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LETTER TO THE READERS

What Do American Board of Internal 
Medicine Recertification Exams Measure?

Julie M. Vose, MD, MBA, 
Chief, Hematology/Oncology, 

Buffett Cancer Center, 
University of Nebraska Medical Center

The American Board of Internal Medicine 
(ABIM) was founded in 1936 by the 
American Medical Association and the 

American College of Physicians. Initially, test-
ing after training provided lifelong certi�cation. 
However, beginning in 1990, ABIM required 
physicians to pass periodic tests to prove that 
they were keeping up-to-date in their chosen 
�elds of practice. Initially, a high-stakes, every-
10-year written or (after 2006) computerized 
exam at a central location was required to main-
tain ABIM certi�cation. This type of exam is still 
important and required for initial certi�cation. 
Additionally, in 2013, ABIM also began requir-
ing 100 Maintenance of Certi�cation (MOC) 
points during a renewal period, which could be 
obtained by a variety of educational or prac-
tice requirement methods. Initially, a practice 
assessment and quality-improvement plan were 
required, but these were later eliminated due to 
dif�culty with the methods.

An every-10-year exam for MOC left a lot 
of time between assessments. In 2018, ABIM  
began offering the 2-year Knowledge Check-
Ins (KCIs) in Oncology in lieu of the once-
per-decade exam. This method was developed 
in conjunction with the American Society of 
Clinical Oncology and was available in general 
oncology as well as in some specialty areas, 
including breast cancer and hematologic ma-
lignancies. This exam could be taken at the 
central computer center or at a monitored 
computer. The plan was to develop addition-
al subspecialty KCIs to address the issue of 
specialization in many oncology practices, 
such as academic centers and larger practice 
groups. This option was discontinued after 
2021, apparently due to criticism that it was 
too dif�cult and time-consuming to cover the 
material every 2 years that would be necessary 
to pass the area-speci�c tests. However, this 
method did address a frequent criticism of the 

test, which was that it should not cover very 
broad areas of practice that are not used by 
disease-speci�c subspecialists.

The latest shift, in 2019, was the addition 
of the computerized Longitudinal Assessment 
(LA) option as a more practical way to main-
tain certi�cation. This option includes a 5-year 
cycle with questions being answered from any 
location using any resources used for practice 
(except another person). The LA has a total 
of 600 questions, with 30 questions required 
every quarter, or 120 per year. Each question 
must be answered within a 4-minute limit. 
Additionally, this method has built-in �exibil-
ity; a physician can skip up to 100 questions 
over 5 years and still meet the participation 
requirements. However, the current method 
does not address the issue of subspecialization 
and needless time spent answering questions 
for conditions or diseases that the physician 
has not treated for many years, in some cases.

The process is extensive with a large bank of 
questions required for this process. Many of the 
questions are “tested” on the exam takers for 
validity. The cost of either the 10-year or every-
2-years LA (over 10 years) is approximately the 
same. In either case, the cost is fairly high and 
not always paid for by the physician’s employer.

As a physician who has now taken the re-
certi�cation exam by all these methods—the 
every-10-year exam, the KCI for hematologic 
malignancies, and most recently the LA in he-
matology—my wish would be to see a hybrid 
of the speci�city of the KCI for subspecialty 
physicians, with the �exibility of the LA using 
online methods for information. Without the 
subspecialization option, it becomes a test of 
who is the best at �nding answers in UpToDate 
or similar online repositories of information. 
Don’t we really want a recerti�cation test that 
challenges knowledge of the conditions that 
the physician actually manages? 

ONC0422_199_Letter to Readers.indd   199 4/4/22   9:58 AM
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INTERVIEW PATHOLOGY

Q: How did you become interested 
in pathology?

A: I went to Johns Hopkins University for my un-
dergraduate [degree] and I was fortunate enough 
to participate in extracurricular research. There, I 
met several physicians who worked in pulmonary 
medicine, asthma, and basic science research. I 
knew very little about the nuts and bolts of med-
icine and what people could do in their medical 
careers. Meeting those people during my under-
graduate [period] was a formative experience. As 
is the case for many people, it’s � nding that right 
mentor [who shines] a light on a particular career 
path that resonates with you as a person. 

Figuring out what specialty you want to go 
into is often a process of elimination, and it can 
be challenging to make that decision. I had a pre-
dilection for looking down a microscope from the 
earliest preclinical coursework we had in medical 
school. I had a lot of interest in different areas. 
I liked medicine because I like the complexity of 
integrating all sorts of variables about a patient 
to care for them. I always felt like you were never 
able to make a de� nitive decision in a short period 

of time, and I was frustrated by that. I liked sur-
gery because you have to be very de� nitive and 
make decisions in the spur of the moment, but I 
felt like it didn’t give as much time to think about 
disease mechanisms. Pathogenesis does [give you 
that time] in a certain way, but not quite in the 
way that I wanted it to, at the more molecular lev-
el or the more cellular level. Pathology provided 
a way both to be in a position where you must 
make split-[second] decisions, and to provide 
concrete information that guides the patient in 
[their] course of therapy. There’s satisfaction in 
being able to do that. It also is a great place to 
engage in translational work at the cellular and 
molecular level.

Q: How can you gauge whether you’re 
working with a good pathologist?

A: The pathologist must be present in the practice 
that the oncologists or the surgeons are engaged 
in. For one, if you have a pathologist who shows 
up, demonstrates an interest in the decision-mak-
ing that the patient-facing clinicians need, [pro-
vides] information that they need, and then tries 

Lynette M. Sholl, 
MD, is associate 
professor of pathology 
at Harvard Medical 
School; associate 
pathologist, pathology, 
at Brigham and 
Women’s Hospital, 
Boston; and cochair 
of the 6th Annual 
International Congress 
on Oncology & 
Pathology™, hosted by 
Physicians’ Education 
Resource®, LLC (PER®). 

Sholl Examines Importance of 
Pathology in Cancer Care
“You have to look at the cell-free DNA results with a 
grain of salt and with some degree of sophistication 
in terms of what you can act on as a predictive 
biomarker in the blood.”

MEET OUR EXPERT

Within any robust multidisciplinary treatment team, pathologists are a very valuable part of the 
decision-making process. They are often the � rst to determine a cancer diagnosis when samples are 
seen in the lab, and they can offer deeper insights into the genomics of speci� c tumors, which serve to 
guide treatment selection across settings. 

In an interview with ONCOLOGY®, Lynette M. Sholl, MD, spoke about her career as a pathologist 
as well as the ever-evolving role of circulating tumor DNA (ctDNA) in the � eld of oncology. 

Sholl details how her early career and what she has learned have helped shed light on best practices 
between pathologists and oncologists. 
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INTERVIEWPATHOLOGY

to meet those needs, you’re probably 
dealing with a thoughtful pathologist. 

There’s also a range of con�dence levels 
that you see within pathologists, ranging 
from the overcon�dent to the undercon-
�dent; you want to be somewhere in the 
middle. When you lack con�dence in a 
diagnosis, [you must] explain why that is. 
[Try] to avoid the frankly overcon�dent 
sort of calls that can also get you into 
trouble. Ultimately, if you have a highly 
communicative pathologist who doesn’t 
try to cover their tracks or obfuscate, and 
who can clearly justify the way they ren-
der a diagnosis with available evidence, 
[they’re ones to keep]. 

As a pathologist, you must demon-
strate a level of humility and willingness 
to seek additional opinions, because 
the complexity of the human body is 
mind-boggling. Many times, the spec-
imens of tumors that we look at, the 
diseases that we look at, [aren’t seen in] 
the books. Reaching out to colleagues 
throughout the department is often crit-
ical. Your pathology colleagues should 
demonstrate a willingness or an eager-
ness to do that, if you are. You must rec-
ognize your limitations as a pathologist, 
and if, [say], you haven’t been [working 
with specimens of [gastrointestinal (GI) 
tumors] for the last 5 years, and all of a 
sudden somebody gives you GI cancer [to 
look at], it’s probably a good idea to make 
sure that you run that by your colleagues. 

Q: What impact has ctDNA had 
on practice? Where do you 

see it going?
A: The impact has been hard to quanti-
fy. I suspect that we probably have had 
some decrease in primary molecular di-
agnostics requests on tissue. If a patient 
has a suf�cient burden of ctDNA in their 
blood, they’re going to get the relevant 
predictive biomarker information from 
a plasma sample. They don’t necessarily 
need to do the testing on a tissue sam-
ple. Inevitably, you’re going to see some 
[decrease] in the number of requests you 

get for tumor tissue 
and molecular testing. 
That said, it’s still a 
new space. 

In a center like ours, 
there’s much academ-
ic curiosity as well as 
access to tools like our 
in-house [next-gen-
eration sequencing] 
assay, and those will 
often drive the deci-
sion to get both a plas-
ma ctDNA test and a tissue-based test. A 
ton of information can be gleaned from 
that because now we recognize that with-
in the individual patient, there can be a 
tremendous amount of heterogeneity in 
terms of the tumor biology. They’ve got 
multiple sites of disease. They may have 
multiple different relevant, passenger, or 
branch mutations, but they may have 
multiple interesting mutations that can 
in�uence response to therapy at different 
sites. You’re not going to get that from a 
tissue test, but the blood might give you 
a little more insight.

The challenge that we face with ctDNA  
testing in practice is that much of it is 
very decentralized [due to] the ease of 
testing. As the patient comes into clinic, 
you draw the blood, you put it in the mail, 
and then the results come back. Increas-
ingly, we’re seeing more uniform ways of 
digesting the results and getting them into 
the medical record. Often, it’s in the form 
of a PDF that may be labeled properly, or 
maybe it isn’t. You hope that you come 
across a cell-free DNA assay. There’s a 
recognition that it’s like the Wild West of 
testing. [Many] places are realizing that 
it’s not an ideal model because a lot of 
information can be gleaned from the cell-
free testing that’s not getting used as well 
as it could be, because it’s hard to �nd 
the information in many of the hospital 
medical records.

One of the challenges that clinicians 
may face is knowing when they do or do 
not have an informative ctDNA test. It’s 

not always easy to tell, because you can 
pick up stuff that may be present largely 
in the myeloid lineages and think that you 
are capturing some information about 
your patient’s lung cancer, for instance, 
but it may be re�ecting another process. 
You have to look at the cell-free DNA 
results with a grain of salt and with some 
degree of sophistication in terms of what 
you can act on as a predictive biomarker 
in the blood; [you have to know whether] 
that information is enough vs what is not. 
We need to proceed to getting a proper 
tissue sample that we can pro�le.

Q: Specifically in lung cancer, 
what are the biggest concerns 

regarding pathology and biomarker 
testing? 
A: [A very] important thing to address 
is where the �eld is in terms of PD-L1 
testing. There are many questions about 
the right way to go about PD-L1 test-
ing, and we’ve seen an evolution in that 
space in terms of an overall effort to sim-
plify companion diagnostics paired to  
speci�c drugs. 

While [those questions] still exist, 
we’re seeing a movement toward ac-
cepting that many of the of the PD-L1 
[immunohistochemistry] assays are rel-
atively interchangeable. For instance, a 
particular lab bringing up 3 or 4 differ-
ent assays to support therapeutic use of 
4 different PD-1 or PD-L1 inhibitors [is 
superfluous]. The direction we’re going 
in with PD-L1 testing is a positive one.

If a patient has a suf�cient burden 
of ctDNA in their blood, they’re 
going to get the relevant predictive 
biomarker information from a 
plasma sample.

-Lynette M. Sholl, MD
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INDICATION
NUBEQA® (darolutamide) is an androgen receptor inhibitor indicated for the treatment of patients with non-metastatic castration-resistant prostate cancer.

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

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

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

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

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

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

Drug Interactions (cont’d)
Effects of NUBEQA on Other Drugs – NUBEQA inhibits breast cancer resistance protein (BCRP) transporter. Concomitant use increases exposure 
(AUC) and maximal concentration of BCRP substrates, which may increase the risk of BCRP substrate-related toxicities. Avoid concomitant use where 
possible. If used together, monitor more frequently for adverse reactions, and consider dose reduction of the BCRP substrate.

NUBEQA inhibits OATP1B1 and OATP1B3 transporters. Concomitant use may increase plasma concentrations of OATP1B1 or OATP1B3 substrates. Monitor more 
frequently for adverse reactions and consider dose reduction of these substrates.

Review the prescribing information of drugs that are BCRP, OATP1B1, and OATP1B3 substrates when used concomitantly with NUBEQA.

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

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

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

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

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

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

40.3 months vs 25.4 months for ADT alone
Secondary endpoint: HR: 0.65; 95% CI: 0.53-0.79; P<0.0001.

POSTPONED CYTOTOXIC CHEMOTHERAPY— 
MORE TIME WITHOUT CHEMO1,3

42% risk reduction in time to chemo vs ADT alone
Secondary endpoint: HR: 0.58; 95% CI: 0.44-0.76; P<0.0001. Medians not estimable.

MEN LIVED 2X LONGER 
WITHOUT CANCER SPREADING1,2

40.4 months vs 18.4 months for ADT alone
HR: 0.41; 95% CI: 0.34-0.50; P<0.0001 (intent-to-treat).

REDUCED RISK OF DEATH
BY NEARLY A THIRD1,3

31% reduction in the risk of death vs ADT alone
Secondary endpoint: HR: 0.69; 95% CI: 0.53-0.88; P=0.003. Medians not estimable.

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

HELP HIM LIVE FOR WHAT HE LOVES

CHOOSE NUBEQA® 1st FOR EXTENDED SURVIVAL.1-3  NUBEQAHCP.COM
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INDICATION
NUBEQA® (darolutamide) is an androgen receptor inhibitor indicated for the treatment of patients with non-metastatic castration-resistant prostate cancer.

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

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

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

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

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

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

Drug Interactions (cont’d)
Effects of NUBEQA on Other Drugs – NUBEQA inhibits breast cancer resistance protein (BCRP) transporter. Concomitant use increases exposure 
(AUC) and maximal concentration of BCRP substrates, which may increase the risk of BCRP substrate-related toxicities. Avoid concomitant use where 
possible. If used together, monitor more frequently for adverse reactions, and consider dose reduction of the BCRP substrate.

NUBEQA inhibits OATP1B1 and OATP1B3 transporters. Concomitant use may increase plasma concentrations of OATP1B1 or OATP1B3 substrates. Monitor more 
frequently for adverse reactions and consider dose reduction of these substrates.

Review the prescribing information of drugs that are BCRP, OATP1B1, and OATP1B3 substrates when used concomitantly with NUBEQA.

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

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

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

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

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

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

40.3 months vs 25.4 months for ADT alone
Secondary endpoint: HR: 0.65; 95% CI: 0.53-0.79; P<0.0001.

POSTPONED CYTOTOXIC CHEMOTHERAPY— 
MORE TIME WITHOUT CHEMO1,3

42% risk reduction in time to chemo vs ADT alone
Secondary endpoint: HR: 0.58; 95% CI: 0.44-0.76; P<0.0001. Medians not estimable.

MEN LIVED 2X LONGER 
WITHOUT CANCER SPREADING1,2

40.4 months vs 18.4 months for ADT alone
HR: 0.41; 95% CI: 0.34-0.50; P<0.0001 (intent-to-treat).

REDUCED RISK OF DEATH
BY NEARLY A THIRD1,3

31% reduction in the risk of death vs ADT alone
Secondary endpoint: HR: 0.69; 95% CI: 0.53-0.88; P=0.003. Medians not estimable.
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Introduction 
Marginal zone lymphoma (MZL) is an indolent disease that 
represents 7% of all non-Hodgkin lymphomas (NHLs).1

The World Health Organization classi� cation recogniz-
es 3 subtypes according to primary site of involvement: 
extranodal MZL (EMZL) of mucosa-associated lymphoid 
tissue (MALT), nodal MZL (NMZL), and splenic MZL 
(SMZL).2 In the United States, EMZL is the most common 
subtype (60.8%), followed by NMZL (30.3%) and SMZL 
(8.9%).1 A similar immunophenotype marks all MZLs, but 
they exhibit unique clinical features that have therapeutic 

implications.3,4 However, few clinical trials have enrolled 
a signi� cant number of patients with MZL, and current 
recommendations are largely borrowed from treatments of 
follicular lymphoma and other indolent NHLs. In this man-
uscript, we will review recent advances in MZL and describe 
current evidence supporting the appropriate management 
for each subtype. 

Current Standards for Diagnosis 
and Molecular Testing
EMZL has been described in nearly all tissues. The most 

Current Treatments in 
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ABSTRACT: Marginal zone lymphoma (MZL) is a heterogenous group of indolent non-Hodgkin 

lymphomas (NHLs). Three subtypes are recognized based on the site of involvement: extranodal MZL, 

splenic MZL, and nodal MZL. MZL represents 7% of all mature NHLs that exhibit geographical variability 

in their incidence and association with infectious agents. Each MZL subtype is characterized by unique 

biology, clinical presentation, therapeutic approach, and natural history. Recent fi ndings have improved risk 

stratifi cation of patients at diagnosis and after frontline therapy; however, these data are not incorporated 

into treatment decisions or selections of therapeutic agents. Moreover, a limited number of patients with 

MZL have been enrolled in randomized clinical trials, and all subtypes have been analyzed as a single 

group. This approach precludes a full characterization of the effi cacy of treatment platforms, and current 

recommendations are largely derived from experience with follicular lymphoma. Emerging data have 

demonstrated that novel agents have higher effi cacy and safety, expanding the landscape of treatment 

options. However, despite recent advances, several unmet needs remain in this fi eld, including the discovery 

of prognostic biomarkers, utility of PET/CT at different extranodal sites, and appropriate sequence of 

therapies. There is a signifi cant need to design clinical trials with the power to establish standard therapies 

as well as to assess their effects on patient-reported outcomes. In this review, we will provide an updated 

analysis of the literature and discuss our approach to the diagnosis and treatment of patients with MZL.
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common extranodal sites include the stomach (30%), ocular 
adnexal (OA; 12%), skin (10%), lung (9%), and salivary 
gland (7%).1 Clinical manifestations are variable and depend 
on the site of origin. EMZL arises as a consequence of chron-
ic in�ammation within extranodal sites, with the strongest 
evidence associated with Helicobacter pylori and gastric 
EMZL.5,6 Chlamydia psittaci infection was associated with 
OA EMZL in Europe,7 although this association remains 
unclear in the United States.8-10 In addition, chronic in�am-
mation caused by autoimmune conditions such as Sjögren 
syndrome or Hashimoto thyroiditis were seen in salivary 
gland and thyroid EMZL, respectively.11-13

EMZL is diagnosed based on the histopathologic identi-
�cation of an abnormally expansile population of marginal 
zone B cells, usually with diffuse or nodular extension into  
interfollicular zones with associated follicular colonization. 
Neoplastic cells are small- to medium-sized lymphoid cells 
with round to slightly irregular nuclei, moderately dispersed 
chromatin, and inconspicuous nucleoli with relatively abun-
dant pale cytoplasm.2 Neoplastic cells have an immunophe-
notype similar to that of normal marginal zone B cells, includ-
ing expression of pan B-cell markers (CD19, CD20, CD79a, 
PAX5) and general lack of expression of CD5, CD10, LEF1, 
and cyclin D1. Some EMZLs coexpress CD43 and show plas-
macytic differentiation with a monotypic plasma cell compo-
nent. Recent reports highlighted IRTA1 as a possible speci�c 
biomarker for EMZL, although integration in clinical practice 
remains limited.14,15

NMZL is characterized by pathologic lymphadenopathy 
without evidence of extranodal or splenic involvement.2,16

A minority of patients experience B symptoms (drenching 
night sweats, unintentional weight loss of >10% of body 
weight over the past 6 months or fever de�ned as temperature 
>100.4 °F) or demonstrate bone marrow or peripheral blood  
involvement.17 Diagnosis is based on the histology of the 
lymph node and it requires the exclusion of secondary nodal 
involvement by EMZL and SMZL. Lymph nodes demonstrate 
partial or total nodal architectural effacement by a small- to 
medium-sized lymphoid proliferation that surrounds reactive 
follicles and expands into the interfollicular areas. Follicular 
colonization is commonly identi�ed and is a useful feature 
in making this diagnosis. Neoplastic cells are composed of 
variable numbers of marginal zone (centrocyte-like and 
monocytoid) B cells with occasional plasma cells and scattered 
transformed B cells.2 The antigen expression pro�le is simi-
lar to that of other MZLs.16 There are no speci�c recurrent  
cytogenetic abnormalities associated with NMZL; as in  
other MZLs, there are gains of chromosomes 3, 7, 12, and  
18, and losses of 6q23-24.18 MYD88 L265P mutation is  
usually absent but has been occasionally reported.19,20 

In contrast with EMZL and NMZL, SMZL is character-
ized by splenomegaly with bone marrow involvement and 
variable presence of peripheral blood villous lymphocytes. 
Peripheral lymphadenopathy is uncommon.2 Cytopenias 
may be present, and these are secondary to hypersplenism, 
autoimmune phenomena, or bone marrow in�ltration. An 
increased risk of SMZL has been reported in patients with 
chronic hepatitis C (HCV) infection.21,22 To establish a  
de�nitive diagnosis of SMZL, a bone marrow biopsy is  
frequently required, because the aspirate is not always 
suf�cient for an accurate diagnosis.23 The combination 
of atypical and expansile interstitial nodular involvement 
with prominent intrasinusoidal in�ltration is typical of 
SMZL.18,24 When spleen histology is not available, SMZL 
diagnosis relies on the integration of clinical features and 
lymphocyte immunophenotype coupled with the histo-
pathologic evaluation of the bone marrow.25 Although no 
ancillary biomarker exists, deletion 7q22-36 (seen in 30%-
40% of cases of SMZL), mutations in KLF2 (12%-42%) 
and NOTCH2 (10%-25%) are frequently seen, facilitating 
the diagnosis.26-28 Nonmutated IGHV as well as mutations 
in NOTCH2, KLF2, and TP53 have been associated with 
inferior outcomes.26,29,30 Importantly, mutations in MYD88
L265P can be also observed in 7% to 15% of SMZL cases, 
underscoring the need for an appropriate clinicopatholog-
ical diagnosis to avoid an erroneous diagnosis of lympho-
plasmacytic lymphoma.19

