groups. A second analysis compared perioperative
outcomes and overall survival (OS) in elderly patients
(70 years or older) undergoing RC with NAC vs no
NAC. Propensity score weighting (PSW) was used for
each analysis.
RESULTS: In 70,911 patients, use of NAC with RC
was lower in patients 70 years or older (7.2% vs 20.9%;
P <.001). In patients 70 years or older undergoing
RC, NAC was associated with shorter inpatient stay
(8.5 days vs 9.6 days; P <.001), decreased 30-day

readmission (8.6% vs 10.6%; P <.001), and lower
30- and 90-day mortality (1.5% vs 3.1%; P = .01; and
4.9% vs 7.7%; P = .003, respectively). On weighted
multivariate regressions, NAC predicted shorter length
of stay and lower 30- and 90-day mortality. Elderly
patients receiving NAC had improved OS compared
with RC alone (2010-2013, P = .0011; 2014-2016, P
<.001).
CONCLUSIONS: Despite increased omission of
NAC in patients 70 years or older, elderly patients
receiving NAC and RC had improved perioperative
outcomes and OS compared with those undergoing
RC alone. There may be selection bias unaccounted for
with our PSW; however, our results provide compelling
evidence that NAC does not compromise surgical
outcomes in appropriately selected elderly patients.
Patients of advanced age who are candidates for RC
should be offered NAC.
KEYWORDS: bladder cancer, neoadjuvant
chemotherapy, age, radical cystectomy

PERSPECTIVE

Jun Gong, MD, provides perspective on page 26
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Objectives/Introduction
Bladder cancer is a disease of the elderly (median age at
diagnosis, 73 years).1 Current guidelines recommend that
patients with muscle-invasive bladder cancer (MIBC) be
given neoadjuvant chemotherapy (NAC) prior to radical
cystectomy (RC).2 NAC has been shown to increase median overall survival from 46 months to 77 months3 and to
confer a 5% improvement in overall survival (OS).4 Improvement in OS is seen in both younger and older patients.
In the landmark randomized controlled trial by Grossman
et al, median OS in patients 65 years or older receiving
NAC was 61 months compared with 30 months in those
undergoing cystectomy alone.3 Subsequently, several single-institution studies have shown that elderly patients receiving NAC have similar OS and pathologic response as
younger patients.5,6
Despite strong evidence for the benefit of NAC in patients
with MIBC, it remains underutilized. A recent Surveillance,
Epidemiology and End Results (SEER) – Medicare study
found that only 12.6% of patients treated with RC between
2001 and 2011 received NAC. Use of NAC was even lower with increasing age, with only 11.4% of patients aged
75 to 79 years and 7.0% of those 80 years or older receiving
NAC.7 Reasons for lower NAC use in the elderly population
include comorbidities and age-related renal dysfunction.8
Nevertheless, some older patients are not offered NAC
due to perceived lack of physiologic reserve and concerns
regarding postoperative complications after receipt of chemotherapy. RC may be associated with worse complication
rates and perioperative mortality in older patients,9,10 but
the effect of NAC on surgical outcomes in appropriately
selected elderly patients has not been studied. Our objective
was to evaluate real-world age-based disparity in treatment
and outcomes of patients with MIBC undergoing RC.

Methods
Data were extracted from the National Cancer Database
(NCDB), the largest cancer registry in the world, collecting
data from more than 1500 Commission on Cancer (CoC)–
accredited facilities. Approximately 30% of United States
hospitals have CoC accreditation and as such, the NCDB
provides an excellent resource to study real-world population-based trends and outcomes.11 Patients diagnosed with
MIBC from 2006 to 2017 were identified. This time frame
was chosen to allow time for infiltration into clinical practice of the key Grossman et al study, published in 2003.3
Furthermore, sequencing of systemic treatment and surgical
procedures was added as a data point to the NCDB in 2006,
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allowing for identification of the neoadjuvant nature of
administered chemotherapy.

Cohorts
Two study cohorts were formed for analysis of (1) the use of
various treatment modalities among elderly compared with
younger patients and (2) the effect of NAC on perioperative
outcomes in elderly patients undergoing RC.
The first cohort consisted of all patients 18 years or older with microscopically confirmed clinical stage T2 to T4
MIBC. Only patients with urothelial, papillary, or micropapillary disease were included. Patients were excluded if
they had nodal or metastatic disease or missing histology, or
if they had undergone immunotherapy, hormone therapy, or
“other” treatment (Figure 1). Patients were stratified into 2
groups based on age: under 70 or 70 years and older. Use of
different treatments, including RC alone; RC and adjuvant
chemotherapy (AC); chemotherapy and radiation therapy;
“gold-standard treatment” (GST), defined as NAC and RC;
and no or missing treatment was compared between age
groups. The second cohort included only elderly patients,
defined as 70 years or older, who underwent RC. Patients
were stratified based on receipt of RC alone (no NAC)
vs NAC and RC. Of note, the no-NAC cohort included
patients receiving AC.

Analysis
Each cohort was weighted for analysis using propensity scores
calculated using logistic regression for the following demographic and treatment specific variables: age (second cohort
only), sex, race, area of residence, insurance, year of diagnosis, median income, high school graduation status, treatment
facility type, distance to treatment facility, histology, clinical
T stage, Charlson Comorbidity Index (CCI) score, pelvic
lymph node dissection (PLND), and surgery type (minimally invasive vs open). Weights were estimated by transforming the calculated propensity scores via inverse probability.
Chi-square comparisons were analyzed for all variables of
interest pre- and post weight application. Estimated weights
were included for all regression and survival analyses across
both cohorts.12 Propensity score weighting (PSW) resulted
in narrowing of both cohorts to diagnosis years 2010 to
2017 due to missing data for variables used in score calculation or lack of patient characteristic matching.
For the first cohort, differences in the proportion of preweighted age groups who received GST during the study
timeframe were assessed by t test. Weighted univariate and
multivariate logistic regression was performed to determine
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FIGURE 1. Study Inclusion Diagram

Diagnosis of bladder
cancer from 2006-2007
N=557,482
Include only cT2-4 MIBC.
N=102,569

Exclude nodal or
metastatic disease.
N=83,030
Include only urothelial,
papillary and
miceopapillary histology.
Exclude missing histology.
N=73,640
Exclude immunotherapy,
hormone therapy, or
“other” treatment.
N=70,911

Cohort 1: “Gold Standard
Treatment” (≥18)
N=70,911
Include only ≥70.
N=43,683

Include only cystectomy.
N=12,817

Cohort 2: radical
cystectomy (≥70)
N=12,817
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predictors of receiving GST. For the second cohort,
primary outcomes included length of stay (LOS), readmission within 30 days, and 30- and 90- day mortality.
Weighted univariate and multivariate regressions were
constructed. Secondary outcomes included OS through
weighted Cox proportional hazard analysis. OS was
defined by time to “date of last contact or death” and
overall mortality status (NCDB “vital status”). OS was
first analyzed in the entire cohort from 2010 to 2016
(no mortality data were available for 2017). Utilization
of NAC increased over the study period, which resulted in proportional hazards assumption violations. To
account for this, OS analysis was separated based on
year of diagnosis (2010-2013 and 2014-2016). Kaplan-Meier curves were constructed for the overall
cohort and the separate time periods.
Covariates assessed in the weighted regressions included all variables used for PSW as well as receipt of
NAC (second cohort only). Assumptions and violations
of confounding were checked for all models. Statistical
analysis was conducted using R (R Core Team) and
Excel for Office 365 MSO (Microsoft).

Results
GST by Age Group (cohort 1)
Pre–propensity weighted analysis
A total of 557,482 patients with bladder cancer diagnosed
between 2006 and 2017 were identified. The cohort for
the first analysis was composed of 70,911 patients with
nonmetastatic MIBC; younger patients (under 70 years)
accounted for 38.4% (n = 27,228) and older patients
(70 years or older) for 61.6% (n = 43,683). Compared
with older patients, younger patients were more likely to be male, to be Black, to live further from their
treatment facility, and to be treated at an academic
center. Older patients were more likely to have Medicare or Medicaid, high school completion, higher median income, and higher CCI score. PLND was less
often performed in patients 70 years or older (30.4%
vs 55.8%; P < .001), while robotic cystectomy was
more common in these patients (45.4% vs 39.4%; P
< .001) (Supplementary Table 1). Utilization of NAC
and RC increased in recent years in younger and older
patients but at a significantly slower rate in those 70
years or older. In 2017, 40.3% of all patients with
MIBC who were aged under 70 years received NAC
and RC compared with just 20.5% of those 70 years
or older (P < .001) (Figure 2).
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TABLE 1. Differences in Treatment Modalities of MIBC Between Age Groups
Prepropensity score weighting
Treatment

<70 y
(n = 27,228)

≥70 y
(n = 43,683)

RC, n (%)

5627 (20.7)

7858 (18.0)

RC + AC, n (%)

3818 (14.0)

Chemo-XRT, n (%)
NAC + RC, n (%)

P

≥70 y
(n = 24,442)

P

<.001

2936 (19.5)

4483 (18.3)

<.001

2316 (5.3)

2233 (14.9)

1401 (5.7)

1830 (6.7)

5620 (12.9)

852 (5.7)

2785 (11.4)

4872 (17.9)

2643 (6.1)

3163 (20.9)

1760 (7.2)

197 (0.7)

593 (1.4)

0 (0)

0 (0)

10,884 (40.0)

24,653 (56.4)

5858 (39.1)

14,013 (57.3)

No treatment, n (%)
Missing, n (%)

Postpropensity score weighting*
<70 y
(n = 15,015)

AC, adjuvant chemotherapy; chemo-XRT, chemotherapy + radiation therapy; MIBC, muscle-invasive bladder cancer; NAC, neoadjuvant
chemotherapy; RC, radical cystectomy; y, years.
a

Propensity score weighted adjusted for clinical and disease characteristics.

Postpropensity weighted analysis
Older patients were less likely to undergo GST. Only
7.2% of patients 70 years or older underwent NAC and
RC compared with 20.9% of patients aged under 70 years.
RC and AC were less common in the older cohort (5.7%
vs 14.9%) while chemoradiation was more common in
the older cohort (11.4% vs 5.7%; P <.001) (Table 1). On
multivariate analysis, age remained a predictor of receiving
GST (odds ratio [OR], 0.52; 95% CI, 0.49-0.56; P <.001).
PLND at time of RC was also associated with receipt of
NAC (OR, 6.67; 95% CI, 5.90-7.56; P < .001). Additional
predictors of GST were private insurance, treatment at an
academic center or integrated network cancer program,
high school completion, lower CCI score, higher clinical
T stage, and surgery in recent years (Supplementary
Table 2).

Patients 70 Years or Older Undergoing RC
With or Without NAC (cohort 2)
Preweighted analysis
Subsequent analysis was focused on patients 70 years or
older who underwent RC (n = 12,817). Of these patients,
only 2643 (20.6%) received NAC. Patients receiving
NAC were more likely to be aged 70 to 80 years (86.5%
vs 68.7%; P <.001). NAC was associated with higher median income and high school completion rate, CCI score
of 0, higher clinical T stage, and treatment at an academic
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center or integrated network cancer program. Furthermore,
PLND and robotic surgery were more common in the NAC
cohort (93.2% vs 89.0%; P <.001; and 36.0% vs 25.3%;
P <.001, respectively). (Table 2)

Postweighted analysis
Patients receiving NAC had shorter LOS (8.5 days vs 9.6 days;
P < .001) and were less likely to be readmitted within 30 days
(8.6% vs 10.6%; P < .001). They also had lower 30- and 90day mortality (1.5% vs 3.1%; P = .01; and 4.9% vs 7.7%; P
= .003, respectively). OS was improved with NAC (43.7% vs
37.5%; P < .001) (Table 3).
When controlling for all other variables, NAC was a
predictor of slightly lower LOS (β, –0.66 days; 95% CI,
–1.08 to –0.24; P = .002), as well as lower 30- and 90-day
mortality (OR, 0.62; 95% CI, 0.46-0.83; P = .002; and OR,
0.72; 95% CI, 0.60-0.87; P < .001, respectively). NAC was
not associated with readmission rate. Notably, compared
with the patients aged 70 to 80 years, patients ≥80 years had
longer LOS (β, 0.77; 95% CI, 0.30-1.23; P = .001), higher
30-day readmission rate (OR, 1.20; 95% CI, 1.01-1.41;
P = .032), and higher 30- and 90-day mortality (OR, 2.39;
95% CI, 1.78-3.21; P < .001; and OR, 1.76; 95% CI, 1.452.13; P < .001, respectively) (Supplementary Tables 3-5).
Five-year OS was 49.4% for the NAC group vs 40.2%
in the no-NAC group. Upon multivariate OS analysis, in
patients treated between 2010 and 2013, NAC was not

Jan uary 2022

1/13/22 12:31 PM

BLADDER CANCER

independently associated with OS; for those treated
between 2014 and 2016, NAC was a predictor of improved
OS (HR, 0.75; 95% CI, 0.65-0.86; P < .001) (Supplementary Table 6). Kaplan-Meier curves were constructed for the
entire cohort, 2010 to 2016; patients receiving NAC had
improved OS (P < .0001) (Supplementary Figure). However, the increased utilization of NAC over time resulted in
a proportional hazards violation. Separate Kaplan-Meier
analyses performed for 2010 to 2013 and 2014 to 2016
confirmed improved OS with NAC compared with RC
alone in both time periods (P = .0011 and P < .001, respectively) (Figure 3).

ORIGINAL RESEARCH

NAC prior to RC.
Underutilization of curative therapy in elderly patients
is well documented. A prior NCDB study showed that
the likelihood of receiving aggressive therapy (defined as
radical or partial cystectomy or chemoradiotherapy) declined with increased patient age, with an OR of 0.68 for
those aged 71 to 80 years and of 0.34 for those aged 81 to
90 years.14 A population-based United Kingdom cancer
registry showed that in patients with MIBC, RC or radical radiotherapy was used in 50% of patients aged under
69 years but in only 34% aged 70 to 79 years and 12%
of those 80 years or older.15 Similar results have also been
demonstrated using the SEER database.16-18 This is consistent with our analysis showing that 61.0% of patients aged
under 70 years received definitive treatment compared with
42.7% of those 70 years or older (P < .001). The decision to
forgo aggressive treatment in elderly patients with MIBC
may be a result of weighing risk of cancer-specific mortality
(CSM) vs other-cause mortality (OCM). SEER data have
shown that although both CSM and OCM are higher in
older patients, CSM is the leading cause of mortality regardless of age or pathological subgroup.19 This suggests that
definitive treatment is justified in a subset of older patients.
American Urological Association (AUA) and National
Comprehensive Cancer Network (NCCN) guidelines define GST as NAC and RC2,20; however, this is often underutilized. We found that only 7.2% of patients 70 years

Discussion
As the US population ages, with the number of Americans
65 years and older expected to double in the next 40 years,13
it is critical to understand treatment patterns and outcomes in
the elderly. In this large population-based analysis using PSW
to decrease selection bias, we found that patients 70 years
or older are half as likely to receive GST with NAC and RC.
Despite this, we found that older patients treated with NAC
and RC had shorter LOS, lower 30-day readmission rates,
and decreased perioperative mortality compared with those
undergoing surgery alone. Older patients receiving NAC also
had improved OS. Our results suggest that in properly selected
elderly patients, NAC does not result in increased surgical
morbidity and that advanced age should not preclude offering

FIGURE 2. Utilization of NAC and RC by Year of Diagnosis in Younger vs Older Patients
AGED <70 YEARS

70 YEARS OR OLDER

50

PERCENTAGE

40
30
20
10
0
2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

NAC, neoadjuvant chemotherapy.
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TABLE 2. Demographics and Pathology Data of Cohort ≥70 Years Undergoing Radical Cystectomy
Prepropensity score weighting
No NAC
(n = 10,174)

NAC
(n = 2643)

Age, years

No NAC
(n = 5884)

NAC
(n = 1760)

P

<.001

.27

70-80, n (%)

6994 (68.7)

2285 (86.5)

3978 (67.6)

1529 (86.9)

≥80, n (%)

3180 (31.3)

358 (13.6)

1906 (32.4)

231 (13.1)

White, n (%)

9428 (92.7)

2455 (92.9)

5424 (92.2)

1642 (93.3)

Black, n (%)

454 (4.5)

114 (4.3)

288 (4.9)

73 (4.2)

Other, n (%)

292 (2.9)

74 (2.8)

172 (2.9)

45 (2.6)

Race

.93

Gender

.74

.78

.44

Male, n (%)

7592 (74.6)

1980 (74.9)

4436 (75.4)

1314 (74.7)

Female, n (%)

2582 (25.4)

663 (25.1)

1448 (24.6)

446 (25.3)

2006, n (%)

545 (5.4)

38 (1.4)

—

—

2007, n (%)

631 (6.2)

48 (1.8)

—

—

2008, n (%)

942 (9.3)

101 (3.8)

—

—

2009, n (%)

955 (9.4)

144 (5.5)

—

—

2010, n (%)

872 (8.6)

133 (5.0)

787 (13.4)

112 (6.4)

2011, n (%)

780 (7.7)

173 (6.6)

685 (11.6)

127 (7.2)

2012, n (%)

886 (8.7)

202 (7.6)

757 (12.9)

176 (10.0)

2013, n (%)

870 (8.6)

250 (9.5)

729 (12.4)

185 (10.5)

2014, n (%)

910 (8.9)

315 (11.9)

737 (12.5)

246 (14.0)

2015, n (%)

892 (8.8)

350 (13.2)

711 (12.1)

249 (14.2)

2016, n (%)

956 (9.4)

425 (16.1)

765 (13.0)

322 (18.3)

2017, n (%)

935 (9.2)

464 (17.6)

713 (12.1)

343 (19.5)

Year of diagnosis

<.001

Insurance status

.81

.06

Private insurance, n (%)

.99

968 (9.5)

268 (10.1)

542 (9.2)

193 (11.0)

Medicare/Medicaid, n (%)

9079 (89.2)

2328 (88.1)

5272 (89.6)

1538 (87.4)

Uninsured/unknown, n (%)

127 (1.3)

47 (1.8)

70 (1.2)

29 (1.7)

Non–high school completion

.00

.46

≥21%, n (%)

1240 (12.2)

269 (10.2)

783 (13.3)

200 (11.4)

13%-20.9%, n (%)

2359 (23.2)

534 (20.2)

1468 (25.0)

419 (23.8)

7%-12.9%, n (%)

3367 (33.1)

826 (31.3)

2132 (36.2)

632 (35.9)

<7%, n (%)

2382 (23.4)

671 (25.4)

1501 (25.5)

509 (28.9)

826 (8.1)

343 (13.0)

—

—

>$63,000, n (%)

2962 (29.1)

833 (31.5)

1877 (31.9)

640 (36.4)

$48,000-$62,999, n (%)

2664 (26.2)

622 (23.5)

1694 (28.8)

474 (26.9)

$38,000-$47,999, n (%)

2354 (23.1)

530 (20.1)

1481 (25.2)

412 (23.4)

<$38,000, n (%)

1363 (13.4)

312 (11.8)

832 (14.1)

234 (13.3)

831 (8.2)

346 (13.1)

—

—

Missing, n (%)
Median annual income

Missing, n (%)
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Prepropensity score weighting
No NAC
(n = 10,174)

NAC
(n = 2643)

Residence

P
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Postpropensity score weightinga
No NAC
(n = 5884)

NAC
(n = 1760)

.50

.91

Metro, n (%)

7789 (76.6)

2052 (77.6)

4675 (79.5)

1409 (80.1)

Urban, n (%)

1743 (17.1)

431 (16.3)

1065 (18.1)

309 (17.6)

Rural, n (%)

239 (2.4)

58 (2.2)

144 (2.5)

42 (2.4)

Missing, n (%)

403 (4.0)

102 (3.9)

—

—

Mean distance, residence to
treatment facility, miles

.00

.86

0-12.5, n (%)

4280 (42.1)

959 (36.3)

2683 (45.6)

746 (42.4)

12.6-50, n (%)

3073 (30.2)

818 (31.0)

1968 (33.5)

638 (36.3)

>50, n (%)

2002 (19.7)

525 (19.9)

1233 (21.0)

376 (21.4)

819 (8.1)

341 (12.9)

—

—

Missing
Facility type

<.001

.26

Community, n (%)

3992 (39.2)

847 (32.1)

2328 (39.6)

