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by  DARCY LEWIS

Kevin Kalinsky, MD, MS, has led pivotal research that has changed the treatment paradigm for 
postmenopausal women with breast cancer. In our cover feature, Kalinsky highlights the treatments and 
trials changing the future of care for all patients with this disease.  
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Stacking Up Building Blocks  
of Success in Breast Cancer

BY ANY YARDSTICK, 2022 was a milestone year for research into the treatment of patients 
with breast cancer. The big news came in June, when investigators reported that fam-trastu-
zumab deruxtecan-nxki (Enhertu), a HER2-targeting antibody-drug conjugate, is effective 
in patients with HER2-low unresectable and/or metastatic breast cancer.1

The DESTINY-Breast04 trial (NCT03734029) findings garnered a standing ovation when 
initially presented at the 2022 American Society of Clinical Oncology Annual Meeting. 
Treatment with the novel therapy improved progression-free survival and overall survival 
compared with physician’s choice of chemotherapy for previously treated patients whose 
tumors express low levels of HER2, defined as immunohistochemistry (IHC) 1+ or IHC 2+ 
with a negative in situ hybridization score.1,2

The exciting impact of this development is the broad expansion of patient populations that 
could be candidates not only for trastuzumab deruxtecan but also for other novel HER2-
targeting agents that may be developed in the future. An estimated 50% to 60% of patients 
with breast cancer have tumors that could be characterized as HER2 low. Traditionally, 
these tumors have been classified as HER2 negative, making patients with this status ineli-
gible to receive the highly effective agents reserved for those with HER2-positive disease.2

Although this work rightly received much praise, there are many steppingstones that 
go into building new paradigms in cancer care. In this issue of OncologyLive®, we feature 
reports from an array of breast cancer research that helps advance the understanding of 
this tumor type and lays the groundwork for a future of bright moments.

Our conference highlights section provides news of the most important research 
presented at the 2022 San Antonio Breast Cancer Symposium in December. These articles 
include additional findings for trastuzumab deruxtecan therapy in HER2-positive popula-
tions, extended data showing the benefits of CDK4/6 inhibition with adjuvant abemaciclib 
(Verzenio) therapy, and positive results with the novel oral selective estrogen receptor 
degrader elacestrant.

In keeping with our breast cancer focus, this issue also features an expanded interview 
with Kevin Kalinsky, MD, MS. Kalinsky is one of the most astute and prolific precision 
medicine investigators in the breast cancer field today. 

Notably, Kalinsky was the lead author on the RxPONDER trial (NCT01272037) findings, 
which demonstrated that postmenopausal women with hormone receptor–positive, HER2-
negative breast cancer with 1 to 3 positive axillary lymph nodes and a recurrence score of 
25 or lower on the Oncotype DX gene assay could safely forgo chemotherapy.3 

That is the type of research that is advancing the care of patients with breast cancer. Our 
editorial team at OncLive® is dedicated to bringing practicing oncologists the latest develop-
ments in clinical trials and treatment protocols that may help enhance outcomes—whether 
or not the work is recognized with applause.

As always, thank you for reading.
Mike Hennessy Jr
President and CEO

MJH Life Sciences®
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“…the absence of comparative data about the 2 different 
approaches is problematic. Add this to the growing list 
of unresolved relevant issues associated with our rapidly 
expanding armamentarium of beneficial antineoplastic 

strategies that complicate clinical decision-making.”
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Exploring the Nuances of Regulatory 
Approval Vs Optimal Use of a New 
Antineoplastic Agent
by MAURIE MARKMAN, MD
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Centers of America, 
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THE RECENT REGULATORY APPROVAL of 
mirvetuximab soravtansine-gynx (Elahere)—a novel 
folate receptor α–directed antibody and microtubule 
inhibitor conjugate—for the treatment of plati-

num-resistant ovarian cancer is a welcome event.1 Oncologists 
and, most importantly, patients in this clinical situation 
now have another option to consider during the disease 
management journey. 

It is also important to mention that the drug’s accelerated 
approval follows a highly laudatory practice adopted by the FDA 
in recent years to allow for routine clinical use of promising 
antineoplastic agents in the absence of data from randomized 
trials, with additional data pending.

As with other antineoplastic strategies employed in cancer 
care, the benefits and toxicities experienced by individual 
patients will not be known until after the drug is deliv-
ered and its positive and negative effects are observed and 
measured. In this regard, it is critical to note that participants 
in clinical trials are likely to have physiologic characteris-
tics and medical histories, including the presence or absence 
of comorbidities, that may only modestly, or even minimally, 
reflect those of the real-world populations who will be receiv-
ing this novel agent.

Furthermore, its somewhat unique adverse effect profile, 
which includes ocular toxicity, will require oncologists to 
understand that they may need to refer patients to an ophthal-
mologist. None of which should diminish the hope that this 
drug may provide clinically meaningful and prolonged 
responses with acceptable toxicities. 

However, the present focus is neither the approval nor the 
unknown efficacy and toxicity of mirvetuximab soravtansine, 
but rather the discussion that follows focuses on the question 

of the optimal sequencing of potential drug strategies in the 
clinical setting where current regulatory approval for this 
new drug has been provided.

CHALLENGING THERAPEUTIC DECISION-MAKING
In the not-so-distant-past, evidence-based recommendations 
for sequencing antineoplastic drugs in the management of 
epithelial ovarian cancer were fairly straightforward. The 
standard of care for individuals with advanced disease, was—
and remains—primary platinum chemotherapy (carboplatin 
or cisplatin) plus a taxane (most commonly paclitaxel), deliv-
ered either after cytoreductive surgery or upon diagnosis, 
followed by surgery. 

If disease progression or stable disease is observed as the 
best response or the patients initially experience a response 
but have disease recurrence relatively quickly (within 6 
months from the completion of approximately 6 cycles of 
chemotherapy) the tumor is classified as being platinum-resis-
tant. If a response is observed and recurrence is noted more 
than 6 months following the end of primary chemotherapy the 
cancer is platinum-sensitive.

One can argue with the terminology; for instance, is the 
cancer completely resistant to platinum if an excellent 
response is initially observed but evidence for recurrence is 
discovered 5 months after chemotherapy discontinuation? 
Nevertheless, this simple classification scheme has value 
both for patient management and the design of ovarian cancer 
clinical trials of new antineoplastic agents in the platinum-re-
sistant and platinum-sensitive groupings.

Unfortunately, accelerated regulatory approvals in the 
past 10 to 15 years, both of novel drugs and their use as 
part of newer strategies (eg, maintenance therapy) present 
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a challenge to the relatively simple drug development and clinical use 
paradigms mentioned. Consider, for example, a patient who receives the 
FDA-approved regimen of 6 cycles of carboplatin and paclitaxel with beva-
cizumab (Avastin) and exhibits an excellent response but experiences 
recurrence during the bevacizumab maintenance phase, approximately  
7 or 8 months after the cytotoxic agents have been discontinued. What 
is the evidence that this patient should then be considered to have plati-
num-sensitive disease or, indeed, platinum-resistant disease?

Substituting an FDA-approved PARP inhibitor maintenance strategy, 
the same question can be asked of a patient with a BRCA germline muta-
tion who experiences disease recurrence approximately 7 or 8 months after 
completion of the carboplatin/paclitaxel regimen when she is receiving an 
FDA-approved PARP inhibitor as maintenance therapy. Should this cancer 
be considered platinum-sensitive or platinum-resistant?

Returning to the optimal use of mirvetuximab soravtansine, there are a 
number of questions to be asked when considering its use in the context of 
previously published data about bevacizumab in platinum-resistant disease.

First, what is the clinical activity (objective response rate) of the combi-
nation of bevacizumab with the individual drugs employed in the AURELIA 
trial (NCT00976911) in patients with the required biomarker that led to 
FDA approval of the conjugate?2 Knowing whether the chemotherapy/beva-
cizumab regimen is effective in this setting may assist oncologists in their 
decision-making process.

In addition, if a clinician were to assume that patient with ovarian cancer 
who has received bevacizumab during primary chemotherapy would not 
benefit from receiving this agent again in combination with a cytotoxic 
agent, the assumption would be incorrect. In fact, previously reported data 
from an ovarian cancer randomized trial revealed that prior delivery of 
bevacizumab does not prevent its favorable effect if administered with a 
cytotoxic agent in a subsequent line of therapy.3

Therefore, given the documented improvement in progression-free 
survival2 and the possibly meaningful and favorable effect on overall 
survival (specifically with weekly paclitaxel plus bevacizumab) shown in 
the landmark AURELIA study,4 and in the absence of contraindications to 
additional administration of the antiangiogenic agent, would it be appro-
priate to administer this bevacizumab plus paclitaxel to women with 
platinum-resistant disease prior to mirvetuximab soravtansine?

Although individual ovarian cancer experts and practicing clinicians 
may have their own opinions about the optimal approach, including care-
fully considering the severity of prior bevacizumab-associated toxicities 
experienced by the patient, the absence of evidence-based comparative data 
about the 2 different approaches is problematic. Add this to the growing list 
of unresolved relevant issues associated with our rapidly expanding arma-
mentarium of beneficial antineoplastic strategies that complicate clinical 
decision-making. ■

R E F E R E N C E S

1. Moore KN, Martin LP, O’Malley DM, et al. A review of mirvetuximab soravtansine in the treatment of 

platinum-resistant ovarian cancer. Future Oncol. 2018;14(2):123-136. doi:10.2217/fon-2017-0379

2. Pujade-Lauraine E, Hilpert F, Weber B, et al. Bevacizumab combined with chemotherapy for platinum- 

resistant recurrent ovarian cancer: the AURELIA open-label randomized phase III trial.  J Clin Oncol. 

2014;32(13):1302-1308. 2014;32(13):1302-1308. doi:10.1200/JCO.2013.51.4489

3. Pignata S, Lorusso D, Joly F, et al; MITO16b/MANGO–OV2/ENGOT–ov17 Investigators.  

Carboplatin-based doublet plus bevacizumab beyond progression versus carboplatin-based doublet 

alone in patients with platinum-sensitive ovarian cancer: a randomized, phase 3 trial. Lancet Oncol. 

2021;22(2):267-276. doi:10.1016/S1470-2045(20)30637-9

4. Poveda AM, Selle F, Hilpert F, et al. Bevacizumab combined with weekly paclitaxel, pegylated liposomal 

doxorubicin, or topotecan in platinum-resistant recurrent ovarian cancer: analysis by chemotherapy 

cohort of the randomized phase III AURELIA trial. J Clin Oncol. 2015;33(32):3836-3838. doi:10.1200/

JCO.2015.63.1408
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Medical World News™ is a first-of-its-kind online program for 
health care professionals, by health care professionals. The site 
provides video editorial content on a variety of cutting-edge topics 
delivered through a livestream and on demand for all health care 
stakeholders, offering the latest news and information in an easily 
digestible, one-stop-shop format.