CT with contrast remains the preferred imaging for stag-
ing and for assessing treatment response in MZL.31,32 MRI is 
valuable in speci�c locations such as dural, OA, salivary gland, 
and breast.11,33-36 The Lugano Classi�cation considers MZL 
to be a non�uorodeoxyglucose (FDG)–avid disease without 
recommending PET/CT, although the National Compre-
hensive Cancer Network (NCCN) guidelines list PET/CT as 
useful in selected patients.31,37 The role of PET/CT in EMZL 
remains questionable because of variable FDG-avidity in ex-
tranodal sites. Better detection rates were described in certain  
locations, such as lung (50%-100%) and head and neck  
(50%-100%), compared with OA (22%-100%) and stom-
ach (0%-100%).38,39 In SMZL and NMZL, the reported 
FDG-avidity is above 76%, supporting its clinical imple-
mentation.40,41 PET/CT sensitivity to detected bone marrow 
involvement in MZL was described in 36%, underscoring 
the need for bone marrow biopsy in those patients where 
speci�c kinds of disease involvement has implications for 
therapeutic selections.42 Nevertheless, in patients with stage I 
EMZL that has been established by physical examination and 
imaging, then treated with frontline involved site radiation 
therapy (ISRT), bone marrow status does not affect lymphoma  
speci�c-survival (LSS).43 
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Stratification for Treatment Selection 
Gastric EMZL
The stomach remains the most common EMZL disease 
location; it is typically associated with chronic gastritis 
induced by H pylori. However, a declining frequency in H 
pylori–associated gastric EMZL has been observed in Italy; 
it remains unclear whether this association is also decreas-
ing in other regions globally.44 Using endoscopic ultrasound 
to determine involvement of submucosa or regional lymph 
nodes may help predict a potentially lower success rate of 
H pylori eradication therapy, which underlines the value of 
this test in the initial work-up.31 The presence of t(11;18) 
confers low probability of response to H pylori eradica-
tion therapy; patients with this characteristic should be  
considered for ISRT (Figure 1).31,45 The presence of t(11;18) 
is observed in about 40% of gastric cases; such cases usu-
ally present at an advanced stage but they have a lower  
frequency of higher-grade transformation than patients 
without this abnormality.45-47 Eradicating the infection is 
still recommended, in the attempt to decrease the risk of 
other H pylori–associated complications as well as elimi-
nate a source of chronic antigen stimulation that may con-
tribute to lymphoma recurrence.47 H pylori eradication 
should be con�rmed by urea breath or stool antigen tests at 
least 6 weeks after starting eradication therapy and at least 
2 weeks after the withdrawal of proton pump inhibitors.32

If initial treatment fails to eradicate H pylori, a second-line 
treatment is recommended. After frontline therapy, upper 
endoscopy with biopsy is repeated in 3 months to assess  
response. In those who achieve endoscopic lymphoma 
remission but have persistent asymptomatic microscop-
ic disease, current guidelines recommend observation for 
at least 12 months before starting a new line of therapy,  
because most patients achieve subsequent complete  
response (CR).32,48,49 After eradication therapy, detection of 
monoclonal rearrangement of the IgVH gene in patients 
with histological response can persist for years without 
increasing risk for lymphoma relapse.50 Still, the risk of 
gastric adenocarcinoma remains higher in patients with 
gastric EMZL, so it remains unclear whether these patients 
should undergo regular endoscopic surveillance.51,52

Alterations in NF-κB signaling, with frequent TNFAIP3 
inactivating mutations and translocations in MALT1/IGH, 
are characteristics of H pylori–negative gastric EMZL.53

Compared with H pylori–associated gastric EMZL, pa-
tients without H pylori appear to have more advanced-stage  
disease at diagnosis.54,55 ISRT remains the preferred treat-
ment modality in H pylori–negative gastric EMZL; it is  
associated with long-term disease control.56 Consensus 
guidelines recommend a dose of 30 Gy; however, lower 

doses (23.5-27 Gy) seem to achieve comparable results.31,57

Importantly, eradication therapy in H pylori–negative gastric 
EMZL may still bene�t a subset of patients.58,59

Nongastric EMZL 
Strati�cation for treatment selection in nongastric EMZL is 
less well established, but in those with localized disease who 
are treated with ISRT, the primary extranodal site does not 
affect survival.43 The most common EMZL location after the 
gastrointestinal tract is OA. In a large (n = 182) single-center 
retrospective analysis, Desai et al identi�ed age greater than 
60 years and ISRT dose less than 30.6 Gy as independent fac-
tors associated with shorter progression-free survival (PFS) 
in OA EMZL.34 However, consensus guidelines recommend 
a dose of 24 Gy; clearly, the appropriate dose in EMZL 
remains under debate.31 Cutaneous EMZL is commonly lo-
calized to the skin; relatively few patients (6%) demonstrate 
extracutaneous spreading.60 Most patients exhibit a single 
skin lesion (58%), and treatment with ISRT is the preferred 
approach.60,61 In patients with asymptomatic widespread 
cutaneous involvement, the watch-and-wait approach is 
acceptable. In symptomatic patients, however, single-agent 
rituximab (Rituxan) is preferred, given the indolent course 
of the disease. 

Pulmonary EMZL is commonly associated with a smok-
ing history. Rarely, there are presenting B symptoms, elevated 
lactate dehydrogenase (LDH), or bone marrow involvement. 
Cavitary and large lesions, multifocal parenchymal disease, 
concomitant extrapulmonary disease, thrombocytopenia, and 
elevated LDH are features associated with shorter PFS.39,62

Regardless of the features of initial presentation, watch-and-
wait is suitable in a signi�cant proportion of patients.62

Colorectal EMZL can present during colonoscopy as  
subepithelial tumors, mucosa granularity, polyps, exophytic 
lesions, and enlarged folds. In asymptomatic patients without 
evidence of advanced-stage disease, watch-and-wait after 
complete endoscopic resection is a valid option.63,64

Therapy Selection
Although molecular data and prognostic factors have been re-
cently described (Table 1), these features are not incorporated 
into clinical practice for treatment initiation or for selection 
of a speci�c regimen. Similarly, no studies have been done 
regarding therapies for patients with EMZL who progress 
within 24 months. Based on expert opinion, current guidelines 
recommend therapy initiation in patients with lymphoma- 
related symptoms, gastrointestinal bleeding, deep organ inva-
sion, threatened end-organ function, bulky disease, and rapid 
disease progression; patient preference must be considered as 
well.31,32 The Groupe d’Etude des Lymphomes Folliculaires 
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(GELF)65 criteria correlate with those for high-tumor-burden follicular lymphoma 
(FL) and are commonly included in the treatment decision for patients with MZL. 
However, the applicability of those criteria in MZL remains to be determined. 

EMZL
EMZL typically remains localized within the tissue of origin for a prolonged 
period, making ISRT the preferred approach in limited-stage disease (Figure 1). 
This has been shown to achieve long-term remissions across studies.34,66-69 One 
exception to this recommendation is salivary gland EMZL, in which ISRT can be 
associated with signi�cant long-term toxicities. Patients with Sjögren syndrome 
have a higher risk for future contralateral gland EMZL; therefore, other approach-
es, including single-agent rituximab, should be considered.70 Although surgery is 
not recommended in the management of EMZL, it can provide long-term remis-
sion in patients who have had a complete resection for diagnostic purposes, with 
subsequent watch-and-wait usually advised.39,62,71

TABLE 1. Established Prognostic Factors in MZL

Risk factors Risk group Number of 
factors

Survival rate

Extranodal marginal zone lymphoma 

MALT-IPI117 5-year EFS 

 Age ≥70 years Low 0 70%

 Stage III/IV Intermediate 1 56%

 Elevated LDH High ≥2 29%

POD within 24 months118 10-year OS

Early POD – 64%

No early POD – 85%

Splenic marginal zone lymphoma 

HPLL119,120 5-year LSS

 Hemoglobin <9.5 g/dL A 0 95%

Platelets <80,000/mm3 B 1-2 87%

 Elevated LDH C 3-4 68%

Extrahilar  
lymphadenopathy

– – –

EFS, event-free survival; HPLL, hemoglobin, platelet count, lactate dehydrogenase, and 
extrahilar lymphadenopathy; LDH, lactate dehydrogenase; LSS, lymphoma-specific survival; 
MALT-IPI, Mucosa-Associated Lymphoid Tissue International Prognostic Index; MZL, marginal 
zone lymphoma; OS, overall survival, POD, progression of disease.

In symptomatic patients experienc-
ing advanced-stage disease, who have 
relapsed after H pylori therapy or ISRT, 
immunotherapy and chemoimmu-
notherapy are established options in 
EMZL. Several regimens were tested 
across indolent NHL (including a small 
number of patients with MZL), which 
prevents the selection of 1 platform as 
the standard of care. We will discuss the 
most common therapeutic platforms. 
Bendamustine with rituximab (BR). 
Work by the Study group indolent 
Lymphomas (StiL) and the BRIGHT 
study established BR as the preferred 
regimen for indolent lymphomas.72,73

These 2 randomized noninferiority 
clinical trials tested BR vs R-CHOP 
(rituximab, cyclophosphamide, doxo-
rubicin hydrochloride [Adriamycin], 
vincristine, and prednisone) or R-CVP 
(rituximab, cyclophosphamide, vincris-
tine, and prednisone) in mantle cell lym-
phoma and indolent NHL. The studies 
differed in their primary end points: 
PFS in the StiL trial (NCT00991211) 
and CR rate in the BRIGHT study 
(NCT00877006). BR was associated 
with better tolerance. The ef�cacy of BR 
was comparable with that of R-CHOP 
and R-CVP, with favorable response 
rates (CR; 31% vs 25%, respectively; 
P = .0225). The median PFS approached 
5 years for patients treated with BR. 

The MALT2008-01 tr ia l 
(NCT01015248) demonstrated 
the efficacy of BR in 57 patients 
with EMZL.74 The trial tested a  
response-adapted strategy, and most 
patients achieved CR or uncon�rmed 
CR (CRu) after 3 cycles with only 
14 (25%) patients requiring more than 
4 cycles of treatment. Responses did  
not differ by primary site or t(11;18) 
status, and the reported 7-year event-
free survival (EFS) rate was 88%.75

Through studies, BR demonstrated 
acceptable safety. The main grade ≥3 
adverse events (AEs) were lymphope-
nia (34%-74%) and neutropenia (5%-
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49%). The most common all-grade nonhematological toxic-
ity was drug hypersensitivity (6%-15%); only 4% developed 
alopecia.72,73,75 Notably, bendamustine leads to prolonged 
T-cell depletion, which increases the risk for opportunistic 
infections.76 Prophylaxis for Pneumocystis jirovecii and var-
icella-zoster virus is recommended. In a recent 5-year update 
of the BRIGHT study,77 authors reported a higher incidence 
of nonmelanoma skin carcinomas in patients treated with 
bendamustine-based regimens, underscoring the need for 
regular dermatologic surveillance of such individuals. 
R-CVP and R-CHOP. As previously described, R-CVP and 
R-CHOP demonstrated ef�cacy similar to that of BR, al-
though both regimens were associated with more frequent 
AEs. In the StiL trial, R-CHOP exhibited more hematological 
toxicity (68% vs 30%; P <.0001), infections (50% vs 27%; 
P = .0025), peripheral neuropathy (29% vs 7%; P <.0001), 
and stomatitis (19% vs 6%; P <.0001) compared with BR. 
Further, all patients developed alopecia.72 The most common 
AEs associated with R-CVP were neutropenia (56%), infec-
tions (50%), peripheral neuropathy (47%), and constipa-
tion (44%).73 NCCN guidelines list R-CHOP and R-CVP as  
preferred �rst-line therapy regimens for MZL. However, 
based on comparable ef�cacy with improved toxicity, we 
favor the selection of BR as frontline therapy in EMZL. 
Lenalidomide with rituximab (R2). Lenalidomide (Revlim-
id) at a dose of 25 mg on days 1 to 21 demonstrated ef�cacy 
in EMZL, with an overall response rate (ORR) of 61.1%  
(CR rate, 33.3%).78 Commonly, lenalidomide is com-
bined with rituximab to enhance single-agent activity. In 
a single-institution study, the combination of lenalidomide  
(20 mg on days 1 to 21) with rituximab (day 1 of each cycle) 
was tested in patients with advanced-stage indolent NHL; 
GELF criteria were not required for enrollment.79,80 The 
study enrolled 30 patients with MZL (NMZL, 60%; EMZL, 
37%; SMZL, 3%), and the ORR was 93% with a CR rate 
of 70% and a median PFS of 59.8 months. Responses were 
similar across MZL subtypes. The most common all-grade 
AEs were fatigue (93%) and nausea/vomiting (73%). R2

demonstrated similar ef�cacy (ORR, 80%; CR rate, 54%) 
in a multicenter EMZL study with no new safety concerns.81

Single-agent rituximab. Rituximab demonstrated ef�-
cacy in the treatment of indolent lymphomas and was  
associated with an acceptable safety pro�le. Conconi et al 
proved clinical activity (n = 23) of frontline rituximab in 
EMZL; patients’ ORR was 87% (CR rate, 48%) with a 
median time to treatment failure (TTF) of 22 months.82

Similar results were seen in patients with gastric EMZL  
(n = 27) who were refractory to H pylori eradication therapy  
or not eligible for this approach.83 However, these re-
sults were not reproduced in subsequent studies, which  

frequently saw PR or stable disease as best responses 
and shorter median TTFs.84-86 Single-agent rituximab is a  
reasonable approach in patients who are not candidates 
for combination chemotherapy regimens. It has a favorable 
safety pro�le, but the trade-off is a low likelihood of durable 
remissions. 
Chlorambucil with rituximab. A total of 454 patients par-
ticipated in IELSG-19 (NCT00210353), the only random-
ized clinical trial exclusively focused on untreated EMZL; 
its primary end point was EFS.87 The combination arm with 
chlorambucil and rituximab resulted in signi�cantly longer 
5-year EFS (68%) compared with single-agent chlorambucil 
(51%) or single-agent rituximab (50%; P = .0009). Despite 
proven ef�cacy, this combination is not commonly select-
ed in the United States. The NCCN guidelines suggest this  
approach for elderly or in�rm patients.31

90Y-Ibritumomab tiuxetan. 90Y-Ibritumomab tiuxetan (90Y-
IT) is a radio-conjugated murine monoclonal antibody ap-
proved for certain patients with FL: those with relapsed/
refractory (R/R) CD20-positive disease or as consolidation 
following induction therapy in untreated patients.88 Its use 
encompasses a single treatment plan and induces cell death 
via antibody-stimulated cytolysis and apoptosis caused by 
emitted ionizing radiation.89 Two single-institution studies 
tested this approach in untreated indolent NHL including 
MZL (n=11 and 17, respectively).90,91 Although baseline 
characteristics differed between the patients in the studies, 
both studies reported an ORR above 88.4%, with most 
patients achieving CR/CRu (59%-96.7%). The 5-year 
PFS rate was between 41.2% and 82%, with grade 3 or 
greater neutropenia (53%-61.3%) and thrombocytope-
nia (35% in both studies) as common toxicities. One case  
of myelodysplastic syndrome (MDS)/acute myeloid leu-
kemia (AML) occurred after 90Y-IT. In the FDA Adverse 
Event Reporting System database analysis, this treatment 
approach has yielded incidence rates of MDS and AML 
of 6.9% and 3.6%, respectively.89 The selection of this 
treatment by clinicians has been limited by concerns about 
secondary myeloid malignancies as well as by signi�cant 
logistic considerations that are involved in delivering this 
compound. It is currently unclear where 90Y-IT �ts into the 
MZL landscape, but this approach can be considered in 
patients with appropriate marrow cellularity who request 
a short treatment program. 

SMZL
There is no full agreement regarding the treatment of SMZL; 
watch-and-wait is an acceptable approach in asymptomat-
ic patients.32 Consensus guidelines support treatment ini-
tiation in those with symptomatic splenomegaly, systemic 
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symptoms, and cytopenias (hemoglobin <10 g/dL, platelets 
<80,000/mm3, and neutrophils <1000/mm3). In patients with 
chronic HCV infection, antiviral therapy is recommend-
ed.32,92 Patients with concomitant autoimmune cytopenias 
should receive conventional treatments for these diseases 
prior to lymphoma therapy.23 Treatment options include 
splenectomy, chemoimmunotherapy, and single-agent rit-
uximab; none has a clear survival bene�t over the others 
(Figure 2).93-96

Single-agent rituximab. Rituximab is the preferred approach 
in patients with SMZL requiring therapy. In a retrospective 
analysis, patients (n = 106) received an induction phase of  
6 weekly doses of rituximab 375 mg/m2 followed by main-
tenance every 2 months for up to 2 years or follow up in 
responders.94,97 The ORR at the end of induction was 92%, 
with 44% CR, 21% CRu, and 27% partial response (PR) 
rates. Clinical splenomegaly resolved in a median of 4 weeks 
(range, 1-48) and hematologic response was seen in a me-
dian of 2 weeks (range, 1-32). The 5-year freedom from  

progression (FFP), overall survival (OS), and LSS rates were 
71%, 93%, and 99%, respectively. Among responders, main-
tenance therapy was associated with better 5-year FFP rates 
(79% vs 52%; P = .0006) without difference by maintenance 
duration (P = .90). The role of rituximab maintenance was 
also tested in the E4402 study (NCT01406782) in patients 
with asymptomatic, low-tumor-burden, non-FL indolent lym-
phomas.85 Maintenance was associated with longer median 
TTF compared with retreatment (4.8 vs 1.4 years; P = .012) 
without OS bene�t.95 As a result, maintenance treatment can 
be considered optional and should be only considered after a 
careful evaluation of potential infectious complications. 
Bendamustine with rituximab. The BRISMA/IELSG 36 trial 
(NCT02853370) tested BR in 56 patients with untreated 
SMZL or who relapsed after splenectomy.98 The ORR was 
91% (CR rate, 73%) with estimated 3-year PFS and OS 
rates of 90% and 96%, respectively. Notably, treatment dis-
continuation occurred in 9% due to toxicity; 68% experi-
enced grade 3 or greater toxicity, largely hematological; and  

FIGURE 1. Algorithm Approach to Newly Diagnosed and Relapsed/Refractory Gastric (A) 
and Nongastric (B) Extranodal Marginal Zone Lymphoma 

EMZL, extranodal marginal zone lymphoma; H pylori, Helicobacter pylori; ISRT, involved site radiation therapy; PI3K, phosphatidylinositol 3-kinase. 
#Patients with H pylori infection and presence of t(11;18) still require eradication therapy. 
*If not previously treated with bendamustine. 
ˠIf not previously treated with lenalidomide.
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1 patient died from infection. BR is an effective platform in 
patients with SMZL; however, the toxicity pro�le appears 
worse than in other indolent NHL, preventing its general-
ization as preferred frontline therapy. 
Splenectomy. Splenectomy facilitates SMZL diagnosis; it also 
provides quick symptom control associated with splenomeg-
aly, resolution of cytopenias, and prolonged disease control.99

However, while this approach was once popular, the practice 
of splenectomy has steadily declined in the United States.96

Splenectomy does not address disease in bone marrow and/
or blood and it is associated with potential perioperative and 
infectious complications. It should be reserved for symptom-
atic patients who are refractory to systemic agents.100 

NMZL
Few data exist on the management of NMZL, and there is 
no standard of care.16 Consensus guidelines recommend the 
same treatment as for other MZL subtypes, with ISRT in 
patients with limited-stage disease. In those patients with 
advanced-stage disease that is asymptomatic and has a 

low-tumor-burden, a watch-and-wait approach, similar to 
that used in FL, is reasonable. In patients who are symptom-
atic or presenting with a high-tumor-burden, single-agent 
rituximab or BR are appropriate options (Figure 2). 