582 (33.1)

Academic, n (%)

5018 (49.3)

1466 (55.5)

2903 (49.3)

963 (54.7)

Integrated network cancer
program, n (%)

1164 (11.4)

330 (12.5)

653 (11.1)

215 (12.2)

CCI score

<.001

.98

0, n (%)

6372 (62.6)

1826 (69.1)

3639 (61.9)

1194 (67.8)

1, n (%)

2578 (25.3)

568 (21.5)

1495 (25.4)

393 (22.3)

2, n (%)

858 (8.4)

173 (6.6)

500 (8.5)

114 (6.5)

3, n (%)

366 (3.6)

76 (2.9)

250 (4.3)

59 (3.4)

Urothelial, n (%)

7332 (72.1)

1858 (70.3)

4248 (72.2)

1220 (69.3)

Papillary, n (%)

2673 (26.3)

751 (28.4)

1521 (25.9)

515 (29.3)

169 (1.7)

34 (1.3)

115 (2.0)

25 (1.4)

Histology

.04

Micropapillary, n (%)
Clinical T stage

.69

<.001

.92

2, n (%)

8443 (83.0)

2131 (80.6)

4976 (84.6)

1450 (82.4)

3, n (%)

1126 (11.1)

303 (11.5)

572 (9.7)

184 (10.5)

4, n (%)

605 (6.0)

209 (7.9)

336 (5.7)

126 (7.2)

No, n (%)

1057 (10.4)

160 (6.1)

532 (9.0)

93 (5.3)

Yes, n (%)

9052 (89.0)

2464 (93.2)

5352 (91.0)

1667 (94.7)

65 (0.6)

19 (0.7)

—

—

PLND

<.001

Missing, n (%)
Surgery type

P

.64

<.001

.60

Open, n (%)

4297 (42.2)

1168 (44.2)

3719 (63.2)

985 (56.0)

Robotic, n (%)

2572 (25.3)

952 (36.0)

2165 (36.8)

775 (44.0)

Missing, n (%)

3305 (32.5)

523 (19.8)

—

—

CCI, Charlson Comorbidity Index; NAC, neoadjuvant chemotherapy; PLND, pelvic lymph node dissection.
a

Propensity score weighted adjusted for clinical and disease characteristics.
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Overall survival

or older received GST compared
FIGURE 3. Kaplan-Meier Survival Curves by NAC Status for
with 20.9% of those aged under
Patients ≥70 Years (subgroups based on time of diagnosis)
70 years. A number of demographic factors were predictive
2010-2013
of GST, including high school
completion, insurance status,
1.00
and income. Whether these findings are a result of physician
TREATMENT=NAC
bias or differences in patients’
TREATMENT=NONNAC
decision-making is unknown.
.75
Patients treated at an academic
center or integrated network cancer program received GST more
often, which may point to higher
.50
rates of guideline adherence within these practice types. Guidelines
also recommend PLND at the
time of RC. We found that PLND
.25
was less commonly performed in
P=.0011
patients 70 years or older (30.4%
vs 55.8%; P < .001). Patients receiving PLND were also more
0
likely to receive NAC, potential30
0
60
90
ly indicating that adherence to
Time of diagnosis to last contact (months)
one guideline is associated with
No. at risk
adherence to others. In a recent
NAC
600
360
231
32
study, Abdollah et al found that
No-NAC 2958
1588
986
228
PLND was omitted more often in
patients aged over 80 years and
NAC, neoadjuvant chemotherapy.
that omitting PLND resulted in
a 1.2-fold greater mortality in
this age group.21 Given that AUA
and NCCN guidelines are based
on extensive data showing improved overall survival with
higher in octogenarians undergoing RC compared with
NAC and PLND, these recommendations should be contransurethral resection of bladder tumor or radiotherapy.29
sidered in patients of all ages.
The introduction of Enhanced Recovery after Surgery protocols may further decrease morbidity for elderly surgical
Concerns regarding perioperative outcomes may dissuade surgeons from offering RC to elderly patients. A repatients.30 As the majority of evidence on RC in elderly
cent systematic review found that perioperative mortality
patients is from retrospective studies, surgical selection bias
increased with age, with reported incidence of 1% to 6%
undoubtedly plays a role, with less comorbid patients being
for patients aged under 70 years vs 0% to 15% for patients
more likely to be offered surgery. This healthier, surgically
70 years or older.9 However, several studies have shown
selected subgroup of elderly patients may also be better able
no difference in surgical complications between older and
to withstand the negative effects of chemotherapy; thus,
younger patients.22-27 Additionally, a recent analysis of the
they should be considered for NAC prior to RC.
National Surgery Quality Improvement Program database
Data on use of NAC in elderly patients are lacking. Grossfound that incidence of cardiac, pulmonary, and thromman et al found that in the cohort of patients 65 years or
boembolic complications after RC were comparable in
older, NAC and RC resulted in an OS of 61 months vs 30
septuagenarians and octogenarians, suggesting that even
months for RC alone; however, only 135 patients were
in this subgroup.3 In a retrospective study of 83 patients
well-selected “very old” patients may be offered cystec28
with MIBC undergoing RC or definitive radiotherapy,
tomy. Furthermore, cancer-specific survival and OS are
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Overall survival

However, it is important to
recognize that not all individuals 65 years or older are
“elderly,” and to know that a
2014-2016
distinction should be made
between chronological and
1.00
functional age.33 A number
of tools that incorporate
factors such as comorbidity,
functional status, cognition,
.75
and physical strength have
been developed to help surgeons and medical oncologists assess frailty.34 A formal
.50
geriatrics consultation or the
Comprehensive Geriatric
Assessment can also help
predict postoperative and
.25
chemotherapy-related morP=.001
bidity. 35,36 Advanced age
should not be used as the
sole factor in making deci0
sions
about treatment, and it
0
2
4
6
should be considered as just
Time of diagnosis to last contact (months)
one part of a patient’s overall
No. at risk
health; functional status and
NAC
817
556
203
5
other individual social and
No-NAC 2213
1248
462
18
psychological factors must
also be taken into account.
Our data indicate that properly selected elderly patients
can undergo NAC and RC, allowing them the best chance
Chau et al found that patients 70 years or older had OS,
at survival. Further prospective studies that would include
relapse-free survival, and response rates that were simiexpert geriatric assessment in their design are needed to
lar to those of patients aged under 70 years. Patients 70
determine optimal management for this patient cohort.
years or older were just as likely to proceed with definitive local treatment: 87.9% vs 84.0% of those aged
Strengths and Limitations
under 70 years.5 Leone et al reported similar findings, with
Our study is the first to examine use of NAC in elderly
patients undergoing RC using the NCDB. We found that
no difference in oncologic outcomes in younger vs older
patients undergoing NAC prior to RC. Rates of nephropatients ≥70 years receiving NAC and RC had perioperative
toxicity, bone marrow suppression, and thromboembolic
morbidity comparable with those undergoing RC alone,
and they had improved OS compared with those undergoevents were similar. Older patients did not require dose
reduction more often than younger patients.6
ing RC alone. Patients receiving RC and AC were included in
the no-NAC cohort; however, given the typical timing of AC,
Disparity in treatment of elderly patients with MIBC
can be partially attributed to the increase in comorbidwe would not expect this to affect analysis of perioperative
ities and frailty seen in advanced age. Certainly, not all
outcomes. We performed extensive PSW calculations based
elderly patients are candidates for NAC and RC, and it
on patient and disease characteristics to balance the NAC
is well known that renal function, a prerequisite for reand no-NAC subgroups to better mirror a clinical research
design. Undoubtedly, healthier elderly patients are more
ceipt of cisplatin-based chemotherapy, declines with age.32
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PERSPECTIVE BY

Jun Gong, MD
Cisplatin Neoadjuvant Chemotherapy in an Aging
Population With Muscle-Invasive Bladder Cancer

T

he authors of this timely study evaluated
the outcomes of neoadjuvant chemotherapy
(NAC) in elderly patients (70 years or older)
undergoing radical cystectomy (RC) for muscleinvasive bladder cancer (MIBC). Using one of the
largest cohorts to date with data extracted from
the National Cancer Database, they showed several
clinically relevant findings. Firstly, it was found that
patients 70 years or older were half as likely to receive
standard treatment with NAC and RC despite older
patients treated with NAC and RC having shorter
lengths of stay, lower 30-day readmission rates, and
lower perioperative mortality compared with those
undergoing RC alone. Importantly, elderly patients
receiving NAC had improved overall survival compared with those not receiving it.
The takeaway message from this study is that older
age should not in itself preclude the offering of NAC
in those with MIBC planned for RC. This point is of
increasing clinical relevance in the modern treatment
of MIBC. Bladder cancer is increasingly a diagnosis
of the older patient, with a median age of diagnosis
in the United States of 73 years and a median age of
death of 79 years.1 The investigators therefore present
findings that add to the literature, underscoring that
NAC in properly selected elderly patients does not result in increased surgical morbidity with RC for MIBC.
This is in keeping with other smaller studies whereby
oncologic outcomes in younger vs older patients
receiving NAC prior to RC were not statistically different. There were similar rates of nephrotoxicity, bone
marrow suppression, and thromboembolic events
across groups, and older patients did not require dose
reduction more often than younger patients.2
These findings should be taken in the context that
cisplatin-based chemotherapy remains the preferred
regimen for NAC in MIBC; no data support the recommendation for perioperative chemotherapy in patients who are not candidates for cisplatin.3 As such,
the evaluation of a patient’s candidacy for cisplatin
is central to the overall evaluation for NAC in MIBC.
Here, we have utilized classical criteria to determine
a patient’s fitness for cisplatin,4 and in an aging population, in whom renal function normally declines with
age, the classical threshold of calculated or measured
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creatinine clearance—under 60 mL/min—for determining cisplatin eligibility frequently comes into play.
Results of a 2006 analysis showed that of 208
patients receiving cisplatin-based chemotherapy
for metastatic bladder cancer, 16% had a measured
creatinine clearance less than 60 mL/min, while 12%
to 44% of the same cohort had a calculated creatinine
clearance less than 60 mL/min.5 Formulas for calculating creatinine clearance (Cockcroft-Gault, Jeliffe,
Modification of Diet in Renal Disease, etc) were more
likely than a measured creatinine clearance to misclassify a patient aged more than 65 years as ineligible for cisplatin-based chemotherapy. Whereas only
17 of 208 (22%) had measured creatinine clearance
less than 60 mL/min, the proportion with a calculated creatinine clearance less than 60 mL/min ranged
from 11% to 56% in this older age group. Therefore,
although the data were extrapolated from a metastatic
bladder cancer cohort, the methodology for determining creatinine clearance is concerning, and it should
prompt further study and validation, particularly in the
subgroup of patients greater than age 65 years.
In the real-world clinical management of elderly
patients with MIBC and borderline renal function,
clinical judgment and an informed decision-making process with the patient and family are key in
deciding candidacy for cisplatin-based NAC. Notably,
of the original consensus panel for the Galsky criteria,
33.8% of panel members voted for under 50 mL/min
as the lower limit to define cisplatin ineligibility; this
was slightly less than the 41.5% who voted for under
60 mL/min, which has come to be recognized as the
standard creatinine clearance cutoff.4 The third most
common vote, with 18.5%, was for the recommended
creatinine clearance cutoff to be under 45 mL/min.
More recent phase 3 trials of NAC in MIBC have also
recognized a looser definition for cisplatin ineligibility
and have recommended using creatinine clearance
under 50 mL/min as the threshold (NCT03775265).
In patients with borderline renal function, it should
be noted that split-dose cisplatin (such as 35 mg/m2
on days 1 and 2 or days 1 and 8 of a 21-day cycle)
may be reasonable in patients who may not optimally
tolerate conventional cisplatin.3 In fact, in a recent
series of patients who received neoadjuvant cisplatin
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and gemcitabine for MIBC, a substantial majority
received split-dose cisplatin and gemcitabine
(n = 112; 72.7%) with cisplatin given weekly for
2 of every 3 weeks at 35 mg/m2 per dose.6
Therefore, in the older patient with MIBC, age
alone should not be the sole decision-making
factor for cisplatin-based NAC. Although further
study into the optimal measure of creatinine
clearance in the elderly population is warranted,
looser cutoffs of creatinine clearance for defining
cisplatin ineligibility (eg, 40-60 mL/min) could
allow a greater number of elderly patients with
MIBC to receive NAC and RC while preserving
the best chance for survival. This evaluation
should be done in the context of a comprehensive assessment of a patient’s well-being and
fitness for NAC. As the authors of this study
rightfully proclaim, a formal geriatrics consultation or the completion of a Comprehensive
Geriatric Assessment could also help in predicting postoperative and chemotherapy-related
morbidity. Lastly, in patients with borderline renal
function or performance status for conventional
cisplatin, split-dose cisplatin NAC has growing
evidence to support its use and could provide
another opportunity to offer the survival benefits
conferred by NAC prior to RC.
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often referred for NAC prior to surgery due to perceived
increased robustness and lack of comorbidities. This may explain some of the improved perioperative outcomes in the NAC
cohort. We attempted to account for this by including CCI score
in our propensity matching. Although CCI score is a commonly
used metric and higher scores have been associated with higher
bladder cancer mortality,31 it is limited by its component parts.
Nevertheless, our findings provide compelling evidence that, at
the least, NAC does not increase perioperative morbidity and
may improve overall survival in appropriately selected patients
70 years or older.
Limitations of this study include those inherent in a retrospective large national database study. Although we employed
PSW to control for pretreatment characteristics, there are likely
confounders we could not control for. Variables such as type of
chemotherapy agents used, dose and number of cycles, renal
function, performance status, and other comorbidities that
might impact receipt of chemotherapy were not available in the
NCDB. Furthermore, NCDB data are dependent on accuracy
of data reporting and of billing/coding; this can be variable
among individual coders and institutions. We were also faced
with substantial missing data in our GST analysis. These data
were excluded from our multivariate analysis, and presumably, missing data would be similar between both age cohorts;
however, we cannot exclude the possibility that this may have
affected our results. We were also limited in assessment of
cancer-specific survival and quality-of-life outcomes, as these
data are not coded in the NCDB. Finally, the NCDB includes
only data for CoC-accredited facilities and, therefore, may not
be generalizable to other institutions.

Conclusions
NAC is more frequently omitted in patients 70 years or older, but in appropriately selected elderly patients, NAC and
RC has comparable perioperative outcomes and improved OS
to RC alone. This patient population deserves increased consideration for GST and advanced age should not independently
preclude patients from being offered NAC prior to RC. Further
study is needed to develop better prognostic tools to identify the
elderly patients who may benefit from receipt of chemotherapy.
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TABLE 3. Perioperative and Mortality Outcomes in Patients ≥70 Years Based on Use of
Neoadjuvant Chemotherapy Before and After Adjustment by Propensity Score Weighting
Prepropensity score weighting

Postpropensity score weightinga

Treatment

No NAC
(n = 10,174)

NAC (n =
2643)

P

No NAC (n =
5884)

NAC (n =
1760)

P

LOS, mean no. days (SD)

9.8 (9.6)

8.5 (9.3)

<.001

9.6 (9.4)

8.5 (8.9)

<.001

Readmission 30-d, no.
(%)

1040 (10.2)

216 (8.2)

.003

625 (10.6)

151 (8.6)

<.001

30-d mortality, no. (%)

337 (3.3)

37 (1.4)

<.001

185 (3.1)

27 (1.5)

.010

90-d mortality, no. (%)

817 (8.0)

118 (4.5)

<.001

452 (7.7)

86 (4.9)

.003

Overall survival, no. (%)

3485 (34.3)

1163 (44.0)

<.001

2205 (37.5)

770 (43.8)

<.001

d, day; LOS, length of stay; NAC, neoadjuvant chemotherapy.
a

Propensity score weighted adjusted for clinical and disease characteristics.
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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), infusionrelated 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.
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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 infusionrelated reactions was 11% for the first infusion following ASCT.
Infusion-related reactions occurring at re-initiation of DARZALEX®
following ASCT were consistent in terms of symptoms and severity
(Grade 3 or 4: <1%) with those reported in previous studies at
Week 2 or subsequent infusions. In EQUULEUS, patients receiving
combination treatment (n=97) were administered the first
16 mg/kg dose at Week 1 split over two days, ie, 8 mg/kg on Day
1 and Day 2, respectively. The incidence of any grade infusionrelated 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
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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

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.
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
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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

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 administrationrelated 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
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Consider administering corticosteroids and other medications after
the administration of DARZALEX FASPRO® depending on dosing
regimen and medical history to minimize the risk of delayed (defined
as occurring the day after administration) systemic 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.
DARZALEX® and DARZALEX FASPRO®: Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX® and
DARZALEX FASPRO® can cause fetal harm when administered to a
pregnant woman. DARZALEX® and DARZALEX FASPRO® may cause
depletion of fetal immune cells and decreased bone density. Advise
pregnant women of the potential risk to a fetus. Advise females
with reproductive potential to use effective contraception during
treatment with DARZALEX® or DARZALEX FASPRO® and for 3 months
after the last dose.
The combination of DARZALEX® or DARZALEX FASPRO® with
lenalidomide, pomalidomide, or thalidomide is contraindicated
in pregnant women because lenalidomide, pomalidomide, and
thalidomide may cause birth defects and death of the unborn child.
Refer to the lenalidomide, pomalidomide, or thalidomide prescribing
information on use during pregnancy.

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

diarrhea, dyspnea, 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
• In combination with pomalidomide and dexamethasone in patients
who have received at least one prior line of therapy including
lenalidomide and a proteasome inhibitor (PI)
• In combination with bortezomib and dexamethasone in patients
who have received at least one prior therapy
• As monotherapy in patients who have received at least three prior
lines of therapy including a PI and an immunomodulatory agent or
who are double-refractory to a PI and an immunomodulatory agent
Please see Brief Summary of full Prescribing Information for DARZALEX®
and DARZALEX FASPRO® on adjacent pages.
cp-248517v1
References: 1. DARZALEX® [Prescribing Information]. Horsham, PA: Janssen Biotech,
Inc. 2. Facon T, Kumar SK, Plesner T, et al. Overall survival results with daratumumab,
lenalidomide, and dexamethasone versus lenalidomide and dexamethasone
in transplant-ineligible newly diagnosed multiple myeloma: phase 3 MAIA study.
Poster presented at: Virtual 26th European Hematology Association (EHA) Annual
Congress; June 9-17, 2021. 3. Data on file. Janssen Biotech, Inc. 4. Facon T, Kumar S,
Plesner T, et al; the MAIA Trial Investigators. Daratumumab plus lenalidomide and
dexamethasone for untreated myeloma. N Engl J Med. 2019;380(22):2104-2115.
5. DARZALEX FASPRO ® [Prescribing Information]. Horsham, PA: Janssen Biotech, Inc.

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,
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DARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information

DARZALEX® (daratumumab) injection

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.
• 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.
• as monotherapy, in patients who have received at least three prior lines
of therapy including a proteasome inhibitor (PI) and an immunomodulatory
agent or who are double-refractory to a PI and an immunomodulatory agent.
CONTRAINDICATIONS
DARZALEX 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].

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 shortand 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].