UP NEXT

MEDICAL WORLD NEWS BEHIND THE SCIENCE ™ 
New Options in Breast Cancer Reduce Extensive Surgeries 
Armando E. Giuliano, MD, highlights how advances in breast cancer treatment have 
resulted in de-escalation options for patients, and minimizing the extent of surgery. 
Personalizing treatments with decision-making coming from multidisciplinary panels is 
of paramount importance, according to Giuliano, the regional medical director of the 
Cedars-Sinai Cancer Breast Oncology Program. During this episode, he shares a case 
study and discusses how he would decide between mastectomy or lumpectomy and 
how to balance appropriate treatment options with patient wants. 

 TO WATCH,  VISIT   bit. ly/3OQPwRu.

MEDICAL WORLD NEWS DEEP DIVE ™

Shared Decision Making Plays Important Role  
in PSA Testing Rates 
In a review of data from the National Health Interview Survey database investigators 
noted trends affecting prostate-specific antigen (PSA) testing rates. The research was 
conducted to investigate rates of shared decision-making for prostate cancer screening 
and study author Hanan Goldberg, MD, MSc, notes that discussing the advantag-
es and disadvantages, age, race, and marital status can affect whether patients are 
tested. More data are needed to confirm these trends and next steps include raising 
awareness about the correlation between testing and shared decision-making as well 
as investigating further databases.

 TO WATCH,  VISIT   bit. ly/3iwCmwT.

AFTER HOURS ®

Urologist Finds a Passion for Flying 
Urologist J. Brantley Thrasher, MD, has been flying for the past 12 years and dis-
cusses his experience in the air and the different types of aircrafts he’s flown in this 
episode of After Hours®. Thrasher loves the exhilaration, freedom, and sense of accom-
plishment that comes with being a pilot. He explains that working as a surgeon requires 
similar skills as flying, especially in attention to detail and procedures that must be 
followed. He cites the popular saying that once you start flying, you never look at the 
sky the same way again.  

 TO WATCH,  VISIT   bit. ly/3Upppm2.
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Meet, locate, and contact 
the MSL you need. 

Meet My MSL™ has been created to provide oncologists the 
opportunity to initiate direct contact with a Medical Science Liaison 

(MSL) in their area of expertise. 

Interested in learning more?
Scan the code.

•   Removes the guesswork on who you need 
to connect with for information

•   User-friendly search tool and quick links 
facilitate an introduction with local MSLs

•   MSLs who meet the initial search criteria 
are displayed in a customized view

•   You can continue to refine the search 
results until you find the MSL you would like 
to contact

•   Each MSL has a profile page for you to 
access before you contact them

Key Benefits and Features
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FDA Digest

Adagrasib Gets Go-Ahead for Locally Advanced, Metastatic KRAS G12C+ NSCLC

The FDA has granted accelerated approval to adagrasib  (Krazati) for the 
treatment of adult patients with KRAS G12C–mutated, locally advanced or 
metastatic non–small cell lung cancer (NSCLC) who have received at least 
1 prior line of systemic therapy.

The regulatory decision was supported by data from the phase 1/2 
KRYSTAL-1 trial (NCT03785249) in which patients with locally advanced 
or metastatic KRAS G12C–mutated NSCLC (n = 112) achieved a median 
duration of response of 8.5 months (95% CI, 6.2-13.8) and an objec-
tive response rate of 43% (95% CI, 34%-53%), including a 0.9% complete 
response rate, after treatment with adagrasib. Patients were given the 

agent at a dose of 600 mg twice daily until disease progression or unac-
ceptable toxicity. Adverse events of any grade that occurred in 20% or 
more of patients included diarrhea, nausea, fatigue, vomiting, musculoskel-
etal pain, hepatotoxicity, renal impairment, and dyspnea.

The FDA also approved the QIAGEN therascreen KRAS RGQ PCR Kit for 
tissue and the Agilent Resolution ctDx FIRST assay for plasma as companion 
diagnostics for adagrasib. The agency stated that if a mutation is not 
detected in a plasma specimen, the tumor tissue should be tested.

 TO READ MORE,  V ISIT   bit. ly/3j0abGW.

Atezolizumab Gets Green Light for Adult and Pediatric Patients With Alveolar Soft Part Sarcoma 

Atezolizumab (Tecentriq) received approval by the FDA for the treatment 
of adult patients and pediatric patients aged 2 years and older with unre-
sectable or metastatic alveolar soft part sarcoma based on data from the 
phase 2, single-arm study ML39345 (NCT03141684). 

Efficacy findings demonstrated that atezolizumab elicited an overall 
response rate of 24% (95% CI, 13%-39%). Additionally, 67% of patients 
experienced a response lasting at least 6 months, and 42% experienced a 
response of at least 12 months. 

Eligible patients (n = 49), 47 adult and 2 pediatric patients, were required 
to have histologically or cytologically confirmed alveolar soft part sarcoma 

that was not curable by surgery and an ECOG performance status of 2 or 
less. At the time of initial diagnosis, all patients had stage IV disease and 
55% had received 1 or more prior lines of therapy. Serious adverse events 
were experienced by 41% of patients and 35% required dose interrup-
tions because of toxicity. Exclusion criteria consisted of a primary central 
nervous system (CNS) malignant tumor or symptomatic CNS metastases, 
clinically significant liver disease, a history of idiopathic pulmonary fibrosis, 
pneumonitis, organizing pneumonia, or active pneumonitis on screening.

 TO READ MORE,  V ISIT   bit. ly/3FY4m5P.

Olutasidenib Gains Approval for IDH1-Mutated Relapsed/Refractory AML

Olutasidenib (Rezlidhia) capsules have been approved by the FDA for the 
treatment of adult patients with relapsed or refractory acute myeloid 
leukemia (AML) with a susceptible IDH1 mutation. The agent has a boxed 
warning about the risk of differentiation syndrome, which may be fatal.

Findings from the phase 1/2 study 2102-HEM-101 (NCT02719574) 
supported the regulatory decision. Adult patients (n = 147) achieved a 
complete remission (CR) rate of 32% (95% CI, 25%-40%) and a CR with 
partial hematologic recovery (CRh) rate of 2.7% (95% CI, 0.7%-6.8%). 
The median duration of CR/CRh was 25.9 months (95% CI, 13.5-not 
reached) and median time to CR or CRh was 1.9 months (range, 0.9-5.6). 

Additionally, the median duration of exposure to olutasidenib was 4.7 
months (range, 0.1-34) and 16 patients (11%) underwent a hematopoietic 
stem cell transplant following treatment with olutasidenib. 

At baseline, 86 patients had red blood cell (RBC) and/or platelet trans-
fusion dependence. During any 56-day postbaseline period, 34% became 
of patients attained RBC/platelet transfusion independence. Among the 
61 patients had RBC/platelet transfusion independence at baseline, 64% 
retained transfusion independence during any 56-day post-baseline period. 

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

Capecitabine Tablet Labeling Receives Approved Update 

The FDA has approved an updated label for capecitabine tablets (Xeloda) 
under Project Renewal, an FDA Oncology Center of Excellence initiative 
that strives to keep prescribing information up-to-date for older oncology 
agents. This is the first drug to receive a label update under the initia-
tive. Capecitabine tablets were first approved in 2001 for the treatment of 
metastatic colorectal cancer. 

The updated label states that the recommended dose depends on the 
indication. Label revisions include an updated box warning for increased 
risk of bleeding with concomitant use of vitamin K antagonists, dosage/
administration, warnings/precautions, and contraindications. Furthermore, 

the label removes severe renal impairment as a contraindication. New 
indications and usage include adjuvant treatment of patients with stage 
III colon cancer, perioperative treatment of adults with locally advanced 
rectal cancer as a component of chemoradiotherapy, unresectable or 
metastatic colorectal cancer as a single agent or as a component of a 
combination chemotherapy regimen, and advanced or metastatic breast 
cancer as a single agent if an anthracycline- or taxane-containing chemo-
therapy is not indicated. 

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



Come explore the landscape of gastric cancer. 
New insights may be on the horizon.

Astellas and the flying star logo are registered trademarks of Astellas 
Pharma Inc. ©2022 Astellas Pharma US, Inc. All rights reserved.
083-0068-PM 07/22

CLDN18.2=Claudin18.2; FGFR2b=fibroblast growth factor receptor 2b; 
HER2=human epidermal growth factor receptor 2; MSI=microsatellite 
instability; PD-L1=programmed death-ligand 1.

To learn more about this rapidly evolving landscape and the role biomarkers may play, 
visit GastricCancerBiomarkers.com or scan the QR code.

105234_023_astzus_us_onclive_fa.indd   1105234_023_astzus_us_onclive_fa.indd   1 1/5/23   5:15 PM1/5/23   5:15 PM



Drug Spotlight

12    Vol. 24 | No. 2 | JANUARY 2023

ADAGRASIB  (KRAZATI )

Adagrasib Provides New Option for Patients  
With KRAS G12C–Mutant NSCLC 

by MEGAN HOLLASCH

THE ACCELERATED APPROVAL OF adagrasib (Krazati) for adult patients 
with KRAS G12C–mutated locally advanced or metastatic non–small cell lung 
cancer (NSCLC) who have received at least 1 prior systemic therapy.1 

On December 12, 2022, the FDA’s approval of the new drug application was 
supported by findings from the phase 1/2 KRYSTAL-1 trial (NCT03785249), a 
multicenter, single-arm study that evaluated the efficacy of adagrasib among 112 
patients with locally advanced or metastatic NSCLC with KRAS G12C mutations 
who had progression on or after platinum-based chemotherapy and an immune 
checkpoint inhibitor.

Participants achieved an objective response rate of 43% (95% CI, 34%-53%) 
with a complete response rate of 0.9%. The median duration of response (DOR) 
was 8.5 months (95% CI, 6.2-13.8) and 58% of patients achieved a DOR of 6 
months or greater.2 

“The approval of this drug is very important,” Alexander I. Spira, MD, PhD, 
FACP, said. “Adagrasib opens up another KRAS G12C inhibitor [treat-
ment] and [although] sotorasib [Lumakras] and adagrasib are similar, 
they do have different [adverse] effect [AE] profiles.” 

In an interview with OncologyLive®, Spira, codirector of the Virginia 
Cancer Specialists Research Institute in Fairfax, director of the Thoracic 
and Phase I Program, and a clinical assistant professor at Johns Hopkins 
School of Medicine in Baltimore, Maryland, discussed the potential 
role of adagrasib in the treatment landscape for NSCLC, especially for 
patients with unmanaged brain metastases. 