Relapsed/Refractory MZL
Obinutuzumab. Obinutuzumab (Gazyva) is a recombinant 
type II glycoengineered anti-CD20 and immunoglobulin G 
Fc-optimized monoclonal antibody. It has the potential to 
generate an effect in the recipient more potent than that 
of rituximab.101 In the GAUGUIN study (NCT00517530),  
40 patients with indolent NHLs (MZL, n = 3) were ran-
domly assigned to receive 8 cycles of obinutuzumab at  
400 mg on days 1 and 8 of cycle 1 and day 1 of cycles 2 to 
8 (400/400 mg arm) or 1600 mg on days 1 and 8 of cycle 1 
and 800 mg on day 1 of cycles 2 to 8 (1600/800 mg arm). In 
patients with rituximab-refractory indolent NHL (n = 22; 
55%), obinutuzumab achieved an ORR of 50% (CR/CRu 
rate, 22.7%) in the 1600/800 mg arm compared with 8.3% 
(CR/CRu rate, 11.1%) in the 400/400mg arm.102 The most 

Nodal MZL

ISRT

Splenic MZL

Limited stage Advanced stage

High-tumor  
burden/symptoms

NOYES

Rituximab
Bendamustine/rituximab Watch & Wait

HCV studies Antiviral 
therapy

Symptoms, cytopenias

Rituximab
Splenectomy

Watch & Wait

NOYES

Second line (if indication present)
Bendamustine/obinutuzumab or rituximab*

Lenalidomide/rituximabˠ

Zanubrutinib 
PI3K inhibitor

FIGURE 2. Algorithm Approach to Newly Diagnosed and Relapsed/Refractory Nodal  
Marginal Zone Lymphoma (A) and Splenic Marginal Zone Lymphoma (B)

HCV, hepatitis C virus; ISRT, involved site radiation therapy; MZL, marginal zone lymphoma; PI3K, phosphatidylinositol 3-kinase.
*If not previously treated with bendamustine. 
ˠIf not previously treated with lenalidomide.
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common AEs included infusion-related reactions, infection, 
asthenia, and nausea. 
Bendamustine with obinutuzumab. The randomized phase 3 
GADOLIN trial (NCT01059630) tested bendamustine with 
obinutuzumab followed by obinutuzumab maintenance (n 
= 194; MZL = 27) vs bendamustine monotherapy (n = 202; 
MZL = 19) in rituximab-refractory indolent NHL.103 Median 
PFS was signi�cantly longer in the combination cohort (not 
reached vs 14.9 months; P = .0001) with common grade 3 
or greater AEs including neutropenia (33%), thrombocyto-
penia (11%), anemia (8%), and infusion-related reactions 
(11%). In an updated analysis,104 authors con�rmed initial 
observations of longer median PFS in the combination arm 
(25.8 vs 14.1 months) with an HR for progression or death 
of 0.57 (P <.001) associated with OS bene�t (HR, 0.67; 
P = .027). However, 51.3% experienced infections during 
maintenance. Cardiac toxicity was more common in the 
combination arm with grade 3 or greater atrial �brillation 
(n=2) and heart failure (n=2). 
Lenalidomide with rituximab (R2). R2 is an active combina-
tion in MZL, currently FDA approved after 1 line of ther-
apy. The AUGMENT trial (NCT01938001) randomly en-
rolled 358 patients who required treatment per investigator  

assessment to R2 (n = 178) vs placebo with rituximab (n = 
180).105 The treatment schedule was lenalidomide 20 mg, 
or placebo, on days 1 through 21 of a 28-day cycle, for 
12 cycles, with rituximab 375 mg/m2 weekly in cycle 1 and  
on day 1 of cycles 2 through 5. As in prior trials, most  
patients enrolled in this study had FL (n = 295; 82%); in 
those with MZL (n = 63; 18%), EMZL (n = 30) was the 
most common (NMZL, n = 18; SMZL, n = 15). ORR at 78%  
(CR, 34%) vs 53% (CR, 18%; P = .001) and the prima-
ry study end point of median PFS (HR, 0.46; P <.0001)  
favored R2. Common AEs associated with R2 were neutro-
penia (58%; grade ≥3, 50%), diarrhea (31%), constipation 
(26%), cough (23%), and fatigue (22%). A subgroup analy-
sis in MZL demonstrated a trend toward better ORR (65% 
[CR, 29%] vs 44% [CR, 13%]; P = .1313) in the R2 arm 
without improving PFS (unstrati�ed HR, 1.00). Although 
no PFS bene�t was observed in the AUGMENT trial, the 
results of several other studies support the incorporation of 
lenalidomide-based programs in MZL.78-81

Emerging and Novel Therapies for Relapsed/
Refractory MZL
Ibrutinib. Ibrutinib (Imbruvica) is a potent and irreversible 

TABLE 2. Clinical Trials Testing Phosphatidylinositol 3-Kinase (PI3K) Inhibitors  
in Relapsed/Refractory MZL 
PI3K inhibitor Route Total 

number of 
patients

Patients 
with MZL

ORR
(CR)

ORR% in 
MZL (CR)

Median PFS
(mo)

Grade 3/4 
AEs

Idelalisib 
(2014)111*

po 125 15 57% 
(6%)

47% 
(6.6%)

11 Neutropenia (27%), AST/
ALT elevation (13%), diarrhea 
(13%), pneumonia (7%)

Copanlisib 
(2017)113,114 

IV 142 23 59% 
(12%)

70% (9%) 12.5 Hyperglycemia (40.1%), hyper-
tension (23.9%), pneumonia 
(10.6%), diarrhea (8.5%)

Duvelisib 
(2019)112

po 129 18 47.3% 
(1.6%)

39.0% 
(5.6%)

9.5 Neutropenia (24.8%), diar-
rhea (14.7%), anemia (14.7%), 
thrombocytopenia (11.6%)

Parsaclisib 
(2020)121 †

po - 94 - 54.3% 
(6.4%)

13.8 Neutropenia and diarrhea 
(8.1% each)

Umbralisib 
(2021)122

po 208 69 47.1% 
(25.5%)

49.3% 
(16%)

Not reached 
in MZL

Neutropenia (11.5%), diarrhea 
(10.1%)

Copanlisib 
with rituximab 
(2021)115

IV 652 95 81% 
(34%)

26% 
(39%)

22.1 in MZL Hyperglycemia (56%), hyper-
tension (40%), neutropenia 
(16%), pneumonia (7%), diar-
rhea (5%)

ALT, alanine transaminase; AST, aspartate transaminase; CR, complete response; IV, intravenous; mo, months; MZL, marginal zone lymphoma; ORR, 
overall response rate; PFS, progression-free survival; po, by mouth. 
*Voluntary withdrawal from the United States for follicular lymphoma and small lymphocytic lymphoma. 
†Voluntary withdrawal of FDA submission for approval in follicular lymphoma, marginal zone lymphoma, and mantle cell lymphoma.

ONC0422_206-215_MZL Review.indd   213 4/4/22   10:01 AM



214 O N C O L O G Y ® A P R I L  2 0 2 2

REVIEW LYMPHOMA

inhibitor of Bruton tyrosine kinase (BTK), an integral com-
ponent of the B-cell receptor pathway. Ibrutinib was evaluat-
ed in a single-arm phase 2 study in patients with MZL treated 
with at least 1 prior therapy.106 Patients received ibrutinib 
560 mg daily until progression or unacceptable toxicity, for 
up to 3 years. Most had EMZL (n = 32; 51%) followed 
by NMZL (n = 17; 27%) and SMZL (n = 14; 22%). In 
60 evaluable patients, the ORR (primary end point) was 
48% (95% CI, 35%-62%) with only 3% (n = 2) achieving 
CR. ORRs by MZL subtype were 47% in EMZL (CR, 6%), 
50% in SMZL (no CRs), and 41% in NMZL (no CRs). There 
was a median PFS of 15.7 months.107 Common grade 3 or 
greater AEs included anemia (14%), pneumonia (8%), and 
fatigue (6%). Importantly, 62% of the patients discontinued 
treatment, with disease progression (32%) and AEs (17%) as 
common causes. Atrial �brillation occurred in 6% (all grade 
1-2). Exploratory biomarker analysis demonstrated shorter 
response in cases with mutations in KMT2D and CARD11.
Zanubrutinib. The MAGNOLIA trial (NCT03846427) 
demonstrated safety and ef�cacy of the second-generation 
BTK inhibitor zanubrutinib (Brukinsa) in MZL.108,109 Inves-
tigators provided zanubrutinib 160 mg twice daily until dis-
ease progression or unacceptable toxicity. The study enrolled 
68 patients (EMZL, 38%; NMZL, 38%; SMZL, 18%; and 
unknown, 6%) with R/R MZL; the ORR (primary end point) 
was 68.2% (CR rate, 25.8%). Median duration of response 
and PFS were not reached. Most common cause of treatment 
discontinuation (41.2%) was disease progression, observed 
in 23.5%. Frequent AEs included diarrhea (22.1%), bruising 
(20.6%), and constipation (14.7%). Neutropenia (7.3%) 
was the most common grade ≥3 AE. Atrial �brillation/�utter 
occurred in 2 patients. Based on these data, zanubrutinib is 
the BTK inhibitor of choice in MZL. 
Phosphatidylinositol 3-kinase (PI3K) inhibitors. The PI3K 
family is classi�ed into 3 distinct classes. Class I is most 
relevant to cell growth and survival and has been the target 
for drug development. The class I PI3K pathway includes  
4 isoforms—α, β, δ, and ɣ—with the last 2 isoforms large-
ly expressed in leukocytes.110 Several PI3K inhibitors have 
been tested in R/R indolent NHL after at least 2 prior lines 
of therapy. Idelalisib is a potent, small molecule inhibitor of 
PI3Kδ, and it was the �rst agent of this group evaluated in 
clinical trials. Duvelisib is a dual inhibitor of PI3K-δ and -ɣ; 
copanlisib is an intravenous pan-class I PI3K inhibitor, with 
predominant activity against PI3K-α and -δ isoforms; and 
umbralisib is a dual inhibitor of PI3Kδ/casein kinase-1ε. 
Table 2 summarizes the safety and ef�cacy of these agents. 
Idelalisib. In a single-group, open-label, phase 2 study, the 
response rate (primary end point) to idelalisib (Zydelig)  
150 mg twice daily was 57%, with only 6% achieving CR. 

The median PFS was 11 months, with similar results across 
MZL subtypes. The most common AEs (all grades) included 
diarrhea (43%), fatigue (30%), nausea (30%), cough (29%), 
and pyrexia (28%).111 Idelalisib was voluntarily withdrawn 
for R/R FL and small lymphocytic lymphoma from the Unit-
ed States market in January 2022. 
Duvelisib. In the phase 2 DYNAMO trial (NCT01882803), du-
velisib (Copiktra) 25 mg twice daily demonstrated an ORR of 
47.3% (95% CI, 38%-56%) largely based on PRs (45.7%).112

With a median follow-up of 32.1 months, the median PFS was 
9.5 months (95% CI, 8.1-11.8). Frequent all-grade AEs includ-
ed diarrhea (48.8%), nausea (29.5%), neutropenia (28.7%), 
fatigue (27.9%), and cough (27.1%). 
Copanlisib. In the CHRONOS-1 trial (NCT01660451), copan-
lisib (Aliqopa) at a dosage of 60 mg on days 1, 8, and 15 of a 
28-day cycle achieved an objective response rate of 59%, with 
12% attaining CRs. Common AEs included hyperglycemia 
(50%), diarrhea (34%), hypertension (30%), fatigue (30%), 
neutropenia (30%), and fever (25%).113 Most AEs decreased in 
incidence and grade after 6 months, except for grade 3 diarrhea, 
which increased from 4.9% to 10.8% after 1 year.114 To improve 
single-agent ef�cacy, rituximab was incorporated with copan-
lisib in the randomized CHRONOS-3 trial (NCT02367040). 
The combination arm demonstrated a better PFS compared 
with placebo with rituximab (HR, 0.52; 95% CI, 0.39-0.69; 
P <.0001). Similar to effects seen with single-agent copanlisib, 
hyperglycemia and hypertension were substantial: 64% and 
37% of the patients enrolled in the combination arm required 
medications to address these AEs, respectively.115

Umbralisib. In the phase 2b UNITY-NHL trial 
(NCT02793583), treatment consisted of umbralisib (Uko-
niq) 800 mg once daily. Across all indolent NHLs, the ORR 
was 47.1%. Umbralisib achieved higher CR rates (Table 
2) compared with other single-agent PI3K inhibitors. Fur-
thermore, with a median follow-up of 27.8 months, the 
median PFS (95% CI, 12.1 months to not estimable) was 
not reached in the MZL subgroup. Common AEs included 
diarrhea (59.1%), nausea (39.4%), fatigue (30.8%), vom-
iting (23.6%), and cough (20.7%). These observations en-
couraged the selection of umbralisib over other agents, but in 
February 2022, the FDA released a notice with information 
regarding a possible increased risk of death associated with 
umbralisib. The agency suspended the enrollment of new pa-
tients in clinical trials while the investigation is undergoing.116

Conclusions
MZL is commonly characterized by an indolent course, 
with patients experiencing long survival. Patients with lim-
ited-stage EMZL can achieved prolonged remissions with 
ISRT, and that treatment remains the preferred approach. 
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Patients with SMZL are best managed with single-agent rit-
uximab. For patients with advanced-stage but asymptomatic, 
low-tumor-burden NMZL, watch-and-wait is a reasonable 
approach, with a signi�cant number of patients not needing 
therapy for years. Patients with symptoms and/or a high-tu-
mor-burden appear best served by the BR regimen. Sever-
al treatment platforms have demonstrated ef�cacy in R/R 
MZL, but potential toxicities should be carefully considered 
before treatment selection. The current therapeutic landscape 
in MZL allows clinicians to limit the use of cytotoxic chemo-
therapy, and future studies should delineate the appropriate 
sequence of novel agents in MZL. 
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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)
IMPORTANT SAFETY INFORMATION 
WARNINGS AND PRECAUTIONS 
Cerebrovascular and Ischemic Cardiovascular 
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. Patients with history of unstable 
angina, myocardial infarction, congestive heart failure, stroke, or 
transient ischemic attack within 6 months of randomization were 
excluded from the SPARTAN and TITAN studies. 
In the SPARTAN study, cerebrovascular events occurred in 2.5% 
of patients treated with ERLEADA® and 1% of patients treated 
with placebo. 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.
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.
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 
a randomized study (TITAN) of patients with mCSPC, fractures 
occurred in 9% of patients treated with ERLEADA® and in 6% 
of patients treated with placebo. 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. 
Falls — In a randomized study (SPARTAN), falls occurred in 
16% of patients treated with ERLEADA® compared with 9% of 
patients treated with placebo. Falls were not associated with loss 
of consciousness or seizure. Falls occurred in patients receiving 
ERLEADA® with increased frequency in the elderly. Evaluate 
patients for fall risk.
Seizure — In two randomized studies (SPARTAN and TITAN), 
5 patients (0.4%) treated with ERLEADA® and 1 patient treated 
with placebo (0.1%) experienced a seizure. 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.
Embryo-Fetal Toxicity — The safety and effi  cacy of 
ERLEADA® have not been established in females. Based on 

fi ndings 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 eff ective contraception during 
treatment and for 3 months after the last dose of ERLEADA®

[see Use in Specifi c 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 fl ush, 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. 

As soon as you diagnose 
             mCSPC or nmCRPC... 

Visit erleadahcp.com

Please see Brief Summary of full Prescribing Information for ERLEADA® on subsequent pages.

Grade 3 rashes (defi ned 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 fi rst 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
Eff ect 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)].

Eff ect 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 = confi dence 
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-specifi c 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 confi rmed 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), defi ned as the time from randomization to the 
time of fi rst evidence of blinded independent central review-confi rmed distant 
metastasis, defi ned as new bone or soft tissue lesions or enlarged lymph nodes 
above the iliac bifurcation, or death due to any cause, whichever occurred fi rst. 
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 confi rm 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

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: fi nal 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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UPDATED RESULTS: OVERALL SURVIVAL FOR TITAN FINAL ANALYSIS

TITAN study*:

therapy to achieve a
��� reduc� on in
the risk of death in FDA-
approved 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

FIRST AND ONLY

SPARTAN study‡:

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

FIRST AND ONLY

SPARTAN study‡:

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

FIRST AND ONLY

The following TITAN primary
 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)
IMPORTANT SAFETY INFORMATION 
WARNINGS AND PRECAUTIONS 
Cerebrovascular and Ischemic Cardiovascular 
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. Patients with history of unstable 
angina, myocardial infarction, congestive heart failure, stroke, or 
transient ischemic attack within 6 months of randomization were 
excluded from the SPARTAN and TITAN studies. 
In the SPARTAN study, cerebrovascular events occurred in 2.5% 
of patients treated with ERLEADA® and 1% of patients treated 
with placebo. 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.
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.
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 
a randomized study (TITAN) of patients with mCSPC, fractures 
occurred in 9% of patients treated with ERLEADA® and in 6% 
of patients treated with placebo. 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. 
Falls — In a randomized study (SPARTAN), falls occurred in 
16% of patients treated with ERLEADA® compared with 9% of 
patients treated with placebo. Falls were not associated with loss 
of consciousness or seizure. Falls occurred in patients receiving 
ERLEADA® with increased frequency in the elderly. Evaluate 
patients for fall risk.
Seizure — In two randomized studies (SPARTAN and TITAN), 
5 patients (0.4%) treated with ERLEADA® and 1 patient treated 
with placebo (0.1%) experienced a seizure. 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.
Embryo-Fetal Toxicity — The safety and effi  cacy of 
ERLEADA® have not been established in females. Based on 

fi ndings 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 eff ective contraception during 
treatment and for 3 months after the last dose of ERLEADA®

[see Use in Specifi c 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 fl ush, 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. 

As soon as you diagnose 
             mCSPC or nmCRPC... 

Visit erleadahcp.com

Please see Brief Summary of full Prescribing Information for ERLEADA® on subsequent pages.

Grade 3 rashes (defi ned 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 fi rst 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
Eff ect 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)].

Eff ect 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 = confi dence 
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-specifi c 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 confi rmed 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), defi ned as the time from randomization to the 
time of fi rst evidence of blinded independent central review-confi rmed distant 
metastasis, defi ned as new bone or soft tissue lesions or enlarged lymph nodes 
above the iliac bifurcation, or death due to any cause, whichever occurred fi rst. 
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 confi rm 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

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: fi nal 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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UPDATED RESULTS: OVERALL SURVIVAL FOR TITAN FINAL ANALYSIS

TITAN study*:

therapy to achieve a
��� reduc� on in
the risk of death in FDA-
approved 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

FIRST AND ONLY

SPARTAN study‡:

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

FIRST AND ONLY

SPARTAN study‡:

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

FIRST AND ONLY

The following TITAN primary
 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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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 castration-
resistant 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 castration-
sensitive 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].

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 ERLEADA-
treated 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)

System/Organ Class  
Adverse reaction

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Musculoskeletal and connective  
tissue disorders

Arthralgiaa 17 0.4 15 0.9
Skin and subcutaneous  
tissue disorders

Rashb 28 6 9 0.6
Pruritus 11 0.2 4.6 0.2

Vascular disorders
Hot flush 23 0 16 0
Hypertension 18 8 16 9

a  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the 
highest severity for these events is Grade 3

b  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)

Laboratory Abnormality

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   White blood cell decreased 27 0.4 19 0.6
Chemistry
   Hypertriglyceridemiaa 17 2.5 12 2.3

a Does not reflect fasting values

ERLEADA® (apalutamide) tablets

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 ERLEADA-
treated 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)

System/Organ Class  
Adverse reaction

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General disorders and  
administration site conditions

Fatiguea,b 39 1.4 28 0.3
Musculoskeletal and connective  
tissue disorders

Arthralgiab 16 0 8 0
Skin and subcutaneous  
tissue disorders

Rashc 25 5.2 6 0.3
Metabolism and nutrition disorders

Decreased appetited 12 0.1 9 0
Peripheral edemae 11 0 9 0

Injury, poisoning and procedural  
complications

Fallb 16 1.7 9 0.8
Fracturef 12 2.7 7 0.8

Investigations
Weight decreasedb 16 1.1 6 0.3

Vascular disorders
Hypertension 25 14 20 12
Hot flush 14 0 9 0

Gastrointestinal disorders
Diarrhea 20 1.1 15 0.5
Nausea 18 0 16 0

a  Includes fatigue and asthenia
b  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

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).

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)

Laboratory Abnormality

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   Anemia 70 0.4 64 0.5
   Leukopenia 47 0.3 29 0
   Lymphopenia 41 1.8 21 1.6
Chemistry
   Hypercholesterolemiaa 76 0.1 46 0
   Hyperglycemiaa 70 2 59 1.0
   Hypertriglyceridemiaa 67 1.6 49 0.8
   Hyperkalemia 32 1.9 22 0.5

a 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 post-
approval 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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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 castration-
resistant 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 castration-
sensitive 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].

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 ERLEADA-
treated 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)

System/Organ Class  
Adverse reaction

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Musculoskeletal and connective  
tissue disorders

Arthralgiaa 17 0.4 15 0.9
Skin and subcutaneous  
tissue disorders

Rashb 28 6 9 0.6
Pruritus 11 0.2 4.6 0.2

Vascular disorders
Hot flush 23 0 16 0
Hypertension 18 8 16 9

a  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the 
highest severity for these events is Grade 3

b  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)

Laboratory Abnormality

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   White blood cell decreased 27 0.4 19 0.6
Chemistry
   Hypertriglyceridemiaa 17 2.5 12 2.3

a Does not reflect fasting values

ERLEADA® (apalutamide) tablets

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 ERLEADA-
treated 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)

System/Organ Class  
Adverse reaction

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General disorders and  
administration site conditions

Fatiguea,b 39 1.4 28 0.3
Musculoskeletal and connective  
tissue disorders

Arthralgiab 16 0 8 0
Skin and subcutaneous  
tissue disorders

Rashc 25 5.2 6 0.3
Metabolism and nutrition disorders

Decreased appetited 12 0.1 9 0
Peripheral edemae 11 0 9 0

Injury, poisoning and procedural  
complications

Fallb 16 1.7 9 0.8
Fracturef 12 2.7 7 0.8

Investigations
Weight decreasedb 16 1.1 6 0.3

Vascular disorders
Hypertension 25 14 20 12
Hot flush 14 0 9 0

Gastrointestinal disorders
Diarrhea 20 1.1 15 0.5
Nausea 18 0 16 0

a  Includes fatigue and asthenia
b  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

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).

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)

Laboratory Abnormality

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   Anemia 70 0.4 64 0.5
   Leukopenia 47 0.3 29 0
   Lymphopenia 41 1.8 21 1.6
Chemistry
   Hypercholesterolemiaa 76 0.1 46 0
   Hyperglycemiaa 70 2 59 1.0
   Hypertriglyceridemiaa 67 1.6 49 0.8
   Hyperkalemia 32 1.9 22 0.5

a 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 post-
approval 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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KIDNEY CANCER

Metastatic Renal Cell Carcinoma With 
Sarcomatoid Features

Abigail Mateos-Soria, MD1; Francisco J. Castro-Alonso, MD2; Yusuf Z. Şener, MD3; Gabriel Quintero-Bustos, MD4; 
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A previously healthy 
woman, aged 38 years, 
presented with a 3-month 
history of fatigue, dyspnea 

on exertion, signifi cant weight loss, and 
severe left fl ank pain; her symptoms 
restricted any work activities. Laboratory 
test results were notable for hypercalce-
mia (corrected serum calcium, 12.8 mg/
dL), anemia (9.3 g/dL), and lactate dehy-
drogenase elevation (>1.5 times the up-
per limit of normal). A CT scan revealed a 
14-cm left renal mass and multiple lung 
and mediastinal lymph node metastases 
(FIGURE 1A and 1B). A surgical open 
biopsy was performed; histopatholog-
ical analysis concluded clear cell renal 
carcinoma (RCC) with 30% sarcomatoid 
features (Figure 2). The patient was 
diagnosed with International Metastatic 
Renal Cell Carcinoma Database Consor-
tium (IMDC) poor-risk metastatic RCC 
with sarcomatoid features. She started 
fi rst-line systemic treatment. 