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), infusionrelated 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 infusionrelated reaction at Week 2 or subsequent infusions. The median
time to onset was 1.5 hours (range: 0 to 73 hours). The incidence of
infusion modification due to reactions was 36%. Median durations of
16 mg/kg infusions for the Week 1, Week 2, and subsequent infusions were
approximately 7, 4, and 3 hours respectively. Nearly all reactions occurred
during infusion or within 4 hours of completing DARZALEX. Prior to the
introduction of post-infusion medication in clinical trials, infusion-related
reactions occurred up to 48 hours after infusion.
Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea,
hypertension, tachycardia, headache, laryngeal edema 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 infusionrelated 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

ONC0122_034-050_JanssenDarzalex.indd 37

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.
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Newly Diagnosed Multiple Myeloma Ineligible for Autologous Stem Cell
Transplant
Combination Treatment with Lenalidomide and Dexamethasone (DRd)
The safety of DARZALEX in combination with lenalidomide and dexamethasone
was evaluated in MAIA [see Clinical Studies (14.1) in Full Prescribing Information].
Adverse reactions described in Table 1 reflect exposure to DARZALEX for a
median treatment duration of 25.3 months (range: 0.1 to 40.44 months) for
daratumumab-lenalidomide-dexamethasone (DRd) and of 21.3 months (range:
0.03 to 40.64 months) for lenalidomide-dexamethasone (Rd).
Serious adverse reactions with a 2% greater incidence in the DRd arm
compared to the Rd arm were pneumonia (DRd 15% vs Rd 8%), bronchitis
(DRd 4% vs Rd 2%) and dehydration (DRd 2% vs Rd <1%).
Table 1: Adverse Reactions Reported in ≥10% of Patients and With at Least
a 5% Greater Frequency in the DRd Arm in MAIA

Bronchiolitis, Bronchitis, Bronchitis viral, Respiratory syncytial virus
bronchiolitis, Tracheobronchitis
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

Body System
Adverse Reaction

DRd (N=364)

Rd (N=365)

b
c

DRd (N=364)

All
Grade 3 Grade 4 All
Grade 3 Grade 4
Grades (%)
(%)
Grades (%)
(%)
(%)
(%)

Rd (N=365)

All
Grade 3 Grade 4 All
Grade 3 Grade 4
Grades (%)
(%)
Grades (%)
(%)
(%)
(%)

Gastrointestinal disorders
Diarrhea

57

7

0

46

4

0

Leukopenia

90

30

5

82

20

4

Constipation

41

1

<1

36

<1

0

Neutropenia

91

39

17

77

28

11

Nausea

32

1

0

23

1

0

Lymphopenia

84

41

11

75

36

6

Vomiting

17

1

0

12

<1

0

Thrombocytopenia 67

6

3

58

7

4

Anemia

13

0

57

24

0

Upper respiratory
tract infectiona

52

2

<1

36

2

<1

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Bronchitisb

29

3

0

21

1

0

Pneumoniac

26

14

1

14

7

1

Urinary tract
infection

18

2

0

10

2

0

Combination Treatment with Bortezomib, Melphalan and Prednisone
The safety of DARZALEX in combination with bortezomib, melphalan and
prednisone was evaluated in ALCYONE [see Clinical Studies (14.1) in Full
Prescribing Information]. Adverse reactions described in Table 3 reflect
exposure to DARZALEX for a median treatment duration of 14.7 months (range:
0 to 25.8 months) for daratumumab, bortezomib, melphalan and prednisone
(D-VMP) and of 12 months (range: 0.1 to 14.9 months) for VMP.
Serious adverse reactions with at least a 2% greater incidence in the D-VMP
arm compared to the VMP arm were pneumonia (D-VMP 11% vs VMP 4%),
upper respiratory tract infection (D-VMP 5% vs VMP 1%), and pulmonary
edema (D-VMP 2% vs VMP 0%).

Infections

General disorders and administration site conditions
Infusion-related
reactionsd

41

2

<1

0

0

0

Peripheral edemae 41

2

0

33

1

0

Fatigue

40

8

0

28

4

0

Asthenia

32

4

0

25

3

<1

Pyrexia

23

2

0

18

2

0

Chills

13

0

0

2

0

0

Musculoskeletal and connective tissue disorders
Back pain

34

3

<1

26

3

<1

Muscle spasms

29

1

0

22

1

0

Respiratory, thoracic and mediastinal disorders
Dyspneaf

32

3

<1

20

1

0

Coughg

30

<1

0

18

0

0

Nervous system disorders
Peripheral sensory 24
neuropathy

1

0

15

0

0

Headache

19

1

0

11

0

0

Paresthesia

16

0

0

8

0

0

Metabolism and nutrition disorders
Decreased
appetite

22

1

0

15

<1

<1

Hyperglycemia

14

6

1

8

3

1

Hypocalcemia

14

1

<1

9

1

1

Vascular disorders
Hypertensionh

13

6

<1

7

4

0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a
Acute sinusitis, Bacterial rhinitis, Laryngitis, Metapneumovirus infection,
Nasopharyngitis, Oropharyngeal candidiasis, Pharyngitis, Respiratory
syncytial virus infection, Respiratory tract infection, Respiratory tract
infection viral, Rhinitis, Rhinovirus infection, Sinusitis, Tonsillitis, Tracheitis,
Upper respiratory tract infection, Viral pharyngitis, Viral rhinitis, Viral upper
respiratory tract infection
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Table 3: Adverse Reactions Reported in ≥10% of Patients and With at
Least a 5% Greater Frequency in the D-VMP Arm in ALCYONE
Body System
Adverse Reaction

D-VMP (N=346)

VMP (N=354)

All
Grade 3 Grade 4 All
Grade 3 Grade 4
Grades (%)
(%)
Grades (%)
(%)
(%)
(%)

Infections
Upper
respiratory tract
48
infectiona

5

0

28

3

0

Pneumoniab

12

<1

6

5

<1

16

General disorders and administration site conditions
Infusion-related
reactionsc
Peripheral
edemad

28

21

4

1

1

0

<1

14

0

0

1

0

Respiratory, thoracic and mediastinal disorders
Coughe

16

<1

0

8

<1

0

Dyspneaf

13

2

1

5

1

0

10

4

<1

3

2

0

Vascular disorders
Hypertensiong

Key: D=daratumumab, VMP=bortezomib-melphalan-prednisone
a upper respiratory tract infection, bronchitis, bronchitis bacterial,
epiglottitis, laryngitis, laryngitis bacterial, metapneumovirus infection,
nasopharyngitis, oropharyngeal candidiasis, pharyngitis, pharyngitis
streptococcal, respiratory syncytial virus infection, respiratory tract
infection, respiratory tract infection viral, rhinitis, sinusitis, tonsillitis,
tracheitis, tracheobronchitis, viral pharyngitis, viral rhinitis, viral upper
respiratory tract infection
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DARZALEX® (daratumumab) injection
b

c
d
e
f
g

pneumonia, lung infection, pneumonia aspiration, pneumonia bacterial,
pneumonia pneumococcal, pneumonia streptococcal, pneumonia viral,
and pulmonary sepsis
Infusion-related reaction includes terms determined by investigators
to be related to infusion
edema peripheral, generalized edema, peripheral swelling
cough, productive cough
dyspnea, dyspnea exertional
hypertension, blood pressure increased

Laboratory abnormalities worsening during treatment from baseline listed
in Table 4.
Table 4: Treatment-Emergent Hematology Laboratory Abnormalities
in ALCYONE
D-VMP (N=346)
VMP (N=354)
All
Grade 3 Grade 4 All
Grade 3 Grade 4
Grades (%)
(%)
Grades (%)
(%)
(%)
(%)
Thrombocytopenia 88
27
11
88
26
16
Neutropenia
86
34
10
87
32
11
Lymphopenia
85
46
12
83
44
9
Anemia
47
18
0
50
21
0
Key: D=daratumumab, VMP=bortezomib-melphalan-prednisone
Newly Diagnosed Multiple Myeloma Eligible for Autologous Stem Cell Transplant
Combination Treatment with Bortezomib, Thalidomide and Dexamethasone
(DVTd)
The safety of DARZALEX in combination with bortezomib, thalidomide and
dexamethasone was evaluated in CASSIOPEIA [see Clinical Studies (14.1) in
Full Prescribing Information]. Adverse reactions described in Table 5 reflect
exposure to DARZALEX up to day 100 post-transplant. The median duration
of induction/ASCT/consolidation treatment was 8.9 months (range: 7.0 to
12.0 months) for DVTd and 8.7 months (range: 6.4 to 11.5 months) for VTd.
Serious adverse reactions with a 2% greater incidence in the DVTd arm
compared to the VTd arm were bronchitis (DVTd 2% vs VTd <1%) and
pneumonia (DVTd 6% vs VTd 4%).
Table 5: Adverse Reactions Reported in ≥ 10% of Patients and With at
Least a 5% Greater Frequency in the DVTd Arm in CASSIOPEIA
Body System
DVTd (N=536)
VTd (N=538)
Adverse Reaction All
Grade 3 Grade 4 All
Grade 3 Grade 4
Grades (%)
(%)
Grades (%)
(%)
(%)
(%)
General disorders and administration site conditions
3
<1
0
0
0
Infusion-related 35
reactionsa
Pyrexia
26
2
<1
21
2
0
Gastrointestinal disorders
Nausea
30
4
0
24
2
<1
Vomiting
16
2
0
10
2
0
Infections
27
1
0
17
1
0
Upper
respiratory tract
infectionb
20
1
0
13
1
0
Bronchitisc
Respiratory, thoracic and mediastinal disorders
17
0
0
9
0
0
Coughd
Vascular disorders
Hypertension
10
4
0
5
2
0
Key: D=daratumumab, VTd=bortezomib-thalidomide -dexamethasone.
a Infusion-related reaction includes terms determined by investigators to
be related to infusion
b Laryngitis, Laryngitis viral, 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
c Bronchiolitis, Bronchitis, Bronchitis chronic, Respiratory syncytial virus
bronchitis, Tracheobronchitis
d Cough, Productive cough
Note: Hematology laboratory related toxicities were excluded and reported
separately in the table below
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Table 6: Treatment-Emergent Hematology Laboratory Abnormalities
in CASSIOPEIA
DVTd (N=536)
VTd (N=538)
All
Grade 3 Grade 4 All
Grade 3 Grade 4
Grades (%)
(%)
Grades (%)
(%)
(%)
(%)
Lymphopenia
95
44
15
91
37
10
Leukopenia
82
14
10
57
6
9
Thrombocytopenia 81
9
5
58
8
3
Neutropenia
63
19
14
41
10
9
Anemia
36
4
0
35
5
0
Key: D=daratumumab, VTd=bortezomib-thalidomide -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 7 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 7: 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
Grade 3 Grade 4 All
Grade 3 Grade 4
Grades (%)
(%)
Grades (%)
(%)
(%)
(%)
Infections
Upper
respiratory tract
65
6
<1
51
4
0
infectiona
General disorders and administration site conditions
5
0
0
0
0
Infusion-related 48
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
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
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Laboratory abnormalities worsening during treatment from baseline listed
in Table 8.

Table 10: Treatment-Emergent Hematology Laboratory Abnormalities
in CASTOR
DVd (N=243)

Table 8: Treatment-Emergent Hematology Laboratory Abnormalities in
POLLUX
DRd (N=283)

Vd (N=237)

All
Grade 3 Grade 4 All
Grade 3 Grade 4
Grades (%)
(%)
Grades (%)
(%)
(%)
(%)

Rd (N=281)

All
Grade 3 Grade 4 All
Grade 3 Grade 4
Grades (%)
(%)
Grades (%)
(%)
(%)
(%)

Thrombocytopenia

90

28

19

85

22

13

Lymphopenia

89

41

7

81

24

3

Lymphopenia

95

42

10

87

32

6

Neutropenia

58

12

3

40

5

<1

Neutropenia

92

36

17

87

32

8

Anemia

48

13

0

56

14

0

7

6

67

10

5

Key: D=daratumumab, Vd=bortezomib-dexamethasone.

Anemia
52
13
0
57
19
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

0

Combination Treatment with Twice-Weekly (20/56 mg/m2) Carfilzomib and
Dexamethasone
The safety of DARZALEX in combination with twice weekly carfilzomib and
dexamethasone was evaluated in CANDOR [see Clinical Studies (14.2) in Full
Prescribing Information]. Adverse reactions described in Table 11 reflect
exposure to DARZALEX for a median treatment duration of 16.1 months (range:
0.1 to 23.7 months) for the daratumumab-carfilzomib-dexamethasone (DKd)
group and median treatment duration of 9.3 months (range: 0.1 to 22.4 months)
for the carfilzomib-dexamethasone group (Kd).
Serious adverse reactions occurred in 56% of patients who received
DARZALEX in combination with Kd and 46% of patients who received Kd. The
most frequent serious adverse reactions reported in the DKd arm as compared
with the Kd arm were pneumonia (DKd 14% vs Kd 9%), pyrexia (DKd 4.2% vs Kd
2.0%), influenza (DKd 3.9% vs Kd 1.3%), sepsis (DKd 3.9% vs Kd 1.3%), anemia
(DKd 2.3% vs Kd 0.7%), bronchitis (DKd 1.9% vs Kd 0%), and diarrhea (DKd
1.6% vs Kd 0%). Fatal adverse reactions within 30 days of the last dose of any
study treatment occurred in 10% of 308 patients who received DARZALEX in
combination with Kd versus 5% of 153 patients who received Kd. The most
frequent fatal adverse reaction was infection (4.5% vs 2.6%).
Permanent discontinuation of DARZALEX due to an adverse reaction occurred
in 9% of patients. Adverse reactions (>1%) which resulted in permanent
discontinuation of DARZALEX included pneumonia.
Infusion-related reactions that occurred on the day of administration of any
DARZALEX dose or on the next day occurred in 18% of patients and that
occurred on the day of administration of the first DARZALEX dose or the next
day occurred in 12%.

Thrombocytopenia 73

Combination Treatment with Bortezomib and Dexamethasone
The safety of DARZALEX in combination with lenalidomide and dexamethasone
was evaluated in CASTOR [see Clinical Studies (14.2) in Full Prescribing
Information]. Adverse reactions described in Table 9 reflect exposure
to DARZALEX for a median treatment duration of 6.5 months (range: 0 to
14.8 months) for daratumumab-bortezomib-dexamethasone (DVd) and of
5.2 months (range: 0.2 to 8.0 months) for bortezomib-dexamethasone (Vd) arm.
Serious adverse reactions occurred in 42% of patients in the DVd arm
compared with 34% in the Vd arm. Serious adverse reactions with at least
a 2% greater incidence in the DVd arm compared to the Vd arm were upper
respiratory tract infection (DVd 5% vs Vd 2%), diarrhea and atrial fibrillation
(DVd 2% vs Vd 0% for each).
Adverse reactions resulted in discontinuations for 7% (n=18) of patients in the
DVd arm versus 9% (n=22) in the Vd arm.
Table 9: Adverse Reactions Reported in ≥10% of Patients and With at
Least a 5% Greater Frequency in the DVd Arm CASTOR
Adverse Reaction

DVd (N=243)

Vd (N=237)

Grade 3 Grade 4
Grade 3 Grade 4 All
All
(%)
(%)
Grades (%)
Grades (%)
(%)
(%)
Nervous system disorders
Peripheral
sensory
neuropathy

47

5

0

38

6

<1

General disorders and administration site conditions
Infusion-related
reactionsa

45

9

0

0

0

0

Peripheral
edemab

22

1

0

13

0

0

Pyrexia

16

1

0

11

1

0

44

6

0

30

3

<1

Infections
Upper
respiratory
tract infectionc

Gastrointestinal disorders
Diarrhea

32

3

<1

22

1

0

Vomiting

11

0

0

4

0

0

0

0

Respiratory, thoracic and mediastinal disorders
Coughd

27

0

0

14

21
4
0
11
1
0
Dyspneae
Key: D=daratumumab, Vd=bortezomib-dexamethasone.
a Infusion-related reaction includes terms determined by investigators to be
related to infusion
b edema peripheral, edema, generalized edema, peripheral swelling
c 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
d cough, productive cough, allergic cough
e dyspnea, dyspnea exertional
Laboratory abnormalities worsening during treatment are listed in Table 10.
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Table 11: Adverse Reactions (≥15%) in Patients Who Received DARZALEX in
Combination with Carfilzomib and Dexamethasone (DKd) in CANDOR
Adverse Reaction
DKd (N=308)
Kd (N=153)
All Grades Grades 3 or 4 All Grades Grades 3 or 4
(%)
(%)
(%)
(%)
General Disorders and Administration Site Conditions
41
12
28
5
Infusion-related
reactionsa
32
11
28
8
Fatigueb
Pyrexia
20
1.9
15
0.7
Infections
Respiratory tract
40g
7
29
3.3
infectionc
13
12
9
Pneumonia
18g
Bronchitis
17
2.6
12
1.3
Blood and lymphatic system disorders
Thrombocytopeniad
37
25
30
16
Anemiae
33
17
31
14
Gastrointestinal disorders
Diarrhea
32
3.9
14
0.7
Nausea
18
0
13
0.7
Vascular Disorders
Hypertension
31
18
28
13
Respiratory, Thoracic and Mediastinal Disorders
21
0
21
0
Coughf
Dyspnea
20
3.9
22
2.6
Psychiatric disorders
Insomnia
18
3.9
11
2
Musculoskeletal and connective tissue disorders
Back pain
16
1.9
10
1.3
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Key: D=daratumumab; Kd=carfilzomib-dexamethasone
a The incidence of infusion related reactions is based on a group of
symptoms (including hypertension, pyrexia, rash, myalgia, hypotension,
blood pressure increased, urticaria, acute kidney injury, bronchospasm,
face edema, hypersensitivity, rash, syncope, wheezing, eye pruritus, eyelid
edema, renal failure, swelling face) related to infusion reactions which
occurred within 1 day after DKd or Kd administration.
b Fatigue includes fatigue and asthenia.
c Respiratory tract infection includes respiratory tract infection, lower
respiratory tract infection, upper respiratory tract infection and viral upper
respiratory tract infection.
d Thrombocytopenia includes platelet count decreased and thrombocytopenia.
e Anemia includes anemia, hematocrit decreased and hemoglobin decreased.
f Cough includes productive cough and cough.
g Includes fatal adverse reactions.
Adverse Reactions Occurring at a Frequency of < 15%
• Blood and lymphatic system disorders: neutropenia, lymphopenia,
leukopenia, febrile neutropenia
• Cardiac disorders: atrial fibrillation
• Gastrointestinal disorders: vomiting, constipation
• General disorders and administration site conditions: peripheral edema,
asthenia, chills
• Infections: influenza, urinary tract infection, sepsis, septic shock
• Metabolism and nutrition disorders: decreased appetite, hyperglycemia,
hypocalcemia, dehydration
• Musculoskeletal and connective tissue disorders: muscle spasms,
arthralgia, musculoskeletal chest pain
• Nervous system disorders: headache, dizziness, peripheral sensory
neuropathy, paraesthesia, posterior reversible encephalopathy syndrome
• Respiratory, thoracic and mediastinal disorders: pulmonary edema
• Skin and subcutaneous tissue disorders: rash, pruritus
Combination Treatment with Once-Weekly (20/70 mg/m2) Carfilzomib and
Dexamethasone
The safety of DARZALEX in combination with once-weekly carfilzomib and
dexamethasone was evaluated in EQUULEUS [see Clinical Studies (14.2) in
Full Prescribing Information]. Adverse reactions described in Table 12 reflect
exposure to DARZALEX for a median treatment duration of 19.8 months (range:
0.3 to 34.5 months).
Serious adverse reactions were reported in 48% of patients. The most frequent
serious adverse reactions reported were pneumonia (4.7%), upper respiratory
tract infection (4.7%), basal cell carcinoma (4.7%), influenza (3.5%), general
physical health deterioration (3.5%), and hypercalcemia (3.5%). Fatal adverse
reactions within 30 days of the last dose of any study treatment occurred in
3.5% of patients who died of general physical health deterioration, multi-organ
failure secondary to pulmonary aspergillosis, and disease progression.
Permanent discontinuation of DARZALEX due to an adverse reaction
occurred in 8% of patients. No adverse reactions which resulted in permanent
discontinuation of DARZALEX occurred in more than one patient.
Infusion-related reactions that occurred on the day of administration of any
DARZALEX dose or on the next day occurred in 44% of patients. For patients
who received the split first dose of DARZALEX, infusion-related reactions that
occurred in 36% and 4% on the first and second day of administration of
DARZALEX, respectively.