Q
What is the mechanism of action of adagrasib and  
how does this agent differ from others in its class? 

[Adagrasib] is a KRAS G12C inhibitor; it binds directly to the KRAS G12C protein 
and keeps it in a locked form. It has a longer half-life, which may bode well for 
different dosing frequencies as well as possibly different AEs. There are some 
subtle differences, but it’s not dramatically different from sotorasib.

There are data that show that adagrasib has central nervous system [CNS] 
penetration, which is important. We don’t [have data] about that yet for 
sotorasib—there are anecdotal reports—but there are good data for adagrasib. 
Adagrasib opens up other options for patients, and it’s always good to have for 
patients to pick, based on tolerability and AEs.

In the lung cancer space, adagrasib fulfills a couple of unmet needs. It offers 
patients a secondary option [because] sotorasib was not well tolerated by 
[all patients]. [Adagrasib] is going to be looked at in combinations and other 

therapies, specifically in conjunction with pembrolizumab [Keytruda], and we’ll 
see if we can move it to the frontline space as well. There are also good data that 
[show] it works in other diseases, in an agnostic way for KRAS G12C–[mutant] 
tumors, including colorectal cancer as well as pancreatic and other cancers. As 
a reminder, you can’t put [an individual] on a targeted therapy if you don’t test 
for [the mutation for] that targeted therapy. It’s important that we test for all 
biomarkers, not just KRAS G12C. 

Q
What key efficacy data were reported in the KRYSTAL-1 trial  
in the cohorts of patients with NSCLC and untreated  

brain metastases? 
[Findings from] the KRYSTAL-1 study showed efficacy [in terms of] response 
rates, as well as a reasonable DOR. In terms of untreated brain metastases, 
there were data that [showed] regression or at least stability of CNS metas-

tases [was observed] in patients who did not have treatment for the 
brain metastases. [Results from] the original manuscript demonstrated 
that adagrasib had efficacy in patients who had previously treated 
brain metastases but what we’re excited about are data presented by 
Joshua Sabari, MD, at the [2022] American Society of Clinical Oncology 
[Annual Meeting]; there were impressive responses among patients with 
untreated brain metastases.

It’s very important to include patients with measurable brain target 
lesions [in clinical trials] so you can measure efficacy. Although it’s easy 
to put patients on who have treated brain metastases, it’s challenging to 

put patients in trials [if they have] untreated brain metastases, especially those 
that are measurable. It’s hard to get these patients both from a clinical stand-
point and a trial standpoint, so it’s important to include this group of patients if 
we think there is any evidence of CNS activity.

Q What does the safety profile look like for this agent? 
Adagrasib administered at 600 mg has some more gastrointestinal AEs 

[and] has a slightly higher [dose] adjustment rate, but the discontinuation rate 
is the same as sotorasib.  When you get a patient to a tolerable dose, it looks as 
though the tolerability is similar to [sotorasib]. 

There is some hope with a new formulation, tablet vs capsule, [that] it will be a 
little bit better tolerated. A dose reduction is likely applicable to a lot of patients 
and patients do well with a dose reduction.

Q
How do you see adagrasib fitting into the treatment landscape 
for this population, and how would you use it in the space?

Both sotorasib and adagrasib are good drugs that are approved now for the 
second-line treatment of NSCLC. It will be physician’s choice based upon tolera-
bility. I do think [for] patients with brain metastases, I lean more toward adagrasib 
because there are more data there and we have that hard data. 

We don’t [have that] as of now [for] sotorasib, although we’re not anticipating 
any major differences. Both will be good tools to offer patients with this muta-
tion in the second-line setting, and then we’ll have to see what happens in the 
frontline setting. ■

R E F E R E N C E S 

1. FDA grants accelerated approval to adagrasib for KRAS G12C-mutated NSCLC. FDA. December 12, 2022. 

Accessed December 15, 2022. bit.ly/3HEfTIR 

2. Krazati. Prescribing information. Mirati Therapeutic, Inc; 2022. Accessed December 15, 2022. bit.ly/3YE7Din

Alexander I. Spira, 
MD, PhD, FACP

Spira on the FDA Approval of Adagrasib  
in KRAS G12C–Mutant NSCLC
Alexander I. Spira, MD, PhD, FACP, discusses the new oral 
treatment option for patients with non–small cell lung cancer 
that harbors KRAS G12C mutations.

 WATCH NOW: bit.ly/3VBgZsg
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BASELINE PATIENT CHARACTERISTICS

Median age, years (range)

64
(25-89)
n = 112

Lines of prior systemic therapy 

12%

10%
46%

35%

■ 1 line ■ 2 lines ■ 3 lines ■ ≥ 4 lines

Sites of extrathoracic disease

0%
Bone Brain Adrenal glands Liver

30%

40%

50%
42%

35%

21% 21%

10%

20%

Fatal adverse reactions

11%
of patients had a fatal adverse event: 

0%

0.5%

1.0%

1.5%

2.0%

3.0%

2.5%

3.5% 3.4%

1.7% 1.7%

0.9% 0.9% 0.9% 0.9% 0.9%

■ pneumonia ■ respiratory failure ■ sudden death 
■ cardiac failure ■ cerebrovascular accident 

■ mental status change ■ pulmonary embolism 
■ pulmonary hemorrhage 

R E F E R E N C E S 
1. FDA grants accelerated approval to adagrasib for KRAS G12C-mutated NSCLC. FDA.  

December 12, 2022. Accessed December 15, 2022. https://bit.ly/3HEfTIR 
2. Krazati. Prescribing information. Mirati Therapeutics, Inc; 2022. Accessed December 15, 2022.  

https://bit.ly/3j1kACl 

FDA approval—December 12, 2022
FDA grants accelerated approval to adagrasib (Krazati) for adult patients with 
KRAS G12C–mutated locally advanced or metastatic non–small cell lung cancer 
(NSCLC) who have received at least 1 prior systemic therapy. 

Mechanism of action 
• Adagrasib is an irreversible KRAS 

G12C inhibitor that covalently 
binds to the mutant cysteine in 
KRAS G12C and locks the mutant 
KRAS protein in its inactive state to 
prevent downstream signaling.

How supplied 
• 200-mg tablets  

Dose 
• 3 tablets (600 mg) taken twice 

daily at the same time every day 
until disease progression or 
unacceptable toxicity

Company: Mirati Therapeutics, Inc

PIVOTAL CLINICAL TRIAL
KRYSTAL-1 (NCT03785249) was a multicenter, single-arm, open-label expansion cohort study 
of patients with NSCLC harboring a KRAS G12C mutation who had previously been treated 
with a platinum-based chemotherapy regimen and an immune checkpoint inhibitor, had an 
ECOG performance status of 1 or 0, and had at least 1 measurable lesion.

WARNINGS AND PRECAUTIONS

• Gastrointestinal adverse reactions: Monitor patients for diarrhea, nausea, and vomiting and 
provide supportive care as needed.

• QTc interval prolongation: Avoid concomitant use with other products with a known 
potential to prolong the QTc interval. Monitor ECG and electrolytes in patients at risk, and in 
patients taking medications known to prolong the QT interval.

• Hepatotoxicity: Monitor liver laboratory tests prior to the start of treatment and monthly for 
3 months after and as clinically indicated.

• Interstitial lung disease (ILD)/pneumonitis: Monitor for new or worsening respiratory 
symptoms. If ILD/pneumonitis is suspected, withold adagrsib. If no other cause of ILD/pneu-
monitis is reported, discontinue.

EFFICACY IN KRYSTAL-1

Outcome Adagrasib (n = 112)

ORR (95% CI) 43% (34%-53%)

     CR rate 0.9%

     PR rate 42%

Median DOR, months (95% CI) 8.5 (6.2-13.8)

Patients with DOR ≥ 6 months 58%

CR, complete response; DOR, duration of response; ORR, objective response rate; PR, partial response. 

COMMONLY REPORTED ADVERSE EVENTS IN KRYSTAL-1

Adverse event Adagrasib (n = 116)

All grades Grade 3/4

Diarrhea 70% 0.9%

Nausea 69% 4.3%

Fatigue 59% 7%

Vomiting 56% 0.9%

Musculoskeletal pain 41% 7%

Hepatotoxicity 37% 10%

Renal impairment 36% 6%

Dyspnea 35% 10%

Pneumonia 24% 17%

Cough 24% 0.9%



The ROCKstar study was an open-label phase 2 study comparing REZUROCK 200 mg once daily (n=66) with REZUROCK 200 mg  
twice daily (n=66) in patients with cGVHD aged ≥12 years who received 2 to 5 prior lines of systemic therapy.5

•  Once-daily oral medication that targets both inflammation and fibrosis  
through selective ROCK2 inhibition1-3

•  There was no death or new systemic therapy initiation in 62%  
(95% CI, 46-74) of respondersd (n=49) ≥1 year since response1

•  Clinically meaningful improvements in QOL were reported by 52% of patientse   
(≥7-point reduction in LSSf summary score), based on an exploratory analysis  
of LSS data1

•  CS and CNI dose reductions were experienced by 64% (n=42) and 42% (n=10)  
of patients, respectively5,6,b

•  Well-established safety profile across 2 clinical studies1

© 2022 Kadmon Pharmaceuticals, LLC.  All Rights Reserved.
MAT-US-2205206-v2.0-10/2022

References: 1. REZUROCK. Package insert. Kadmon Pharmaceuticals, LLC; 2022. 2. Zanin-Zhorov A, Weiss JM, Nyuydzefe MS, et al. Selective oral ROCK2 inhibitor down-regulates IL-21 and IL-17 secretion in human T cells via STAT3-
dependent mechanism. Proc Natl Acad Sci USA. 2014;111(47):16814-16819. doi:10.1073/pnas.1414189111 3. Flynn R, Paz K, Du J, et al. Targeted Rho-associated kinase 2 inhibition suppresses murine and human chronic GVHD through  
a Stat3-dependent mechanism. Blood. 2016;127(17):2144-2154. doi:10.1182/blood-2015-10-678706 4. Data on file 1. Kadmon Pharmaceuticals, LLC; 2021. 5. Cutler C, Lee SJ, Arai S, et al; on behalf of the ROCKstar Study Investigators. 
Belumosudil for chronic graft-versus-host disease after 2 or more prior lines of therapy: the ROCKstar Study. Blood. 2021;138(22):2278-2289. doi:10.1182/blood.2021012021 6. Data on file 2. Kadmon Pharmaceuticals, LLC; 2021.  
7. Lee SJ, Cook EF, Soiffer R, Antin JH. Development and validation of a scale to measure symptoms of chronic graft-versus-host disease. Biol Blood Marrow Transplant. 2002;8(8):444-452. doi:10.1053/bbmt.2002.v8.pm12234170