What is the best fi rst-line systemic treatment for patients with metastatic clear cell RCC 
with sarcomatoid features?

A. Cytotoxic chemotherapy

B. Cytotoxic chemotherapy in combination with a tyrosine 
kinase inhibitor (TKI)

C. Immunotherapy combination with ipilimumab (Yervoy) 
and nivolumab (Opdivo)

D. A combination of an immunotherapy plus a TKI 

E. Either (c) or (d) is a correct option

FIGURE 1 CT Images Before (left) and After (right) Systemic Treatment
Basal scan reveals multiple lung nodules with a diffuse distribution. The largest 
one (A) has a maximum diameter of 24 mm, and a heterogeneous mass in the 
upper pole of the left kidney (B). has a maximum diameter of 14 cm. Six months 
later, a follow-up CT scan shows a partial response: The largest lung nodule (C).
now has a diameter of 2 mm, and the renal mass (D). has been reduced to 85 mm.

A

C

B
THE 

CASE

TURN TO PAGE 222 FOR THE ANSWER AND A DISCUSSION OF THIS CASE BY EXPERTS.
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Discussion
Sarcomatoid differentiation is a rare 
transformation that may occur in any 
type of RCC: About 5% of all RCCs 
and 20% of all metastatic RCCs have 
sarcomatoid features.1 Sarcomatoid 
RCC (sRCC) predicts a poor prognosis. 
Patients present with metastatic disease 
in 77% of cases; even in initially local-
ized cases, 72% will have recurrences, 
with a median time to recurrence of 
26 months.2,3 Despite the advances in 
systemic treatments, the median over-
all survival (OS) of patients with sRCC 
was about 10 to 13 months up until the 
immunotherapy era.4,5

The microscopic hallmark of sRCC 
is the sarcoma-like tumor: spindle cells 
with high cellularity and atypia coex-
isting with the epithelial component. 
The presence of any percentage of sar-
comatoid differentiation establishes 
the diagnosis of sRCC.6 Sarcomatoid 
features are more likely to be found in 
nephrectomy specimens: In a retrospec-
tive series of patients with metastatic 
RCC who underwent percutaneous 
primary tumor biopsy before cytore-
ductive nephrectomy, sarcomatoid ele-
ments were identi�ed preoperatively in 
only 11.8% of cases.7 There is evidence 
that the sarcomatoid component shares 
the same clonal origin with the epithe-
lial RCC component, then develops at 
a later stage of tumorigenesis through 
the epithelial-mesenchymal transition.1,8

Mutations that are present at a higher 
degree in the sarcomatoid component 
include TP53, NF2, BAP1, and ARI-
D1A; sRCC harbors a signi�cantly high-
er mutational burden compared with the 
epithelial RCC component.8,9

The immune microenvironment of 
sRCC also exhibits important particu-
larities: Compared with the non-sRCC 

component, sRCC has a higher PD-L1 
expression in cancer cells and a higher 
density of tumor-in�ltrating lympho-
cytes.9 This �nding provided the ratio-
nale to evaluate immune checkpoint 
inhibition (ICI) in sRCC.

Treatment of sRCC mirrors that 
of the non-sRCC component and has 
been a challenge due to the nature of 
the sarcomatoid dedifferentiation and 
ineffectiveness of systemic therapies. 
Key studies regarding different types 
of treatments for sRCC are depicted 
in Table 1. Chemotherapeutic agents 
were used to treat sRCC in the 1990s 
and early 2000s, attempting to control 
the high proliferative nature of this dis-
ease.10 Doxorubicin and gemcitabine 
combinations were mostly used, with 
poor outcomes.10-13 In a phase 2 study 
of doxorubicin plus ifosfamide, clinical 
responses were not observed, with me-
dian progression-free survival (PFS) and 
OS of 2.2 and 3.9 months, respectively.11 

In another phase 2 study of doxorubicin 
plus gemcitabine, a 16% response rate 
was documented, with a median PFS 
of 3.5 months and OS of 8.8 months.13

Altogether, responses were scarce and 
short-lived; contemporary guidelines do 
not include chemotherapy as a treatment 
option for sRCC. Therefore, answer (A) 
is incorrect. 

The development of vascular endo-
thelial vascular receptor (VEGFR)–tar-
geted therapies in the early 2000s that 
were shown to be effective in metastatic 
RCC provided hope for the treatment 
of sRCC. A prospective, open-label 
study investigated sorafenib (Nexavar) 
in 9 patients with sRCC and disease 
progression after chemotherapy with 
doxorubicin plus gemcitabine: Subse-
quent antiangiogenic treatment with 
sorafenib resulted in additional pro-

gression-free survival in 5 of 9 patients 
with a median time to progression of  
10.9 months (range, 0.6-25.5).14 In a  
retrospective study of 43 patients with 
sRCC who were treated with various 
VEGFR-targeted therapies including 
sorafenib, bevacizumab (Avastin), and 
sunitinib (Sutent), the median PFS was 
5.3 months and the median OS was 
11.8 months. Partial responses (PRs) 
were achieved in 19% of patients and 
no complete responses (CRs) were 
seen. Interestingly, the percentage of 
sarcomatoid differentiation appears to 
have a prognostic value: Patients with 
less than 20% sarcomatoid elements 
in the primary tumor (as compared 
with patients with 20% or greater sar-
comatoid elements) had better tumor 
shrinkage percentages (–7% vs +10%) 
and response rates (33% vs 0% PRs); 
nonsigni�cant trends in better PFS and 
OS were also seen.15 A subgroup analysis 
of 230 patients from the IMDC during 
the targeted therapy era, in which 78% 
were treated with sunitinib, reported a 
21% response rate and median PFS and 
OS of 4.5 and 10.4 months, respective-
ly.4 Mammalian Targets of Rapamycin 
(mTOR) inhibitors achieved similar 
PFS (median, 3.5 months) and OS (me-
dian, 8.2 months) compared with other 
targeted therapies.16 Overall, although 
targeted monotherapy is an acceptable 
�rst-line treatment in some patients with 
RCC, it is mostly ineffective in sRCC, 
especially when a greater percentage of 
sarcomatoid features is present.15,16

The combination of chemotherapy 
and targeted therapies was evaluated to 
potentially improve outcomes in sRCC. 
A phase 2 trial (NCT01164228) of  
39 patients with sRCC receiving suni-
tinib plus gemcitabine showed a medi-
an PFS of 5 months and median OS of 
10 months.17 The phase 2 E1808 study 
(NCT01164228) was a pivotal trial 
randomizing patients to the combina-
tion of sunitinib and gemcitabine vs 
sunitinib alone; overall response rate 

CORRECT ANSWER: (E) Either (C) or (D) is a correct option 
Continued from page 221
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(ORR; 20.0% vs 11.1%), median PFS 
(23 vs 13 weeks), and median OS (41 
vs 33 weeks) all favored the combina-
tion arm.18 Another retrospective study 
evaluating the combination of capecit-
abine, bevacizumab, and gemcitabine 
in 34 patients with metastatic sRCC 
resulted in a median PFS of 5.5 months 
and median OS of 12 months. ORR was 
poor at 20% and the incidence of se-
rious toxicities was high (rash in 24%,  
thrombosis in 6%).19 The combination 
of chemotherapy plus a TKI is toxic and 
does not signi�cantly improve outcomes 
for sRCC. Therefore, answer (B) is  
incorrect. 

Immunotherapy has changed the ther-
apeutic landscape for RCC. The com-
bination of dual ICI or ICI plus a TKI 
are both considered standard �rst-line 
treatments in clear cell RCC, with sev-
eral treatment combinations available in 
2022.20 RCC is a highly immunogenic 
tumor, and sRCC appears to have even 
higher PD-L1 expression and tumor-in-
�ltrating lymphocytes than non-sRCC.8

Consistent with the aforementioned 
data, several phase 3 trials have per-
formed subset analyses for patients with 
sRCC with impressive results; although 
post hoc and exploratory in nature, 

their �ndings constitute the �rst clini-
cally meaningful improvement in sRCC 
survival in decades.9,20

The phase 3 CheckMate 214 clinical 
trial (NCT02231749) demonstrated the 
superiority of the dual immunotherapy 
combination of nivolumab plus ipili-
mumab vs sunitinib in patients with 
IMDC intermediate-/poor-risk RCC.21

Among all 1096 patients who under-
went randomization, 145 (13.2%) 
had sarcomatoid features upon cen-
tral or local histopathological exam-
ination; 139 were classi�ed as IMDC 
intermediate/poor risk and 6 as favor-
able risk. In a post hoc analysis of the  
139 intermediate-/poor-risk sRCC pa-
tients, median OS was not reached (NR) 
for the nivolumab/ipilimumab arm vs 
14.2 months for sunitinib (HR, 0.45; 
95% CI, 0.3-0.7; P = .0004). Median 
PFS was 26.5 months vs 5.1 months, 
respectively (HR, 0.54; 95% CI, 0.33-
0.86; P = .0093). Con�rmed ORR was 
60.8% with nivolumab/ipilimumab 
compared with 23.1% with sunitinib, 
with CR rates of 18.9% and 3.1%, re-
spectively. It is important to note that 
the CR, ORR, PFS, and OS rate bene�ts 
among the patients with sRCC were no-
ticeably better than those achieved in the 

intent-to-treat population.22

Besides dual ICI, several ICI plus 
anti-VEGF combinations have shown 
clinical improvements in sRCC in the 
�rst-line setting. Subset analyses from 
the phase 3 JAVELIN Renal 101 trial 
(NCT02684006) of avelumab (Bav-
encio) plus axitinib (Inlyta), and from 
the phase 3 IMmotion151 clinical trial 
(NCT02420821) of atezolizumab (Te-
centriq) plus bevacizumab, both support 
these combinations in sRCC. In JAVE-
LIN Renal 101, 108 patients (12.2%) 
had sRCC; avelumab plus axitinib vs 
sunitinib improved PFS (median, 7.0 
months vs 4.0 months, respectively), 
ORR (46.8% vs 21.3%), and CR rate 
(4.3% vs 0%).23 In IMmotion151, 
among 142 patients (16%) with sRCC, 
atezolizumab plus bevacizumab vs suni-
tinib improved PFS (median, 8.3 months 
vs 5.3 months, respectively) OS (NR vs 
15.0 months), ORR (49% vs 14%), and 
CR rate (10% vs 3%).24 These results 
should be viewed with caution, however, 
as OS was not improved in the intent-
to-treat population of those studies, and 
other immunotherapy plus anti-VEGF 
combinations are available with more 
consistent results. 

One such combination is pembroli-

FIGURE 2. Histopathologic Evaluation of the Renal Mass 

Compact nests and sheets of cells with clear cytoplasm, consistent with clear cell renal cell carcinoma (A) pleomorphic and 
spindle cells with high cellularity and atypia, compatible with sarcomatoid dedifferentiation (B)
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zumab (Keytruda) plus axitinib, stud-
ied in the phase 3 KEYNOTE-426 trial 
(NCT02853331), which demonstrated 
the signi�cant bene�t of the combina-
tion over sunitinib in RCC.25 Among 
861 randomized patients, 104 (12.1%) 
had sRCC; in this subgroup, pembroli-
zumab plus axitinib improved several 
outcomes over sunitinib: OS (12-month 
rate, 83.4% vs 79.5%, respectively; HR, 
0.58), PFS (median, NR vs 8.4 months; 
HR, 0.54), ORR (58.8% vs 31.5%), and 
CR rate (11.8% vs 0%).26 More recently, 
results from the CheckMate 9ER trial 
(NCT03141177) con�rmed the superi-
ority of the nivolumab and cabozantinib 
(Cabometyx) combination over suni-
tinib in the overall population.27 In this 
study, 75 of the 651 randomized patients 
(11.5%) had sRCC. Consistent with the 
results in the whole population, at a me-
dian follow-up of 18.1 months, there was 

an improvement in OS with nivolumab 
plus cabozantinib over sunitinib (me-
dian, NR vs 19.7 months, respective-
ly), PFS (median, 10.9 months vs 4.2 
months), ORR (55.9% vs 22.0%), and 
CR rate (8.8% vs 2.4%). It is important 
to note that the magnitude of bene�t for  
the combination in the sRCC popula-
tion was greater than in the non-sRCC  
population (HR for PFS, 0.42 vs 0.56; 
HR for OS, 0.36 vs 0.73), favoring 
nivolumab plus cabozantinib as an al-
ternative for this population.28 Further 
follow-up is required to con�rm the 
aforementioned advantages. 

The recently published results of the 
CLEAR trial (NCT02811861) demon-
strated that the combination of lenvati-
nib (Lenvima) and pembrolizumab was 
associated with better PFS and OS than 
both the lenvatinib plus everolimus (Af-
initor) combination or sunitinib arms. 

The post hoc analysis of the sarcoma-
toid subgroup has not been published; 
however, in the main publication’s forest 
plot subgroup analysis, sRCC appears to 
bene�t, at least in PFS.29 Table 2 shows 
the comparisons in outcomes among the 
different dual ICI or ICI plus anti-VEGF 
combinations. 

The choice of therapy in patients 
with sRCC should follow the path of 
those with non-sRCC. Parameters to 
consider in the initial decision include 
performance status, IMDC risk group, 
PD-L1 status, contraindication to im-
munotherapy, and the need to obtain a 
rapid response.30

Thus, answer (E) turns out to be the 
correct choice since both (C) the com-
bination of dual immunotherapy or (D) 
immunotherapy with a TKI are accept-
able choices for the �rst-line treatment 
of patients with sRCC.

TABLE 1 Studies of Chemotherapy and Targeted Therapy in sRCC
Chemotherapy

Study Type Drugs N
Response 
rate (%) PFS (months) OS (months)

Culine et al10 Retrospective Doxorubicin-based regimens 14 37.5 NR 12

Escudier et al11 Phase 2 Doxorubicin + ifosfamide 23 0 2.2 3.9

Nanus et al12 Phase 2 Doxorubicin + gemcitabine 10 30 5 NR

Haas et al13 Phase 2 Doxorubicin + gemcitabine 38 16 3.5 8.8

Targeted therapy

Staehler et al14 Phase 2 Sorafenib 2L 9 11 10.9 NR

Golshayan et al15 Retrospective Sunitinib + sorafenib + bevaci-
zumab

43 19 5.3 11.8

Kyriakopoulous 
et al4

Retrospective VEGF inhibitors 230 20 4.5 10.4

Voss et al16 Retrospective Temsirolimus or everolimus 23 13 3.5 8.2

Chemotherapy plus targeted therapy

Michaelson et 
al17

Phase 2 Gemcitabine + sunitinib 39 26 5 10

Haas et al18 Phase 2 Gemcitabine + sunitinib 47 20 5.7 10.2

Maiti et al19 Phase 2 Capecitabine + gemcitabine + 
bevacizumab

34 20 5.5 12

NR, not reached; OS, overall survival; PFS, progression-free survival; sRCC, sarcomatoid renal cell carcinoma. 
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Outcome of This Case
Nivolumab plus cabozantinib was started 
in this patient. After 6 months of treatment, 
the patient had a PR (60%) according to 
RECIST 1.1 criteria (Figure 2). Currently, 
the patient has an excellent performance 
status without toxicities. She remains on 
treatment and has a PFS of 24 months. 
The results of her last CT scan indicated 
that she continued to have a 54% PR. 
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TABLE 2 Trials of Immune Checkpoint Inhibitors for sRCC
Chemotherapy

Study Type Drugs N
PD-L1 + 
(%)

Response 
rate* (%)

TTR
(months)

PFS
(months)

OS 
(months)

CheckMate 
21422

Phase 3 Nivolumab + ipilimumab
vs
sunitinib

74

65

51

53

60.8

23.1

2.8

2.8

26.5

5.1

NR

14.2

KEYNOTE-42626 Phase 3 Pembrolizumab + axitinib
vs
sunitinib

51

54

74.5

79.6

58.8

31.5

NA

NA

NR

8.4

NR

NR

Javelin  
Renal 10123

Phase 3 Avelumab + axitinib
vs
sunitinib

47

61

72.3

85.2

46.8

21.3

1.6

3.1

7

4

NR

NR

IMmotion15124 Phase 3 Atezolizumab + bevacizumab
vs
sunitinib

68

74

52.9

67.5

49

14

NA

NA

8.3

5.3

21.7

15.4

CheckMate 
9ER28

Phase 3 Nivolumab + cabozantinib
vs
sunitinib

34

41

44

50

55.9

22

2.8

4.2

10.3

4.2

NR

19.7

CLEAR29 Phase 3 Pembrolizumab + lenvatinib
vs
everolimus

28 NA NA NA NA NA

NA, not available; NR, not reached; OS, overall survival; PFS, progression-free survival; l; sRCC, sarcomatoid renal cell carcinoma; TTR, time to response.
*Response rate was calculated with traditional RECIST criteria.

For references visit
cancernetwork.com/Mateos-Soria_4.22
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ADD TO THE MOMENTUM
WITH DARZALEX® + Rd IN FRONTLINE 

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

Reach for a treatment that significantly extended
progression-free survival vs Rd alone in a clinical trial1-3

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

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

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

When DARZALEX® dosing was interrupted in the setting of ASCT 
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9 
months), upon re-initiation of DARZALEX®, the incidence of infusion-
related reactions was 11% for the first infusion following ASCT. 
Infusion-related reactions occurring at re-initiation of DARZALEX®

following ASCT were consistent in terms of symptoms and severity 
(Grade 3 or 4: <1%) with those reported in previous studies at 
Week 2 or subsequent infusions. In EQUULEUS, patients receiving 
combination treatment (n=97) were administered the first 
16 mg/kg dose at Week 1 split over two days, ie, 8 mg/kg on Day 
1 and Day 2, respectively. The incidence of any grade infusion-
related reactions was 42%, with 36% of patients experiencing 
infusion-related reactions on Day 1 of Week 1, 4% on Day 2 of 
Week 1, and 8% with subsequent infusions.

Pre-medicate patients with antihistamines, antipyretics, and 
corticosteroids. Frequently monitor patients during the entire 
infusion. Interrupt DARZALEX® infusion for reactions of any severity 
and institute medical management as needed. Permanently 
discontinue DARZALEX® therapy if an anaphylactic reaction or 
life-threatening (Grade 4) reaction occurs and institute 

IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE
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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 long-
acting bronchodilators and inhaled corticosteroids for patients 
with chronic obstructive pulmonary disease.

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

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

Systemic Reactions 

In a pooled safety population of 898 patients with multiple 
myeloma (N=705) or light chain (AL) amyloidosis (N=193) who

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

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

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

Powerful efficacy to start the treatment journey1,4

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

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

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

CI=confidence interval; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone 
(d); HR=hazard ratio; IRR=injection-related reaction; mPFS=median progression-free 
survival; PFS=progression-free survival; Rd=lenalidomide (R) + dexamethasone (d); 
TEAE=treatment-emergent adverse event.
*Range: 0.0-41.4 months.4

† Kaplan-Meier estimate.
‡Range: 0.03-69.52 months.3

§ TEAEs are defined as any adverse event (AE) that occurs after start of the first study 
treatment through 30 days after the last study treatment; or the day prior to start of 
subsequent antimyeloma therapy, whichever is earlier; or any AE that is considered 
drug related (very likely, probably, or possibly related) regardless of the start date 
of the event; or any AE that is present at baseline but worsens in toxicity grade or is 
subsequently considered drug related by the investigator.

ll  3 to 5 minutes refers to the time it takes to administer DARZALEX FASPRO® and does 
not account for all aspects of treatment. For intravenous daratumumab, median 
durations of 16 mg/kg infusions for the first, second, and subsequent infusions were 
approximately 7, 4, and 3 hours, respectively.1,5 

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

Efficacy results in long-term follow-up2,3

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

•  53% of patients had not progressed after ~5 years of 
treatment with DRd vs 29% with Rd alone (DRd: 95% CI, 47–58; 
Rd: 95% CI, 23–35)†

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

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

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

Safety results in long-term follow-up
(median treatment duration of 47.5 months)2

At median ~5 years of follow-up2,3:

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

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

•  Grade 3/4 TEAEs ≥10% were neutropenia (54% for DRd
vs 37% for Rd), pneumonia (19% vs 11%), anemia (17% vs 
22%), lymphopenia (16% vs 11%), hypokalemia (13% vs 10%), 
leukopenia (12% vs 6%), and cataract (11% vs 11%)

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

44%

Demonstrated safety profile
(median treatment duration of 25.3 months)1

•  The most common adverse reactions (≥20%) were upper 
respiratory infection, neutropenia, IRRs, thrombocytopenia, 
diarrhea, constipation, anemia, peripheral sensory 
neuropathy, fatigue, peripheral edema, nausea, cough, 
pyrexia, dyspnea, and asthenia 

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

47%

See the latest data rolling out.
Visit FrontlineMomentum.com

IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE
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corticosteroids and other medications after the administration of
DARZALEX FASPRO® depending on dosing regimen and medical 
history to minimize the risk of delayed (defined as occurring the day 
after administration) systemic administration-related reactions. 

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

Local Reactions 

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

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

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

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

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

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

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

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

are neutropenia, lymphopenia, thrombocytopenia, leukopenia,
and anemia.

DARZALEX FASPRO®: ADVERSE REACTIONS

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

INDICATIONS
DARZALEX® (daratumumab) is indicated for the treatment of adult 
patients with multiple myeloma:

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

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

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

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

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

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

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

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) is 
indicated for the treatment of adult patients with multiple myeloma:

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

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

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

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

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

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

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

Please see Brief Summary of full Prescribing Information for DARZALEX®

and DARZALEX FASPRO® on adjacent pages.

cp-248517v3
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Brief Summary of Full Prescribing Information

INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed 

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

CONTRAINDICATIONS
DARZALEX is contraindicated in patients with a history of severe 
hypersensitivity (e.g. anaphylactic reactions) to daratumumab or any of the 
components of the formulation [see Warnings and Precautions].

WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
DARZALEX can cause severe and/or serious infusion-related reactions 
including anaphylactic reactions. These reactions can be life-threatening 
and fatal outcomes have been reported [see Adverse Reactions].
In clinical trials (monotherapy and combination: N=2,066), infusion-related 
reactions occurred in 37% of patients with the Week 1 (16 mg/kg) infusion, 
2% with the Week 2 infusion, and cumulatively 6% with subsequent infusions. 
Less than 1% of patients had a Grade 3/4 infusion-related reaction at Week 2  
or subsequent infusions. The median time to onset was 1.5 hours (range:  
0 to 73 hours). The incidence of infusion modification due to reactions was 
36%. Median durations of 16 mg/kg infusions for the Week 1, Week 2, and 
subsequent infusions were approximately 7, 4, and 3 hours respectively. 
Nearly all reactions occurred during infusion or within 4 hours of completing 
DARZALEX. Prior to the introduction of post-infusion medication in clinical 
trials, infusion-related reactions occurred up to 48 hours after infusion.
Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea, 
hypertension, tachycardia, headache, laryngeal edema, pulmonary edema, 
and ocular adverse reactions, including choroidal effusion, acute myopia, and 
acute angle closure glaucoma. Signs and symptoms may include respiratory 
symptoms, such as nasal congestion, cough, throat irritation, as well as chills, 
vomiting and nausea. Less common signs and symptoms were wheezing, 
allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and blurred 
vision [see Adverse Reactions].
When DARZALEX dosing was interrupted in the setting of ASCT (CASSIOPEIA) 
for a median of 3.75 months (range: 2.4 to 6.9 months), upon re-initiation of 
DARZALEX, the incidence of infusion-related reactions was 11% for the first 
infusion following ASCT. Infusion rate/dilution volume used upon re-initiation 
was that used for the last DARZALEX infusion prior to interruption for ASCT. 
Infusion-related reactions occurring at re-initiation of DARZALEX following 
ASCT were consistent in terms of symptoms and severity (Grade 3 or 4:<1%) 
with those reported in previous studies at Week 2 or subsequent infusions.
In EQUULEUS, patients receiving combination treatment (n=97) were 
administered the first 16 mg/kg dose at Week 1 split over two days i.e. 8 mg/kg  
on Day 1 and Day 2, respectively. The incidence of any grade infusion-related 
reactions was 42%, with 36% of patients experiencing infusion-related 
reactions on Day 1 of Week 1, 4% on Day 2 of Week 1, and 8% with subsequent 
infusions. The median time to onset of a reaction was 1.8 hours (range: 0.1 to 
5.4 hours). The incidence of infusion interruptions due to reactions was 30%. 
Median durations of infusions were 4.2 hours for Week 1-Day 1, 4.2 hours for 
Week 1-Day 2, and 3.4 hours for the subsequent infusions.
Pre-medicate patients with antihistamines, antipyretics and corticosteroids. 
Frequently monitor patients during the entire infusion [see Dosage and 
Administration (2.3) in Full Prescribing Information]. Interrupt DARZALEX 
infusion for reactions of any severity and institute medical management as 
needed. Permanently discontinue DARZALEX therapy if an anaphylactic 
reaction or life-threatening (Grade 4) reaction occurs and institute appropriate 
emergency care. For patients with Grade 1, 2, or 3 reactions, reduce the 
infusion rate when re-starting the infusion [see Dosage and Administration 
(2.4) in Full Prescribing Information].
To reduce the risk of delayed infusion-related reactions, administer oral 
corticosteroids to all patients following DARZALEX infusions [see Dosage and 
Administration (2.3) in Full Prescribing Information]. Patients with a history of 
chronic obstructive pulmonary disease may require additional post-infusion 
medications to manage respiratory complications. Consider prescribing short- 
and long-acting bronchodilators and inhaled corticosteroids for patients with 
chronic obstructive pulmonary disease [see Dosage and Administration (2.3) 
in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the 
anterior chamber angle due to ciliochoroidal effusions with potential for 
increased intraocular pressure or glaucoma, have occurred with DARZALEX 
infusion. If ocular symptoms occur, interrupt DARZALEX infusion and seek 
immediate ophthalmologic evaluation prior to restarting DARZALEX.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive 
Indirect Antiglobulin Test (Indirect Coombs test). Daratumumab-mediated 

positive indirect antiglobulin test may persist for up to 6 months after the 
last daratumumab infusion. Daratumumab bound to RBCs masks detection 
of antibodies to minor antigens in the patient’s serum [see References]. The 
determination of a patient’s ABO and Rh blood type are not impacted [see 
Drug Interactions].
Notify blood transfusion centers of this interference with serological testing 
and inform blood banks that a patient has received DARZALEX. Type and 
screen patients prior to starting DARZALEX [see Dosage and Administration 
(2.1) in Full Prescribing Information].
Neutropenia
DARZALEX may increase neutropenia induced by background therapy [see 
Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Monitor 
patients with neutropenia for signs of infection. Consider withholding 
DARZALEX until recovery of neutrophils.
Thrombocytopenia
DARZALEX may increase thrombocytopenia induced by background therapy 
[see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Consider 
withholding DARZALEX until recovery of platelets.
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be 
detected on both, the serum protein electrophoresis (SPE) and immunofixation 
(IFE) assays used for the clinical monitoring of endogenous M-protein 
[see Drug Interactions]. This interference can impact the determination 
of complete response and of disease progression in some patients with  
IgG kappa myeloma protein.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX can cause fetal harm when 
administered to a pregnant woman. DARZALEX may cause depletion of fetal 
immune cells and decreased bone density. Advise pregnant women of the 
potential risk to a fetus. Advise females with reproductive potential to use 
effective contraception during treatment with DARZALEX and for 3 months 
after the last dose [see Use in Specific Populations].
The combination of DARZALEX with lenalidomide, pomalidomide, or 
thalidomide is contraindicated in pregnant women, because lenalidomide, 
pomalidomide, and thalidomide may cause birth defects and death of the 
unborn child. Refer to the lenalidomide, pomalidomide, or thalidomide 
prescribing information on use during pregnancy.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:
• Infusion-related reactions [see Warning and Precautions].
• Neutropenia [see Warning and Precautions].
• Thrombocytopenia [see Warning and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
The safety data described below reflects exposure to DARZALEX (16 mg/kg) 
in 2,459  patients with multiple myeloma including 2,303 patients who received 
DARZALEX in combination with background regimens and 156 patients who 
received DARZALEX as monotherapy. In this pooled safety population, the 
most common adverse reactions (≥20%) were upper respiratory infection, 
neutropenia, infusion-related reactions, thrombocytopenia, diarrhea, 
constipation, anemia, peripheral sensory neuropathy, fatigue, peripheral 
edema, nausea, cough, pyrexia, dyspnea, and asthenia.
Newly Diagnosed Multiple Myeloma Ineligible for Autologous Stem Cell 
Transplant
Combination Treatment with Lenalidomide and Dexamethasone (DRd)
The safety of DARZALEX in combination with lenalidomide and dexamethasone 
was evaluated in MAIA [see Clinical Studies (14.1) in Full Prescribing 
Information]. Adverse reactions described in Table 1 reflect exposure to 
DARZALEX for a median treatment duration of 25.3 months (range: 0.1 to 40.44 
months) for daratumumab-lenalidomide-dexamethasone (DRd) and of 21.3 
months (range: 0.03 to 40.64 months) for lenalidomide-dexamethasone (Rd). 
Serious adverse reactions with a 2% greater incidence in the DRd arm 
compared to the Rd arm were pneumonia (DRd 15% vs Rd 8%), bronchitis 
(DRd 4% vs Rd 2%) and dehydration (DRd 2% vs Rd <1%).
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Table 1:  Adverse Reactions Reported in ≥10% of Patients and With at Least 
a 5% Greater Frequency in the DRd Arm in MAIA

Body System  
Adverse Reaction

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

Grade 
3 (%)

Grade 
4 (%)

All 
Grades 
(%)

Grade 
3 (%)

Grade 
4 (%)

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

Infections
Upper respiratory tract 
infectiona

52 2 <1 36 2 <1

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

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

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

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

Nervous system disorders
Peripheral sensory 
neuropathy

24 1 0 15 0 0

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

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

Vascular disorders
Hypertensionh 13 6 <1 7 4 0

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

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

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

c  Atypical pneumonia, Bronchopulmonary aspergillosis, Lung infection, 
Pneumocystis jirovecii infection, Pneumocystis jirovecii pneumonia, 
Pneumonia, Pneumonia aspiration, Pneumonia pneumococcal, Pneumonia 
viral, Pulmonary mycosis

d  Infusion-related reaction includes terms determined by investigators to be 
related to infusion

e  Generalized edema, Gravitational edema, Edema, Peripheral edema, 
Peripheral swelling

f Dyspnea, Dyspnea exertional
g Cough, Productive cough
h Blood pressure increased, Hypertension

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

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

Grade 
3 (%) 

Grade 
4 (%)

All 
Grades 
(%)

Grade 
3 (%) 

Grade 
4 (%)

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

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

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

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

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

Grade 
3 (%) 

Grade 
4 (%) 

All 
Grades 
(%)

Grade 
3 (%) 

Grade 
4 (%) 

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

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

Fatigue 35 6 < 1 28 2 0
Pyrexia 20 2 0 11 1 0

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

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

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

Nervous system disorders
Headache 13 0 0 7 0 0

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

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

b  Infusion-related reaction includes terms determined by investigators to be 
related to infusion

c  cough, productive cough, allergic cough
d  dyspnea, dyspnea exertional

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

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

Grade 
3  
(%) 

Grade 
4 
(%)

All 
Grades 
(%)

Grade 
3  
(%) 

Grade 
4 
(%)

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

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

Rd: 23%; DPd: 28%; DKda: 37%, Kda: 29%; DKdb: 21% 
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%,  

Rd: 23%; DVTd: 22%; VTd: 20%. 
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection 
across studies. In active controlled studies, discontinuations from treatment 
due to infections occurred in 1-4% of patients.
Fatal infections (Grade 5) were reported as follows: 
• Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%; 

DPd: 2%; DKda: 5%, Kda: 3%; DKdb: 0%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; 

DVTd: 0%, VTd: 0%. 
Fatal infections were generally infrequent and balanced between the 
DARZALEX containing regimens and active control arms. Fatal infections 
were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients 
(including fatal cases) treated with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration 
of daratumumab and hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. 
The detection of antibody formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced 
by several factors including assay methodology, sample handling, timing 
of sample collection, concomitant medications, and underlying disease.   
For these reasons, comparison of the incidence of antibodies in the studies 
described below with the incidence of antibodies in other studies or to other 
daratumumab products may be misleading.  
In clinical trials of patients with multiple myeloma treated with DARZALEX 
as monotherapy or as combination therapies, none of the 111 evaluable 
monotherapy patients, and 2 of the 1,383 evaluable combination therapy 
patients, tested positive for anti-daratumumab antibodies. One patient 
administered DARZALEX as combination therapy, developed transient 
neutralizing antibodies against daratumumab. However, this assay has 
limitations in detecting anti-daratumumab antibodies in the presence of 
high concentrations of daratumumab; therefore, the incidence of antibody 
development might not have been reliably determined.
Postmarketing Experience
The following adverse reactions have been identified during post-approval 
use of daratumumab. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, 
including antibody screening and cross matching. Daratumumab interference 
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to 
disrupt daratumumab binding [see References] or genotyping. Since the Kell 
blood group system is also sensitive to DTT treatment, supply K-negative units 
after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched  
ABO/RhD-compatible RBCs per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) 
and immunofixation (IFE) assays used for monitoring disease monoclonal 
immunoglobulins (M protein). False positive SPE and IFE assay results 
may occur for patients with IgG kappa myeloma protein impacting initial 
assessment of complete responses by International Myeloma Working 
Group (IMWG) criteria. In patients with persistent very good partial response, 
where daratumumab interference is suspected, consider using a FDA-
approved daratumumab-specific IFE assay to distinguish daratumumab from 
any remaining endogenous M protein in the patient’s serum, to facilitate 
determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX can cause fetal harm when administered to a pregnant woman. 
The assessment of associated risks with daratumumab products is based on 
the mechanism of action and data from target antigen CD38 knockout animal 
models (see Data). There are no available data on the use of DARZALEX in 
pregnant women to evaluate drug-associated risk of major birth defects, 
miscarriage or adverse maternal or fetal outcomes. Animal reproduction 
studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX and lenalidomide, pomalidomide, or thalidomide 
is contraindicated in pregnant women, because lenalidomide, pomalidomide, 
and thalidomide may cause birth defects and death of the unborn child. 
Lenalidomide, pomalidomide, and thalidomide are only available through 
a REMS program. Refer to the lenalidomide, pomalidomide, or thalidomide 
prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the 
placenta. Based on its mechanism of action, DARZALEX may cause depletion 
of fetal CD38 positive immune cells and decreased bone density. Defer 
administering live vaccines to neonates and infants exposed to DARZALEX  
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 
knockout mice) had reduced bone density at birth that recovered by 5 months 
of age. Data from studies using CD38 knockout animal models also suggest 
the involvement of CD38 in regulating humoral immune responses (mice), feto-
maternal immune tolerance (mice), and early embryonic development (frogs).
Lactation
Risk Summary
There is no data on the presence of daratumumab in human milk, the 
effects on the breastfed child, or the effects on milk production. Maternal 
immunoglobulin G is known to be present in human milk. Published data 
suggest that antibodies in breast milk do not enter the neonatal and infant 
circulations in substantial amounts. Because of the potential for serious 
adverse reactions in the breastfed child when DARZALEX is administered with 
lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed 
during treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or 
thalidomide prescribing information for additional information.
Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman 
[see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX with lenalidomide, pomalidomide, or 
thalidomide, refer to the lenalidomide, pomalidomide, or thalidomide labeling 
for pregnancy testing requirements prior to initiating treatment in females of 
reproductive potential.
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Contraception
Advise females of reproductive potential to use effective contraception during 
treatment with DARZALEX and for 3 months after the last dose. Additionally, 
refer to the lenalidomide, pomalidomide, or thalidomide labeling for additional 
recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX in pediatric patients have not  
been established.
Geriatric Use
Of the 2,459 patients who received DARZALEX at the recommended dose, 38% were 
65 to 74 years of age, and 15% were 75 years of age or older. No overall differences 
in effectiveness were observed between these patients and younger patients. The 
incidence of serious adverse reactions was higher in older than in younger patients 
[see Adverse Reactions]. Among patients with relapsed and refractory multiple 
myeloma (n=1,213), the serious adverse reactions that occurred more frequently 
in patients 65 years and older were pneumonia and sepsis. Within the DKd group 
in CANDOR, fatal adverse reactions occurred in 14% of patients 65 years and 
older compared to 6% of patients less than 65 years. Among patients with newly 
diagnosed multiple myeloma who are ineligible for autologous stem cell transplant 
(n=710), the serious adverse reaction that occurred more frequently in patients  
75 years and older was pneumonia.
REFERENCES
1.  Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the daratumumab 

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

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Infusion-Related Reactions
Advise patients to seek immediate medical attention for any of the following 
signs and symptoms of infusion-related reactions: itchy, runny or blocked nose; 
fever, chills, nausea, vomiting, throat irritation, cough, headache, dizziness or 
lightheadedness, tachycardia, chest discomfort, wheezing, shortness of breath or 
difficulty breathing, itching, and blurred vision [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see 
Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they notice signs of bruising 
or bleeding [see Warnings and Precautions].
Interference with Laboratory Tests
Advise patients to inform their healthcare providers, including personnel at blood 
transfusion centers that they are taking DARZALEX, in the event of a planned 
transfusion [see Warnings and Precautions].
Advise patients that DARZALEX can affect the results of some tests used to 
determine complete response in some patients and additional tests may be needed 
to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have 
a hepatitis B infection and that DARZALEX could cause hepatitis B virus to become 
active again [see Adverse Reactions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of 
reproductive potential to inform their healthcare provider of a known or suspected 
pregnancy [see Warnings and Precautions, Use in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment 
with DARZALEX and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, pomalidomide, or thalidomide has the potential to 
cause fetal harm and has specific requirements regarding contraception, pregnancy 
testing, blood and sperm donation, and transmission in sperm. Lenalidomide, 
pomalidomide, and thalidomide are only available through a REMS program [see 
Use in Specific Populations].
Hereditary Fructose Intolerance (HFI)
DARZALEX contains sorbitol. Advise patients with HFI of the risks related to sorbitol 
[see Description (11) in Full Prescribing Information].

Manufactured by: 
Janssen Biotech, Inc.  
Horsham, PA 19044 
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DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injectionDARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection, for 
subcutaneous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX FASPRO is indicated for the treatment of adult patients with 
multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed 

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

CONTRAINDICATIONS
DARZALEX FASPRO is contraindicated in patients with a history of severe 
hypersensitivity to daratumumab, hyaluronidase or any of the components of 
the formulation [see Warnings and Precautions and Adverse Reactions].
WARNINGS AND PRECAUTIONS
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe or life-
threatening reactions, and local injection-site reactions can occur with 
DARZALEX FASPRO. Fatal reactions have been reported with daratumumab-
containing products, including DARZALEX FASPRO [see Adverse Reactions].
Systemic Reactions
In a pooled safety population of 898 patients with multiple myeloma (N=705) 
or light chain (AL) amyloidosis (N=193) who received DARZALEX FASPRO as 
monotherapy or as part of a combination therapy, 9% of patients experienced a 
systemic administration-related reaction (Grade 2: 3.2%, Grade 3: 1%). Systemic 
administration-related reactions occurred in 8% of patients with the first 
injection, 0.3% with the second injection, and cumulatively 1% with subsequent 
injections. The median time to onset was 3.2 hours (range: 4 minutes to 3.5 days). 
Of the 140 systemic administration-related reactions that occurred in 77 patients, 
121 (86%) occurred on the day of DARZALEX FASPRO administration. Delayed 
systemic administration-related reactions have occurred in 1% of the patients.
Severe reactions include hypoxia, dyspnea, hypertension, and tachycardia, 
and ocular adverse reactions, including choroidal effusion, acute myopia, 
and acute angle closure glaucoma. Other signs and symptoms of systemic 
administration-related reactions may include respiratory symptoms, such as 
bronchospasm, nasal congestion, cough, throat irritation, allergic rhinitis, and 
wheezing, as well as anaphylactic reaction, pyrexia, chest pain, pruritus, chills, 
vomiting, nausea, hypotension, and blurred vision.
Pre-medicate patients with histamine-1 receptor antagonist, acetaminophen 
and corticosteroids [see Dosage and Administration (2.5) in Full Prescribing 
Information]. Monitor patients for systemic administration-related reactions, 
especially following the first and second injections. For anaphylactic reaction 
or life-threatening (Grade 4) administration-related reactions, immediately 
and permanently discontinue DARZALEX FASPRO. Consider administering 
corticosteroids and other medications after the administration of  
DARZALEX FASPRO depending on dosing regimen and medical history to 
minimize the risk of delayed (defined as occurring the day after administration) 
systemic administration-related reactions [see Dosage and Administration 
(2.5) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior 
chamber angle due to ciliochoroidal effusions with potential for increased 
intraocular pressure or glaucoma, have occurred with daratumumab-containing 
products. If ocular symptoms occur, interrupt DARZALEX FASPRO and seek 
immediate ophthalmologic evaluation prior to restarting DARZALEX FASPRO.
Local Reactions
In this pooled safety population, injection-site reactions occurred in 8% 
of patients, including Grade 2 reactions in 0.7%. The most frequent (>1%) 
injection-site reaction was injection site erythema. These local reactions 
occurred a median of 5 minutes (range: 0 minutes to 6.5 days) after starting 
administration of DARZALEX FASPRO. Monitor for local reactions and 
consider symptomatic management.
Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Serious or fatal cardiac adverse reactions occurred in patients with light 
chain (AL) amyloidosis who received DARZALEX FASPRO in combination 
with bortezomib, cyclophosphamide and dexamethasone [see Adverse 
Reactions]. Serious cardiac disorders occurred in 16% and fatal cardiac 
disorders occurred in 10% of patients. Patients with NYHA Class IIIA or Mayo 
Stage IIIA disease may be at greater risk. Patients with NYHA Class IIIB or IV 
disease were not studied.
Monitor patients with cardiac involvement of light chain (AL) amyloidosis  
more frequently for cardiac adverse reactions and administer supportive care 
as appropriate.
Neutropenia
Daratumumab may increase neutropenia induced by background therapy [see 
Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Monitor 
patients with neutropenia for signs of infection. Consider withholding  
DARZALEX FASPRO until recovery of neutrophils. In lower body weight 
patients receiving DARZALEX FASPRO, higher rates of Grade 3-4 neutropenia 
were observed.