Table 12: Adverse Reactions (≥15%) of Patients Who Received DARZALEX in
Combination with Carfilzomib and Dexamethasone in EQUULEUS
(continued)
DKd (N=85)
Adverse Reaction
All Grades (%)
Grades 3 or 4 (%)
Gastrointestinal disorders
Nausea
42
1.2
Vomiting
40
1.2
Diarrhea
38
2.4
Constipation
17
0
Respiratory, thoracic and mediastinal disorders
Dyspnea
35
3.5
33
0
Coughh
Vascular disorders
Hypertension
33
20
Psychiatric disorders
Insomnia
33
4.7
Nervous system disorders
Headache
27
1.2
Musculoskeletal and connective tissue disorders
Back pain
25
0
Pain in extremity
15
0

Table 12: Adverse Reactions (≥15%) of Patients Who Received DARZALEX in
Combination with Carfilzomib and Dexamethasone in EQUULEUS
DKd (N=85)
Adverse Reaction
All Grades (%)
Grades 3 or 4 (%)
Blood and lymphatic system disorders
68
32
Thrombocytopeniaa
Anemiab
52
21
31
21
Neutropeniac
Lymphopeniad
29
25
General disorder and administration site conditions
54
18
Fatiguee
Infusion-related reactionsf
53
12
Pyrexia
37
1.2
Infections
53
3.5
Respiratory tract
infectiong
Bronchitis
19
0
Nasopharyngitis
18
0
Influenza
17
3.5
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Key: D=daratumumab; Kd=carfilzomib-dexamethasone
a Thrombocytopenia includes platelet count decreased and thrombocytopenia.
b Anemia includes anemia, hematocrit decreased and hemoglobin decreased.
c Neutropenia includes neutrophil count decreased and neutropenia.
d Lymphopenia includes lymphocyte count decreased and lymphopenia
e Fatigue includes fatigue and asthenia.
f The incidence of infusion related reactions is based on a group of
symptoms (including hypertension, pyrexia, rash, myalgia, hypotension,
blood pressure increased, urticaria, acute kidney injury, bronchospasm,
face edema, hypersensitivity, rash, syncope, wheezing, eye pruritus, eyelid
edema, renal failure, swelling face) related to infusion reactions which
occurred within 1 day after DKd administration.
g Respiratory tract infection includes respiratory tract infection, lower
respiratory tract infection, upper respiratory tract infection and viral upper
respiratory tract infection.
h Cough includes productive cough and cough.
Adverse Reactions Occurring at a Frequency of < 15%
• Blood and lymphatic system disorders: leukopenia, febrile neutropenia
• Cardiac disorders: atrial fibrillation
• Gastrointestinal disorders: pancreatitis
• General disorders and administration site conditions: peripheral edema, chills
• Infections: pneumonia, urinary tract infection, sepsis, septic shock
• Metabolism and nutrition disorders: decreased appetite, hyperglycemia,
dehydration, hypocalcemia
• Musculoskeletal and connective tissue disorders: muscle spasms,
musculoskeletal chest pain, arthralgia
• Nervous system disorders: dizziness, paraesthesia, peripheral sensory
neuropathy
• Skin and subcutaneous tissue disorders: pruritus, rash
Combination Treatment with Pomalidomide and Dexamethasone
The safety of DARZALEX in combination with pomalidomide and dexamethasone
was evaluated in EQUULEUS [see Clinical Studies (14.2) in Full Prescribing
Information]. Adverse reactions described in Table 13 reflect exposure to
DARZALEX, pomalidomide and dexamethasone (DPd) for a median treatment
duration of 6 months (range: 0.03 to 16.9 months).
The overall incidence of serious adverse reactions was 49%. Serious adverse
reactions reported in ≥5% patients included pneumonia (7%). Adverse
reactions resulted in discontinuations for 13% of patients.
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Table 13: Adverse Reactions With Incidence ≥10% Reported in EQUULEUS
Adverse Reaction
DPd (N=103)
All Grades (%) Grade 3 (%)
Grade 4 (%)
General disorders and administration site conditions
Fatigue
50
10
0
50
4
0
Infusion-related
reactionsa
Pyrexia
25
1
0
Chills
20
0
0
17
4
0
Edema peripheralb
Asthenia
15
0
0
Non-cardiac chest pain
15
0
0
Pain
11
0
0
Infections
Upper respiratory tract
50
4
1
infectionc
15
8
2
Pneumoniad
Respiratory, thoracic and mediastinal disorders
Coughe
43
1
0
Dyspneaf
33
6
1
Nasal congestion
16
0
0
Gastrointestinal disorders
Diarrhea
38
3
0
Constipation
33
0
0
Nausea
30
0
0
Vomiting
21
2
0
Musculoskeletal and connective tissue disorders
Muscle spasms
26
1
0
Back pain
25
6
0
Arthralgia
22
2
0
Pain in extremity
15
0
0
Bone pain
13
4
0
Musculoskeletal chest
13
2
0
pain
Psychiatric disorders
Insomnia
23
2
0
Anxiety
13
0
0
Nervous system disorders
Dizziness
21
2
0
Tremor
19
3
0
Headache
17
0
0
Metabolism and nutrition disorders
Hypokalemia
16
3
0
Hyperglycemia
13
5
1
Decreased appetite
11
0
0
Key: D=daratumumab, Pd=pomalidomide-dexamethasone.
a Infusion-related reaction includes terms determined by investigators to be
related to infusion
b edema, edema peripheral, peripheral swelling.
c acute tonsillitis, bronchitis, laryngitis, nasopharyngitis, pharyngitis,
respiratory syncytial virus infection, rhinitis, sinusitis, tonsillitis, upper
respiratory tract infection
d lung infection, pneumonia, pneumonia aspiration
e cough, productive cough, allergic cough
f dyspnea, dyspnea exertional

Monotherapy
The safety of DARZALEX was evaluated in 156 adult patients with relapsed and
refractory multiple myeloma in three open-label, clinical trials. Patients received
DARZALEX 16 mg/kg. The median duration of exposure was 3.3 months (range:
0.03 to 20.04 months).
Serious adverse reactions were reported in 51 (33%) patients. The most frequent
serious adverse reactions were pneumonia (6%), general physical health
deterioration (3%), and pyrexia (3%).
Adverse reactions resulted in treatment delay for 24 (15%) patients, most
frequently for infections. Adverse reactions resulted in discontinuations for
6 (4%) patients.
Adverse reactions occurring in at least 10% of patients are presented in
Table 15. Table 16 describes Grade 3–4 laboratory abnormalities reported at
a rate of ≥10%.

Laboratory abnormalities worsening during treatment are listed in Table 14.
Table 14: Treatment-Emergent Hematology Laboratory Abnormalities
in EQUULEUS
DPd (N=103)
All Grades
Grade 3
Grade 4
(%)
(%)
(%)
Neutropenia
95
36
46
Lymphopenia
94
45
26
Thrombocytopenia
75
10
10
Anemia
57
30
0
Key: D=daratumumab, Pd=pomalidomide-dexamethasone.
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Table 15: Adverse Reactions With Incidence ≥10% in Patients With
Multiple Myeloma Treated With DARZALEX 16 mg/kg
DARZALEX
(N=156)
All Grades
Grade 3
Grade 4
Adverse Reaction
(%)
(%)
(%)
General disorders and administration site conditions
48
3
0
Infusion-related reactiona
Fatigue
39
2
0
Pyrexia
21
1
0
Chills
10
0
0
Gastrointestinal disorders
Nausea
27
0
0
Diarrhea
16
1
0
Constipation
15
0
0
Vomiting
14
0
0
Musculoskeletal and connective tissue disorders
Back pain
23
2
0
Arthralgia
17
0
0
Pain in extremity
15
1
0
Musculoskeletal chest pain
12
1
0
Respiratory, thoracic and mediastinal disorders
Cough
21
0
0
Nasal congestion
17
0
0
Dyspnea
15
1
0
Infections
Upper respiratory tract
infection
20
1
0
Nasopharyngitis
15
0
0
11
6
0
Pneumoniab
Metabolism and nutrition disorders
Decreased appetite
15
1
0
Nervous system disorders
Headache
12
1
0
Vascular disorders
Hypertension
10
5
0
a Infusion-related reaction includes terms determined by investigators to
be related to infusion
b Pneumonia also includes the terms streptococcal pneumonia and lobar
pneumonia.
Table 16: Treatment-Emergent Grade 3-4 Laboratory Abnormalities (≥10%)
Daratumumab 16 mg/kg (N=156)
Lymphopenia
Neutropenia
Thrombocytopenia
Anemia

All Grades (%)
72
60
48
45

Grade 3 (%)
30
17
10
19

Grade 4 (%)
10
3
8
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.
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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

Group (IMWG) criteria. In patients with persistent very good partial response,
where daratumumab interference is suspected, consider using a FDAapproved 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.

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
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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
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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].
Manufactured by:
Janssen Biotech, Inc.
Horsham, PA 19044
U.S. License Number 1864
© 2015-2021 Janssen Pharmaceutical Companies
cp-60865v6
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DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection, for
subcutaneous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
Multiple Myeloma
DARZALEX FASPRO is indicated for the treatment of adult patients with
multiple myeloma:
• in combination with bortezomib, melphalan and prednisone in newly
diagnosed patients who are ineligible for autologous stem cell transplant.
• in combination with lenalidomide and dexamethasone in newly diagnosed
patients who are ineligible for autologous stem cell transplant and in
patients with relapsed or refractory multiple myeloma who have received
at least one prior therapy.
• in combination with bortezomib, 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 pomalidomide and dexamethasone in patients who
have received at least one prior line of therapy including lenalidomide and
a proteasome inhibitor.
• as monotherapy, in patients who have received at least three prior lines of
therapy including a proteasome inhibitor (PI) and an immunomodulatory
agent or who are double-refractory to a PI and an immunomodulatory agent.
Light Chain Amyloidosis
DARZALEX FASPRO in combination with bortezomib, cyclophosphamide and
dexamethasone is indicated for the treatment of adult patients with newly
diagnosed light chain (AL) amyloidosis.
This indication is approved under accelerated approval based on response
rate [see Clinical Studies (14.1) in Full Prescribing Information]. Continued
approval for this indication may be contingent upon verification and description
of clinical benefit in a confirmatory trial(s).
Limitations of Use
DARZALEX FASPRO is not indicated and is not recommended for the treatment
of patients with light chain (AL) amyloidosis who have NYHA Class IIIB or
Class IV cardiac disease or Mayo Stage IIIB outside of controlled clinical trials
[see Warnings and Precautions].
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 administration-related 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.
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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.
Newly Diagnosed Multiple Myeloma
In Combination with Bortezomib, Melphalan and Prednisone
The safety of DARZALEX FASPRO with bortezomib, melphalan and prednisone
was evaluated in a single-arm cohort of PLEIADES [see Clinical Studies
(14.1) in Full Prescribing Information]. Patients received DARZALEX FASPRO
1,800 mg/30,000 units administered subcutaneously once weekly from weeks
1 to 6, once every 3 weeks from weeks 7 to 54 and once every 4 weeks starting
with week 55 until disease progression or unacceptable toxicity (N=67) in
combination with bortezomib, melphalan and prednisone. Among these
patients, 93% were exposed for 6 months or longer and 19% were exposed
for greater than one year.
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Serious adverse reactions occurred in 39% of patients who received
DARZALEX FASPRO. Serious adverse reactions in >5% of patients included
pneumonia and pyrexia. Fatal adverse reactions occurred in 3% of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse
reaction occurred in 4.5% of patients. The adverse reaction resulting in
permanent discontinuation of DARZALEX FASPRO in more than 1 patient was
neutropenic sepsis.
Dosage interruptions (defined as dose delays or skipped doses) due to an
adverse reaction occurred in 51% of patients who received DARZALEX FASPRO.
Adverse reactions requiring dosage interruptions in >5% of patients included
thrombocytopenia, neutropenia, anemia, and pneumonia.
The most common adverse reactions (≥20%) were upper respiratory
tract infection, constipation, nausea, fatigue, pyrexia, peripheral sensory
neuropathy, diarrhea, cough, insomnia, vomiting, and back pain.
Table 1 summarizes the adverse reactions in patients who received
DARZALEX FASPRO in PLEIADES.
Table 1: Adverse Reactions (≥10%) in Patients Who Received
DARZALEX FASPRO with Bortezomib, Melphalan and
Prednisone (DARZALEX FASPRO-VMP) in PLEIADES
DARZALEX FASPRO
with Bortezomib, Melphalan
and Prednisone
(N=67)
Adverse Reaction
All Grades (%)
Grades ≥3 (%)
Infections
39
0
Upper respiratory tract infectiona
Bronchitis
16
0
15
7#
Pneumoniab
Gastrointestinal disorders
Constipation
37
0
Nausea
36
0
Diarrhea
33
3#
Vomiting
21
0
Abdominal painc
13
0
General disorders and administration site conditions
36
3
Fatigued
Pyrexia
34
0
Edema peripherale
13
1#
Nervous system disorders
Peripheral sensory neuropathy
34
1#
Dizziness
10
0
Respiratory, thoracic and mediastinal disorders
Coughf
24
0
Psychiatric disorders
Insomnia
22
3#
Musculoskeletal and connective tissue disorders
Back pain
21
3#
Musculoskeletal chest pain
12
0
Metabolism and nutrition disorders
Decreased appetite
15
1#
Skin and subcutaneous tissue disorders
Rash
13
0
Pruritus
12
0
Vascular disorders
Hypertension
13
6#
Hypotension
10
3#
a Upper respiratory tract infection includes nasopharyngitis, respiratory
syncytial virus infection, respiratory tract infection, rhinitis, tonsillitis, upper
respiratory tract infection, and viral pharyngitis.
b Pneumonia includes lower respiratory tract infection, lung infection,
pneumocystis jirovecii pneumonia, pneumonia, and pneumonia bacterial.
c Abdominal pain includes abdominal pain, and abdominal pain upper.
d Fatigue includes asthenia, and fatigue.
e Edema peripheral includes edema, edema peripheral, and peripheral swelling.
f Cough includes cough, and productive cough.
# Only grade 3 adverse reactions occurred.

Table 2: Select Hematology Laboratory Abnormalities Worsening from
Baseline in Patients Who Received DARZALEX FASPRO with
Bortezomib, Melphalan and Prednisone (DARZALEX FASPRO-VMP)
in PLEIADES
DARZALEX FASPRO
with Bortezomib, Melphalan
and Prednisonea
Laboratory Abnormality
All Grades (%)
Grades 3-4 (%)
Decreased leukocytes
96
52
Decreased lymphocytes
93
84
Decreased platelets
93
42
Decreased neutrophils
88
49
Decreased hemoglobin
48
19
a Denominator is based on the safety population treated with
DARZALEX FASPRO-VMP (N=67).

Clinically relevant adverse reactions in <10% of patients who received
DARZALEX FASPRO with bortezomib, melphalan and prednisone included:
• General disorders and administration site conditions: infusion reaction,
injection site reaction, chills
• Infections: herpes zoster, urinary tract infection, influenza, sepsis
• Musculoskeletal and connective tissue disorders: arthralgia, muscle spasms
• Nervous system disorders: headache, paresthesia
• Metabolism and nutrition disorders: hypocalcemia, hyperglycemia
• Respiratory, thoracic and mediastinal disorders: dyspnea, pulmonary edema
• Cardiac disorders: atrial fibrillation
Table 2 summarizes the laboratory abnormalities in patients who received
DARZALEX FASPRO in PLEIADES.
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Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone
was evaluated in a single-arm cohort of PLEIADES [see Clinical Studies
(14.2) in Full Prescribing Information]. Patients received DARZALEX FASPRO
1,800 mg/30,000 units administered subcutaneously once weekly from weeks
1 to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks starting
with week 25 until disease progression or unacceptable toxicity (N=65) in
combination with lenalidomide and dexamethasone. Among these patients,
92% were exposed for 6 months or longer and 20% were exposed for greater
than one year.
Serious adverse reactions occurred in 48% of patients who received
DARZALEX FASPRO. Serious adverse reactions in >5% of patients included
pneumonia, influenza and diarrhea. Fatal adverse reactions occurred in
3.1% of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction
occurred in 11% of patients who received DARZALEX FASPRO. Adverse
reactions resulting in permanent discontinuation of DARZALEX FASPRO in
more than 1 patient were pneumonia and anemia.
Dosage interruptions due to an adverse reaction occurred in 63% of patients
who received DARZALEX FASPRO. Adverse reactions requiring dosage
interruptions in >5% of patients included neutropenia, pneumonia, upper
respiratory tract infection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (≥20%) were fatigue, diarrhea, upper
respiratory tract infection, muscle spasms, constipation, pyrexia, pneumonia,
and dyspnea.
Table 3 summarizes the adverse reactions in patients who received
DARZALEX FASPRO in PLEIADES.
Table 3: 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
22
3
Dyspneae
14
0
Coughf
Nervous system disorders
Peripheral sensory neuropathy
17
2#
Psychiatric disorders
Insomnia
17
5#
Metabolism and nutrition disorders
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Table 3: Adverse Reactions (≥10%) in Patients Who Received
DARZALEX FASPRO with Lenalidomide and Dexamethasone
(DARZALEX FASPRO-Rd) in PLEIADES (continued)
DARZALEX FASPRO with
Lenalidomide and Dexamethasone
(N=65)
All Grades (%)
Grades ≥3 (%)
Adverse Reaction
Hyperglycemia
12
9#
Hypocalcemia
11
0
a Fatigue includes asthenia, and fatigue.
b Upper respiratory tract infection includes nasopharyngitis, pharyngitis,
respiratory tract infection viral, rhinitis, sinusitis, upper respiratory tract
infection, and upper respiratory tract infection bacterial.
c Pneumonia includes lower respiratory tract infection, lung infection, and
pneumonia.
d Bronchitis includes bronchitis, and bronchitis viral.
e Dyspnea includes dyspnea, and dyspnea exertional.
f Cough includes cough, and productive cough.
# Only grade 3 adverse reactions occurred.

Table 5: Adverse Reactions Reported in ≥10% of Patients and With at
Least a 5% Greater Frequency in the DARZALEX FASPRO-Pd Arm
in APOLLO

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 4 summarizes the laboratory abnormalities in patients who received
DARZALEX FASPRO in PLEIADES.
Table 4: 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).
In Combination with Pomalidomide and Dexamethasone
The safety of DARZALEX FASPRO with pomalidomide and dexamethasone
compared to pomalidomide and dexamethasone (Pd) in patients who
had received at least one prior line of therapy with lenalidomide and a
proteasome inhibitor (PI) was evaluated in APOLLO [see Clinical Studies
(14.2) in Full Prescribing Information]. Patients received DARZALEX FASPRO
1,800 mg/30,000 units administered subcutaneously once weekly from weeks
1 to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks
starting with week 25 until disease progression or unacceptable toxicity in
combination with pomalidomide and dexamethasone (n=149) or pomalidomide
and dexamethasone (n=150). Among patients receiving DARZALEX FASPRO-Pd,
71% were exposed for 6 months or longer and 50% were exposed for greater
than one year.
Serious adverse reactions occurred in 50% of patients who received
DARZALEX FASPRO-Pd. The most frequent serious adverse reactions in >5%
of patients who received DARZALEX FASPRO-Pd were pneumonia (15%) and
lower respiratory tract infection (12%). Fatal adverse reactions occurred in
7% of patients who received DARZALEX FASPRO-Pd.
Permanent treatment discontinuation due to an adverse reaction occurred in
2% of patients who received DARZALEX FASPRO-Pd. No adverse reactions
resulting in permanent discontinuation occurred in more than 1 patient.
The most common adverse reactions (≥20%) were fatigue, pneumonia, upper
respiratory tract infection, and diarrhea.
Table 5 summarizes the adverse reactions in patients who received
DARZALEX FASPRO in APOLLO.
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DARZALEX FASPRO-Pd
(N=149)
Adverse Reaction

All Grades
(%)

Grades ≥3
(%)

Pd (N=150)
All Grades
(%)

Grades ≥3
(%)

General disorders and administration site conditions
Fatigue

46

13

39

5#

Pyrexia

19

0

14

0

Edema peripheralb

15

0

9

0

38

23@

27

17@

36

1#

22

2#

5#

14

1#

Infections
Pneumoniac
Upper respiratory
infectiond

Gastrointestinal disorders
Diarrhea

22

Respiratory, thoracic and mediastinal disorders
13
0
8
0
Coughe
Key: Pd=pomalidomide-dexamethasone
a Fatigue includes asthenia, and fatigue.
b Edema peripheral includes edema, edema peripheral and peripheral
swelling.
c Pneumonia includes atypical pneumonia, lower respiratory tract infection,
pneumonia, pneumonia aspiration, pneumonia bacterial, and pneumonia
respiratory syncytial viral.
d Upper respiratory tract infection includes nasopharyngitis, pharyngitis,
respiratory syncytial virus infection, respiratory tract infection, respiratory
tract infection viral, rhinitis, sinusitis, tonsillitis, upper respiratory tract
infection, and viral upper respiratory tract infection.
e Cough includes cough, and productive cough.
# Only grade 3 adverse reactions occurred.
@ Grade 5 adverse reactions occurred, n=3 (2.0%) in the DARZALEX FASPRO-Pd
arm and n=2 (1.3%) in the Pd arm.
Clinically relevant adverse reactions in <10% of patients who received
DARZALEX FASPRO with pomalidomide and dexamethasone include:
• Metabolism and nutrition disorders: hypocalcemia, hypokalemia,
decreased appetite, dehydration
• Nervous system disorders: peripheral sensory neuropathy, syncope,
headache, paresthesia, dizziness
• Musculoskeletal and connective tissue disorders: muscle spasms,
musculoskeletal chest pain, arthralgia
• Psychiatric disorders: insomnia
• Gastrointestinal disorders: nausea, abdominal pain, vomiting
• Skin and subcutaneous tissue disorders: rash, pruritus
• Cardiac disorders: atrial fibrillation
• General disorders and administration site conditions: infusion reactions,
chills, injection site reaction
• Infections: urinary tract infection, influenza, hepatitis B reactivation,
herpes zoster, sepsis
• Vascular disorders: hypertension, hypotension
Table 6 summarizes the laboratory abnormalities in patients who received
DARZALEX FASPRO in APOLLO.
Table 6:

Select Hematology Laboratory Abnormalities Worsening from
Baseline in Patients Who Received DARZALEX FASPRO-Pd or
Pd in APOLLO
DARZALEX
Pda
FASPRO-Pda
All Grades Grades 3-4 All Grades Grades 3-4
Laboratory Abnormality
(%)
(%)
(%)
(%)
Decreased neutrophils
97
84
84
63
Decreased leukocytes
95
64
82
40
Decreased lymphocytes
93
59
79
33
Decreased platelets
75
19
60
19
Decreased hemoglobin
51
16
57
15
Key: Pd=pomalidomide-dexamethasone
a Denominator is based on number of subjects with a baseline and
post-baseline laboratory value for each laboratory test: N=148 for
DARZALEX FASPRO-Pd and N=149 for Pd.
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Monotherapy
The safety of DARZALEX FASPRO as monotherapy was evaluated in COLUMBA
[see Clinical Trials (14.2) in Full Prescribing Information]. Patients received
DARZALEX FASPRO 1,800 mg/30,000 units administered subcutaneously or
daratumumab 16 mg/kg administered intravenously; each administered once
weekly from weeks 1 to 8, once every 2 weeks from weeks 9 to 24 and once
every 4 weeks starting with week 25 until disease progression or unacceptable
toxicity. Among patients receiving DARZALEX FASPRO, 37% were exposed for
6 months or longer and 1% were exposed for greater than one year.
Serious adverse reactions occurred in 26% of patients who received
DARZALEX FASPRO. Fatal adverse reactions occurred in 5% of patients. Fatal
adverse reactions occurring in more than 1 patient were general physical
health deterioration, septic shock, and respiratory failure.
Permanent discontinuation due to an adverse reaction occurred in 10% of
patients who received DARZALEX FASPRO. Adverse reactions resulting in
permanent discontinuation of DARZALEX FASPRO in more than 2 patients
were thrombocytopenia and hypercalcemia.
Dosage interruptions due to an adverse reaction occurred in 26% of patients
who received DARZALEX FASPRO. Adverse reactions requiring dosage
interruption in >5% of patients included thrombocytopenia.
The most common adverse reaction (≥20%) was upper respiratory tract infection.
Table 7 summarizes the adverse reactions in COLUMBA.