INDICATION
REZUROCK® (belumosudil) is indicated for the treatment of adult and pediatric patients 12 years and older with chronic 
graft-versus-host disease (chronic GVHD) after failure of at least two prior lines of systemic therapy.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions
•  Embryo-Fetal Toxicity: Based on findings in animals and its mechanism of action, REZUROCK can cause fetal harm when 

administered to a pregnant woman. Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential and males with female partners of reproductive potential to use effective contraception during treatment with 
REZUROCK and for at least one week after the last dose

Adverse Reactions
•  The most common (≥ 20%) adverse reactions, including laboratory abnormalities, were infections, asthenia, nausea, 

diarrhea, dyspnea, cough, edema, hemorrhage, abdominal pain, musculoskeletal pain, headache, phosphate decreased, 
gamma glutamyl transferase increased, lymphocytes decreased, and hypertension

•  Permanent discontinuation of REZUROCK due to adverse reactions occurred in 18% of patients. The adverse reactions 
which resulted in permanent discontinuation of REZUROCK in > 3% of patients included nausea (4%). Adverse reactions 
leading to dose interruption occurred in 29% of patients. The adverse reactions leading to dose interruption in ≥ 2% were 
infections (11%), diarrhea (4%), and asthenia, dyspnea, hemorrhage, hypotension, liver function test abnormal, nausea, 
pyrexia, edema, and renal failure with (2% each)

•  Monitor total bilirubin, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) at least monthly

Drug Interactions
•  Strong CYP3A Inducers: Coadministration of REZUROCK with strong CYP3A inducers decreases belumosudil exposure, 

which may reduce the efficacy of REZUROCK. Increase the dosage of REZUROCK to 200 mg twice daily when 
coadministered with strong CYP3A inducers

•  Proton Pump Inhibitors: Coadministration of REZUROCK with proton pump inhibitors decreases belumosudil exposure, 
which may reduce the efficacy of REZUROCK. Increase the dosage of REZUROCK to 200 mg twice daily when 
coadministered with proton pump inhibitors

Use in Specific Populations
•  Pregnancy: Based on findings from animal studies and the mechanism of action, REZUROCK can cause fetal harm when 

administered to pregnant women. There are no available human data on REZUROCK use in pregnant women to evaluate for 
a drug-associated risk. Advise pregnant women and females of reproductive potential of the potential risk to the fetus 

IMPORTANT SAFETY INFORMATION (cont)
Use in Specific Populations (cont)
•  Lactation: There are no data available on the presence of belumosudil or its metabolites in human milk or the effects on the 

breastfed child, or milk production. Because of the potential for serious adverse reactions from belumosudil in the breastfed 
child, advise lactating women not to breastfeed during treatment with REZUROCK and for at least one week after the last dose

•  Pediatric Use: The safety and effectiveness of REZUROCK have been established in pediatric patients 12 years and older. The 
safety and effectiveness of REZUROCK in pediatric patients less than 12 years old have not been established

•  Geriatric Use: Of the 186 patients with chronic GVHD in clinical studies of REZUROCK, 26% were 65 years and older. No 
clinically meaningful differences in safety or effectiveness of REZUROCK were observed in comparison to younger patients

•  Renal and Hepatic Impairment: Treatment with REZUROCK has not been studied in patients with pre-existing severe renal 
or hepatic impairment. For patients with pre-existing severe renal or hepatic impairment, consider the risks and potential 
benefits before initiating treatment with REZUROCK

You are encouraged to report side effects of prescription drugs to the FDA. Visit www.FDA.gov/medwatch or call  
1-800-FDA-1088. You may also contact Kadmon Pharmaceuticals, LLC, at 1-877-377-7862 to report side effects.

Please see Brief Summary of Prescribing Information on adjacent pages.

AE, adverse event; aGVHD, acute graft-versus-host disease; cGVHD, chronic graft-versus-host disease; CNI, calcineurin inhibitor; CR, complete response; CS, corticosteroid; ECP, extracorporeal photopheresis; FDA, US Food and Drug 
Administration; LSS, Lee Symptom Scale; NIH, National Institutes of Health; ORR, overall response rate; PPI, proton pump inhibitor; PR, partial response; QOL, quality of life; ROCK2, rho-associated coiled-coil–containing protein kinase-2.

aProportion of patients who achieved CR or PR according to the 2014 NIH cGVHD Consensus Criteria in the 200-mg once-daily arm.1
b The final FDA interpretation of the ROCKstar study omitted 1 patient from the REZUROCK 200-mg once-daily arm. As a result, there are minor differences between the ROCKstar publication, where n=66, and the Prescribing Information,  
where n=65. 

c ROCKstar study select baseline patient characteristics (200-mg once-daily arm): median age of 53 years (range, 21-77); male, n=42 (64%); median of 3 prior lines of systemic therapy; median of 25 months (range, 2-162) from cGVHD diagnosis to 
enrollment; median prednisone-equivalent dose at enrollment of 0.20 mg/kg/d (range, 0.03-0.95); concomitant PPI use, n=33 (50%); ≥4 organs involved, n=33 (50%); previous aGVHD, n=42 (64%); refractory to prior line of systemic therapy,  
n=44 (79%)g; NIH-defined disease severity: n=46 (70%) severe, n=18 (27%) moderate, n=2 (3%) mild. Prior systemic therapies included corticosteroids (prednisone), n=65 (99%); tacrolimus, n=40 (61%); ECP, n=31 (47%); ibrutinib, n=22 (33%); and 
ruxolitinib, n=20 (30%).5,6

dBased on a final analysis by the FDA (n=65).
eThrough cycle 7 day 1.1
f The LSS is a 30-item, 7-subscale symptom scale and QOL measurement tool that evaluates the AEs of cGVHD in the categories of skin, vitality, lung, nutritional status, psychological functioning, eye and mouth.7
gDenominator excludes patients with unknown status.1
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The ROCKstar study was an open-label phase 2 study comparing REZUROCK 200 mg once daily (n=66) with REZUROCK 200 mg  
twice daily (n=66) in patients with cGVHD aged ≥12 years who received 2 to 5 prior lines of systemic therapy.5

•  Once-daily oral medication that targets both inflammation and fibrosis  
through selective ROCK2 inhibition1-3

•  There was no death or new systemic therapy initiation in 62%  
(95% CI, 46-74) of respondersd (n=49) ≥1 year since response1

•  Clinically meaningful improvements in QOL were reported by 52% of patientse   
(≥7-point reduction in LSSf summary score), based on an exploratory analysis  
of LSS data1

•  CS and CNI dose reductions were experienced by 64% (n=42) and 42% (n=10)  
of patients, respectively5,6,b

•  Well-established safety profile across 2 clinical studies1

© 2022 Kadmon Pharmaceuticals, LLC.  All Rights Reserved.
MAT-US-2205206-v2.0-10/2022

References: 1. REZUROCK. Package insert. Kadmon Pharmaceuticals, LLC; 2022. 2. Zanin-Zhorov A, Weiss JM, Nyuydzefe MS, et al. Selective oral ROCK2 inhibitor down-regulates IL-21 and IL-17 secretion in human T cells via STAT3-
dependent mechanism. Proc Natl Acad Sci USA. 2014;111(47):16814-16819. doi:10.1073/pnas.1414189111 3. Flynn R, Paz K, Du J, et al. Targeted Rho-associated kinase 2 inhibition suppresses murine and human chronic GVHD through  
a Stat3-dependent mechanism. Blood. 2016;127(17):2144-2154. doi:10.1182/blood-2015-10-678706 4. Data on file 1. Kadmon Pharmaceuticals, LLC; 2021. 5. Cutler C, Lee SJ, Arai S, et al; on behalf of the ROCKstar Study Investigators. 
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7. Lee SJ, Cook EF, Soiffer R, Antin JH. Development and validation of a scale to measure symptoms of chronic graft-versus-host disease. Biol Blood Marrow Transplant. 2002;8(8):444-452. doi:10.1053/bbmt.2002.v8.pm12234170

INDICATION
REZUROCK® (belumosudil) is indicated for the treatment of adult and pediatric patients 12 years and older with chronic 
graft-versus-host disease (chronic GVHD) after failure of at least two prior lines of systemic therapy.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions
•  Embryo-Fetal Toxicity: Based on findings in animals and its mechanism of action, REZUROCK can cause fetal harm when 

administered to a pregnant woman. Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential and males with female partners of reproductive potential to use effective contraception during treatment with 
REZUROCK and for at least one week after the last dose

Adverse Reactions
•  The most common (≥ 20%) adverse reactions, including laboratory abnormalities, were infections, asthenia, nausea, 

diarrhea, dyspnea, cough, edema, hemorrhage, abdominal pain, musculoskeletal pain, headache, phosphate decreased, 
gamma glutamyl transferase increased, lymphocytes decreased, and hypertension

•  Permanent discontinuation of REZUROCK due to adverse reactions occurred in 18% of patients. The adverse reactions 
which resulted in permanent discontinuation of REZUROCK in > 3% of patients included nausea (4%). Adverse reactions 
leading to dose interruption occurred in 29% of patients. The adverse reactions leading to dose interruption in ≥ 2% were 
infections (11%), diarrhea (4%), and asthenia, dyspnea, hemorrhage, hypotension, liver function test abnormal, nausea, 
pyrexia, edema, and renal failure with (2% each)

•  Monitor total bilirubin, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) at least monthly

Drug Interactions
•  Strong CYP3A Inducers: Coadministration of REZUROCK with strong CYP3A inducers decreases belumosudil exposure, 

which may reduce the efficacy of REZUROCK. Increase the dosage of REZUROCK to 200 mg twice daily when 
coadministered with strong CYP3A inducers

•  Proton Pump Inhibitors: Coadministration of REZUROCK with proton pump inhibitors decreases belumosudil exposure, 
which may reduce the efficacy of REZUROCK. Increase the dosage of REZUROCK to 200 mg twice daily when 
coadministered with proton pump inhibitors

Use in Specific Populations
•  Pregnancy: Based on findings from animal studies and the mechanism of action, REZUROCK can cause fetal harm when 

administered to pregnant women. There are no available human data on REZUROCK use in pregnant women to evaluate for 
a drug-associated risk. Advise pregnant women and females of reproductive potential of the potential risk to the fetus 

IMPORTANT SAFETY INFORMATION (cont)
Use in Specific Populations (cont)
•  Lactation: There are no data available on the presence of belumosudil or its metabolites in human milk or the effects on the 

breastfed child, or milk production. Because of the potential for serious adverse reactions from belumosudil in the breastfed 
child, advise lactating women not to breastfeed during treatment with REZUROCK and for at least one week after the last dose

•  Pediatric Use: The safety and effectiveness of REZUROCK have been established in pediatric patients 12 years and older. The 
safety and effectiveness of REZUROCK in pediatric patients less than 12 years old have not been established

•  Geriatric Use: Of the 186 patients with chronic GVHD in clinical studies of REZUROCK, 26% were 65 years and older. No 
clinically meaningful differences in safety or effectiveness of REZUROCK were observed in comparison to younger patients

•  Renal and Hepatic Impairment: Treatment with REZUROCK has not been studied in patients with pre-existing severe renal 
or hepatic impairment. For patients with pre-existing severe renal or hepatic impairment, consider the risks and potential 
benefits before initiating treatment with REZUROCK

You are encouraged to report side effects of prescription drugs to the FDA. Visit www.FDA.gov/medwatch or call  
1-800-FDA-1088. You may also contact Kadmon Pharmaceuticals, LLC, at 1-877-377-7862 to report side effects.