Thrombocytopenia
Daratumumab may increase thrombocytopenia induced by background 
therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Consider 
withholding DARZALEX FASPRO until recovery of platelets.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX FASPRO can cause fetal harm 
when administered to a pregnant woman. DARZALEX FASPRO may cause 
depletion of fetal immune cells and decreased bone density. Advise pregnant 
women of the potential risk to a fetus. Advise females with reproductive potential 
to use effective contraception during treatment with DARZALEX FASPRO  
and for 3 months after the last dose [see Use in Specific Populations].
The combination of DARZALEX FASPRO with lenalidomide, thalidomide or 
pomalidomide is contraindicated in pregnant women, because lenalidomide, 
thalidomide or pomalidomide may cause birth defects and death of the unborn 
child. Refer to the lenalidomide, thalidomide or pomalidomide prescribing 
information on use during pregnancy.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive 
Indirect Antiglobulin Test (Indirect Coombs test). Daratumumab-mediated 
positive indirect antiglobulin test may persist for up to 6 months after the last 
daratumumab administration. Daratumumab bound to RBCs masks detection 
of antibodies to minor antigens in the patient’s serum [see References (15)]. 
The determination of a patient’s ABO and Rh blood type are not impacted [see 
Drug Interactions].
Notify blood transfusion centers of this interference with serological testing 
and inform blood banks that a patient has received DARZALEX FASPRO. Type 
and screen patients prior to starting DARZALEX FASPRO [see Dosage and 
Administration (2.1) in Full Prescribing Information].
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected 
on both the serum protein electrophoresis (SPE) and immunofixation (IFE) 
assays used for the clinical monitoring of endogenous M-protein [see Drug 
Interactions]. This interference can impact the determination of complete 
response and of disease progression in some DARZALEX FASPRO-treated 
patients with IgG kappa myeloma protein.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:
• Hypersensitivity and Other Administration Reactions [see Warnings  

and Precautions].
• Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis [see Warnings 

and Precautions].
• Neutropenia [see Warnings and Precautions].
• Thrombocytopenia [see Warnings and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone 
was evaluated in a single-arm cohort of PLEIADES [see Clinical Studies 
(14.2) in Full Prescribing Information]. Patients received DARZALEX FASPRO  
1,800 mg/30,000 units administered subcutaneously once weekly from weeks  
1 to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks starting 
with week 25 until disease progression or unacceptable toxicity (N=65) in 
combination with lenalidomide and dexamethasone. Among these patients, 
92% were exposed for 6 months or longer and 20% were exposed for greater 
than one year.
Serious adverse reactions occurred in 48% of patients who received 
DARZALEX FASPRO. Serious adverse reactions in >5% of patients included 
pneumonia, influenza and diarrhea. Fatal adverse reactions occurred in 3.1% 
of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction 
occurred in 11% of patients who received DARZALEX FASPRO. Adverse 
reactions resulting in permanent discontinuation of DARZALEX FASPRO in 
more than 1 patient were pneumonia and anemia.
Dosage interruptions due to an adverse reaction occurred in 63% of patients 
who received DARZALEX FASPRO. Adverse reactions requiring dosage 
interruptions in >5% of patients included neutropenia, pneumonia, upper 
respiratory tract infection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (≥20%) were fatigue, diarrhea, upper 
respiratory tract infection, muscle spasms, constipation, pyrexia, pneumonia, 
and dyspnea.
Table 1 summarizes the adverse reactions in patients who received  
DARZALEX FASPRO in PLEIADES.
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Table 1:  Adverse Reactions (≥10%) in Patients Who Received  
DARZALEX FASPRO with Lenalidomide and Dexamethasone 
(DARZALEX FASPRO-Rd) in PLEIADES

Adverse Reaction

DARZALEX FASPRO 
with Lenalidomide and 

Dexamethasone
(N=65)

All Grades 
(%)

Grades ≥3 
(%)

General disorders and administration site conditions
Fatiguea 52 5#

Pyrexia 23 2#

Edema peripheral 18 3#

Gastrointestinal disorders
Diarrhea 45 5#

Constipation 26 2#

Nausea 12 0
Vomiting 11 0

Infections
Upper respiratory tract infectionb 43 3#

Pneumoniac 23 17
Bronchitisd 14 2#

Urinary tract infection 11 0
Musculoskeletal and connective tissue disorders

Muscle spasms 31 2#

Back pain 14 0
Respiratory, thoracic and mediastinal disorders

Dyspneae 22 3
Coughf 14 0

Nervous system disorders
Peripheral sensory neuropathy 17 2#

Psychiatric disorders
Insomnia 17 5#

Metabolism and nutrition disorders
Hyperglycemia 12 9#

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

respiratory tract infection viral, rhinitis, sinusitis, upper respiratory tract 
infection, and upper respiratory tract infection bacterial.

c  Pneumonia includes lower respiratory tract infection, lung infection,  
and pneumonia.

d  Bronchitis includes bronchitis, and bronchitis viral.
e  Dyspnea includes dyspnea, and dyspnea exertional.
f  Cough includes cough, and productive cough.
#  Only grade 3 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received 
DARZALEX FASPRO with lenalidomide and dexamethasone included:
• Musculoskeletal and connective tissue disorders: arthralgia, 

musculoskeletal chest pain
• Nervous system disorders: dizziness, headache, paresthesia
• Skin and subcutaneous tissue disorders: rash, pruritus
• Gastrointestinal disorders: abdominal pain
• Infections: influenza, sepsis, herpes zoster
• Metabolism and nutrition disorders: decreased appetite
• Cardiac disorders: atrial fibrillation
• General disorders and administration site conditions: chills, infusion 

reaction, injection site reaction
• Vascular disorders: hypotension, hypertension
Table 2 summarizes the laboratory abnormalities in patients who received 
DARZALEX FASPRO in PLEIADES.

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

Laboratory Abnormality

DARZALEX FASPRO 
with Lenalidomide and Dexamethasonea

All Grades 
(%) 

Grades 3-4 
(%)

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

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

Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. 
The detection of antibody formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced 
by several factors including assay methodology, sample handling, timing 
of sample collection, concomitant medications, and underlying disease. 
For these reasons, comparison of the incidence of antibodies in the studies 
described below with the incidence of antibodies in other studies or to other 
daratumumab products or other hyaluronidase products may be misleading.
In patients with multiple myeloma and light chain (AL) amyloidosis who 
received DARZALEX FASPRO as monotherapy or as part of a combination 
therapy, less than 1% of 819 patients developed treatment-emergent anti-
daratumumab antibodies.
In patients with multiple myeloma and light chain (AL) amyloidosis who received 
DARZALEX FASPRO as monotherapy or as part of a combination therapy, 7% 
of 812 patients developed treatment-emergent anti-rHuPH20 antibodies. The 
anti-rHuPH20 antibodies did not appear to affect daratumumab exposure. 
None of the patients who tested positive for anti-rHuPH20 antibodies tested 
positive for neutralizing antibodies.
Postmarketing Experience
The following adverse reactions have been identified with post-approval use 
of daratumumab. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure.
Immune System: Anaphylactic reaction, Systemic administration reactions 
(including death)
Gastrointestinal: Pancreatitis
Infections: Cytomegalovirus, Listeriosis
DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, 
including antibody screening and cross matching. Daratumumab interference 
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to 
disrupt daratumumab binding [see References] or genotyping. Since the Kell 
blood group system is also sensitive to DTT treatment, supply K-negative units 
after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched  
ABO/RhD-compatible RBCs per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) 
and immunofixation (IFE) assays used for monitoring disease monoclonal 
immunoglobulins (M protein). False positive SPE and IFE assay results 
may occur for patients with IgG kappa myeloma protein impacting initial 
assessment of complete responses by International Myeloma Working 
Group (IMWG) criteria. In DARZALEX FASPRO-treated patients with 
persistent very good partial response, where daratumumab interference is 
suspected, consider using a FDA-approved daratumumab-specific IFE assay 
to distinguish daratumumab from any remaining endogenous M protein in the 
patient’s serum, to facilitate determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX FASPRO can cause fetal harm when administered to a pregnant 
woman. The assessment of associated risks with daratumumab products 
is based on the mechanism of action and data from target antigen CD38 
knockout animal models (see Data). There are no available data on the use 
of DARZALEX FASPRO in pregnant women to evaluate drug-associated risk 
of major birth defects, miscarriage or adverse maternal or fetal outcomes. 
Animal reproduction studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX FASPRO and lenalidomide, thalidomide or 
pomalidomide is contraindicated in pregnant women, because lenalidomide, 
thalidomide and pomalidomide may cause birth defects and death of 
the unborn child. Lenalidomide, thalidomide and pomalidomide are only 
available through a REMS program. Refer to the lenalidomide, thalidomide or 
pomalidomide prescribing information on use during pregnancy.
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Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across 
the placenta. Based on its mechanism of action, DARZALEX FASPRO may 
cause depletion of fetal CD38 positive immune cells and decreased bone 
density. Defer administering live vaccines to neonates and infants exposed 
to daratumumab in utero until a hematology evaluation is completed.
Data
Animal Data
DARZALEX FASPRO for subcutaneous injection contains daratumumab and 
hyaluronidase. Mice that were genetically modified to eliminate all CD38 
expression (CD38 knockout mice) had reduced bone density at birth that 
recovered by 5 months of age. Data from studies using CD38 knockout animal 
models also suggest the involvement of CD38 in the regulation of humoral 
immune responses (mice), feto-maternal immune tolerance (mice), and early 
embryonic development (frogs).
No systemic exposure of hyaluronidase was detected in monkeys given  
22,000 U/kg subcutaneously (12 times higher than the human dose) and there 
were no effects on embryo-fetal development in pregnant mice given 330,000 
U/kg hyaluronidase subcutaneously daily during organogenesis, which is  
45 times higher than the human dose.
There were no effects on pre- and post-natal development through sexual 
maturity in offspring of mice treated daily from implantation through lactation 
with 990,000 U/kg hyaluronidase subcutaneously, which is 134 times higher 
than the human doses.
Lactation
Risk Summary
There is no data on the presence of daratumumab and hyaluronidase in human 
milk, the effects on the breastfed child, or the effects on milk production. 
Maternal immunoglobulin G is known to be present in human milk. Published 
data suggest that antibodies in breast milk do not enter the neonatal and 
infant circulations in substantial amounts. Because of the potential for 
serious adverse reactions in the breastfed child when DARZALEX FASPRO 
is administered with lenalidomide, thalidomide or pomalidomide, advise 
women not to breastfeed during treatment with DARZALEX FASPRO. Refer 
to lenalidomide, thalidomide or pomalidomide prescribing information for 
additional information.
Data
Animal Data
No systemic exposure of hyaluronidase was detected in monkeys given  
22,000 U/kg subcutaneously (12 times higher than the human dose) and 
there were no effects on post-natal development through sexual maturity in 
offspring of mice treated daily during lactation with 990,000 U/kg hyaluronidase 
subcutaneously, which is 134 times higher than the human doses.
Females and Males of Reproductive Potential
DARZALEX FASPRO can cause fetal harm when administered to a pregnant 
woman [see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or 
pomalidomide, refer to the lenalidomide, thalidomide or pomalidomide labeling 
for pregnancy testing requirements prior to initiating treatment in females of 
reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during 
treatment with DARZALEX FASPRO and for 3 months after the last dose. 
Additionally, refer to the lenalidomide, thalidomide or pomalidomide labeling 
for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have 
not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for 
relapsed and refractory multiple myeloma, 37% were 65 to <75 years of age, and 
19% were 75 years of age or older. No overall differences in effectiveness of 
DARZALEX FASPRO have been observed between patients ≥65 years of age and 
younger patients. Adverse reactions that occurred at a higher frequency (≥5% 
difference) in patients ≥65 years of age included upper respiratory tract infection, 
urinary tract infection, dizziness, cough, dyspnea, diarrhea, nausea, fatigue, and 
peripheral edema. Serious adverse reactions that occurred at a higher frequency 
(≥2% difference) in patients ≥65 years of age included pneumonia.
Of the 214 patients who received DARZALEX FASPRO as combination therapy 
with pomalidomide and dexamethasone or DARZALEX FASPRO as combination 
therapy with lenalidomide and low-dose dexamethasone for relapsed and 
refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% were 

75 years of age or older. No overall differences in effectiveness were observed 
between patients ≥65 years (n=131) and <65 years (n=85). Adverse reactions 
occurring at a higher frequency (≥5% difference) in patients ≥65 years of age 
included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea, 
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse 
reactions occurring at a higher frequency (≥2% difference) in patients  
≥65 years of age included neutropenia, thrombocytopenia, diarrhea, anemia, 
COVID-19, ischemic colitis, deep vein thrombosis, general physical health 
deterioration, pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination 
therapy for light chain (AL) amyloidosis, 35% were 65 to <75 years of age, and 
10% were 75 years of age or older. Clinical studies of DARZALEX FASPRO as 
part of a combination therapy for patients with light chain (AL) amyloidosis 
did not include sufficient numbers of patients aged 65 and older to determine 
whether effectiveness differs from that of younger patients. Adverse reactions 
that occurred at a higher frequency in patients ≥65 years of age were 
peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab 
were observed in geriatric patients compared to younger adult patients [see 
Clinical Pharmacology (12.3) in Full Prescribing Information].
REFERENCES
1. Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the 

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

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

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

Date of approval: October 29, 2021

Initial indication: 
a. Accelerated approval in 
adult patients with Philadelphia 
chromosome–positive chronic 
myeloid leukemia (CML) in chronic 
phase (CP) that has previously 
been treated with 2 or more 
tyrosine kinase inhibitors (TKIs) 

b. Approval in adult patients 
with Philadelphia chromosome–
positive CML in CP harboring 
T315I mutations1

Dosage and administration:  
80 mg orally once daily or  
40 mg twice daily orally for those 
with Philadelphia chromosome–
positive CML in CP; and 200 mg 
orally twice daily for those with 
T315I mutations. Must avoid food 
2 hours before and 1 hour after 
treatment and tablets must be 
swallowed whole. 

How supplied: orally 

Pivotal clinical trial: phase 3 
ASCEMBL trial (NCT03106779) 
and phase 1 CABL001X2101 trial 
(NCT02081378)2,3

EXPERT COMMENTARY ON THE PRODUCT PROFILE OF

Asciminib

CML, chronic myeloid leukemia; CP, chronic phase; MMR, major molecular response; TKI, 
tyrosine kinase inhibitor. 

Design of the Pivotal ASCEMBL Trial 

ELIGIBLE PATIENTS
• Adults with CML in CP

• Presence of the following 
laboratory values: <15% 
blasts in peripheral blood 
and bone marrow, <30% 
blasts plus promyelocytes 
in peripheral blood and 
marrow, <20% basophils 
in the peripheral blood, 
platelets ≥ 50 × 109/L

• Transient prior therapy-
related thrombocytopenia 
is acceptable

• No extramedullary 
leukemic involvement

• BRC-ABL ratio >0.1%

• Prior treatment with  
2 ATP-binding site TKIs 

• Failure or intolerance to 
TKI therapy

Oral asciminib 
as 40-mg 

tablets twice 
daily 

PRIMARY  
END POINT
Rate of MMR  
at 24 weeks

SECONDARY  
END POINTS

Complete cytogenic 
response rate, time to 

MMR, duration of MMR 

Oral bosutinib 
as 500-mg 

tablets once 
daily 

Design of the Pivotal CABL001X2101 
Trial for Patients With CML

ELIGIBLE PATIENTS
• Adult patients  
with Ph+ AML in 
CP or AP after 2 
prior TKIs or CML 
in CP/AP with 
mutant T315I  
after 1 prior TKI

Oral asciminib 
as 200-mg 

tablets twice 
daily 

PRIMARY  
END POINT

Incidence of dose- 
limiting toxicities

SECONDARY  
END POINTS

Hematologic response, 
cytogenic response, 

and BCR-ABL  
transcript level 

AP, accelerated phase; CML, chronic myeloid leukemia; CP, chronic phase; Ph, Philadelphia 
chromosome; TKI, tyrosine kinase inhibitor. 
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Q: What is the mechanism of 
action of asciminib?

TRAVERS: TKIs are effective drugs for 
the treatment of CML. In general, they 
work by inhibiting the transphosphor-
ylation of BCR-ABL oncoproteins by 
binding to the ATP [adenosine triphos-
phate] binding site of the protein kinas-
es, [which help to] prevent the protein 
fusion that causes CML. Resistance to 
TKIs is driven by point mutations in the 
ABL kinase domain. 

Asciminib has a unique mechanism 
of action and is a � rst-in-class STAMP 
inhibitor. STAMP stands for Speci� cal-
ly Targeting the ABL Myristoyl Pocket. 
[Asciminib] is able to potently inhibit 
ABL kinase activity on that BCR-ABL 
fusion protein by allosterically 
binding to the ABL myristoyl 
pocket. It doesn’t compete with 
ATP and binds to a completely 
different pocket on that BCR-
ABL, which gives it a few ad-
vantages over other TKIs. It’s 
less susceptible to mutations 
that drive resistance to TKIs. 
It also has less toxicity because 
it’s not targeting other kinas-
es. In clinical trials, asciminib demon-
strated activity against both wild-type 
BCR-ABL and several mutant forms, 
including T315I, and it even [showed] 
activity in heavily pretreated patients.

Q: What are the biggest 
concerns with the toxicity 

profi le of asciminib? Have any new 
safety concerns become more 
apparent in the real-world setting?
TRAVERS: Asciminib appears to be well 

tolerated, especially compared with 
other TKIs. Between the 2 major trials 
that led to the FDA approval, the most 
common adverse [effects; AEs] seen 
were upper respiratory tract infections, 
musculoskeletal pain, fatigue, nausea, 
rash, and diarrhea.4 Those occurred 
in more than 20% of patients. They 
also saw some common laboratory 
abnormalities such as decreased blood 
counts, including platelets, neutrophils, 
and hemoglobin. They also saw increas-
es in triglycerides, creatinine kinase, 
liver enzymes, and pancreatic enzymes. 
Asciminib does contain warnings for 
myelosuppression, pancreatic toxicity, 
hypertension, hypersensitivity, and car-
diovascular toxicity. 

It’s important to note that the 
dosing of asciminib does vary 
based on indication. Patients 
who have mutated forms and 
T315I receive higher doses of 
asciminib than those with just 
CP-CML. The toxicity pro� le 
does vary a bit between those 
2 dose levels. 

In the ASCEMBL trial, 
which [included] patients with 

CP-CML who had received multiple 
TKIs—so, patients on an 80-mg total 
daily dose—they saw dose interrup-
tions due to adverse drug reactions in 
38% of patients and permanent dis-
continuation from drug events in 7%. 
Most of those interactions and discon-
tinuation were due to hematologic tox-
icities. They did � nd in that study that 
the number of patients who discontin-
ued treatment due to AEs was 3 times 
lower in the asciminib arm compared 

with the control arm [taking] bosutinib 
[Bosulif], at 7% vs 25%, showing better 
tolerability compared [with some of the 
currently available] TKIs. 

In the phase 1 study [of patients with 
T315I-mutated CML], they saw dose 
interruptions in 31% of patients and 
permanent discontinuations due to 
drug events in 10% of patients. At the 
higher dose, [clinicians saw] slightly 
more discontinuations, and most of 
those were due to increases in pancre-
atic enzymes vs the hematologic toxic-
ity that they see more commonly in the 
lower doses. 

Q: Are dosing modifi cations 
common with this agent?

TRAVERS: The package insert does in-
clude those recommendations for 
modi� cations for both � rst and subse-
quent dose reductions. Those speci� c 
recommendations vary, depending on 
the indication and starting dose. The 
package insert does contain dose reduc-
tions for myelosuppression and asymp-
tomatic amylase and lipase elevations. 
In patients in clinical trials on the 80-
mg daily dose, dose reductions of asci-
minib due to AEs [occurred] in 7% of 
patients. Most of those who required 
dose adjustments [had developed] 
thrombocytopenia and neutropenia. 
Patients on the 400-mg daily dose need-
ed dose reductions for AEs [at a rate of 
23%]. Those were for a wider variety 
of reasons; pancreatic enzyme eleva-
tions were the most common at 10%, 
followed by abdominal pain, anemia, 
increased bilirubin, dizziness, fatigue, 
and increased [liver function enzymes]. 

COMMENTARY BY

Elizabeth Travers, PharmD, BCOP
Clinical Pharmacist, Hematology/Blood and Marrow Transplant Pharmacist
Assistant Professor
University of Kentucky College of Pharmacy
Lexington, Kentucky

Interested in 
more content 

like this? 
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We see a wider range of toxicity with 
a higher dose requiring dose modi�ca-
tions. In our experience, we have not 
needed [dose modi�cations], yet. 

Q: What are the major drug 
interactions clinicians 

should be aware of, if any?
TRAVERS: Asciminib itself is a CYP3A4 
[cytochrome P450 3A4] substrate. 
When you’re using it with a strong 
CYP3A4 inhibitor, it will increase your 
asciminib Cmax and AUC [area under the 
curve], increasing the risk of AEs. The 
package insert does recommend that 
patients on the higher 400-mg total dai-
ly dose and a strong CYP3A4 inhibitor 
to be closely monitored for AEs. 

Asciminib is also a CYP3A4 inhibitor, 
so it can increase AEs when given with 
CYP3A4 substrates. Patients on the 80-
mg total daily dose need to be closely 
monitored, but [the manufacturer does] 
recommend avoiding the 400-mg daily 
dose with certain CYP3A4 substrates. 
In addition to impacting CYP3A4, asci-
minib is also a CYP2C9 inhibitor. It’s rec-
ommended to avoid coadministration of 
asciminib with some CYP2C9 substrates, 
and if administration is unavoidable, you 
need to reduce that CYP2C9 substrate 
dosage as recommended in that drugs 
package insert. I also want to mention 
that the AUC and Cmax of asciminib are 
decreased by 62% and 68%, [respective-
ly], when taken with a high-fat meal, so 
it’s important to counsel patients to take 
this medication on an empty stomach.  
You need to avoid food for 2 hours 
before and 1 hour after asciminib 
administration.

Q: Have any barriers to 
administration or receipt 

by the patient emerged since this 
agent’s approval?
TRAVERS: With asciminib being so new 
and being a specialty medication, 
it does need to be �lled through a 
specialty pharmacy. Luckily, it doesn’t 

appear to be restricted in distribution 
to any speci�c pharmacy unless your 
patient’s insurance dictates they have to 
�ll it somewhere speci�cally. Our spe-
cialty pharmacy has been able to obtain 
asciminib for several patients. They ha-
ven’t run into any issues with insurance 
authorization, and most plans seem to 
be covering it as long as we’re prescrib-
ing within that FDA-approved labeling. 
We’ve been able to easily �ll the drug 
for patients on Medicare, Medicaid, 
and those with private insurance. For 
the small number of patients we per-
sonally had on it, the co-pay seems to be 
reasonable, but that can greatly vary by 
insurance plan. For patients needing ad-
ditional �nancial assistance, Novartis, 
asciminib’s manufacturer, has several 
patient assistance programs available. 
They have the Novartis [Oncology] 
Universal Co-pay Program, and they 
have a 30-day voucher that can help 
eligible patients start therapy quickly. 
They [also] have a Patient Assistance 
support center, which has insurance 
specialists and case managers who 
can help your patients �nd �nancial 
resources that are available for their 
medications.