Table 8 summarizes the laboratory abnormalities in COLUMBA.

Table 7: Adverse Reactions (≥10%) in Patients Who Received
DARZALEX FASPRO or Intravenous Daratumumab in COLUMBA
DARZALEX FASPRO
Intravenous Daratumumab
(N=260)
(N=258)
All Grades Grade ≥3 All Grades Grade ≥3
(%)
(%)
(%)
(%)
Adverse Reaction
Infections
Upper respiratory
24
1#
22
1#
tract infectiona
Pneumoniab
8
5
10
6@
Gastrointestinal disorders
11
0.4#
Diarrhea
15
1#
Nausea
8
0.4#
11
0.4#
General disorders and administration site conditions
15
1#
16
2#
Fatiguec
Infusion reactionsd
13
2#
34
5#
Pyrexia
13
0
13
1#
Chills
6
0.4#
12
1#
Musculoskeletal and connective tissue disorders
Back pain
10
2#
12
3#
Respiratory, thoracic and mediastinal disorders
9
1#
14
0
Coughe
6
1#
11
1#
Dyspneaf
a Upper respiratory tract infection includes acute sinusitis, nasopharyngitis,
pharyngitis, respiratory syncytial virus infection, respiratory tract infection,
rhinitis, rhinovirus infection, sinusitis, and upper respiratory tract infection.
b Pneumonia includes lower respiratory tract infection, lung infection,
pneumocystis jirovecii pneumonia, and pneumonia.
c Fatigue includes asthenia, and fatigue.
d Infusion reactions includes terms determined by investigators to be related
to infusion.
e Cough includes cough, and productive cough.
f Dyspnea includes dyspnea, and dyspnea exertional.
# Only grade 3 adverse reactions occurred.
@ Grade 5 adverse reactions occurred.
Clinically relevant adverse reactions in <10% of patients who received
DARZALEX FASPRO included:
• General disorders and administration site conditions: injection site
reaction, peripheral edema
• Musculoskeletal and connective tissue disorders: arthralgia,
musculoskeletal chest pain, muscle spasms
• Gastrointestinal disorders: constipation, vomiting, abdominal pain
• Metabolism and nutrition disorders: decreased appetite, hyperglycemia,
hypocalcemia, dehydration
• Psychiatric disorders: insomnia
• Vascular disorders: hypertension, hypotension
• Nervous system disorders: dizziness, peripheral sensory neuropathy,
paresthesia
• Infections: bronchitis, influenza, urinary tract infection, herpes zoster,
sepsis, hepatitis B virus reactivation
• Skin and subcutaneous tissue disorders: pruritus, rash
• Cardiac disorders: atrial fibrillation
• Respiratory, thoracic and mediastinal disorders: pulmonary edema
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Table 8: Select Hematology Laboratory Abnormalities Worsening
from Baseline in Patients Receiving DARZALEX FASPRO or
Intravenous Daratumumab in COLUMBA
DARZALEX
Intravenous
FASPROa
Daratumumaba
Grades
All
Grades
All
3-4
Grades
3-4
Grades
(%)
(%)
(%)
(%)
Laboratory Abnormality
Decreased leukocytes
65
19
57
14
Decreased lymphocytes
59
36
56
36
Decreased neutrophils
55
19
43
11
Decreased platelets
43
16
45
14
Decreased hemoglobin
42
14
39
16
a Denominator is based on the safety population treated with DARZALEX FASPRO
(N=260) and Intravenous Daratumumab (N=258).
Light Chain Amyloidosis
In Combination with Bortezomib, Cyclophosphamide and Dexamethasone
The safety of DARZALEX FASPRO with bortezomib, cyclophosphamide and
dexamethasone (DARZALEX FASPRO-VCd) was evaluated in ANDROMEDA
[see Clinical Studies (14.2) in Full Prescribing Information]. Patients received
DARZALEX FASPRO 1,800 mg/30,000 units administered subcutaneously
once weekly from weeks 1 to 8, once every 2 weeks from weeks 9 to 24
and once every 4 weeks starting with week 25 until disease progression or
unacceptable toxicity or a maximum of 2 years. Among patients who received
DARZALEX FASPRO-VCd, 74% were exposed for 6 months or longer and 32%
were exposed for greater than one year.
Serious adverse reactions occurred in 43% of patients who received
DARZALEX FASPRO in combination with VCd. Serious adverse reactions that
occurred in at least 5% of patients in the DARZALEX FASPRO-VCd arm were
pneumonia (9%), cardiac failure (8%), and sepsis (5%). Fatal adverse reactions
occurred in 11% of patients. Fatal adverse reactions that occurred in more
than one patient included cardiac arrest (4%), sudden death (3%), cardiac
failure (3%), and sepsis (1%).
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction
occurred in 5% of patients. Adverse reactions resulting in permanent
discontinuation of DARZALEX FASPRO in more than one patient were
pneumonia, sepsis, and cardiac failure.
Dosage interruptions (defined as dose delays or skipped doses) due
to an adverse reaction occurred in 36% of patients who received
DARZALEX FASPRO. Adverse reactions which required a dosage interruption in
≥3% of patients included upper respiratory tract infection (9%), pneumonia
(6%), cardiac failure (4%), fatigue (3%), herpes zoster (3%), dyspnea (3%),
and neutropenia (3%).
The most common adverse reactions (≥20%) were upper respiratory tract
infection, diarrhea, peripheral edema, constipation, fatigue, peripheral
sensory neuropathy, nausea, insomnia, dyspnea, and cough.
Table 9 below summarizes the adverse reactions in patients who received
DARZALEX FASPRO in ANDROMEDA.
Table 9: Adverse Reactions (≥10%) in Patients with AL Amyloidosis Who
Received DARZALEX FASPRO with Bortezomib, Cyclophosphamide
and Dexamethasone (DARZALEX FASPRO-VCd) with a Difference
Between Arms of >5% Compared to VCd in ANDROMEDA
DARZALEX FASPRO-VCd
VCd
(N=193)
(N=188)
All Grades Grades 3-4 All Grades Grades 3-4
(%)
(%)
(%)
(%)
Adverse Reaction
Infections
Upper respiratory
40
1#
21
1#
tract infectiona
Pneumoniab
15
10
9
5
Gastrointestinal disorders
30
4
Diarrhea
36
6#
29
0
Constipation
34
2#
Nervous system disorders
Peripheral
sensory
31
3#
20
2#
neuropathy
Respiratory, thoracic and mediastinal disorders
26
4
20
4#
Dyspneac
Coughd
20
1#
11
0
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Table 9: Adverse Reactions (≥10%) in Patients with AL Amyloidosis Who
Received DARZALEX FASPRO with Bortezomib, Cyclophosphamide
and Dexamethasone (DARZALEX FASPRO-VCd) with a Difference
Between Arms of >5% Compared to VCd in ANDROMEDA (continued)
DARZALEX FASPRO-VCd
VCd
(N=193)
(N=188)
All Grades Grades 3-4 All Grades Grades 3-4
(%)
(%)
(%)
(%)
Adverse Reaction
Musculoskeletal and connective tissue disorders
Back pain
12
2#
6
0
Arthralgia
10
0
5
0
5
0
Muscle spasms
10
1#
Cardiac disorders
11
4
5
2
Arrhythmiae
General disorders and administration site conditions
Injection site
11
0
0
0
reactionsf

Cardiac Adverse Reactions in Light Chain (AL) Amyloidosis
Among patients who received DARZALEX FASPRO in combination with VCd,
72% of patients had baseline cardiac involvement with Mayo Cardiac Stage I
(3%), Stage II (46%) and Stage III (51%). Serious cardiac disorders occurred
in 16% of patients (8% of patients with Mayo Cardiac Stage I and II and 28% of
patients with Stage III). Serious cardiac disorders in >2% of patients included
cardiac failure (8%), cardiac arrest (4%) and arrhythmia (4%). Fatal cardiac
disorders occurred in 10% of patients (5% of patients with Mayo Cardiac
Stage I and II and 19% of patients with Stage III) who received
DARZALEX FASPRO in combination with VCd. Fatal cardiac disorders that
occurred in more than one patient in the DARZALEX FASPRO-VCd arm
included cardiac arrest (4%), sudden death (3%), and cardiac failure (3%).
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity.
The detection of antibody formation is highly dependent on the sensitivity
and specificity of the assay. Additionally, the observed incidence of antibody
(including neutralizing antibody) positivity in an assay may be influenced
by several factors including assay methodology, sample handling, timing
of sample collection, concomitant medications, and underlying disease.
For these reasons, comparison of the incidence of antibodies in the studies
described below with the incidence of antibodies in other studies or to other
daratumumab products or other hyaluronidase products may be misleading.
In patients with multiple myeloma and light chain (AL) amyloidosis who
received DARZALEX FASPRO as monotherapy or as part of a combination
therapy, less than 1% of 756 patients developed treatment-emergent antidaratumumab 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

#
a

b
c
d
e

f

Only grade 3 adverse reactions occurred.
Upper respiratory tract infection includes laryngitis, nasopharyngitis,
pharyngitis, respiratory syncytial virus infection, respiratory tract infection,
respiratory tract infection viral, rhinitis, rhinovirus infection, sinusitis,
tonsillitis, tracheitis, upper respiratory tract infection, upper respiratory tract
infection bacterial, and viral upper respiratory tract infection.
Pneumonia includes lower respiratory tract infection, pneumonia, pneumonia
aspiration, and pneumonia pneumococcal.
Dyspnea includes dyspnea, and dyspnea exertional.
Cough includes cough, and productive cough.
Arrhythmia includes atrial flutter, atrial fibrillation, supraventricular
tachycardia, bradycardia, arrhythmia, bradyarrhythmia, cardiac flutter,
extrasystoles, supraventricular extrasystoles, ventricular arrhythmia,
ventricular extrasystoles, atrial tachycardia, ventricular tachycardia
Injection site reactions includes terms determined by investigators to be
related to daratumumab injection.

Clinically relevant adverse reactions not included in Table 9 and occurred in
patients who received DARZALEX FASPRO with bortezomib, cyclophosphamide
and dexamethasone included:
• Skin and subcutaneous tissue disorders: rash, pruritus
• Nervous system disorders: paresthesia
• General disorders and administration site conditions: infusion reaction,
chills
• Cardiac disorders: cardiac failurea, cardiac arrest
• Metabolism and nutrition disorders: hyperglycemia, hypocalcemia,
dehydration
• Infections: bronchitis, herpes zoster, sepsis, urinary tract infection,
influenza
• Vascular disorders: hypertension
• Musculoskeletal and connective tissue disorders: musculoskeletal chest pain
• Gastrointestinal disorders: pancreatitis
• Respiratory, thoracic and mediastinal disorders: pulmonary edema
a Cardiac failure includes cardiac dysfunction, cardiac failure, cardiac failure
congestive, cardiovascular insufficiency, diastolic dysfunction, pulmonary
edema, and left ventricular dysfunction occurred in 11% of patients.
Table 10 summarizes the laboratory abnormalities in patients who received
DARZALEX FASPRO in ANDROMEDA.
Table 10: Select Hematology Laboratory Abnormalities Worsening
from Baseline in Patients Who Received DARZALEX FASPRO
with Bortezomib, Cyclophosphamide and Dexamethasone
(DARZALEX FASPRO-VCd) in ANDROMEDA
DARZALEX FASPRO-VCd
VCd
All Grades Grades 3-4 All Grades Grades 3-4
(%)
(%)
(%)
(%)
Laboratory Abnormality
Decreased lymphocytes
81
54
71
46
Decreased hemoglobin
66
6
70
6
Decreased leukocytes
60
7
46
4
Decreased platelets
46
3
40
4
Decreased neutrophils
30
6
18
4
Denominator is based on the number of patients with a baseline and
post-baseline laboratory value for each laboratory test, N=188 for
DARZALEX FASPRO-VCd and N=186 for VCd.
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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.
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The estimated background risk of major birth defects and miscarriage for the
indicated population is unknown. All pregnancies have a background risk of
birth defect, loss, or other adverse outcomes. In the U.S. general population,
the estimated background risk of major birth defects and miscarriage in
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX FASPRO and lenalidomide, thalidomide or
pomalidomide is contraindicated in pregnant women, because lenalidomide,
thalidomide and pomalidomide may cause birth defects and death of
the unborn child. Lenalidomide, thalidomide and pomalidomide are only
available through a REMS program. Refer to the lenalidomide, thalidomide or
pomalidomide prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across
the placenta. Based on its mechanism of action, DARZALEX FASPRO may
cause depletion of fetal CD38 positive immune cells and decreased bone
density. Defer administering live vaccines to neonates and infants exposed
to daratumumab in utero until a hematology evaluation is completed.
Data
Animal Data
DARZALEX FASPRO for subcutaneous injection contains daratumumab and
hyaluronidase. Mice that were genetically modified to eliminate all CD38
expression (CD38 knockout mice) had reduced bone density at birth that
recovered by 5 months of age. Data from studies using CD38 knockout animal
models also suggest the involvement of CD38 in the regulation of humoral
immune responses (mice), feto-maternal immune tolerance (mice), and early
embryonic development (frogs).
No systemic exposure of hyaluronidase was detected in monkeys given
22,000 U/kg subcutaneously (12 times higher than the human dose) and
there were no effects on embryo-fetal development in pregnant mice given
330,000 U/kg hyaluronidase subcutaneously daily during organogenesis,
which is 45 times higher than the human dose.
There were no effects on pre- and post-natal development through sexual
maturity in offspring of mice treated daily from implantation through lactation
with 990,000 U/kg hyaluronidase subcutaneously, which is 134 times higher
than the human doses.
Lactation
Risk Summary
There is no data on the presence of daratumumab and hyaluronidase in human
milk, the effects on the breastfed child, or the effects on milk production.
Maternal immunoglobulin G is known to be present in human milk. Published
data suggest that antibodies in breast milk do not enter the neonatal and
infant circulations in substantial amounts. Because of the potential for
serious adverse reactions in the breastfed child when DARZALEX FASPRO
is administered with lenalidomide, thalidomide or pomalidomide, advise
women not to breastfeed during treatment with DARZALEX FASPRO. Refer
to lenalidomide, thalidomide or pomalidomide prescribing information for
additional information.
Data
Animal Data
No systemic exposure of hyaluronidase was detected in monkeys given
22,000 U/kg subcutaneously (12 times higher than the human dose) and
there were no effects on post-natal development through sexual maturity in
offspring of mice treated daily during lactation with 990,000 U/kg hyaluronidase
subcutaneously, which is 134 times higher than the human doses.
Females and Males of Reproductive Potential
DARZALEX FASPRO can cause fetal harm when administered to a pregnant
woman [see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or
pomalidomide, refer to the lenalidomide, thalidomide or pomalidomide labeling
for pregnancy testing requirements prior to initiating treatment in females of
reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during
treatment with DARZALEX FASPRO and for 3 months after the last dose.
Additionally, refer to the lenalidomide, thalidomide or pomalidomide labeling
for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have
not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for
relapsed and refractory multiple myeloma, 37% were 65 to <75 years of age,
and 19% were 75 years of age or older. No overall differences in effectiveness
of DARZALEX FASPRO have been observed between patients ≥65 years of age
and younger patients. Adverse reactions that occurred at a higher frequency
(≥5% difference) in patients ≥65 years of age included upper respiratory tract
infection, urinary tract infection, dizziness, cough, dyspnea, diarrhea, nausea,
fatigue, and peripheral edema. Serious adverse reactions that occurred at
a higher frequency (≥2% difference) in patients ≥65 years of age included
pneumonia.