Please see Brief Summary of Prescribing Information on adjacent pages.

AE, adverse event; aGVHD, acute graft-versus-host disease; cGVHD, chronic graft-versus-host disease; CNI, calcineurin inhibitor; CR, complete response; CS, corticosteroid; ECP, extracorporeal photopheresis; FDA, US Food and Drug 
Administration; LSS, Lee Symptom Scale; NIH, National Institutes of Health; ORR, overall response rate; PPI, proton pump inhibitor; PR, partial response; QOL, quality of life; ROCK2, rho-associated coiled-coil–containing protein kinase-2.

aProportion of patients who achieved CR or PR according to the 2014 NIH cGVHD Consensus Criteria in the 200-mg once-daily arm.1
b The final FDA interpretation of the ROCKstar study omitted 1 patient from the REZUROCK 200-mg once-daily arm. As a result, there are minor differences between the ROCKstar publication, where n=66, and the Prescribing Information,  
where n=65. 

c ROCKstar study select baseline patient characteristics (200-mg once-daily arm): median age of 53 years (range, 21-77); male, n=42 (64%); median of 3 prior lines of systemic therapy; median of 25 months (range, 2-162) from cGVHD diagnosis to 
enrollment; median prednisone-equivalent dose at enrollment of 0.20 mg/kg/d (range, 0.03-0.95); concomitant PPI use, n=33 (50%); ≥4 organs involved, n=33 (50%); previous aGVHD, n=42 (64%); refractory to prior line of systemic therapy,  
n=44 (79%)g; NIH-defined disease severity: n=46 (70%) severe, n=18 (27%) moderate, n=2 (3%) mild. Prior systemic therapies included corticosteroids (prednisone), n=65 (99%); tacrolimus, n=40 (61%); ECP, n=31 (47%); ibrutinib, n=22 (33%); and 
ruxolitinib, n=20 (30%).5,6

dBased on a final analysis by the FDA (n=65).
eThrough cycle 7 day 1.1
f The LSS is a 30-item, 7-subscale symptom scale and QOL measurement tool that evaluates the AEs of cGVHD in the categories of skin, vitality, lung, nutritional status, psychological functioning, eye and mouth.7
gDenominator excludes patients with unknown status.1
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REZUROCK® (belumosudil) tablets, for oral use                                                                                                Rx Only 
Brief Summary of Prescribing Information 
1    INDICATIONS AND USAGE 
REZUROCK is indicated for the treatment of adult and pediatric patients 12 years and older with chronic  
graft-versus-host disease (chronic GVHD) after failure of at least two prior lines of systemic therapy. 
2    DOSAGE AND ADMINISTRATION 
2.1 Recommended Dosage 
The recommended dose of REZUROCK is 200 mg given orally once daily until progression of chronic GVHD that 
requires new systemic therapy.  
Instruct the patient on the following: 

•  Swallow REZUROCK tablets whole. Do not cut, crush, or chew tablets. 
•   Take REZUROCK with a meal at approximately the same time each day [see Clinical Pharmacology (12.3) in the 

full prescribing information]. 
•   If a dose of REZUROCK is missed, instruct the patient to not take extra doses to make up the missed dose.  

Treatment with REZUROCK has not been studied in patients with pre-existing severe renal or hepatic impairment. For 
patients with pre-existing severe renal or hepatic impairment, consider the risks and potential benefits before initiating 
treatment with REZUROCK [see Clinical Pharmacology (12.3) in the full prescribing information]. 
2.2 Dose Modifications for Adverse Reactions  
Monitor total bilirubin, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) at least monthly. 
Modify the REZUROCK dosage for adverse reactions as per Table 1.  

 

2.3 Dosage Modification Due to Drug Interactions  
Strong CYP3A Inducers 
Increase the dosage of REZUROCK to 200 mg twice daily when coadministered with strong CYP3A inducers  
[see Drug Interactions (7.1)]. 
Proton Pump Inhibitors 
Increase the dosage of REZUROCK to 200 mg twice daily when coadministered with proton pump inhibitors  
[see Drug Interactions (7.1)].  
4    CONTRAINDICATIONS 
None.  
5    WARNINGS AND PRECAUTIONS 
5.1 Embryo-Fetal Toxicity  
Based on findings in animals and its mechanism of action, REZUROCK can cause fetal harm when administered to a 
pregnant woman. In animal reproduction studies, administration of belumosudil to pregnant rats and rabbits during the 
period organogenesis caused adverse developmental outcomes including embryo-fetal mortality and malformations  
at maternal exposures (AUC) less than those in patients at the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential and males with female partners of reproductive 
potential to use effective contraception during treatment with REZUROCK and for at least one week after the last dose 
[see Use in Specific Populations (8.1, 8.3), Nonclinical Toxicology (13.1) in the full prescribing information]. 
6    ADVERSE REACTIONS 
6.1 Clinical Trial Experience  
Because clinical trials are conducted under widely variable conditions, adverse reaction rates observed in clinical trials 
of a drug cannot be directly compared with rates of clinical trials of another drug and may not reflect the rates observed 
in practice. 
Chronic Graft versus Host Disease 
In two clinical trials (Study KD025-213 and Study KD025-208), 83 adult patients with chronic GVHD were treated with 
REZUROCK 200 mg once daily [see Clinical Studies (14.1) in the full prescribing information]. The median duration of 
treatment was 9.2 months (range 0.5 to 44.7 months). 
Fatal adverse reaction was reported in one patient with severe nausea, vomiting, diarrhea and multi-organ failure. 
Permanent discontinuation of REZUROCK due to adverse reactions occurred in 18% of patients. The adverse reactions 
which resulted in permanent discontinuation of REZUROCK in >3% of patients included nausea (4%). Adverse reactions 
leading to dose interruption occurred in 29% of patients. The adverse reactions leading to dose interruption in ≥2% 
were infections (11%), diarrhea (4%), and asthenia, dyspnea, hemorrhage, hypotension, liver function test abnormal, 
nausea, pyrexia, edema, and renal failure with (2% each). 
The most common (≥20%) adverse reactions, including laboratory abnormalities, were infections, asthenia, nausea, 
diarrhea, dyspnea, cough, edema, hemorrhage, abdominal pain, musculoskeletal pain, headache, phosphate decreased, 
gamma glutamyl transferase increased, lymphocytes decreased, and hypertension. 
Table 2 summarizes the nonlaboratory adverse reactions. 

 

 

Table 3 summarizes the laboratory abnormalities in REZUROCK.  
 

7    DRUG INTERACTIONS 
7.1 Effect of Other Drugs on REZUROCK  
Strong CYP3A Inducers 
Coadministration of REZUROCK with strong CYP3A inducers decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with strong CYP3A inducers [see Dosage and Administration (2.3)]. 
Proton Pump Inhibitors 
Coadministration of REZUROCK with proton pump inhibitors decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with proton pump inhibitors [see Dosage and Administration (2.3)]. 
8    USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy  
Risk Summary 
Based on findings from animal studies and the mechanism of action [see Clinical Pharmacology (12.1) in the full 
prescribing information], REZUROCK can cause fetal harm when administered to pregnant women. There are no 
available human data on REZUROCK use in pregnant women to evaluate for a drug-associated risk. In animal 
reproduction studies, administration of belumosudil to pregnant rats and rabbits during the period of organogenesis 
resulted in adverse developmental outcomes, including alterations to growth, embryo-fetal mortality, and embryo-
fetal malformations at maternal exposures (AUC) approximately ≥3- (rat) and ≥0.07 (rabbit) times the human 
exposure (AUC) at the recommended dose (see Animal data). Advise pregnant women and females of reproductive 
potential of the potential risk to the 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  
Embryo-fetal development studies were conducted in rats with administration of belumosudil to pregnant animals 
during the period of organogenesis at oral doses of 25, 50, 150, and 300 mg/kg/day in a pilot study and doses of 15, 
50, and 150 mg/kg/day in a pivotal study. In the pilot study, maternal toxicity and embryo-fetal developmental effects 
were observed. Maternal toxicity (reduced body weight gain) occurred at 150 and 300 mg/kg/day doses. Increased 
post-implantation loss occurred at 50 and 300 mg/kg/day. Fetal-malformations were observed at ≥50 mg/kg/day and 
included absence of anus and tail, omphalocele, and dome shaped head. The exposure (AUC) at 50 mg/kg/day in rats 
is approximately 3 times the human exposure at the recommended dose of 200 mg. 
In an embryo-fetal developmental study in rabbits, pregnant animals administered oral doses of belumosudil at 50, 
125, and 225 mg/kg/day during the period of organogenesis resulted in maternal toxicity and embryo-fetal 

Table 2: Nonlaboratory Adverse Reactions in ≥10% Patients with Chronic GVHD Treated with REZUROCK

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

Infections and infestations
Infection (pathogen not specified)* 53 16
Viral infection† 19 4
Bacterial infection‡ 16 4
General disorders and administration site conditions
Asthenia§ 46 4
Edema¶ 27 1
Pyrexia 18 1
Gastrointestinal
Nausea# 42 4
Diarrhea 35 5
Abdominal painÞ 22 1
Dysphagia 16 0
Respiratory, thoracic and mediastinal
Dyspneaß 33 5
Coughà 30 0
Nasal congestion 12 0

Table 1: Recommended Dosage Modifications for REZUROCK for Adverse Reactions
Adverse Reaction Severity* REZUROCK Dosage Modifications
Hepatotoxicity  
[see Adverse Reactions 
(6.1)]

Grade 3 AST or ALT (5x to 20x ULN) or 
Grade 2 bilirubin (1.5x to 3x ULN)

Hold REZUROCK until recovery of bilirubin, 
AST and ALT to Grade 0–1, then resume 
REZUROCK at the recommended dose.