Q: Would you like to add 
anything else?

TRAVERS: Asciminib provides us with 
a great novel mechanism for treating 
CML, and it particularly has a niche 
for patients who are unable to tolerate 

the other TKIs due to AEs or patients 
whose CML progressed due to muta-
tions. However, asciminib is only FDA 
approved for CP-CML. I’ve found that 
many of our patients who have failed 
the other 5 commercially available 
TKIs wind up progressing into accel-
erated phase [AP] or blast phase [BP] 
at some point during their treatment. 
Unfortunately, given that asciminib has 
not been signi�cantly studied outside of 
CP-CML, we don’t have any data for 
safety or ef�cacy in AP or BP. Of the 
150 patients with CML in the phase 1 
study, only 9 had AP disease and none 
were included in the phase 3 ASCEMBL 
trial that led to the FDA approval. Until 
studies are done in the AP and BP pop-
ulation, it can be hard to recommend 
asciminib for these patients. It will be 
even more dif�cult to get someone’s in-
surance to pay for an off-label use of 
such a brand-new medication. 

REFERENCES
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For complete coverage of breaking FDA approvals visit, 
CancerNetwork.com/approval-alert
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FROM THE EDITORS OF: 

A version of this article was written by Keith Loria for Medical Economics®. 
To read the full article, visit: https://bit.ly/3rCEDsz

Coping With Medical 
Board Complaints

Medical board complaints constitute a consid-
erable hurdle for practicing physicians. These 
grievances can damage reputations and pose 

serious risks to career success. 
Experts Kevin P. O’Mahony, founding partner 

from KOMahony Law in Johns Creek, Georgia; and 
Keith Roberts, attorney and cochair of litigation at 
the Brach Eichler LLC in Roseland, New Jersey, dis-
cuss this issue. 

Avoiding Complaints 
Medical board complaints can often be avoided 
by following protocol and understanding patients’  
expectations. When a patient’s expectations are not 
met, empathy and professionalism should be applied.

O’Mahony advises starting with properly train-
ing, supervising, and utilizing support staff and allied  
professionals. Other musts include taking time to 
learn about patients’ individual characteristics; iden-
tifying their unique needs and accommodating them 
where possible; always being courteous and respect-
ful; and being receptive and responsive to questions 
and complaints. 

Some practical advice from Roberts involves 
becoming engaged in billing practices. “Physicians 
should know what they’re billing and why they’re 
billing it, and they should be regularly auditing med-
ical charts on a quarterly basis to make sure they are 
properly documenting codes,” he suggests.

Dealing With Complaints 
If a physician receives a letter or phone call from a 
medical board investigator, it is crucial to not procras-
tinate or ignore the notice. It is almost never advisable 
for a physician to meet with or be questioned by 
a medical board investigator without legal counsel 
present or on the phone. Once an attorney has been 
retained, it is critical that they be promptly provided 
with all pertinent documents, as well as any and all 
facts relevant to the allegations and potentially to be 
used to defend against them 

If the medical board conducts a thorough investi-
gation, all relevant information will almost certainly 
come to light. Withholding important or potentially 
damaging evidence from their attorney because the 
physician hopes it will not come out will impair the 
attorney’s ability to prepare—or assist the physician 
in preparing—an appropriate response or defense. 
Physicians can best handle medical board complaints 
by retaining an experienced attorney, upholding the 
code of ethics, and behaving professionally.

Resolving a Problem 
Every case is different, and each case must be ex-
amined and evaluated based upon its own facts and 
circumstances. But a key to resolving medical board 
complaints successfully—or on terms as favorable as 
possible—starts with taking the complaint seriously 
from the get-go. 
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2022 Genitourinary Cancers Symposium 2-Minute Drill: 
Experts Review Most Impactful Data

GENITOURINARY CANCERS

In February 2022, leaders in the 
treatment of genitourinary ma-
lignancies gathered for the an-

nual American Society of Clinical 
Oncology (ASCO) Genitourinary 
(GU) Cancers Symposium for pre-
sentations and discussions of the 
latest practice-changing research. 

Closely following the sympo-
sium, CancerNetwork® hosted a 
game show–style production called 
2-Minute Drill, where a live, in-
studio moderator posed rapid-� re 
questions about the meeting to key 
thought leaders to gauge their out-
look on high-level topics. 

The experts were Alan Haruo 
Bryce, MD, chair, Division of He-
matology/Oncology, Department 
of Medicine, May Clinic, Phoenix, 
Arizona; Tanya Dorff, MD, sec-
tion chief, Genitourinary Disease 
Program, and associate professor, 
Department of Medical Oncology 
& Therapeutics Research, City of 
Hope, Duarte, California; Benja-
min H. Lowentritt, MD, director 
of Minimally Invasive Surgery and 
Robotics and the Prostate Cancer 
Care Program, Chesapeake Urolo-
gy, Towson, Maryland; and Daniel 
P. Petrylak, MD, professor of medi-
cine (medical oncology) and urology 
and coleader of the Cancer Signaling 
Networks, Yale Cancer Center, New 
Haven, Connecticut.

The experts agreed that this year’s 
meeting brought forward a huge 
number of advancements across all 
the data presented. 

Tanya Dorff, MD

Benjamin H. Lowentritt, MD

Daniel P. Petrylak, MD

Alan Haruo Bryce, MD

What trial do you think will be the most practice 
changing?

Dorff on the ARASENS trial (NCT02799602)2

      ARASENS, to me, is immediately practice changing. I’ve been on the 
fence after the PEACE1 trial (NCT01957436) about whether we need to 
be adding androgen receptor [AR]–targeted agents on top of up-front 
docetaxel. But really, the bigger practice change that needs to happen—
and this was a call to arms, seeing yet another positive study—[is that] 
we’ll get the oncology and urology communities energized and motivated 
to not be doing just castration anymore for [metastatic hormone-sensitive 
prostate cancer]. I get it—occasionally there’s a very elderly, frail, comorbid 
patient [who] can just get castration for their fi rst-line therapy. But the 
majority should be getting doublet therapy, and now there’s a question 
about triplet therapy. When you looked at some of the real-world data 
about how many patients are getting intensifi cation up front, there’s been 
improvement, but we have a long way to go.”

“
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What was the biggest surprise that came out of the 2022 GU Cancers Symposium?

Petrylak on the CYPIDES trial (NCT03436485)1

     The biggest surprise was the activity of ODM-208 in patients with castration-resistant prostate cancer 
[CRPC]. We’ve all been looking for novel antiandrogens and this is a compound that basically aggregates all 
steroid synthesis. It was designed to be effective in those patients with AR mutations. I think the biggest sur-
prise was [that] it does hit the target and, in fact, you do see a signifi cant response rate in those patients who 
have activating mutations—overall about 24%—but you also see responses in those patients who don’t have 
those mutations. The drug was designed to hit the target, but it’s hitting more than the target. So, to me, that’s 
the biggest surprise.”

WINNER

Daniel P. Petrylak, MD
“I think all the participants who came to San Francisco [are the biggest 
winners], because for the � rst time [in a few years] we’ve been able to sit 

down face-to-face, talk about studies, think about the disease, and just enjoy being in 
the presence of our colleagues. I’ll go with that as the biggest winner. Zoom meetings 
are wonderful as a patch, but they’re not as good as face-to-face discussions.”

Score Board

Petrylak 853

Bryce 749

Lowentritt 748

Dorff 699

Alan Haruo Bryce, MD

What trial from the symposium will lead to the next FDA approval?

Lowentritt on the MAGNITUDE trial (NCT03748641)3

       When I think of an approval, I think of a drug that we haven’t had access to for prostate cancer. That one new 
drug will be niraparib [Zejula]. The MAGNITUDE trial will lead to approval for [niraparib]—in the selected patients 
with HRR [homologous recombination repair] mutations and metastatic CRPC—in combination with abiraterone 
[Zytiga]. It was powerful study for those patients. Once again, when you have those patients for whom you’re 
fortunate enough to fi nd an HRR mutation and we want to intensify our treatment, that combination showed a 
really important difference. I look forward to having the opportunity to use that medication in the appropriate 
patients. That’s probably our fi rst approval for a new drug.”

“

“

What trial requires the most follow-up?

Bryce on the PROpel trial (NCT03732820)4

      We’re going to have to dig into a lot of data very deeply. Some of the data just couldn’t be discussed in the 
time allowed at ASCO GU, but it came out in the Q&A afterward and in the conversations that many of us had 
on the sidelines after the fact. There are [remaining] data that we have to see out of PROpel. Overall survival 
is still pending, and that will be very critical. We really want to know what the survival benefi t looks like in the 
HRR-negative population. We feel pretty good that it will be there in the [HRR-]positive population, but what 
about for [HRR] negative? A lot of follow-up data [will] come out of that study.”

“
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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.

IMPORTANT SAFETY INFORMATION (continued)
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IMPORTANT SAFETY INFORMATION (continued)
BAVENCIO® (avelumab) can cause hepatotoxicity and immune-
mediated 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 insuffi  ciency. For Grade 2 or higher adrenal insuffi  ciency, 
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 insuffi  ciency 
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 insuffi  ciency.
BAVENCIO can cause immune-mediated hypophysitis. Hypophysitis 
can present with acute symptoms associated with mass effect such as 
headache, photophobia, or visual fi eld 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 confi rmed 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.

BAVENCIO can result in other immune-mediated adverse reactions. 
Other clinically signifi cant 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 fi rst 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, fl ushing, 
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 benefi t 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 fi rst-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 fi rst-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 fi rst-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%). 
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BAVENCIO® (avelumab) injection, for intravenous use 
BRIEF SUMMARY: Please see package insert for Full Prescribing Information

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. Immune-
mediated 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 

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 immune-
mediated 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-Koyanagi-
Harada 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-versus-
host-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) after 
reduced intensity conditioning, and steroid-requiring febrile syndrome (without an identified infectious 
cause). These complications may occur despite intervening therapy between PD-1/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. 

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)

Adverse Reactions

BAVENCIO plus BSC
(N=344)

BSC
(N=345)

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General Disorders and Administration Site Conditions
Fatiguea 35 1.7 13 1.7
Pyrexia 15 0.3 3.5 0
Musculoskeletal and Connective Tissue Disorders
Musculoskeletal painb 24 1.2 15 2.6
Arthralgia 16 0.6 6 0
Skin and Subcutaneous Tissue Disorders
Rashc 20 1.2 2.3 0
Pruritus 17 0.3 1.7 0
Infections and Infestations
Urinary tract infectiond 20 6 11 3.8
Gastrointestinal Disorders
Diarrhea 17 0.6 4.9 0.3
Constipation 16 0.6 9.0 0
Nausea 16 0.3 6 0.6
Vomiting 13 1.2 3.5 0.6
Respiratory, Thoracic and Mediastinal Disorders
Coughe 14 0.3 4.6 0
Metabolism and Nutrition Disorders
Decreased appetite 14 0.3 7 0.6
Endocrine disorders
Hypothyroidism 12 0.3 0.6 0
Injury, Poisoning and Procedural Complications
Infusion-related reaction 10 0.9 0 0

aFatigue is a composite term that includes fatigue, asthenia and malaise.
bMusculoskeletal pain is a composite term that includes musculoskeletal pain, back pain, myalgia,
and neck pain.

cRash 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.

dUrinary 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.

eCough is a composite term that includes cough and productive cough.
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)

Laboratory Abnormality
BAVENCIO plus BSC* BSC*

Any Grade
%

Grade 3-4
%

Any Grade
%

Grade 3-4
%

Chemistry
Blood triglycerides increased 34 2.1 28 1.2
Alkaline phosphatase
increased

30 2.9 20 2.3

Blood sodium decreased 28 6 20 2.6
Lipase increased 25 8 16 6
Aspartate aminotransferase
(AST) increased

24 1.7 12 0.9

Blood potassium increased 24 3.8 16 0.9
Alanine aminotransferase
(ALT) increased

24 2.6 12 0.6

Blood cholesterol
increased

22 1.2 16 0.3

Serum amylase increased 21 5 12 1.8
CPK increased 19 2.4 12 0
Phosphate decreased 19 3.2 15 1.2
Hematology
Hemoglobin decreased 28 4.4 18 3.2
White blood cell
decreased

20 0.6 10 0

Platelet count decreased 18 0.6 12 0.3
*Each test incidence is based on the number of patients who had both baseline and at least one on-
study laboratory measurement available: BAVENCIO plus BSC group (range: 339 to 344 patients)
and BSC group (range: 329 to 341 patients).

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.

USE IN SPECIFIC POPULATIONS
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.
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 immune-
related 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.
Pediatric Use: Safety and effectiveness of BAVENCIO have not been established in pediatric patients.
Geriatric Use
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.
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.
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BAVENCIO® (avelumab) injection, for intravenous use
BRIEF SUMMARY: Please see package insert for Full Prescribing Information

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. Immune-
mediated 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

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 immune-
mediated 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-Koyanagi-
Harada 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-versus-
host-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) after 
reduced intensity conditioning, and steroid-requiring febrile syndrome (without an identified infectious 
cause). These complications may occur despite intervening therapy between PD-1/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. 

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)

Adverse Reactions

BAVENCIO plus BSC
(N=344)

BSC
(N=345)

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General Disorders and Administration Site Conditions
Fatiguea 35 1.7 13 1.7
Pyrexia 15 0.3 3.5 0
Musculoskeletal and Connective Tissue Disorders
Musculoskeletal painb 24 1.2 15 2.6
Arthralgia 16 0.6 6 0
Skin and Subcutaneous Tissue Disorders
Rashc 20 1.2 2.3 0
Pruritus 17 0.3 1.7 0
Infections and Infestations
Urinary tract infectiond 20 6 11 3.8
Gastrointestinal Disorders
Diarrhea 17 0.6 4.9 0.3
Constipation 16 0.6 9.0 0
Nausea 16 0.3 6 0.6
Vomiting 13 1.2 3.5 0.6
Respiratory, Thoracic and Mediastinal Disorders
Coughe 14 0.3 4.6 0
Metabolism and Nutrition Disorders
Decreased appetite 14 0.3 7 0.6
Endocrine disorders
Hypothyroidism 12 0.3 0.6 0
Injury, Poisoning and Procedural Complications
Infusion-related reaction 10 0.9 0 0

aFatigue is a composite term that includes fatigue, asthenia and malaise.
bMusculoskeletal pain is a composite term that includes musculoskeletal pain, back pain, myalgia, 
and neck pain.

cRash 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.

dUrinary 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.

eCough is a composite term that includes cough and productive cough.
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)

Laboratory Abnormality
BAVENCIO plus BSC* BSC*

Any Grade
%

Grade 3-4
%

Any Grade
%

Grade 3-4
%

Chemistry
Blood triglycerides increased 34 2.1 28 1.2
Alkaline phosphatase 
increased

30 2.9 20 2.3

Blood sodium decreased 28 6 20 2.6
Lipase increased 25 8 16 6
Aspartate aminotransferase 
(AST) increased

24 1.7 12 0.9

Blood potassium increased 24 3.8 16 0.9
Alanine aminotransferase 
(ALT) increased

24 2.6 12 0.6

Blood cholesterol 
increased

22 1.2 16 0.3

Serum amylase increased 21 5 12 1.8
CPK increased 19 2.4 12 0
Phosphate decreased 19 3.2 15 1.2
Hematology
Hemoglobin decreased 28 4.4 18 3.2
White blood cell
decreased

20 0.6 10 0

Platelet count decreased 18 0.6 12 0.3
*Each test incidence is based on the number of patients who had both baseline and at least one on-
study laboratory measurement available: BAVENCIO plus BSC group (range: 339 to 344 patients) 
and BSC group (range: 329 to 341 patients).

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.

USE IN SPECIFIC POPULATIONS
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 
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Signifi cant OS Boost Seen 
With Darolutamide Plus ADT 
in Metastatic CSPC

Patients with metastatic castration-sensitive prostate can-
cer treated with androgen deprivation therapy (ADT) and 
docetaxel experienced better survival with the addition of 
darolutamide (Nubeqa) vs placebo, according to results of 
the ARASENS trial (NCT02799602).

At a median follow-up of 43.7 months for darolutamide 
and 42.4 months for placebo, the active therapy resulted in 
a 32.5% reduction in the risk of death (HR, 0.68; 95% CI, 
0.57-0.80; P < .001). 

Patients with cytologically con� rmed metastatic adeno-
carcinoma of the prostate were eligible to participate in 
ARASENS. They also needed to be candidates for ADT and 
docetaxel, have an ECOG performance status of 0 or 1, and 
have adequate organ function. 

Patients were randomized 1:1 to either 600 mg of daily 
darolutamide (n = 651) or matched placebo (n = 655) plus 
ADT/docetaxel. Patient characteristics were well balanced 
between the 2 groups. 

Median overall survival (OS) in the darolutamide arm 
was not estimable (NE; 95% CI, NE-NE) vs 48.9 months 
(95% CI, 44.4-NE) with placebo. Rates of OS at 48 months 
were 62.7% and 50.4%, respectively. The effect of active 
therapy was consistent across patient subgroups, including 
by alkaline phosphatase level below (HR, 0.64; 95% CI, 
0.46-0.88) or above the upper limit of normal (HR, 0.69; 
95% CI, 0.56-0.85), and by either de novo (HR, 0.71; 95% 
CI, 0.59-0.85) or recurrent (HR, 0.61; 95% CI, 0.35-1.05) 
metastatic disease status. 

Moreover, darolutamide was associated with superior sec-
ondary outcomes despite patients in this arm receiving fewer 
subsequent life-prolonging systemic antineoplastic therapies 
(56.8%) vs the placebo arm (75.6%). Time to � rst subse-
quent antineoplastic therapy was NE (95% CI, NE-NE) in 
the active therapy arm vs 25.3 months (95% CI, 23.1-28.8) 
in the placebo group (HR, 0.39; 95% CI, 0.33-0.46; P <.001). 

A signi� cant delay in time to castration-resistant disease 
was noted in the darolutamide vs placebo groups, at NE 
(95% CI, NE-NE) vs 19.1 months (95% CI, 16.5-21.8), 
respectively (HR, 0.36; 95% CI, 0.30-0.42; P <.001). 

Rates of treatment-emergent adverse events were similar 
between arms.

→ For the full article, visit cancernetwork.com/ARASENS_ASCOGU22

PRESIDE Meets PFS End Point 
With Continuous Enzalutamide After 
Progression of mCRPC

Progression-free survival (PFS) improvement was observed 
with continuous enzalutamide (Xtandi) vs placebo—plus 
docetaxel and prednisone in both groups—for patients 
with metastatic castration-resistant prostate cancer who 
had previously progressed on the androgen receptor (AR) 
inhibitor alone, according to the phase 3b PRESIDE trial 
(NCT02288247). 

The median PFS was 9.53 months (95% CI, 8.25-10.87) 
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for those treated with enzalutamide vs 8.28 months (95% 
CI, 6.28-8.71) in the placebo arm (HR, 0.72; 95% CI, 0.53-
0.96; P = .027). The PFS by subgroup analysis showed results 
consistent with those in the overall population. 

A total of 273 patients were enrolled into the double-blind, 
open-label randomized trial. Patients received enzalutamide 
at 160 mg per day (n = 134) or matched placebo (n = 135), 
docetaxel at 75 mg/m2 every 3 weeks, and prednisone at 10 
mg every day. Treatment continued until disease progression. 

There was also delayed time to prostate-speci�c antigen 
(PSA) progression at 8.44 months (95% CI, 8.18-9.00) in the 
enzalutamide group compared with 6.24 months (95% CI, 
5.42-8.31) in the placebo group (HR, 0.58; 95% CI, 0.41-
0.82; P = .002). There was a greater decrease in PSA from 
baseline to week 13 in the enzalutamide group at –37.12% 
compared with 9.11% in the placebo group. 

The objective response rate via RECIST v1.1 was 31.6% 
(95% CI, 23.9%-40.1%) in the enzalutamide group and 
25.9% (95% CI, 18.8%-34.2%) in the placebo group. Com-
plete responses were observed in 26 patients (19.1%; 95% 
CI, 12.9%-26.7%) in the enzalutamide group vs 17 (12.6%; 
95% CI, 7.5%-19.4%) in the placebo group. Partial respons-
es were also seen in 17 (12.5%; 95% CI, 7.5%-19.3%) and 
18 (13.3%; 95% CI, 8.1%-20.3%) patients, respectively. 

Investigators found adverse effects (AEs) to be consistent 
with the known safety pro�le of this AR inhibitor. Serious 
treatment-emergent AEs were seen in 49.3% of patients 
on enzalutamide vs 38.5% on placebo, and AEs leading to 
discontinuation occurred in 8.8% and 6.7%, respectively. 
Patients dying from any cause in the enzalutamide and place-
bo groups accounted for 9.6% and 5.2% of each respective 
population.

→ For the full article, visit cancernetwork.com/PRESIDE_ASCOGU22

East Asian Patients With Advanced 
RCC Benefit from Lenvatinib Plus 
Pembrolizumab

Data from the phase 3 CLEAR trial (NCT02811861) in-
dicated a bene�t to therapy with lenvatinib (Lenvima) plus 
pembrolizumab (Keytruda) in an East Asian subgroup of 
patients with advanced renal cell carcinoma (RCC), similar 
to the bene�t seen in the overall trial population. 

The East Asian subset consisted of patients from Japan and 
the Republic of Korea. Their characteristics were generally 

consistent with those of the CLEAR trial’s overall patient 
population. Investigators found that, as in the global pop-
ulation, progression-free survival (PFS) was longer in the 
combination arm compared with sunitinib alone: a median 
of 22.1 months compared with 11.1 months (HR, 0.38; 95% 
CI, 13.8 to not estimable), respectively. The hazard ratio was 
comparable with that derived from the global population 
(HR, 0.39; 95% CI, 0.32-0.49; P <.001).

Ef�cacy consistency extended to the comparison of overall 
survival (OS), with an HR of 0.71 (95% CI, 0.30-1.71) in 
the East Asian patient subset and an HR of 0.66 (95%, CI, 
0.49-0.88) in the global population. 