Of the 214 patients who received DARZALEX FASPRO as combination therapy
with pomalidomide and dexamethasone or DARZALEX FASPRO as combination
therapy with lenalidomide and low-dose dexamethasone for relapsed and
refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% were
75 years of age or older. No overall differences in effectiveness were observed
between patients ≥65 years (n=131) and <65 years (n=85). Adverse reactions
occurring at a higher frequency (≥5% difference) in patients ≥65 years of age
included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea,
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse
reactions occurring at a higher frequency (≥2% difference) in patients
≥65 years of age included neutropenia, thrombocytopenia, diarrhea, anemia,
COVID-19, ischemic colitis, deep vein thrombosis, general physical health
deterioration, pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination
therapy for light chain (AL) amyloidosis, 35% were 65 to <75 years of age, and
10% were 75 years of age or older. Clinical studies of DARZALEX FASPRO as
part of a combination therapy for patients with light chain (AL) amyloidosis
did not include sufficient numbers of patients aged 65 and older to determine
whether effectiveness differs from that of younger patients. Adverse reactions
that occurred at a higher frequency in patients ≥65 years of age were
peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab
were observed in geriatric patients compared to younger adult patients
[see Clinical Pharmacology (12.3) in Full Prescribing Information].
REFERENCES
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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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Abstract
Diffuse large B-cell lymphoma (DLBCL), the most common subtype of
non-Hodgkin lymphoma, is an aggressive and biologically heterogeneous
disease. Risk stratification and treatment algorithms vary based on stage
of disease and bulk along with other clinical and biological factors,
including the International Prognostic Index, cell of origin, and other
molecular subsets. Rituximab (Rituxan), cyclophosphamide, doxorubicin,
vincristine, and prednisone (R-CHOP) is the current standard of care
and cures more than 60% of patients. The role of radiotherapy is largely
restricted to patients with limited-stage disease. In elderly patients,
geriatric assessments of baseline fitness and functional status help
optimize therapy based on the balance of efficacy and toxicity. While
numerous randomized trials have failed to improve upon R-CHOP, a
recent press release from the POLARIX trial (NCT03274492) suggests
that adding polatuzumab vedotin (Polivy) to rituximab, cyclophosphamide,
doxorubicin, and prednisone (pola-R-CHP) improves progression-free
survival and may replace R-CHOP in selected patients. Ongoing trials are
exploring frontline therapy that integrates other novel agents, including
various small molecules, bispecific antibodies, and chimeric antigen
receptor T-cell therapy, with promising preliminary results. Defining a
population of patients with high-risk disease in whom R-CHOP is not
effective is critical. Patient selection based on refining molecular subsets,
quantitative PET metrics such as metabolic tumor volume, and dynamic
risk assessments using interim PET and circulating tumor DNA analysis
may allow for a personalized, response-adapted approach that will
further improve outcomes in DLBCL.
KEYWORDS: DLBCL, diffuse large B-cell lymphoma, non-Hodgkin
lymphoma, R-CHOP, pola-R-CHP
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Introduction
Diffuse large B-cell lymphoma (DLBCL) is the most common subtype
of non-Hodgkin lymphoma (NHL),
constituting 25% to 30% of cases,
with approximately 150,000 patients
diagnosed annually wordwide.1 The
median age at diagnosis is 66 years,
with a male-to-female ratio of 1.5 to
1.2,3 Incidence is higher in Caucasian
individuals than in those of African
or Asian descent.2,3 While DLBCL is
an aggressive subtype of NHL, more
than 60% of patients are cured with
rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone
(R-CHOP).1 Improvements in the
understanding of DLBCL biology
and molecular genetics have refined
disease taxonomy, which is reflected
in the 2016 World Health Organization (WHO) classification (Table 1).4
This review focuses on the frontline
treatment of de novo DLBCL, not otherwise specified.

Current Standards
For Diagnosis
A definitive diagnosis of DLBCL requires an excisional or core biopsy
and assessment of morphology, immunophenotyping, and fluorescence
in situ hybridization.5,6 Histologically,

O N C O LO GY ®

51

1/13/22 2:04 PM

REVIEW

LYMPHOMA

there is a diffuse architectural pattern with sheets of large B
cells positive for CD19, CD20, and CD22 by immunohistochemistry (IHC). Additional stains—including CD5, CD10,
BCL2, BCL6, MUM1, MYC, CD30, EBER, and Ki67—lead
to greater diagnostic precision.6 Approximately 5% to 8% of
cases are associated with gene rearrangements of MYC with
concurrent BCL2 and/or BCL6 rearrangements.7,8 The latter
cases are now recognized as a distinct entity in the 2016 WHO
classification (high-grade B-cell lymphoma, also known as
“double-hit” or “triple-hit” lymphoma) and historically have
poorer outcomes with R-CHOP.7,8 Up to 30% of cases have
overexpression of MYC (>40%) and BCL2 (>50%) by IHC,
termed “double-expressor” immunophenotype.9 The latter is
not a distinct entity in the WHO classification, and controversies exist regarding optimal management.
A complete staging evaluation includes imaging with a
baseline PET/CT and bone marrow biopsy.6 PET/CT has
variable sensitivity in detecting bone marrow involvement
(60%-94%), but may miss marrow involvement by DLBCL or more commonly an underlying low-grade lymphoma.10,11 An echocardiogram or multigated acquisition scan
is required if an anthracycline-based regimen is planned.

Molecular Testing
Gene expression profiling using DNA microarrays initially
identified 2 molecularly distinct subtypes of DLBCL with
differing cell of origin (COO).12 The germinal center B-cell
(GCB) type lacks expression of postgerminal center differentiation markers while the activated B-cell (ABC) type is
derived from postgerminal center plasmablasts and demonstrates enhanced B-cell receptor signaling and NF-kB
activation.13 Outcomes differ for patients with GCB vs ABC
DLBCL, with 5-year progression-free survival (PFS) of 75%
vs 40%, respectively, after R-CHOP.14 The COO can be assessed using IHC for CD10, BCL6, and MUM1 (Hans algorithm), with 70% to 80% concordance with gene expression
profiling.15,16 Newer technologies such as NanoString can
identify COO with greater accuracy than IHC using paraffinembedded tissue.17
While GCB COO typically carries a favorable prognosis,
important exceptions include high-grade B-cell lymphoma
with MYC, BCL2, and/or BCL6 rearrangements (enriched
for GCB COO) as well as GCB DLBCL with double-hit
signature. The latter category, based on a 104-gene model, showed an inferior 5-year PFS of 57% vs 81% in those
without double-hit signature.18 Results of a study from the
Lunenburg Consortium suggest that the negative prognostic
impact of MYC rearrangement is largely observed in patients
with a concurrent BCL2 and/or BCL6 rearrangement and
when MYC is translocated to an immunoglobulin partner.19
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The biological heterogeneity of DLBCL has been further refined beyond COO using whole exome sequencing,
which has identified at least 6 distinct genomic subgroups
(Table 2).20-22 In the recently proposed LymphGen classification, GCB DLBCL is composed of 2 main genomic
subgroups: EZB (enriched for EZH2 mutation/BCL2 translocation) and ST2 (enriched for SGK1/TET2 mutations),
with more favorable prognosis in the latter group. ABC DLBCL is comprised of 3 subgroups: A53 (aneuploidy/TP53
mutation), N1 (NOTCH1 mutation), and MCD (MYD88/
CD79B mutations), with a strong association with extranodal disease including central nervous system (CNS) involvement in the latter.23,24 A sixth subgroup termed BN2 (BCL6
translocation/NOTCH2 mutation) includes most cases with
unclassifiable COO.

Stratification For Treatment Selection
Treatment selection for DLBCL varies based on diseasespecific and patient-specific factors. While R-CHOP is the
standard backbone for most patients, the number of treatment cycles and role of radiotherapy differ based on stage
of disease and bulk.6 Scores derived from the International
Prognostic Index (IPI), along with the revised IPI (R-IPI) and
National Comprehensive Cancer Network (NCCN)-IPI developed in the post-rituximab era, stratify patients into specific
risk groups; the 5-year PFS ranges from 91% vs 30% in the
lowest- vs highest-risk disease groups, respectively.25-27 For
older patients, baseline geriatric assessments of overall fitness
have implications for treatment selection.28-30 Additional biological factors, including GCB vs ABC COO, double-expressor
immunophenotype, and presence of MYC gene rearrangement, may also have implications for management. Increasingly, trials have focused on novel treatment approaches based
on COO and for high-risk genomic subgroups as discussed
further below.

Therapy Selection
Numerous randomized trials have attempted to improve
upon R-CHOP by intensifying therapy, adding maintenance,
or adding novel agents to an R-CHOP backbone, particularly
in ABC DLBCL (Table 3). To date, none of these approaches
has demonstrated superiority to R-CHOP, likely related in
part include the molecular heterogeneity of DLBCL beyond
the COO classification.20-22 In addition, patient selection bias
seen in trials—due to lengthy screening periods that are related
to central pathology review and stringent lab criteria—often preclude enrollment of the sickest patients who require
treatment most urgently.31 Indeed, several studies have identified a shorter diagnosis-to-treatment interval (DTI) of less
than 2 to 3 weeks (comprising a group of patients requiring
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TABLE 1. 2016 WHO Classification
of Aggressive LBCLs
DLBCL, NOS
–

GCB type

–

ABC type

T-cell/histiocyte-rich LBCL
Primary DLBCL of the central nervous system
Primary cutaneous DLBCL, leg type
EBV+ DLBCL, NOS
DLBCL associated with chronic inflammation
Lymphomatoid granulomatosis
Primary mediastinal (thymic) LBCL
Intravascular LBCL
ALK+ LBCL
LBCL with IRF4 rearrangement
Plasmablastic lymphoma
Primary effusion lymphoma
HHV8+ DLBCL, NOS
High-grade BCL, with MYC and BCL2 and/or BCL6
rearrangements
High-grade BCL, NOS
BCL, unclassifiable, with features intermediate between
DLBCL and classic Hodgkin lymphoma
ABC, activated B-cell; BCL, B-cell lymphoma; DLBCL, diffuse LBCL;
EBV, Epstein-Barr virus; GCB, germinal center Bcell; HHV8, human
herpesvirus 8; LBCL, large B-cell lymphoma; NOS, not otherwise
specified; WHO, World Health Organization.

urgent therapy), as an important prognostic factor associated with inferior PFS and overall survival (OS).32-34 The
NCCN treatment guidelines differ for limited-stage nonbulky,
limited-stage bulky, advanced-stage disease, and for elderly/
infirm patients, and are discussed further below.6

Limited-Stage Nonbulky Disease
Combined modality therapy with 3 cycles of R-CHOP followed by 30 Gy involved field radiotherapy (IFRT) has long
been a standard approach for stage I-II nonbulky DLBCL.
This strategy is based on a phase 2 SWOG trial with an excellent 4-year PFS of 88%.35 Recent trials have also evaluated
abbreviated chemotherapy without consolidative IFRT. The
phase 3 FLYER trial randomized 592 patients with stage I to
II nonbulky DLBCL and IPI 0 to receive 6 cycles of R-CHOP
(standard arm) or 4 cycles of R-CHOP followed by 2 cycles
of rituximab (experimental arm).36 At a median follow-up of
66 months, the 3-year PFS was not statistically different
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between arms (93% vs 96%), confirming noninferiority of
4 vs 6 cycles of R-CHOP. Similar results were reported in
the phase 3 Lymphoma Study Association (LYSA) LNH-091B trial, which used a PET-adapted approach.37 A total of
650 patients with stage I to II nonbulky DLBCL and an ageadjusted IPI (aaIPI) of 0 received 2 cycles of R-CHOP followed by an interim PET scan. Patients in the standard arm
received 4 additional cycles of R-CHOP regardless of interim
PET results. In the experimental arm, patients with a negative
interim PET scan (Deauville score 1-3) received 2 additional
cycles of R-CHOP while those with a positive interim PET
scan received 4 additional cycles. At a median follow-up of
61 months, the 3-year PFS was 89% vs 92% in the standard
and experimental arms, respectively, establishing the noninferiority of 4 vs 6 cycles of R-CHOP in early responders.
Studies have also evaluated whether consolidative radiotherapy can be omitted in patients with a negative interim
PET scan. The LYSA 02-03 trial (NCT00841945) included
334 patients with stage I to II nonbulky DLBCL treated with
4 cycles of R-CHOP given every 14 days (R-CHOP-14) followed by a PET scan.38 Of the 84% of patients who achieved
a metabolic complete response (CR; Deauville score 1-2),
low-risk patients (aaIPI 0) were randomized to receive
40 Gy IFRT or no further therapy, while patients with aaIPI
≥1 received 2 additional cycles of R-CHOP with or without
40 Gy IFRT. At a median follow-up of 64 months, 5-year
PFS did not significantly differ in patients treated with or
without consolidative IFRT (92% vs 89%; P = .18). The National Clinical Trials Network S1001 trial (NCT01359592)
included 128 patients with stage I to II nonbulky DLBCL
treated with 3 cycles of R-CHOP followed by an interim PET
scan.39 A total of 89% of patients achieved a metabolic CR
(Deauville score 1-3) and received 1 additional cycle of
R-CHOP, while interim PET-positive patients received
36 Gy IFRT followed by ibritumomab tiuxetan (Zevalin).
At a median follow-up of 59 months, interim PET-negative
patients had an excellent 5-year PFS of 89% after 4 cycles
of R-CHOP. Collectively, these studies suggest that chemotherapy can be safely abbreviated, and radiotherapy omitted,
in patients with limited-stage nonbulky disease who achieve
an early metabolic CR (Table 4).

Bulky Disease
Bulky disease is variably defined in different studies as a
maximum tumor diameter (MTD) greater than 7 to 10 cm.6
In the pre-PET era, outcomes of patients with bulky disease
(MTD ≥7.5 cm) treated in the German RICOVER-60 trial
(NCT00052936) with 6 cycles of R-CHOP-14 followed by
36 Gy IFRT were compared with patients treated in the
RICOVER-noRTh trial with 6 cycles of R-CHOP-14
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TABLE 2. Molecular Classification of DLBCL
Cell of origin
classification

LymphGen
classification
(Wright
et al)22

Pathophysiology

Overlap with
other
lymphoma
subtypes

Prognosis

C3

EZH2, BCL2,
TNFSFR14,
CREBBP,
KMT2D

Epigenetic
reprogramming,
PI3K signaling

Follicular
lymphoma

Favorable

C3

Same as above
along with
MYC rearrangement

Same as above
along with
increased cell
proliferation and
inhibition of
apoptosis

High-grade B-cell
lymphoma with
MYC, BCL2 and/or
BCL6 rearrangements; Burkitt
lymphoma

Poor

ST2

C4

SGK1, TET2,
DUSP2,
ACTG1, ACTB,
ITPKB, NFKBIA

JAK/STAT
activation

Marginal zone
lymphoma;
primary
mediastinal LBCL

Favorable

A53

C2

TP53,
aneuploidy

Genomic instability

--

Poor or
intermediate

C5

MYD88,
CD79B, PIM1,
HLA-B, BTG1,
CDKN2A,
ETV6, SPIB,
OSBPL10

Chronic B-cell
receptor activation and NF-kB
signaling

Primary extranodal
lymphoma (CNS,
testicular, breast);
lymphoplasmacytic lymphoma

Poor or
intermediate

—

NOTCH1,
IRF2BP2

NF-kB activation

Chronic lymphocytic leukemia/
small lymphocytic
lymphoma

Unknown

C1

BCL6,
NOTCH2, TNFAIP3, DTX1

NOTCH2 signaling,
immune evasion

Nodular lymphocyte-predominant
Hodgkin lymphoma; T-cell histiocyte-rich LBCL

Intermediate

EZB, MYC-

GCB type

ABC type

EZB, MYC+

MCD

N1

Unclassifiable

BN2

Corresponding
DLBCL cluster
(Chapuy et al)21

Genetic
hallmarks

ABC, activated B-cell-like; CNS, central nervous system; DLBCL, diffuse large B-cell lymphoma; GCB, germinal center B-cell-like; JAK, Janus
kinase; LBCL, large B-cell lymphoma; STAT, signal transducer and activator of transcription.
Adapted from Sehn LH, Salles G. Diffuse large B-cell lymphoma. N Engl J Med. 2021;384(9):842-858.

alone.40,41 In a multivariate analysis adjusting for IPI risk factors, event-free survival (EFS) was inferior among patients
with bulky disease who did not receive consolidative IFRT
(HR, 2.1; 95% CI, 1.3-3.5; P = .005) with a trend toward
inferior PFS (HR, 1.8; 95% CI, 1.0-3.3; P = .058).41
Currently, in the PET era, trials have focused on omitting radiotherapy in patients who achieve a metabolic CR
at the end of chemotherapy. In the OPTIMAL>60 trial
(NCT01478542), patients with bulky disease (MTD ≥7.5
cm) received 6 cycles of R-CHOP-14 followed by a PET
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scan.42 PET-positive patients (Deauville score 3-5) received
IFRT while PET-negative patients were observed. Outcomes
were compared with those of historical controls in the RICOVER-60 trial, who had received 6 cycles of R-CHOP
followed by 36 Gy IFRT. Despite the older age and higher
IPI scores in the OPTIMAL>60 cohort (no IFRT), outcomes
were noninferior compared with the RICOVER-60 cohort
(IFRT): The 2-year PFS was 79% vs 75%, respectively. In the
retrospective study from British Columbia Cancer Agency
(BCCA), patients with advanced-stage disease and bulky sites

Jan uary 2022

1/13/22 2:04 PM

LYMPHOMA

REVIEW

TABLE 3. Randomized Phase 3 Trials Challenging R-CHOP in DLBCL
Experimental arm

Study
population

N

PFS, experimental
vs standard arm

Outcome

R-CHOP-14

60-80 y; aaIPI ≥1

602

60% vs 62% (3y)

Negative

Delarue et al46

DLCL04

R-CHOP-14 + ASCT

≤65 y; aaIPI ≥2

299

78% vs 77% (5y)

Negative

Chiappella et al47

HOVON

R-CHOP + rituximab
maintenance

≥18 y; stage II-IV

398

74% vs 71% (3y)

Negative

Lugtenberg et al52

PRELUDE

R-CHOP + enzastaurin
maintenance

≥18 y; stage II-IV;
IPI ≥3

758

70% vs 71% (4y)

Negative

Crump et al53

PILLAR-2

R-CHOP + everolimus
maintenance

≥18 y; stage II-IV;
IPI ≥3

742

77% vs 78% (3y)

Negative

Witzig et al54

REMARC

R-CHOP + lenalidomide maintenance

60-80 y; stage IIIV; aaIPI ≥1

650

80% vs 75% (2y)

Positive,
PFS benefit

DA-EPOCH-R

≥18 y; stage II-IV

524

79% vs 76% (2y)

Negative

Bartlett et al56

G-CHOP

≥18 y; stage II-IV

1418

70% vs 67% (3y)

Negative

Vitolo et al59

R-CHOP + bortezomib

≥18 y; ABC & GCB

918

75% vs 71% (2.5y)

Negative

Davies et al63

PHOENIX

R-CHOP + ibrutinib

≥18 y; stage II-IV;
non-GCB; IPI ≥2

838

71% vs 68% (3y)

Negative

Younes et al64

ROBUST

R-CHOP + lenalidomide

≥18 y; stage II-IV;
ABC; IPI ≥2

570

67% vs 64% (3y)

Negative

Nowakowski et al66

POLARIX

R-CHP + polatuzumab
vedotin

≥18 y; IPI ≥2

879

77% vs 70% (2y)

Positive,
PFS benefit

Trial
LNH03-6B

CALGB 50303
GOYA
REMoDL-B

Reference

Thieblemont et al55

Tilly et al91

aaIPI, age-adjusted IPI; ABC, activated B-cell type; ASCT, autologous stem cell transplantation; DA-EPOCH-R, dose-adjusted etoposide, prednisone,
vincristine, cyclophosphamide, doxorubicin, and rituximab; DLBCL, diffuse large B-cell lymphoma; G-CHOP, obinutuzumab, cyclophosphamide,
doxorubicin, vincristine, and prednisone; GCB, germinal center B-cell type; IPI, International Prognostic Index; PFS, progression-free survival; R-CHOP,
rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone; R-CHOP-14, R-CHOP administered in 14-day cycles; R-CHP, rituximab,
cyclophosphamide, doxorubicin, and prednisone; y, years.

(MTD ≥10 cm) received 6 cycles of R-CHOP followed by a
PET scan.43 Of 517 patients who achieved a metabolic CR
(Deauville score 1-3), there was no difference in 3-year PFS
between patients with initial bulky compared with those
with initial nonbulky disease (82% vs 84%, respectively).
Cumulatively, the results of these studies suggest that consolidative radiotherapy can be omitted without compromising
efficacy in patients who achieve a metabolic CR after 6 cycles
of R-CHOP.