Grade 4 AST or ALT (more than 20x ULN) 
or Grade ≥3 bilirubin (more than 3x ULN)

Discontinue REZUROCK permanently.

Other adverse reactions  
[see Adverse Reactions 
(6.1)]

Grade 3 Hold REZUROCK until recovery to Grade 0–1, 
then resume REZUROCK at the recommended 
dose level.

Grade 4 Discontinue REZUROCK permanently.
*Based on CTCAE v 4.03

Table 3: Selected Laboratory Abnormalities in Patients with Chronic GVHD Treated with REZUROCK

REZUROCK 
200 mg once daily

Grade 0–1 
Baseline

Grade 2–4 
Max Post

Grade 3–4 
Max Post

Parameter (N) (%) (%)
Chemistry
Phosphate decreased 76 28 7
Gamma Glutamyl Transferase increased 47 21 11
Calcium decreased 82 12 1
Alkaline Phosphatase increased 80 9 0
Potassium increased 82 7 1
Alanine Aminotransferase increased 83 7 2
Creatinine increased 83 4 0
Hematology
Lymphocytes decreased 62 29 13
Hemoglobin decreased 79 11 1
Platelets decreased 82 10 5
Neutrophil Count decreased 83 8 4

Table 2: Nonlaboratory Adverse Reactions in ≥10% Patients with Chronic GVHD Treated with REZUROCK (continued)

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

Vascular
Hemorrhageè 23 5
Hypertension 21 7
Musculoskeletal and connective tissue
Musculoskeletal painð 22 4
Muscle spasm 17 0
Arthralgia 15 2
Nervous system
Headacheø 21 0
Metabolism and nutrition
Decreased appetite 17 1
Skin and subcutaneous
Rashý 12 0
Pruritus£ 11 0

*infection with an unspecified pathogen includes acute sinusitis, device related infection, ear infection, folliculitis, 
gastroenteritis, gastrointestinal infection, hordeolum, infectious colitis, lung infection, skin infection, tooth infection, urinary 
tract infection, wound infection, upper respiratory tract infection, pneumonia, conjunctivitis, sinusitis, respiratory tract 
infection, bronchitis, sepsis, septic shock. 
†includes influenza, rhinovirus infection, gastroenteritis viral, viral upper respiratory tract infection, bronchitis viral, 
Epstein-Barr viremia, Epstein-Barr virus infection, parainfluenzae virus infection, Varicella zoster virus infection, viral 
infection. 
‡includes cellulitis, Helicobacter infection, Staphylococcal bacteremia, catheter site cellulitis, Clostridium difficile colitis, 
Escherichia urinary tract infection, gastroenteritis Escherichia coli, Pseudomonas infection, urinary tract infection bacterial. 
§includes fatigue, asthenia, malaise. 
¶includes edema peripheral, generalized edema, face edema, localized edema, edema. 
#includes nausea, vomiting. 
Þincludes abdominal pain, abdominal pain upper, abdominal pain lower. 
ßincludes dyspnea, dyspnea exertional, apnea, orthopnea, sleep apnea syndrome. 
àincludes cough, productive cough. 
èincludes contusion, hematoma, epistaxis, increased tendency to bruise, conjunctival hemorrhage, hematochezia, mouth 
hemorrhage, catheter site hemorrhage, hematuria, hemothorax, purpura. 
ðincludes pain in extremity, back pain, flank pain, limb discomfort, musculoskeletal chest pain, neck pain, 
musculoskeletal pain. 
øincludes headache, migraine. 
ýincludes rash, rash maculo-papular, rash erythematous, rash generalized, dermatitis exfoliative. 
£includes pruritus, pruritus generalized.

developmental effects. Maternal toxicity (body weight loss and mortality) was observed at doses ≥125 mg/kg/day. 
Embryo-fetal effects were observed at doses ≥50 mg/kg/day and included spontaneous abortion, increased post-
implantation loss, decreased percentage of live fetuses, malformations, and decreased fetal body weight. Malformations 
included those in the tail (short), ribs (branched, fused or deformed), sternebrae (fused), and neural arches (fused, 
misaligned, and deformed). The exposure (AUC) at 50 mg/kg/day in rabbits is approximately 0.07 times the human 
exposure at the recommended dose of 200 mg. 
8.2 Lactation 
Risk Summary 
There are no data available on the presence of belumosudil or its metabolites in human milk or the effects on the 
breastfed child, or milk production. Because of the potential for serious adverse reactions from belumosudil in the 
breastfed child, advise lactating women not to breastfeed during treatment with REZUROCK and for at least one week 
after the last dose. 
8.3 Females and Males of Reproductive Potential 
REZUROCK can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations (8.1)]. 
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating treatment with REZUROCK. 
Contraception 
Females 
Advise females of reproductive potential to use effective contraception during treatment with REZUROCK and for at 
least one week after the last dose of REZUROCK. If this drug is used during pregnancy or if the patient becomes 
pregnant while taking this drug, the patient should be informed of the potential hazard to a fetus. 
Males 
Advise males with female partners of reproductive potential to use effective contraception during treatment with 
REZUROCK and for at least one week after the last dose of REZUROCK. 
Infertility 
Females 
Based on findings from rats, REZUROCK may impair female fertility. The effect on fertility is reversible [see Nonclinical 
Toxicology (13.1) in the full prescribing information]. 

REZUROCK® 

 (belumosudil) tablets, for oral use 
Males 
Based on findings from rats and dogs, REZUROCK may impair male fertility. The effects on fertility are reversible  
[see Nonclinical Toxicology (13.1) in the full prescribing information]. 
8.4 Pediatric Use 
The safety and effectiveness of REZUROCK have been established in pediatric patients 12 years and older. Use of 
REZUROCK in this age group is supported by evidence from adequate and well-controlled studies of REZUROCK in 
adults with additional population pharmacokinetic data demonstrating that age and body weight had no clinically 
meaningful effect on the pharmacokinetics of drug substance, that the exposure of drug substance is expected to be 
similar between adults and pediatric patients age 12 years and older, and that the course of disease is sufficiently 
similar in adult and pediatric patients to allow extrapolation of data in adults to pediatric patients. 
The safety and effectiveness of REZUROCK in pediatric patients less than 12 years old have not been established. 
8.5 Geriatric Use 
Of the 186 patients with chronic GVHD in clinical studies of REZUROCK, 26% were 65 years and older. No clinically 
meaningful differences in safety or effectiveness of REZUROCK were observed in comparison to younger patients. 
 
Distributed and marketed by: 
Kadmon Pharmaceuticals, LLC 
Bridgewater, NJ 08807 
A SANOFI COMPANY 
1-800-633-1610 
REZUROCK® is a registered trademark of Kadmon Pharmaceuticals, LLC. 
© 2022 Kadmon Pharmaceuticals, LLC. All rights reserved. 
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REZUROCK® (belumosudil) tablets, for oral use                                                                                                Rx Only 
Brief Summary of Prescribing Information 
1    INDICATIONS AND USAGE 
REZUROCK is indicated for the treatment of adult and pediatric patients 12 years and older with chronic  
graft-versus-host disease (chronic GVHD) after failure of at least two prior lines of systemic therapy. 
2    DOSAGE AND ADMINISTRATION 
2.1 Recommended Dosage 
The recommended dose of REZUROCK is 200 mg given orally once daily until progression of chronic GVHD that 
requires new systemic therapy.  
Instruct the patient on the following: 

•  Swallow REZUROCK tablets whole. Do not cut, crush, or chew tablets. 
•   Take REZUROCK with a meal at approximately the same time each day [see Clinical Pharmacology (12.3) in the 

full prescribing information]. 
•   If a dose of REZUROCK is missed, instruct the patient to not take extra doses to make up the missed dose.  

Treatment with REZUROCK has not been studied in patients with pre-existing severe renal or hepatic impairment. For 
patients with pre-existing severe renal or hepatic impairment, consider the risks and potential benefits before initiating 
treatment with REZUROCK [see Clinical Pharmacology (12.3) in the full prescribing information]. 
2.2 Dose Modifications for Adverse Reactions  
Monitor total bilirubin, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) at least monthly. 
Modify the REZUROCK dosage for adverse reactions as per Table 1.  

 

2.3 Dosage Modification Due to Drug Interactions  
Strong CYP3A Inducers 
Increase the dosage of REZUROCK to 200 mg twice daily when coadministered with strong CYP3A inducers  
[see Drug Interactions (7.1)]. 
Proton Pump Inhibitors 
Increase the dosage of REZUROCK to 200 mg twice daily when coadministered with proton pump inhibitors  
[see Drug Interactions (7.1)].  
4    CONTRAINDICATIONS 
None.  
5    WARNINGS AND PRECAUTIONS 
5.1 Embryo-Fetal Toxicity  
Based on findings in animals and its mechanism of action, REZUROCK can cause fetal harm when administered to a 
pregnant woman. In animal reproduction studies, administration of belumosudil to pregnant rats and rabbits during the 
period organogenesis caused adverse developmental outcomes including embryo-fetal mortality and malformations  
at maternal exposures (AUC) less than those in patients at the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential and males with female partners of reproductive 
potential to use effective contraception during treatment with REZUROCK and for at least one week after the last dose 
[see Use in Specific Populations (8.1, 8.3), Nonclinical Toxicology (13.1) in the full prescribing information]. 
6    ADVERSE REACTIONS 
6.1 Clinical Trial Experience  
Because clinical trials are conducted under widely variable conditions, adverse reaction rates observed in clinical trials 
of a drug cannot be directly compared with rates of clinical trials of another drug and may not reflect the rates observed 
in practice. 
Chronic Graft versus Host Disease 
In two clinical trials (Study KD025-213 and Study KD025-208), 83 adult patients with chronic GVHD were treated with 
REZUROCK 200 mg once daily [see Clinical Studies (14.1) in the full prescribing information]. The median duration of 
treatment was 9.2 months (range 0.5 to 44.7 months). 
Fatal adverse reaction was reported in one patient with severe nausea, vomiting, diarrhea and multi-organ failure. 
Permanent discontinuation of REZUROCK due to adverse reactions occurred in 18% of patients. The adverse reactions 
which resulted in permanent discontinuation of REZUROCK in >3% of patients included nausea (4%). Adverse reactions 
leading to dose interruption occurred in 29% of patients. The adverse reactions leading to dose interruption in ≥2% 
were infections (11%), diarrhea (4%), and asthenia, dyspnea, hemorrhage, hypotension, liver function test abnormal, 
nausea, pyrexia, edema, and renal failure with (2% each). 
The most common (≥20%) adverse reactions, including laboratory abnormalities, were infections, asthenia, nausea, 
diarrhea, dyspnea, cough, edema, hemorrhage, abdominal pain, musculoskeletal pain, headache, phosphate decreased, 
gamma glutamyl transferase increased, lymphocytes decreased, and hypertension. 
Table 2 summarizes the nonlaboratory adverse reactions. 