The CLEAR trial had previously reported signi�cant 
improvements with the lenvatinib/pembrolizumab com-
bination in terms of PFS, OS, and objective response rate 
(ORR) in the global population of patients with advanced 
RCC. Patients included in the trial had no prior systemic 
therapy and were randomized 1:1 to receive either 20 mg of 
lenvatinib orally 4 times daily plus 200 mg of pembrolizum-
ab intravenously every 3 weeks, or 50 mg of sunitinib for  
4 weeks on and 2 weeks off. 

Of the 1609 patients randomized on the study, 75 patients 
in the combination arm were from East Asia compared with 
65 in the sunitinib arm. 

At 65.3%, ORR was improved in the lenvatinib and pem-
brolizumab arm in the East Asian subset compared with 
49.2% in the sunitinib arm (odds ratio, 2.14, 95% CI, 1.07-
4.28). Furthermore, duration of response was longer in this 
subset at 20.3 months compared with 12.9 months. Broken 
down further, the combination therapy remained stronger 
in this patient subset with a 17.3% complete response rate 
and a 48.0% partial response rate vs 7.7% and 41.5% with 
sunitinib, respectively. 

→ For the full article, visit cancernetwork.com/CLEAR_ASCOGU22

GENITOURINARY CANCERS

Choueiri Discusses 
Results of CLEAR Substudy 
of Lenvatinib Plus 
Pembrolizumab in RCC

Toni K. Choueiri, MD, discussed the CLEAR study and how 
East Asian patients with renal cell carcinoma derived similar 
benefit with lenvatinib plus pembrolizumab as the overall 
trial population.  

Go to cancernetwork.com/Choueiri_4.22 
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CME HEAD AND NECK CANCER

Head and neck cancers are the 
eighth most common cancer 
in terms of both global inci-
dence and mortality.1 The 

5-year survival rate for advanced-stage 
disease is less than 50%, underpinning 
the critical need for more effective treat-
ment options.2 Smoking and excessive 
alcohol consumption are historically 
the main risk factors for head and neck 
squamous cell carcinoma (HNSCC). 
More recently, human papillomavirus 
(HPV) infection has emerged as the 
epidemic cause of oropharyngeal cancers.3

The immune system plays a critical 
role in the prevention and pathogenesis 
of HNSCC. Immunotherapy represents 
a novel approach to the treatment of  
several solid organ tumors. For patients 
with HNSCC, immune checkpoint  
inhibitors have shown promise in the 
treatment of advanced disease.4 The 
PD-1 inhibitors pembrolizumab and 
nivolumab are FDA approved for use 
in recurrent/metastatic HNSCC.5,6

Treatment with these agents can lead 
to deep and durable responses in 
select patients.

However, the overall response rate 
(ORR) to PD-1 inhibitors in HNSCC is 
only 10% to 20%.2 It is therefore criti-
cal to identify predictive biomarkers to  
better select patients who are likely to 
bene�t from treatment with these agents. 
In addition, it is necessary to identify 
new immune targets and treatment com-
bination strategies in order to augment 
the antitumor immune response and 
improve patient outcomes.7

Ravindra Uppaluri, MD, PhD, reviews 
the current role of biomarkers and immu-
notherapies in the treatment of HNSCC 
and discusses emerging data on potential 
new biomarkers and immune targets.

Q: What biomarkers are  
currently used to help select 

patients for potential treatment 
with immunotherapy in the  
recurrent and metastatic setting?

UPPALURI: This is a really an important 
topic because tailoring therapies in a 
patient-speci�c manner can improve 
clinical outcomes and impact safety. Cur-
rently, for immunotherapy approaches, 
the only biomarker used in the �rst-line 
immunotherapy treatment of recur-
rent metastatic head and neck cancer is  
PD-L1 staining on tumor biopsies.8

Q: What does clinical evidence 
point toward as the best 

method of testing for PD-L1 
expression?

UPPALURI: The key clinical evidence sup-
porting PD-L1 staining comes from 
the KEYNOTE-048 phase 3 clinical 
trial, where PD-L1 staining could be 
used as a biomarker to help stratify 
patients for immunotherapy treatment. 
This trial used a score called the PD-L1 
combined positive score (CPS).

Once a tumor biopsy is taken and 
PD-L1 immunohistochemistry staining 
is completed on it, the CPS is determined 
by counting the number of tumor cells, 
lymphocytes, and macrophages in the 
microenvironment that are positive for 
PD-L1. The sum of those numbers is 
then divided by the total number of PD-
L1–positive cells plus the number of PD-
L1–negative tumor cells, and that ends 
up giving you a CPS.9

Q: What are some of the major 
limitations of PD-L1 as  

a biomarker?

UPPALURI: The main limitation of PD-L1 
as a biomarker is related to its inability 
to truly predict responders and nonre-
sponders to immunotherapy. While strat-
i�cation using CPS does show correlation 
with treatment response, patients with 
low or undetectable PD-L1 expression 
may still respond to immunotherapy, 
and a higher CPS does not guarantee 
response. One example of this limitation 
was seen in long-term follow-up of the 
CheckMate 141 clinical trial, in which 
patients who did not express PD-L1 were 

still having responses with nivolumab.10

Therefore, this biomarker, although it’s the 
only one we have, is an imperfect surrogate 
for predicting immunotherapy response.

Q: What is the role of HPV status 
as a biomarker in head and 

neck cancer?

UPPALURI: HPV positivity is the best 
biomarker for clinical outcomes in the 
oropharyngeal subsite of head and neck 
cancers. It clearly associates with better 
clinical outcomes with multiple regimens, 
whether surgery or radiation-based, 
in the de�nitive up-front setting for 
patients with oropharyngeal head and 
neck cancer.3 Its role in other tumor sub-
sites is being explored, and there are some  
intriguing early data, but at this point its 
predictive ability is limited to oropharyn-
geal head and neck cancer. 

Q: Can HPV status help 
guide patient selection for 

immunotherapy treatment?

UPPALURI: HPV status is not used to strat-
ify patients for immunotherapy. Several 
retrospective studies from phase 2 and 
3 trials have reported on HPV-positive 
and HPV-negative patients in explor-
atory analyses, and there have been 
some mixed �ndings. A pooled analysis 
published in 2019 combining these dif-
ferent studies together concluded that 
patients with HPV did bene�t more 
from PD-L1 inhibitors than those with-
out HPV.11 However, given the fact that 
patients without HPV do respond, HPV 
status is not used for strati�cation in  
immunotherapy treatment. 

Q: How could new biomarkers 
better guide treatment 

decisions?

UPPALURI: A key �nding in multiple immu-
notherapy clinical trials is that, in gener-
al, about 20% of patients with recurrent/
metastatic head and neck cancer re-
sponded to immunotherapies.2 Although 
the ORRs are not very high, responder  
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patients can have dramatic improvements 
with few side effects. The other consider-
ations are that immunotherapies do have 
immune-related side effects and are also 
expensive therapeutics. Therefore, iden-
tifying biomarkers is a critical need for 
these patients to select the “best” upfront 
treatment. My perspective is that, as new 
biomarkers emerge, they may come from 
a better understanding of how response 
and resistance mechanisms work in these 
patients. Ultimately, new biomarkers 
could really help tailor and personalize 
these therapies to speci�c patients. 

Q: What tumor-related factors 
show promise as predictors 

for a response to immunotherapy?

UPPALURI: Several biomarkers of immu-
notherapy have been investigated. These 
include tumor mutational burden (TMB), 
neoantigen burden, interferon-γ (IFN-γ) 
gene expression signatures, and compos-
ite signatures. The latter refer to when pre-
dictive biomarkers are assessed together 
compared to each biomarker alone to see 
if the combination can better predict clin-
ical response to immunotherapy.7

TMB refers to the overall number 
of mutations in the tumor and is often 
expressed as mutations/megabase of 
DNA. It relates directly to the potential 
source of antigens for the immune system 
to react against. Therefore, a high TMB 
would predict a better immunotherapy  
response. In fact, pembrolizumab has 
been approved for patients with high 
TMB (>10 mutations/megabase) or mi-
crosatellite instability-high or mismatch 
repair de�cient solid tumors. These ap-
provals were independent of tumor his-
tology. In head and neck cancers, we don’t 
really have tumors with high TMB like in 
certain subsets of colon or skin cancers, 
so TMB is not of�cially approved as a 
biomarker for HNSCC. In retrospective 
analyses, TMB has been shown to be  
associated with HNSCC immunotherapy 
responses. TMB also directly corelates 
with neoantigen burden, which is a 

speci�c conversion of individual muta-
tions to a predicted immune response tar-
get. The �nal biomarker that has shown 
promise is an IFN-γ gene expression 
signature. These RNA-based signatures 
re�ect an already primed immune sys-
tem that is detectable in the microenvi-
ronment. 

A recent study was a good example 
of looking at these different biomarkers; 
samples from the KEYNOTE-12 trial 
were analyzed for predictive biomarkers 
in a retrospective fashion.12 The key �nd-
ing from this study was that TMB and an 
18-gene IFN-γ expression pro�le (GEP) 
were independently associated with bet-
ter treatment responses. So, patients who 
had a relatively high TMB or separately 
with IFN-γ gene expression signatures 
were associated with better responses.

In this study, the PD-L1 CPS only 
showed a trend with association. There-
fore, the TMB and the GEP scores can 
potentially be developed as complemen-
tary or composite biomarkers for immu-
notherapy response. Again, these are still 
exploratory, and currently, no trials are 
using these biomarkers as primary end 
points, but I’m sure these are coming. 

Q: How is the tumor 
microenvironment being 

investigated as a potential source 
for the identification of  
new biomarkers?

UPPALURI: Several potential biomark-
ers in the microenvironment may help 
stratify responders. At the top of this list 
is in�ltration of CD8 T cells in baseline 
biopsies of tumors, which may indicate 
a tumor that’s already primed for a 
response. The tumor microenvironment 
is also being explored using a technology 
called multiplex immuno�uorescence. 
This allows examination of multiple bio-
markers in a single tumor biopsy to not 
only show correlations with response, but 
also to see the spatial relationships of the  
tumor microenvironment and the tumor  
cells themselves. 

Q: What pivotal trials led to the 
approvals of nivolumab and 

pembrolizumab for the treatment of 
recurrent and metastatic head and 
neck cancer?

UPPALURI: There have been several posi-
tive trials in head and neck cancers with  
immunotherapies. CheckMate 141, 
a phase 3 trial, tested nivolumab vs 
investigator’s choice chemotherapy in 
the second-line recurrent metastatic set-
ting. This was the �rst immunotherapy 
study to show that the PD1-targeting 
nivolumab increased the median overall 
survival (OS) to 10.5 months from 5.1 
months and the ORR to 13.3% from 
5.8% compared with chemotherapy.10

This led to the approval of nivolumab 
in the second-line setting.

A similar population of patients was 
examined using pembrolizumab in  
KEYNOTE-12, a phase 2 study, and 
KEYNOTE-40,  a phase 3 study.13,14

These studies ultimately led to the FDA  
approval of pembrolizumab in the sec-
ond-line setting.

The study that changed the landscape 
in �rst-line recurrent and metastatic 
head and neck cancer was the KEY-
NOTE-048 study. It established that 
the standard of care (SOC) for these 
patients is pembrolizumab monothera-
py for PD-L1–positive tumors or pem-
brolizumab plus �uorouracil (5FU) and 
platinum in PD-L1–negative tumors.15

This was a phase 3 trial looking at �rst-
line recurrent and metastatic head and 
neck cancer and showed that patients 
had improved survival when treated 
with pembrolizumab plus chemothera-
py vs cetuximab / chemotherapy (13 vs 
10.7 months). Patients in the CPS ≥20 
and CPS ≥1 populations had improved 
overall survival with pembrolizumab as 
a single agent compared with cetuximab 
plus chemotherapy. 9 These �ndings to-
gether have helped set the standard for 
�rst-line recurrent metastatic head and 
neck cancer.
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Q: Can you expand on some of 
the key clinical trials that did 

not meet their primary end points?

UPPALURI: Unfortunately, along with the 
positive data there have been several neg-
ative clinical trials. These can be looked 
at in a couple different categories. First,  
going back to the idea of combining PD-1 
or PD-L1 with chemoradiation or radi-
ation alone, there have been 3 negative 
trials. The JAVELIN Head and Neck 
100 trial looked at the addition of the 
anti–PD-L1 agent avelumab to chemo-
radiotherapy in the upfront, de�nitive 
management of patients with head and 
neck cancer, and this trial did not meet 
the primary objective of prolonging 
progression-free survival (PFS).16 The 
GORTEC REACH trial tested the com-
bination of avelumab and cetuximab, an 
EGFR-blocking antibody, with radiation 
in patients with previously untreated,  
locally advanced head and neck cancer. 
This trial was designed with arms in-
cluding patients who are �t to receive 
cisplatin or un�t. In the cisplatin-�t 
population, avelumab plus cetuximab 
and radiation were tested against SOC 
radiation plus cisplatin. In the un�t pop-
ulation, radiation plus cetuximab was 
tested against radiation and avelumab 
plus cetuximab, and the PFS was not 
met. In the �t population that received 
cisplatin plus avelumab and cetuximab, 
the futility boundary was crossed, and 
thus this was also a negative trial.17 The 
GORTEC PembroRad trial was also 
a negative study. Here, investigators 
tested radiation combined with pembroli-
zumab vs radiation plus cetuximab in  
patient with locally advanced, previous-
ly untreated HNSCC who were un�t to  
receive cisplatin. They found no signi�-
cant differences in outcomes between the 
two groups.18

Two trials looked at combining a 
different checkpoint with PD-1 and 
PD-L1 in blockade. First, the EAGLE 
trial looked at the combination of 
durvalumab, an anti–PD-L1 agent, with  

tremelimumab, an anti–CTLA-4 agent. 
And this trial, again, did not show  
improvements in survival over SOC. Re-
cently, the CheckMate 651 study was also  
described to be a negative trial. This trial 
found that the addition of nivolumab 
and ipilimumab in �rst-line recurrent 
metastatic head and neck cancer did 
not improve outcomes compared with 
the SOC arm. The important point to 
highlight here was that the SOC arm did 
particularly well; 46% of the patients in 
the SOC arm initially receiving chemo-
therapy crossed over to receive immuno-
therapy.19 This likely explains why the 
patients in the SOC arm did much better 
than expected. So overall, while the end 
points of this trial were not met, some 
important pearls have come out of this 
study, including that the response rates 
for patients with CPS grades ≥20 were 
really remarkable. 

Finally, INDUCE-3 was another nega-
tive study. It looked at the addition of the 
ICOS [inducible T-cell co-stimulatory] 
agonistic antibody called feladilimab to 
pembrolizumab in patients with PD-L1–
positive, �rst-line recurrent/metastatic 
head and neck cancer.20 This study was 
closed after interim analysis.21

Q: What is the main hurdle 
preventing the use of 

immunotherapy in the neoadjuvant 
setting for patients with HNSCC?

UPPALURI: Multiple trials show that 
pathologic responses can happen if PD-1/
PD-L1 blocking agents or anti–CTLA-4 
agents are delivered before SOC surgery. 
But the actual clinical impact of these 
therapies in this paradigm have not been 
established, and that remains the main 
hurdle. We have seen some very intriguing 
responses in several trials, but pathologic 
complete or major pathologic responses 
are rarely seen in HNSCCs compared 
to other tumor types. Thus, what these 
pathologic responses mean for clinical 
outcomes is not really de�ned.

One step toward doing that is 

to select specific patient popula-
tions that may benefit from these  
approaches. Several groups have focused 
on the HPV-negative, high-risk patients 
who, with surgery, chemotherapy, and  
radiation, still suffer from recurrences.  
Another potential group are the  
patients with recurrent, resectable dis-
ease who have failed upfront treatment 
and who, after surgery, have no adjuvant  
therapy option.22

The most intriguing �ndings have 
come from cutaneous squamous cell 
cancers where very high rates of patho-
logic responses have been seen with 
neoadjuvant PD-1 blockade, likely due 
to the high mutation burden of these 
tumors. So, I believe this group of  
patients may truly bene�t from neoadju-
vant approaches.

Another potential area for consid-
eration is a deintensi�cation approach 
using immunotherapy. Overall, the main 
hurdles for looking at (neo)adjuvant 
immunotherapy is de�ning the clinical 
setting, which includes de�ning which 
patients to treat, and also identifying the 
clinical bene�t of these approaches.

KEYNOTE-689 is the only interna-
tional phase 3 trial that is testing this 
approach in a randomized fashion com-
pared with SOC surgery-based treat-
ments.23,24 And we look forward to seeing 
the results in the next few years. 

Q: Can you outline the current 
state of research into the use 

of immunotherapies in the early-
line treatment of HNSCC?

UPPALURI: In the de�nitive management of 
head and neck cancer, we’ve talked about 
neoadjuvant therapies and the JAVELIN, 
REACH, and PembroRad trials, where 
adding anti–PD-1 agents to upfront 
radiation or chemoradiation did not 
show improvement in outcomes. There 
are now several other pending trials that 
will potentially impact how we think 
about the definitive management of 
patients with head and neck cancer. 
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KEYNOTE-412, which has a similar 
design to the JAVELIN study, is testing 
chemoradiation plus pembrolizumab 
in high-risk, locally advanced cancers.25

A second trial, IMvoke010, is testing 
the addition of adjuvant atezolizumab, 
a PD-L1 agent, vs placebo after cura-
tive-intent therapy in high-risk, locally 
advanced head and neck cancers.26 Sep-
arate from these two phase 3 studies, the 
HN005 trial is looking at patients with 
low-risk HPV-positive head and neck 
cancer.27 This is a randomized phase 
2/3 trial with deintensi�ed radiation 
therapy for patients with early-stage, 
p16-positive, non–smoking-associated 
oropharyngeal cancer. Here, patients 
received 60 Gy radiation, which is less 
than the usual 70 Gy or higher radiation 
doses, with either standard chemother-
apy or nivolumab, or standard-dose  
radiation and chemotherapy. This trial is  
currently ongoing.

Q: What promising new immune 
targets and combination 

strategies are currently under 
investigation in late-phase  
clinical trials?

UPPALURI: This is really an exciting area. I 
think there are multiple different agents. 
These include a combination of differ-
ent immune checkpoints other than the 
ones we’ve already talked about, and 
also interleukin-2 [IL-2] targeting agents. 
The �rst interesting trial involves bem-
pegaldesleukin [BEMPEG], which is an 
IL-2 agent. IL-2 is a T-cell–stimulating 
cytokine which arguably was the �rst 
immunotherapy in head and neck can-
cer, and it has now seen a resurgence with 
new formulations of this therapeutic. 
The PROPEL-36 trial is examining the 
combination of BEMPEG with pembroli-
zumab vs pembrolizumab alone in patients 
with metastatic or recurrent head and neck 
cancer.28 There is very recent dampening 
in the enthusiasm for BEMPEG, as a  
recent trial with this agent in melanoma 
reported that its end points were unlikely 

to be reached.
Tiragolumab is an agent targeting a dif-

ferent checkpoint, TIGIT. SKYSCRAP-
ER-09 is a phase 2 randomized trial 
testing atezolizumab with tiragolmab vs 
atezolizumab alone as a �rst-line treat-
ment in recurrent/metastatic PD-L1– 
positive head and neck cancer.29

A third intriguing checkpoint is the 
NKG2A-targeting agent monalizum-
ab. This agent works on different sub-
sets of immune cells, and there’s early 
promising data looking at the combi-
nation of monalizumab and cetuximab 
in patients with head and neck cancer. 
INTERLINK-1, an ongoing phase 3 
international trial, is evaluating monal-
izumab with cetuximab in patients with 
recurrent/metastatic HNSCC who were 
previously treated with platinum-based 
chemotherapy and PD-L1 inhibitors.30

These 3 later-phase trials illustrate dif-
ferent checkpoints and cytokines that are 
being targeted in combination with PD-L1 
blockade. Several other really intriguing 
targets will be evaluated in HNSCC in 
the coming years, one of which is LAG3. 
LAG3 is another immune checkpoint, and 
there are a couple of different agents have 
been developed to target this. 

An important study recently published 
in the New England Journal of Medicine
uses relatlimab, which targets LAG3, in 
combination with an anti–PD-1 agent.31

This was a melanoma study–not in head 
and neck–but it showed that the combi-
nation of targeting these 2 checkpoints 
improved clinical outcomes vs the single 
PD-1 checkpoint alone. These �ndings 
have led to approval of this combination 
in melanoma. We expect this target to be 
looked at soon in head and neck cancer.

Q: How are immunotherapies 
being combined with  

other treatment modalities to 
overcome resistance to the 
immunotherapy suppression?

UPPALURI: As I mentioned, BEMPEG is 
an IL-2 targeting agent, and other IL-2 

targeting agents are also in development. 
An additional approach to prime the im-
mune system better is with cancer-target-
ing vaccines. One example of this is the 
ISA-101 formulation, which is a series 
of synthetic long peptides to target HPV 
speci�cally. There have been early encour-
aging data already published on combin-
ing ISA101 with anti-PD1 targeting. This 
is now being tested further in a clinical  
trial combining the anti–PD-1 agent  
cemiplimab with the ISA-101 vaccine.32

Another important area to discuss is 
targeting the tumor microenvironment. 
This includes targeting multiple cells 
in the microenvironment, including 
myeloid cells, and also angiogenesis. An 
important agent in this area is lenvatinib, 
a multikinase inhibitor, which is being 
tested with pembrolizumab in the phase 
3 LEAP-10 clinical trial.33

Q: Would you like to add any 
final thoughts?

UPPALURI: This has been a really exciting 
time in several settings of head and neck 
cancer with respect to immunotherapy. 
We all expect that in the next 1 to 2 years, 
several trials will read out and hopefully 
advance options for patients. We’ve al-
ready seen dramatic change in how we 
treat patients in the last 2 to 3 years, but 
I think that 5 to 10 years from now we’ll 
be in a completely different paradigm. 
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