Advanced-Stage Disease
More than 60% of patients with DLBCL present with advanced-stage disease.1 For the majority of these patients,
6 cycles of R-CHOP remains the standard of care; the results
of multiple randomized trials and population-based studies
have demonstrated no added benefit with 8 vs 6 cycles.40,44,45
Increasing dose density with 14-day vs 21-day cycles failed
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to improve outcomes while increasing toxicity and compromising dose delivery.46 In high-risk patients 65 years or older
with aaIPI ≥2, consolidative autologous stem cell transplant
failed to improve outcomes in a randomized phase 3 trial,
with similar results in a systematic review and a meta-analysis
of trials in the rituximab era.47,48 Several PET-adapted trials,
escalating therapy for interim PET-positive patients, have
also failed to improve upon R-CHOP.49-51
Trials have explored various maintenance strategies after
6 cycles of R-CHOP. The randomized phase 3 HOVON, PRELUDE (NCT00332202), and PILLAR-2
(NCT00790036) studies evaluated the role of rituximab,52
enzastaurin,53 and everolimus (Afinitor) maintenance,54 respectively, all of which failed to prolong PFS. In contrast, the
phase 3 REMARC trial (NCT01122472) demonstrated a
potential role for lenalidomide (Revlimid) maintenance in
older adults with DLBCL.55 In the latter trial, 650 patients,
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TABLE 4. Selected Trials in Limited Stage DLBCL
Trial

Study population

N

% PFS

Median
follow-up

R-CHOP × 3 + 40-46 Gy RT

60

88 (4y)

64 mo

Persky et al35

R-CHOP × 6

295

93 (3y)

R-CHOP × 4 + rituximab x 2

297

96 (3y)

66 mo

Poeschel et al36

R-CHOP × 6

331

89 (3y)

R-CHOP × 4 (if PET2–) or
R-CHOP × 6 (if PET2+)

319

92 (3y)

61 mo

Bologna et al37

64 mo

Lamy et al38

59 mo

Persky et al39

Regimen

Reference

Pre–PET era trials
SWOG 0014

smIPI ≥1; MTD <10
cm
aaIPI 0;
MTD <7.5 cm

FLYER
PET-adapted trials
LYSA LNH-09-1B

aaIPI 0;
MTD <10 cm

LYSA/GOELAMS
02-03

MTD <7 cm

NCTN S1001

MTD <10 cm

R-CHOP-14 × 4-6* + 40 Gy RT

144

92 (5y)

R-CHOP-14 × 4-6*

137

89 (5y)

R-CHOP × 4 (if PET2–)

111

89 (5y)

R-CHOP × 3 + 36 Gy RT + ibritumomab tiuxetan (if PET2+)

12

86 (5y)

aaIPI, age-adjusted IPI; IPI, International Prognostic Index; mo, months; MTD, maximum tumor diameter; PET2+, positive interim PET scan;
PET2–, negative interim PET scan; PFS, progression-free survival; R-CHOP, rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone; RT, radiotherapy; smIPI, stage-modified IPI; y, years.
*R-CHOP was given for 4 cycles in patients with aaIPI 0 and for 6 cycles in patients with aaIPI ≥1.

all aged 60-80 years, who had a CR or partial response (PR)
after 6 to 8 cycles of R-CHOP were randomized to receive
lenalidomide maintenance or placebo for 24 months. At a
median follow-up of 39 months, PFS was significantly longer
in the lenalidomide maintenance arm (HR, 0.71; 95% CI,
0.54-0.93; P = .01). Surprisingly, a greater PFS benefit was
observed in patients with GCB COO, contrary to prior
reports demonstrating preferential activity of lenalidomide
in ABC COO. However, there was no difference in OS, and
lenalidomide toxicity, primarily hematologic, led to premature discontinuation in 36% of patients. Currently, the
NCCN guidelines include lenalidomide maintenance as a
category 2B recommendation for older adults with DLBCL
achieving a CR or PR after R-CHOP.6
More intensive chemoimmunotherapy with dose-adjusted etoposide, prednisone, vincristine, cyclophosphamide,
doxorubicin, and rituximab (DA-EPOCH-R) was compared with R-CHOP in the phase 3 CALGB 50303 trial
(NCT00118209), which enrolled 524 patients with stage
II to IV disease.56 At a median follow-up of 5 years, PFS
did not significantly differ between R-CHOP and DA-EPOCH-R (66% vs 68%, respectively; P = .65), and hematologic toxicity was greater in the latter. In a post hoc subset
analysis of high-risk patients with IPI 3-5, PFS favored the
DA-EPOCH-R arm (HR, 0.63; 95% CI, 0.41-0.99) with the
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greatest benefit observed among patients with IPI 4-5 (HR,
0.46; 95% CI, 0.21-1.01). DA-EPOCH-R has been evaluated prospectively in a multicenter phase 2 study in 53 patients with MYC rearrangement.57 At a median follow-up of
56 months, the 2-year PFS was 71%, with favorable outcomes compared with historical data using R-CHOP.58
Obinutuzumab, a glycoengineered anti-CD20 antibody with
greater direct cell death and more potent antibody-dependent
cellular cytotoxicity and phagocytosis than rituximab, has
also been evaluated in combination with CHOP (G-CHOP)
in the phase 3 GOYA trial (NCT01287741).59 A total of 1418
patients with advanced-stage disease were randomized to
receive 6 to 8 cycles of G-CHOP or R-CHOP. At a median
follow-up of 29 months, there was no significant difference in
PFS (70% G-CHOP vs 67% R-CHOP; P = .39) and a higher
incidence of serious adverse events in the G-CHOP arm.
In the last decade, research has focused on selecting patients with ABC (or non-GCB) DLBCL to evaluate whether
the addition of novel agents onto an R-CHOP backbone
can improve outcomes. Several agents, including bortezomib
(Velcade), ibrutinib (Imbruvica), and lenalidomide, all
of which have demonstrated preferential activity in ABC
DLBCL in the relapsed/refractory setting, have been evaluated in the frontline setting.60-62 The REMoDL-B trial
(NCT01324596) randomized 918 patients (48% non-GCB)
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to receive 6 cycles of R-CHOP with or without bortezomib.63 At a median follow-up of 30 months, there was no
difference in PFS (70% vs 74%, respectively; P = .28), including in patients with ABC subtype. The PHOENIX trial
(NCT05021536) randomized 838 patients with non-GCB
DLBCL to receive 6 cycles of R-CHOP with or without ibrutinib.64 At a median follow-up of 35 months, there was no
difference in EFS (HR, 0.93; 95% CI, 0.73-1.2; P = .59). In
a preplanned subset analysis, age had a strong impact, with
superior EFS in the R-CHOP + ibrutinib arm in patients
aged less than 60 years (HR, 0.58; 95% CI, 0.38-0.88; P =
.0099) and increased toxicity with compromised dose delivery in older patients. Conflicting results have been reported
with the combination of R-CHOP and lenalidomide in ABC
DLBCL. The randomized phase 2 ECOG-ACRIN E1412
trial (NCT01856192) demonstrated a PFS benefit with the
addition of lenalidomide to R-CHOP,65 particularly in ABC
DLBCL, but this benefit was not replicated in the phase 3
ROBUST trial (NCT02285062).66 The latter trial randomized 570 patients with ABC DLBCL to receive 6 cycles of
R-CHOP with or without lenalidomide. At a median follow-up of 27 months, there was no difference in PFS (HR,
0.85; 95% CI, 0.63-1.14; P = .29). These conflicting results
are likely due in part to the significantly longer DTI in the
ROBUST trial vs the E1412 trial (31 days vs 21 days), differing lenalidomide dosing schemas (15 mg x 14 days vs 25
mg x 10 days), and heterogeneity within the ABC subsets.

DLBCL in the Elderly and Infirm
There is no standard-of-care approach for patients who
are elderly (variably defined as 70 or 80 years and older) or
infirm.67,68 In general, elderly patients have poorer outcomes
due to impaired functional status and/or comorbidities.67,68
Comprehensive geriatric assessments and frailty scores are
important tools to assess overall fitness and functional status
prior to selecting a treatment regimen to optimize the balance
of efficacy and toxicity.28-30 In a recent systematic review, the
impact of R-CHOP dose intensity on survival outcomes varied
with age.69 Reduced R-CHOP dose intensity was associated
with inferior survival in patients aged less than 80 years, with
no impact in patients 80 years or older. A multicenter phase
2 trial (NCT01087424) in 150 elderly patients with DLBCL
(median age, 83 years; range, 80-95) evaluated attenuated
dosing of R-CHOP (R-miniCHOP) for 6 cycles.70 At a median
follow-up of 20 months, the 2-year PFS and OS were 47% and
59%, respectively, with a favorable balance of efficacy and toxicity. An ongoing randomized phase 2/3 trial (NCT04799275)
is evaluating R-miniCHOP with or without oral azacitidine in
patients 75 years and older.71 Other trials have explored novel
agents, such as bispecific antibodies, as frontline treatment
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for elderly or infirm patients and are discussed further in the
following section on emerging and novel therapies.
Various comorbidities may also preclude the use of specific chemotherapeutic agents and necessitate alternative
regimens. For example, doxorubicin is contraindicated in
patients with decompensated heart failure or moderate
to severe left ventricular systolic dysfunction.72 In such patients, alternative agents such as etoposide, gemcitabine, or
liposomal doxorubicin may be substituted for conventional
doxorubicin.6 In a study of 70 patients from the BCCA treated with R-CEOP (etoposide substituted for doxorubicin),
the 10-year disease-specific survival was 58% vs 67% in a
case-matched control group receiving R-CHOP (P = .25).73

CNS Prophylaxis
CNS relapse of DLBCL is uncommon, occurring in less than
5% of patients treated in the rituximab era, but it is a devastating event with a poor prognosis (median OS, <6 months).74-77
Various clinical and biologic factors are associated with the
risk of CNS relapse. The CNS-IPI includes the 5 clinical risk
factors in the IPI along with renal or adrenal involvement
as a sixth risk factor; it stratifies patients into low- (0-1 factors), intermediate- (2-3 factors), and high-risk (4-6 factors)
groups with 2-year rates of CNS relapse of 0.8%, 3.9%, and
12%, respectively.78 In addition, involvement of other specific extranodal sites (ie, testicle, breast, epidural/spinal canal,
paranasal sinus, and bone marrow) may also be associated
with a higher risk of CNS relapse.79 Other biological factors,
including double-expressor phenotype (particularly if nonGCB COO), MYC rearrangement, and MYD88 mutation,
also predict a higher risk of CNS relapse.24,58,80
The optimal approach to CNS prophylaxis is not well
defined. Typically, 2 to 4 cycles of high-dose methotrexate
during or after chemoimmunotherapy or 4 to 8 doses of
intrathecal (IT) methotrexate or cytarabine are used.6 In 2
retrospective studies comparing high-dose vs IT prophylaxis
in high-risk patients, there was no difference in the incidence
of CNS relapse.81,82 Data also conflict regarding the efficacy
of CNS prophylaxis in preventing CNS relapse. In a retrospective study of 585 patients with DLBCL who were at high
risk for CNS relapse, those who received prophylaxis had a
lower 1-year incidence of CNS relapse (2% vs 7.1%), but the
difference diminished over time (5-year incidence, 5.6% vs
7.5%), suggesting that prophylaxis may delay CNS relapse
rather than prevent it.82 A recent systematic review also failed
to demonstrate a benefit of single-route IT prophylaxis in
preventing CNS relapse in the rituximab era.83 Further studies are needed to assess risk. Additionally, emerging biomarkers such as circulating tumor DNA (ctDNA) detectable in the
CSF may refine the role of CNS prophylaxis.84,85
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(NCT03761056) in high-risk patients with DLBCL (IPI ≥3)
or high-grade B-cell lymphoma who had residual PET-posOngoing trials continue to explore frontline therapy that
itive disease (Deauville score 4-5) after 2 cycles of R-CHOP
integrates other novel agents, such as small molecules, anor DA-EPOCH-R.94 In 32 patients who received axi-cel, the
tibody-drug conjugates, bispecific antibodies, and chimeric
ORR was 85% (CR rate, 74%) and median PFS had not yet
antigen receptor (CAR) T-cell therapy. Multiple studies have
been reached at a median follow-up of 9 months. Grade ≥3
identified BCL2 overexpression as a high-risk feature,
particularly in ABC DLBCL, providing a rationale for
CRS and neurotoxicity occurred in 9% and 25% of patients,
venetoclax, a BCL2 inhibitor.86,87 The phase 2 CAVALLI
respectively.
study (NCT02055820) treated 206 patients with R-CHOP
+ venetoclax, including 104 patients with BCL2 overexpresConclusions
sion.88 Comparing outcomes with historical controls treated
In summary, R-CHOP remains the current standard of care
with R-CHOP on the GOYA trial, those receiving R-CHOP
for most patients with DLBCL. For limited-stage disease,
+ venetoclax had better PFS (HR, 0.61; 95% CI, 0.43-0.87),
radiotherapy can be omitted in patients with negative interim
particularly those patients with BCL2 overexpression.
and end-of-treatment PET imaging. Six cycles of R-CHOP
Venetoclax was also combined with DA-EPOCH-R in the
remains the standard of care for most patients with bulky or
phase 1 ALLIANCE 51707 trial (NCT03036904) in 30 paadvanced-stage disease. In elderly patients, various geriatric
tients with BCL2 overexpression or translocation (including
assessment tools can help optimize therapy. While numerous
double-expressor and double-hit biology), with a promising
randomized trials have failed to improve upon R-CHOP, a
CR rate of 90%.89 Polatuzumab vedotin, an antibody-drug
recent press release suggests that pola-R-CHP has superior PFS
conjugate targeting CD79b (expressed by >95% of DLBCLs),
compared with R-CHOP without increasing toxicity and may
has also been combined with rituximab, cyclophosphamide,
become a new standard of care. Ongoing trials are exploring
frontline therapy that integrates other novel agents, including
doxorubicin, and prednisone (pola-R-CHP) as frontline therapy (omitting vincristine given the overlapping toxicity profile).
various small molecules, antibodies, BiTEs, and CAR T-cell
Based on promising results of a phase 1b/2 trial, the phase
therapy, with promising preliminary results.
3 POLARIX trial randomized 879 patients with IPI ≥2 to
Clearly, defining a population of patients with high-risk
receive 6 cycles of R-CHOP or pola-R-CHP.90 At a median
disease in whom R-CHOP is not effective is critical. Quanfollow-up of 28 months, PFS was superior in the pola-R-CHP
titative PET metrics such as metabolic tumor volume have
arm (HR, 0.73; 95% CI 0.57-0.95; P< .02) with a favorable
been shown to be prognostic independent of IPI and COO.95
safety profile, and may become a new treatment option in
Higher baseline ctDNA level has also been shown to coreligible patients.91
relate with shorter DTI and inferior outcomes.34,96 Genomic
Bispecific T-cell engagers (BiTEs) and CAR T-cell therasubgroups and gene expression signatures beyond the
COO classification have been shown to predict high-risk
py have been 2 of the most successful immunotherapeutic
strategies in relapsed/refractory DLBCL, and they are now
subgroups who may respond to R-CHOP + lenalidomide.97
being explored in the frontline setting. Mosunetuzumab, an
Ultimately, dynamic risk assessment approaches that inanti-CD20/CD3 BiTE, was recently evaluated in a phase
corporate baseline, interim, and end-of-treatment metrics,
1/2 trial as frontline therapy for elderly or unfit patients
and that can be used outside an academic center, will be
with DLBCL.92 In a small cohort of 19 patients (median age,
critical. Along with innovative trial design, the smaller sub84 years), mosunetuzumab was active as a single agent with
groups as a result of fine-tuning risk underscores the need for
an overall response rate (ORR) of 58% (CR rate, 42%).
collaborative efforts.
Treatment was well tolerated with no cases of grade ≥3
cytokine release syndrome (CRS) or neurotoxiciAUTHOR AFFILIATIONS:
ty. Mosunetuzumab has also been combined with
1. Division of Oncology, Department of Medicine, Stanford
Cancer Institute, Stanford, CA
CHOP (M-CHOP) with an excellent ORR of 96%
(CR rate, 85%) in a small cohort of 27 patients.93
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Female Representation in
Clinical Practice Guideline
Panels in 2 Major Cancer
Organizations
Madhuri Chengappa, MBBS1; Ronald S. Go, MD2; Ariela Marshall, MD3; and Thejaswi K. Poonacha, MD, MBA4

AB STRACT
BACKGROUND: While female representation in the
National Comprehensive Cancer Network (NCCN) and
European Society of Medical Oncology (ESMO) clinical
practice guidelines (CPGs) has been studied to a limited
degree, the change in gender disparity over a decade,
among all NCCN and ESMO CPG panelists has not
been studied. Our study evaluated gender disparities for
all NCCN and ESMO CPG panels (CPGPs) as of 2020 in
comparison with 2010.
METHODS: The 2010 and 2020 NCCN and ESMO
CPGPs were examined, utilizing their websites and
archives. We catalogued the number of females vs male
panelists for each CPG by reviewing their names, Google search results, and panelists’ picture on affiliated
websites. We defined greater than 50% representation
of either sex in a CPG as “predominant” representation.
RESULTS: Sixty NCCN/2020, 51 NCCN/2010, 78
ESMO/2020, and 55 ESMO/2010 CPGPs were reviewed.
NCCN 2010 CPGPs had 27.1% female representation.
CPGPs for solid tumors and hematological malignancies
were male predominant. CPGPs for breast cancer
screening, palliative care, and older adult oncology
were female predominant. ESMO 2010 CPGPs had
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23.2% female representation. Solid tumors (35 CPGPs)
and hematological malignancies (9 CPGPs) were male
predominant. CPGPs for cancers specific to women
were female predominant.
NCCN 2020 CPGPs had 55.5% female representation.
For solid tumors, 24 CPGPs had male predominance,
and hematological malignancies, with 14 CPGPs, had
female predominance. CPGPs for cancers specific to
women had more female panelists. ESMO 2020 CPGPs
had 27.8% female representation. CPGPs for solid
tumors (37 panels) and hematological malignancies
(17 panels) were male predominant. Breast and ovarian
cancer CPGPs were female predominant.
CONCLUSIONS: Over the past decade, female
representation in NCCN CPGs has doubled, with
more than 50% representation among its 60 CPGPs in
2020. In ESMO, although there has been an increase
in women participating in CPGPs for hematological
malignancies, overall female representation remains low
(<30%). Progression toward gender equity is important
for improving outcomes in science and medicine.
KEYWORDS: Female representation, oncology
leadership, clinical practice guidelines, women in oncology
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Introduction

Results

Female enrollment into medical schools in the United
States1-3 and Europe 4 has reached more than 50% of the
total. Female representation in the field of hematology and
oncology has steadily increased and doubled over the last 2
decades. Women constitute approximately 36% of total academic hematology/oncology faculty in the United States.5,6
According to the 2020 Association of American Medical
Colleges physician specialty report data,7 in 2019, 45% of
all adult hematology oncology fellows were female. A total
of 70.5% of pediatric hematology oncology fellows and
30.3% of radiation oncology residents were female. The
number of female oncologists in Europe has been steadily
growing as well; more than 40% of European Society for
Medical Oncology (ESMO) members are female.8 That being said, recent studies show that gender disparity exists in
academic oncology faculty positions5 and that there are
substantial gendered differences in oncology publications.9
Academia and research compose the basic platforms for
leadership roles in the development of clinical practice
guidelines (CPGs) for any specialty.
CPGs are statements systematically developed to guide
practitioner and patient decisions about appropriate health
care for specific clinical circumstances. These guidelines are
developed by panel members who are both clinicians and
researchers. The National Comprehensive Cancer Network
(NCCN) in the United States and ESMO are 2 major cancer
organizations engaged in the development of CPGs. Their
guidelines are used worldwide by medical oncologists to
deliver appropriate quality of care to their patients.10,11
While female representation in a limited set of NCCN and
ESMO CPG panels (CPGPs) has been studied, changes in
gender disparities over time among all NCCN and ESMO
CPGPs has not been studied. Our study evaluated gender
disparities for all NCCN and ESMO CPGPs as of 2020 in
comparison with 2010.

The numbers of female and males on CPGPs were reviewed
for NCCN 2020 (60 CPGPs), NCCN 2010 (51 CPGPs),
ESMO 2020 (78 CPGPs), and ESMO 2010 (55 CPGPs) inclusive of all cancers by site, detection prevention and risk reduction, supportive care, and guidelines for specific populations.
NCCN 2010 had 51 CPGPs (Table) with 1267 panelists;
72.9% were male and 27.1% were female. Of the 29 solid
tumor CPGP members, 82% were male and 18% female.
Of the 7 CPGPs related to hematological malignancies, 75%
of panelists were male and 25% were female. There were
15 CPGPs related to supportive care, prevention, and specific populations; here, a total of 52.5% panelists were male
and 47.5% were female. CPGPs specific to breast cancer
screening, palliative care, and older adult oncology were female predominant. CPGPs associated with male cancers had
predominantly male representation.
ESMO 2010 had 55 CPGPs (Table) with 228 panelists.
CPGPs for solid tumors had 35 CPGs; 76.8% of panelists
were male and 23.2% were female. In the 9 CPGPs for hematological malignancies, 95% of panelists were male and
5% were female. In the 11 CPGPs for supportive care, prevention, and specific populations, 71.9% of panelists were
male and 28.1% were female. CPGPs for breast, cervical,
and ovarian cancers were female predominant. CPGPs for
thyroid cancer, endometrial cancer, squamous cell carcinoma
of the head and neck, and malignant pleural mesothelioma
had equal numbers of female and male panelists. The CPGPs
for cancers associated with males were predominantly male.
Of the total 2522 NCCN 2020 panelists in 60 CPGPs,
1400 (55.5%) were female and 1122 (44.5%) were male. A
total of 35 (58%) NCCN CPGPs had predominant female
representation and 24 CPGPs (40%) were male predominant.
CPGPs for solid tumors had 24 CPGs with 50.8% male and
49.2% female panelists. Hematological malignancies had
14 CPGPs; panelists were 56.6% female and 43.4% male.
The remaining 22 panels covered CPGs including supportive
care, prevention, and specific populations; the panelists were
62.9% female and 37.1% male. CPGPs for cancers specific
to women (breast, cervical/uterine and ovarian) had higher
proportions of female panelists. CPGPs for central nervous
system cancers had equal male and female panel representation. CPGPs for cancers associated with males (prostate
cancer and detection, testicular cancer, penile cancer) had
predominantly male representation.
ESMO 2020 had a total of 78 CPGPs (Table) with
802 panelists. Of these, 72.2% were male and 27.8% female. There were 37 CPGPs for solid tumors, with 72%
male and 28% female panelists. Hematological malignancies
had 17 CPGPs, with 85% male and 15% female panelists.