 

 

Table 3 summarizes the laboratory abnormalities in REZUROCK.  
 

7    DRUG INTERACTIONS 
7.1 Effect of Other Drugs on REZUROCK  
Strong CYP3A Inducers 
Coadministration of REZUROCK with strong CYP3A inducers decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with strong CYP3A inducers [see Dosage and Administration (2.3)]. 
Proton Pump Inhibitors 
Coadministration of REZUROCK with proton pump inhibitors decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with proton pump inhibitors [see Dosage and Administration (2.3)]. 
8    USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy  
Risk Summary 
Based on findings from animal studies and the mechanism of action [see Clinical Pharmacology (12.1) in the full 
prescribing information], REZUROCK can cause fetal harm when administered to pregnant women. There are no 
available human data on REZUROCK use in pregnant women to evaluate for a drug-associated risk. In animal 
reproduction studies, administration of belumosudil to pregnant rats and rabbits during the period of organogenesis 
resulted in adverse developmental outcomes, including alterations to growth, embryo-fetal mortality, and embryo-
fetal malformations at maternal exposures (AUC) approximately ≥3- (rat) and ≥0.07 (rabbit) times the human 
exposure (AUC) at the recommended dose (see Animal data). Advise pregnant women and females of reproductive 
potential of the potential risk to the 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  
Embryo-fetal development studies were conducted in rats with administration of belumosudil to pregnant animals 
during the period of organogenesis at oral doses of 25, 50, 150, and 300 mg/kg/day in a pilot study and doses of 15, 
50, and 150 mg/kg/day in a pivotal study. In the pilot study, maternal toxicity and embryo-fetal developmental effects 
were observed. Maternal toxicity (reduced body weight gain) occurred at 150 and 300 mg/kg/day doses. Increased 
post-implantation loss occurred at 50 and 300 mg/kg/day. Fetal-malformations were observed at ≥50 mg/kg/day and 
included absence of anus and tail, omphalocele, and dome shaped head. The exposure (AUC) at 50 mg/kg/day in rats 
is approximately 3 times the human exposure at the recommended dose of 200 mg. 
In an embryo-fetal developmental study in rabbits, pregnant animals administered oral doses of belumosudil at 50, 
125, and 225 mg/kg/day during the period of organogenesis resulted in maternal toxicity and embryo-fetal 

Table 2: Nonlaboratory Adverse Reactions in ≥10% Patients with Chronic GVHD Treated with REZUROCK

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

Infections and infestations
Infection (pathogen not specified)* 53 16
Viral infection† 19 4
Bacterial infection‡ 16 4
General disorders and administration site conditions
Asthenia§ 46 4
Edema¶ 27 1
Pyrexia 18 1
Gastrointestinal
Nausea# 42 4
Diarrhea 35 5
Abdominal painÞ 22 1
Dysphagia 16 0
Respiratory, thoracic and mediastinal
Dyspneaß 33 5
Coughà 30 0
Nasal congestion 12 0

Table 1: Recommended Dosage Modifications for REZUROCK for Adverse Reactions
Adverse Reaction Severity* REZUROCK Dosage Modifications
Hepatotoxicity  
[see Adverse Reactions 
(6.1)]

Grade 3 AST or ALT (5x to 20x ULN) or 
Grade 2 bilirubin (1.5x to 3x ULN)

Hold REZUROCK until recovery of bilirubin, 
AST and ALT to Grade 0–1, then resume 
REZUROCK at the recommended dose.

Grade 4 AST or ALT (more than 20x ULN) 
or Grade ≥3 bilirubin (more than 3x ULN)

Discontinue REZUROCK permanently.

Other adverse reactions  
[see Adverse Reactions 
(6.1)]

Grade 3 Hold REZUROCK until recovery to Grade 0–1, 
then resume REZUROCK at the recommended 
dose level.

Grade 4 Discontinue REZUROCK permanently.
*Based on CTCAE v 4.03

Table 3: Selected Laboratory Abnormalities in Patients with Chronic GVHD Treated with REZUROCK

REZUROCK 
200 mg once daily

Grade 0–1 
Baseline

Grade 2–4 
Max Post

Grade 3–4 
Max Post

Parameter (N) (%) (%)
Chemistry
Phosphate decreased 76 28 7
Gamma Glutamyl Transferase increased 47 21 11
Calcium decreased 82 12 1
Alkaline Phosphatase increased 80 9 0
Potassium increased 82 7 1
Alanine Aminotransferase increased 83 7 2
Creatinine increased 83 4 0
Hematology
Lymphocytes decreased 62 29 13
Hemoglobin decreased 79 11 1
Platelets decreased 82 10 5
Neutrophil Count decreased 83 8 4

Table 2: Nonlaboratory Adverse Reactions in ≥10% Patients with Chronic GVHD Treated with REZUROCK (continued)

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

Vascular
Hemorrhageè 23 5
Hypertension 21 7
Musculoskeletal and connective tissue
Musculoskeletal painð 22 4
Muscle spasm 17 0
Arthralgia 15 2
Nervous system
Headacheø 21 0
Metabolism and nutrition
Decreased appetite 17 1
Skin and subcutaneous
Rashý 12 0
Pruritus£ 11 0

*infection with an unspecified pathogen includes acute sinusitis, device related infection, ear infection, folliculitis, 
gastroenteritis, gastrointestinal infection, hordeolum, infectious colitis, lung infection, skin infection, tooth infection, urinary 
tract infection, wound infection, upper respiratory tract infection, pneumonia, conjunctivitis, sinusitis, respiratory tract 
infection, bronchitis, sepsis, septic shock. 
†includes influenza, rhinovirus infection, gastroenteritis viral, viral upper respiratory tract infection, bronchitis viral, 
Epstein-Barr viremia, Epstein-Barr virus infection, parainfluenzae virus infection, Varicella zoster virus infection, viral 
infection. 
‡includes cellulitis, Helicobacter infection, Staphylococcal bacteremia, catheter site cellulitis, Clostridium difficile colitis, 
Escherichia urinary tract infection, gastroenteritis Escherichia coli, Pseudomonas infection, urinary tract infection bacterial. 
§includes fatigue, asthenia, malaise. 
¶includes edema peripheral, generalized edema, face edema, localized edema, edema. 
#includes nausea, vomiting. 
Þincludes abdominal pain, abdominal pain upper, abdominal pain lower. 
ßincludes dyspnea, dyspnea exertional, apnea, orthopnea, sleep apnea syndrome. 
àincludes cough, productive cough. 
èincludes contusion, hematoma, epistaxis, increased tendency to bruise, conjunctival hemorrhage, hematochezia, mouth 
hemorrhage, catheter site hemorrhage, hematuria, hemothorax, purpura. 
ðincludes pain in extremity, back pain, flank pain, limb discomfort, musculoskeletal chest pain, neck pain, 
musculoskeletal pain. 
øincludes headache, migraine. 
ýincludes rash, rash maculo-papular, rash erythematous, rash generalized, dermatitis exfoliative. 
£includes pruritus, pruritus generalized.

developmental effects. Maternal toxicity (body weight loss and mortality) was observed at doses ≥125 mg/kg/day. 
Embryo-fetal effects were observed at doses ≥50 mg/kg/day and included spontaneous abortion, increased post-
implantation loss, decreased percentage of live fetuses, malformations, and decreased fetal body weight. Malformations 
included those in the tail (short), ribs (branched, fused or deformed), sternebrae (fused), and neural arches (fused, 
misaligned, and deformed). The exposure (AUC) at 50 mg/kg/day in rabbits is approximately 0.07 times the human 
exposure at the recommended dose of 200 mg. 
8.2 Lactation 
Risk Summary 
There are no data available on the presence of belumosudil or its metabolites in human milk or the effects on the 
breastfed child, or milk production. Because of the potential for serious adverse reactions from belumosudil in the 
breastfed child, advise lactating women not to breastfeed during treatment with REZUROCK and for at least one week 
after the last dose. 
8.3 Females and Males of Reproductive Potential 
REZUROCK can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations (8.1)]. 
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating treatment with REZUROCK. 
Contraception 
Females 
Advise females of reproductive potential to use effective contraception during treatment with REZUROCK and for at 
least one week after the last dose of REZUROCK. If this drug is used during pregnancy or if the patient becomes 
pregnant while taking this drug, the patient should be informed of the potential hazard to a fetus. 
Males 
Advise males with female partners of reproductive potential to use effective contraception during treatment with 
REZUROCK and for at least one week after the last dose of REZUROCK. 
Infertility 
Females 
Based on findings from rats, REZUROCK may impair female fertility. The effect on fertility is reversible [see Nonclinical 
Toxicology (13.1) in the full prescribing information]. 

REZUROCK® 

 (belumosudil) tablets, for oral use 
Males 
Based on findings from rats and dogs, REZUROCK may impair male fertility. The effects on fertility are reversible  
[see Nonclinical Toxicology (13.1) in the full prescribing information]. 
8.4 Pediatric Use 
The safety and effectiveness of REZUROCK have been established in pediatric patients 12 years and older. Use of 
REZUROCK in this age group is supported by evidence from adequate and well-controlled studies of REZUROCK in 
adults with additional population pharmacokinetic data demonstrating that age and body weight had no clinically 
meaningful effect on the pharmacokinetics of drug substance, that the exposure of drug substance is expected to be 
similar between adults and pediatric patients age 12 years and older, and that the course of disease is sufficiently 
similar in adult and pediatric patients to allow extrapolation of data in adults to pediatric patients. 
The safety and effectiveness of REZUROCK in pediatric patients less than 12 years old have not been established. 
8.5 Geriatric Use 
Of the 186 patients with chronic GVHD in clinical studies of REZUROCK, 26% were 65 years and older. No clinically 
meaningful differences in safety or effectiveness of REZUROCK were observed in comparison to younger patients. 
 