Methods
The 2010 and 2020 versions of NCCN CPGPs were requested
from NCCN for research use. ESMO CPGPs were examined
utilizing their respective website and archives. We included
all CPGPs inclusive of oncology, hematology, supportive care,
prevention, and specific population guidelines. We catalogued
the number of female vs male panelists for each CPGP. We
discerned the sex of the panelists based on their first names
and, when uncertain, we did additional Google searches and
looked up each panelist’s name and picture on their affiliated
institutional websites. We analyzed each guideline panel separately, and therefore the few individuals serving on multiple
NCCN CPGPs were counted more than once.
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TABLE. Female and Male Panelists in ESMO and NCCN Clinical Practice Guidelines
Total
CPGPs

Total
Total female Total male
panelists
panelists
panelists

Panelists for CPGs:
Solid tumor

Panelists for CPGs:
Hematological malignancies

Female

Male

Female

Male

NCCN
2010

51

1267

343
(27.1%)

924
(72.9%)

136 (18.1%)

617 (81.9%)

43 (254%)

126 (74.6%)

NCCN
2020

60

2522

1400
(55.5%)

1122
(44.5%)

532 (49.2%)

550 (50.8%)

336 (56.6%)

258 (43.4%)

ESMO
2010

55

228

53
(23.2%)

175
(76.8%)

36 (23.7%)

116 (76.3%)

1 (5.3%)

18 (94.7%)

ESMO
2020

78

802

223
(27.8%)

579
(72.2%)

124 (27.8%)

322 (72.2%)

22 (15.3%)

122 (84.7%)

CPGP, Clinical practice guideline panels; ESMO, European Society for Medical Oncology; NCCN, National Comprehensive Cancer Network.

Supportive care, prevention, and specific populations had
24 CPGPs, with 63.7% male and 36.3% female panelists.
CPGPs for breast cancer and ovarian cancer were female
predominant. CPGPs for thyroid cancer, Waldenström macroglobulinemia, dyspnea in advanced cancer patients, and
chemotherapy extravasation had about equal numbers of
female and male panelists. CPGPs for cancers associated
with males (penile, prostate, and testicular cancers) were
predominantly (>75%) male.

Discussion
In this study, we explored female representation in the CPGPs
of 2 major cancer organizations over the last decade. Our
study demonstrates that the gender gap in CPG panel membership has narrowed to a greater extent in the United States
vs Europe. Whereas female representation on NCCN CPGPs
nearly doubled from 2010 to 2020 (increasing from 27.1%
to 55%), female representation on ESMO CPGPs rose from
23.2% to just 27.8% in the same time period.
CPGs are essential tools for clinical decision making,
and their content ideally reflects diversity among both the
patient population and the authors. The practice of oncology
includes men and women of diverse races, ethnicities, and
cultures working toward a common goal of optimal cancer
care. Inclusion of women in international CPG development
improves gender responsiveness of the health sector workforce, making panel member diversity key in producing CPGs
that are relevant to patient-specific considerations.12
In that respect, the percentage of women represented in
NCCN CPGPs has increased over time and there is now
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gender parity. “Gender equity on our panels is thus a reflection of the commitment and efforts of our member institutions to assure equitable opportunity and representation on
our panels,” NCCN CEO Robert Carlson, MD, has said.13
However, the authors of a 2019 study expressed concern that
women may still be underrepresented in NCCN guideline
panels for certain cancers, relative to their scientific activity
in those fields.5 Our study confirms that 35, or 58%, of the
NCCN CPGPs had >50% female representation, indicating
that the earlier trend of women being involved in CPG development for female-predominant cancers has now expanded
to other types of cancer as well.
The observed trend may be due to a variety of reasons. The
number of female physician-scientists in oncology has sharply increased in the past decade,9 coincident with the increase
in representation on NCCN CPGPs observed in our study.
One possible explanation is that the proportion of women
working in the fields of female-predominant cancers have
achieved a critical “threshold,” meaning that there are now a
sufficient number of mid- and late-career female oncologists
to provide strong mentorship, support, and encouragement
to trainees and junior faculty to consider specializing in other types of cancer as well. Nearly half of US hematologyoncology fellowship trainees are women, and the proportion
of female academic oncology faculty, which is increasing at
the same rate as that of trainees, is now approaching 40%.6
As more women enter the academic oncology community,
the expectation is that the percentage of women in senior
leadership positions will continue to increase. However, this
outcome depends primarily on efforts to bolster the academic
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FIGURE. Female Representation in Clinical Practice Guideline Panels for the National
Comprehensive Cancer Network (NCCN) and the European Society for Medical Oncology
(ESMO): 2010 and 2020
Others (supportive care, prevention,
specific populations)

62.88%

36.32%
47.54%

53.49%

Sarcoma

10.00%

48.98%

22.22%
14.29% 0%

56.60%

Hematological malignancies

15.28%
25.44%

5.26%

50.54%

Skin cancers

0%
21.05%

0%

45.26%

Lung and chest cancers

24.00%
31.76%

41.18%

42.55%

Head and neck cancers

23.08%
13.33%

55.56%

65.60%

46.87%
27.78%

58.82%

45.05%

Gastrointestinal cancers

18.75%
12.04% 3.12%

42.98%

Genitourinary cancers

26.32%
8.91%

20.83%

49.46%

Endocrine and neuroendocrine cancers

20.69%
11.76%

45.65%

Cancers of unknown primary site
Breast cancer

31.16%
19.88%

Neuro-oncology

Gynecological cancers

28.07%

16.67%
16.67%

15.79% 0%
70.00%

75.00%
33.33%

NCCN 2020

NCCN 2010

55.56%

ESMO 2020

ESMO 2010

ESMO, European Society for Medical Oncology; NCCN, National Comprehensive Cancer Network

experience and outcomes for the current cohort of female
junior faculty members to ensure that their research potential
is realized.6
The relative underrepresentation of women in oncology
practice, in general oncology leadership positions in particular, was recognized by Martine Piccart, MD, PhD, who, as
ESMO president in 2013, began the Women for Oncology
(W4O) initiative. It focuses on power sharing to foster gender
equality in the oncology workforce. Through keynote presentations, testimonies from national networks, and small
group discussions, the W4O initiative explores opportunities
for creating a more diverse and inclusive culture that values
differences and collaboration.5 Improvement has been noted;
women continue to have majority representation in CPGPs
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for female-predominant cancers, and female representation
has grown in CPGPs related to hematological malignancies (5% to 15%), neuro-oncology (0% to 22%), sarcomas
(10% to 31%), and cancers of unknown primary site (0%
to 17%) (Figure). Equal representation was noted in the
Waldenström macroglobulinemia CPGP and 2 CPGPs related to supportive care.
Nonetheless, a survey by the W4O conducted in 2016
to explore possible barriers to achieving gender parity in
leadership revealed that, according to 52.8% of male and
female respondents, the lack of opportunity for work-family
balance was the major barrier. Perception-based barriers to
leadership were also important: 39.9% of female respondents said that men are perceived as natural leaders while
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women are perceived more as team members and supporters,
and 22.8% of female respondents noted that cultural gender prejudice exists due to misconceptions about family and
domestic responsibilities of women.14
These findings were supported by replies to a survey of
academic clinical department chairs who cited the constraints of traditional gender roles, manifestations of sexism
in the medical environment, and lack of effective mentors
as elements that affect the integration of women into leadership roles at universities. They also raised the possibility
that women may devote more time to teaching and clinical
activity.15
Many organizations and universities, and the government
sector, have mandated gender equity, diversity representation, transparency, and public reporting of gender ratios.16,17
Educating about gender disparity is a critical part of the
path forward, which includes integrating gender stereotype
awareness and the value of diversity into plans to improve
outcomes in science and medicine. It is important to monitor gender trends to raise awareness, advocate for policies,
and establish new initiatives to overcome gender disparities.
Mitigating this bias is important to encourage more females
to enter the oncology workforce and to bring the community
closer—all with the ultimate goal of improving cancer care.
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EXPERT COMMENTARY ON THE PRODUCT PROFILE OF

Belzutifan for Renal Cell Carcinoma
Design of the
Pivotal MK-6482-0004 Trial

ELIGIBLE PATIENTS
• Diagnosed with von Hippel-Lindau (VHL) disease
using criteria from the germline VHL alteration
Product Profile
Drug name: Belzutifan (Welireg)

• One measurable solid tumor localized to the
kidney and none that require immediate surgery

Date of approval: August 13, 2021
Initial indication: For patients
with von Hippel-Lindau (VHL)
disease who need therapy for
associated renal cell carcinoma
(RCC), central nervous system
hemangioblastoma, or pancreatic
neuroendocrine tumors, and do
not require immediate surgery.1

120 mg once daily in the
form of three 40-mg oral
tablets once daily

Dosage and administration: 120 mg
once daily with or without food
How supplied: Tablets taken orally
Pivotal clinical trial: Phase 2 MK6482-0004 trial (NCT03401788)2

Primary end point

Overall response rate in VHL disease–associated
kidney tumors

Key secondary end points

Time to response, progression-free survival, time
to surgery, and duration of response in VHL
disease–associated kidney tumors
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ONCOLOGY®: Can you describe

the mechanism of action of
belzutifan?
KHRYSTOLUBOVA: Belzutifan is a first-inclass hypoxia-inducible factor (HIF)
inhibitor specific to HIF-2a. It is
indicated for the treatment of adult
patients with VHL disease who require
therapy for VHL-associated RCC, CNS
hemangioblastomas, or pancreatic
neuroendocrine tumors, [and] who do
not require surgeries.
When the lack of VHL gene control
occurs, due to the mutation process,
HIF-2ß accumulates in the nucleus of
the cell and interacts with an HIF-1ß;
[this] upregulates hypoxia-responsive
genes like epidermal growth factor [and]
vascular endothelial growth factor,
[which are] platelet-derived growth
factors also known as a proangiogenic
factors. When belzutifan binds to HIF2ß protein, it blocks the interaction
between HIF-2ß and HIF-1ß factors,
therefore reducing the expression of
HIF-2ß target genes and demonstrating
the antitumor activity.

Q:

What are some of the
biggest concerns with the
toxicity profile of belzutifan? Have
any emerged with its use in the
real-world treatment setting?
KHRYSTOLUBOVA: [In the phase 2 trial
examining belzutifan in patients
with VHL-associated RCC], hypoxia
occurred in approximately 1.6% of these
patients; it’s an on-target [adverse] effect
[AE]. Anemia occurred in about 90% of
patients; it was grade 3 in 7% of patients.
The onset was about 31 days and ranged
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from 1 day to 8.4 months.
We do not have any experience in the
real-world population, because the drug
just came on the market, the patient population is very small, and they’re seen in
specialized centers. It’s too early to point
out any new safety concerns with the
drug, but in general, we found out from
this study that the drug is well tolerated.
We do need to pay attention to the [AEs]
that I mentioned before. Other [AEs]
were presented in the package insert;
[they were] mostly grade 1 and grade
2, and generally well tolerated. Fatigue
can occur in this patient population—
probably due to anemia—as can headaches, dizziness, or nausea, but no grade
3 or poor safety effects [have emerged].

Q:

Are treatment modifications
common with this agent?
What are some AE management
strategies?
KHRYSTOLUBOVA: It is recommended that
patients treated with belzutifan monitor
oxygen levels with a pulse oximeter; they
should interrupt therapy if blood oxygen levels reach 88% or below. The full
recommendations from the package insert [discuss] the interruptions and dose
adjustments. The drug has a black box
warning related to pregnancy risk—to
verify the pregnancy status prior to initiation—and [it emphasizes the importance
of] the use of effective nonhormonal contraceptives due to the fact that [belzutifan] can alter the efficacy of [hormonal]
contraceptives through drug interactions.
Another important point is that
there are pharmacogenomics recommendations that are not currently
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actionable. Patients who are UGT2B17
and CYP2C19 or dual UGT2B17 and
CYP2C19 are poor metabolizers and
will have a 1.6-, 2-, or 3-fold increase
in belzutifan steady state. The package
insert points out different rates of dual
poor metabolizers in patients of different
races; people who are Asian or of Asian
decent are most likely to (up to 15%)
be poor metabolizers. Currently, the
package insert does not have any specifics on mandatory testing for this patient
population or for these genes. Taking
into consideration the ongoing studies
in clear cell carcinoma, which covers a
more extended population, pharmacogenomic testing for patients on belzutifan
may become very important.

Q:

Have any barriers to
administration or receipt
by the patient emerged since
this agent’s approval, such as
common reimbursement issues or
logistical challenges to obtaining
the medication?
KHRYSTOLUBOVA: According to the drug’s
developer, this drug is available to be
dispensed only from 2 specialty
pharmacies. We do not have access to the
drug, and hopefully this will change in
the near future, but we do process the
prior authorization for these patients,
evaluate current electronic medical
records in ONCO, and look at genomic
test results to make sure the patient fits the
criteria, which are very narrow.
We must be careful to look at the
next-generation sequencing and
ensure that the patients have a germline
mutation, because a VHL somatic
mutation is very common in renal
cancers. We need to make sure that
germline mutation is confirmed by a
physician and [that] family history
[confirms] that this is the VHL disease,
not typical renal cell carcinoma.
For references visit

cancernetwork.com/PP_1.22
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FROM THE EDITORS OF:

Strategies to Avoid
Malpractice Suits

D

espite the adage “to err is human,” physicians
who err on the job risk becoming the subject of
medical malpractice lawsuits that can strongly
inhibit their ability to practice. These lawsuits can
define entire careers, lead to revenue loss, and severely
hurt professional reputations.
Bob White, chief operating officer of TDC Group,
and Matt Gracey, former CEO of Danna-Gracey and
managing director of Risk Strategies, provided insight
to Medical Economics® on how physicians can insulate
themselves from malpractice suits with best practices.

Document as Much as Possible
The standard defense to lawsuits for years has been
to maintain proper documentation, which White says
has been greatly helped by the widescale adoption of
electronic health records. But there are still limitations.
Lawsuits can become a much greater headache for
the physician if patient records are not accurate, clear,
and timely, says Gracey.
White says that physicians often get into
trouble when they document only the care plan they
and the patient ultimately select. When an outside
expert, such as a physician’s attorney, examines such
records, they can’t defend what the doctor initially
recommended if those suggestions for optimal care
and treatment were not documented.

Communication Is Key
Although documentation can serve as a good defense
in a malpractice suit, Gracey says that maintaining a
solid relationship with a patient and their family is a
good preemptive move.
All staff members should be instructed to

emphasize good patient relationships from the
moment the patient enters the office. Patients already
assume their physician is educated and skilled, but
when they have a good relationship with the doctor
and their staff, they believe the practice cares about
them.

If Something Goes Wrong
The period between an adverse outcome and the filing
of a malpractice suit can be difficult.
Although any communication should be run
past a defense attorney, White says that being open
and available to the patient or their family can do
wonders. He advises doctors to sit down with the
patient or family and discuss the adverse outcome.

Dealing With COVID-19
It’s still unknown what impact the COVID-19
pandemic will have on medical malpractice litigation.
White believes that the pandemic will not lead to an
undue amount of COVID-19 medical malpractice
cases against physicians.
White notes that the most common allegation
against doctors is failure to diagnose or treat the
patient in a timely manner. With COVID-19,
physicians are unable to cure the patient, which
eliminates part of the common complaint.
Certain states, such as Florida, have granted
immunity protecting them from suits tied to the
pandemic. Gracey points out that there are some
federal protections as well. Although he expects many
lawsuits to be filed, Gracey believes that once many
of these cases are thrown out due to legal protections,
the increased filings will quickly taper off.

A version of this article was written by Keith A. Reynolds for Medical Economics®.
To read the full article, visit: https://bit.ly/2YIVO04
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IN MEMORIAM

Remembering Michael
J. Hennessy Sr

F

or many of our readers, this letter will be
different than most. It is with deep sorrow
we write this after the loss of the chairman and founder of MJH Life Sciences™,
Michael J. Hennessy Sr.
Those who knew him personally, professionally,
or even in passing know that Mike had a passion
for winning. This passion fueled not only his
accomplishments in business—as exemplified by
the successes, growth, and longevity of MJH Life
Sciences™—but also in life.
Mike was father to 4 and a grandfather to 10.
His role as patriarch of the Hennessy family
extended beyond blood: The words leader,
creator, inspiration, visionary, and more speak not
only to what our company is today, but also to the
drive felt by many of its associates.
Mike’s passion for building successful ventures
and businesses began after his graduation from
Rider College, now Rider University, in Lawrence,
New Jersey, in 1982. After starting a career in
medical publishing, Mike went from being a sales
trainee to, eventually, chief operating officer of
Medical World Business Press.
In 1993, Mike launched Multimedia Healthcare,
LLC, building a portfolio of award-winning clinical
journals. His endeavors led him to a new approach to print and digital publishing with Intellisphere®, LLC (now part of MJH Life Sciences™).
Over the years—inspired by his wife, Patrice
“Patti” Hennessy, and her ovarian cancer diagnosis in 2011—Mike dedicated himself to improving
the lives of patients with cancer, a dedication
deeply rooted within the halls of MJH Life Sciences™. As a complement to the industry-leading
OncLive® platform, he developed the Giants of
Cancer Care® awards to recognize the leaders
and pioneers who often go unrecognized for their
contributions to advancing oncology care. He
further strengthened his commitment to education by acquiring CURE Media Group in 2014,
followed by the purchase of the Chemotherapy
Foundation Symposium, in his quest to provide
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oncology professionals with focused education
on innovative cancer therapy. CancerNetwork®
and the journal ONCOLOGY® became part of the
MJH Life Sciences™ portfolio in 2019.
Mike’s legacy and “family first” mantra will live
on through his family and MJH Life Sciences™.
We mourn the loss of a man with true entrepreneurial spirit, as well as passion and desire to
help the health care field push the need for better
outcomes forward. Through his legacy, we will
continue to collaborate, inspire, and offer hope to
many in the future.
Michael J. Hennessy Sr, 61, the son of John J.
Hennessy and Vincent Ann (Lamenza) Hennessy,
was born in New Brunswick, New Jersey. He died
on Sunday, November 21, 2021, in Marco Island,
Florida. Mike was preceded in death by his college
sweetheart and beloved wife of 36 years, Patrice
Lynn Hennessy of Millstone, New Jersey.
Mike is survived by his children and their
spouses, Shannon Hennessy Pulaski and her husband Matthew, Ashley Hennessy Talamo and her
husband Philip, Michael J. Hennessy Jr and his
wife Rachel, and Christopher Hennessy Sr. and
his wife Jordan. He is also survived by the loves
of his life, his grandchildren Brooke, Riley, Luke,
Philip, Hailey, Harper, MJ, Maggie, Christopher Jr,
and Eric.
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UCLA Health Jonsson Comprehensive
Cancer Center was one of the earliest
centers to offer immunotherapy for advanced melanoma.
Through clinical trials led by Dr. Antoni
Ribas, UCLA Health was one of the first
to study the efficacy of pembrolizumab in
patients with advanced melanoma, and
in reporting why some patients respond
or are resistant to this therapy. The FDA
approved pembrolizumab for the treatment
of advanced melanoma in Dec. 2015,
based on results showing significantly
improved overall survival compared to
prior therapies.

Antoni Ribas, MD,
Revolutionizing Immunotherapy

Jonsson Comprehensive
Cancer Center
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