Distributed and marketed by: 
Kadmon Pharmaceuticals, LLC 
Bridgewater, NJ 08807 
A SANOFI COMPANY 
1-800-633-1610 
REZUROCK® is a registered trademark of Kadmon Pharmaceuticals, LLC. 
© 2022 Kadmon Pharmaceuticals, LLC. All rights reserved. 
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Breast Cancer  
Expert Focuses  
on Decoding 
Biomarkers
by DARCY LEWIS
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WHEN A PHYSICIAN-SCIENTIST is closely 
identified with a particular landmark clini-
cal trial, one might expect that study to top a 
personal list of meaningful accomplishments. 
For Kevin Kalinsky, MD, MS, director of breast 
medical oncology at the Winship Cancer Institute 
of Emory University in Atlanta, Georgia, who is 
best known for his work on the RxPONDER trial 
(NCT01272037), it serves as one of a few  
accomplishments for which he is grateful that 
have impacted clinical care. The study findings 
showed that postmenopausal women with 
low-risk hormone receptor–positive, node- 
positive, HER2-negative breast cancer who 
received endocrine therapy do not benefit from 
adjuvant chemotherapy.1 

Kalinsky also singles out his contributions to 
the development of sacituzumab govitecan-hziy 
(Trodelvy), a Trop-2–directed antibody-drug 
conjugate, calling that work “probably the 
most meaningful experience I’ve had as a clini-
cal trialist and investigator.” He participated in 
the early-stage and pivotal trials that led to the 
agent's initial approval in patients with metastatic 
triple-negative breast cancer, including the  
phase 3 ASCENT trial (NCT02574455).2,3 

“What made it so meaningful was seeing in real 
time that patients who had not had much bene-
fit from other treatments were getting real benefit 
from this drug that was reasonably well toler-
ated,” Kalinsky said. 

In ASCENT, patients with relapsed or refrac-
tory metastatic triple-negative breast cancer were 
randomly assigned to receive either sacituzumab 
govitecan or physician’s choice of single-agent 
chemotherapy (eribulin [Halaven], vinorelbine, 
capecitabine, or gemcitabine). The median progres-
sion-free survival (PFS), the trial’s 
primary end point, was 5.6 months (95% 
CI, 4.3-6.3) with sacituzumab govite-
can vs 1.7 months (95% CI, 1.5-2.6) in the 
chemotherapy group (HR, 0.41; 95% CI, 
0.32-0.52; P < .001).2 

Kalinsky’s response does not surprise 
Komal Jhaveri, MD, FACP, a medical 
oncologist at Memorial Sloan Kettering 
Cancer Center in New York, New 
York. “He absolutely is best known for 
RxPONDER, which changed our treat-
ment paradigm for postmenopausal 
women with 1 to 3 positive nodes with 
an Oncotype DX score of less than 26,” 
she said. “But his scientific vigor to 
bring new treatments to patients and 
improve outcomes is matched by his 
passion and drive to deliver optimal care 
to all patients.”

That passion started early. “What drew many 
of us into oncology was seeing a loved one cope 
with cancer when we were young,” Kalinsky said, 
explaining that his grandfather died from small 
cell lung cancer when Kalinsky was 6 years old. 

“One aspect that made a huge impression on me 
was watching him seek the expertise of a special-
ist and the importance of that information to 
guide expectations and treatment options.”

Jane L. Meisel, MD, an associate professor at 
Winship Cancer Institute, sees that influence on 

Kalinsky to this day. “He’s been able to 
take some of the biggest questions that 
patients ask, turn them into research 
questions, and get them answered on a 
much larger level,” she said. “His work 
has both changed practice and the way 
we’re able to speak to patients with 
confidence on these issues.”

Kalinsky brings that dual focus on clin-
ical care and scientific discovery to all his 
roles at Winship, where he serves as the 
Louisa and Rand Glenn Family Chair in 
Breast Cancer Research and director of 
the Glenn Family Breast Center. As a dedi-
cated trialist, he has worked on increasing 
patient participation in phase 1 clinical 
studies. Kalinsky has served as coinvesti-
gator, coprincipal, or primary investigator 
on research grants worth approximately 
$2.7 million in federal funding and  

$1.6 million in private foundation funding.  
He also has mentored numerous junior faculty, 

fellows, and residents. His teaching roles include 
serving on the steering committee of the 40th 
Annual Miami Breast Cancer Conference®. 

Komal Jhaveri,  
MD, FACP

Jane L. Meisel, MD
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younger oncologists were commenting on how Kevin could have chosen to 
take the podium himself, but he made an explicit effort to mentor and guide a 
much younger female researcher to both lead that aspect of the trials  
analysis and then also present the data,” Meisel noted. “He’s so respectful 
and works hard to lift junior people up, which not every leader does.”

WHAT ABOUT PREMENOPAUSAL WOMEN?
Although RxPONDER clarified clinical decision-making for postmeno-
pausal patients, questions remain regarding premenopausal patients. 
Younger patients appear to benefit most from chemotherapy, but no one yet 
knows why that is. A new study, not yet open for accrual, aims to answer 
this question, Kalinsky said, explaining that ovarian function suppression 
might hold the key.

NRG Oncology is planning a phase 3 randomized trial, OFSET Chemo (NRG-
BR009). NRG-BR009 will add ovarian suppression to the familiar equation of 
endocrine therapy (aromatase inhibitor or tamoxifen) with or without accom-
panying chemotherapy in the adjuvant setting. The study will seek to recruit 
nearly 4000 premenopausal patients with hormone receptor–positive, HER2-
negative breast cancer with pN0 disease with an RS of 16 to 20 plus high 
clinical risk or an RS of 21 to 25 or with pN1 disease with an RS of 0 to 25. 
Patients will be stratified by age (> 40 or ≤ 40 years), nodal status  
(pN0 vs pN1), and RS (0-15 vs 16-25).6

Physicians' Education Resource®, LLC (PER®) is hosting the 4-day event 
(March 2-5, 2023) as an in-person live conference in Miami Beach, Florida.  

AN INSIDE LOOK AT RxPONDER
When Kalinsky sat down recently with OncologyLive® to discuss trends in 
breast cancer therapeutics and reflect on progress made, RxPONDER seemed 
like a good place to start. He and his coauthors conceived the trial to try to 
definitively answer the question of whether the 21-gene Oncotype DX recur-
rence score (RS) could predict which patients with hormone receptor–positive, 
HER2-negative breast cancer would benefit from postoperative chemotherapy. 
   “One of the greatest unmet needs has been to determine who needs chemo-
therapy and who doesn’t, and we wanted to have patients be able to opt out of 
treatments that they don’t need,” he said.

RxPONDER grew out of an earlier trial, SWOG-8814 (NCT00929591), which 
had suggested that the RS could be used to predict which patients with 
node-positive breast cancer would benefit from having chemotherapy added 
to their endocrine therapy.4 This trial, which Kalinsky describes as “pivotal,” 
found that women with an RS of less than 18 saw no benefit from the addition 
of chemotherapy, whereas those with an RS of at least 31 lived longer if they 
had chemotherapy. 

“What SWOG-8814 demonstrated was that there was a potential role for the 
RS to determine risk,” he said.

To meet the objective of determining the effect of chemotherapy on inva-
sive disease–free survival (IDFS) and whether the RS influenced that effect, 
RxPONDER recruited 5083 women (33.2% premenopausal and 66.8% post-
menopausal), of which 5018 participated in the trial. Participants with 
hormone receptor–positive, HER2-negative breast cancer; 1 to 3 positive 
axillary lymph nodes; and an RS of 25 or less were randomly assigned to 
endocrine therapy only or to chemotherapy followed by endocrine therapy.1

In postmenopausal patients, the 5-year IDFS rates were 91.9% with endo-
crine therapy alone vs 91.3% with chemoendocrine therapy, a difference 
that was not statistically significant (HR, 1.02; 95% CI, 0.82-1.26; P = .89). In 
premenopausal patients, the 5-year IDFS rates were 89.0% for women who 
received endocrine therapy alone vs 93.9% for those on combined chemother-
apy and endocrine therapy (HR, 0.60; 95% CI, 0.43-0.83; P = .002).1 

“This is a meaningful outcome for our patients,” Kalinsky said. “We’re now 
able to save thousands of patients the unnecessary toxicities and adverse effects 
and costs—both financial and quality of life—associated with chemotherapy.” 

Most recently, Kalinsky’s coauthor, Yara Abdou, MD, an assistant profes-
sor at the University of North Carolina Lineberger Comprehensive Cancer 
Center in Chapel Hill, presented data from a new analysis of RxPONDER at 
the 2022 San Antonio Breast Cancer Symposium in December. Abdou was 
Kalinsky's mentee in the American Society of Clinical Oncology's virtual 
mentoring program.

The findings showed that non-Hispanic Black patients with hormone recep-
tor–positive, HER2-negative breast cancer were more likely to have worse 
outcomes than non-Hispanic White, Asian, and Hispanic patients (FIGURE5). 

The poorer outcomes were observed even with similar RS, Abdou noted.5

In a multivariable analysis that accounted for RS, treatment arm, menopausal 
status, age, and grade, non-Hispanic Black patients had a 37% higher risk of 
invasive cancer than non-Hispanic White patients. Further data showed that 
non-Hispanic Black patients had a distant relapse–free survival rate of 90.1% vs 
94.7% for non-Hispanic White patients (HR, 1.39; 95% CI, 1.01-1.91; P = .004).5

Among RxPONDER’s 4048 evaluable patients, non-Hispanic White patients 
were the largest group at 70%. The remainder of patients were non-Hispanic 
Black (6.1%), Hispanic (15.1%), Asian (8.0%), or Native American or Pacific 
Islanders (0.8%). Recurrence scores were similar across all patient and racial 
subgroups, but non-Hispanic Black patients were more likely to present with 
high-grade tumors (18%) vs non-Hispanic White patients (10%).5 

Abdou’s presentation garnered conversation behind the scenes in San 
Antonio—and not just because of the findings she shared. “A lot of the 

FIGURE.  
Snapshot of  Updated RxPONDER Data:  Outcomes Analyzed by Race 5

Patient population
N = 4048

15.1%

8.0%

6.1%

0.8%

70%

■ Non-Hispanic White 
■ Non-Hispanic Black 
■ Hispanic 
■ Asian 
■  Native American/

Pacific Islander

5-YEAR IDFS by Race and Ethnicity a

Group No. of participants 5-year IDFS
Non-Hispanic White 2833 91.5%
Non-Hispanic Black 248 87.2%
Non-Hispanic Asian 324 93.9%
Hispanic 610 91.4%
IDFS, invasive disease-free survival.
aNative American/Pacific Islanders were excluded from the analysis because of the low number of 
patients and events in this cohort.



Breast Cancer

20    Vol. 24 | No. 2 | JANUARY 2023

Louisa and Rand Glenn Family Chair 
in Breast Cancer Research, Winship 
Cancer Institute of Emory University

Director, Glenn Family Breast Center, 
Winship Cancer Institute 

Director, Breast Medical Oncology, 
Winship Cancer Institute 

Coinvestigator, coprincipal, or primary 
investigator on research grants of 
approximately $2.7 million in federal 
funding and $1.6 million in private 
foundation funding, including as a 
coinvestigator on an active  
$1.9 million grant from the  
National Institutes of Health

One Race One Mission-Physician of 
Impact Award, Komen Greater New 
York City

Ewig Clinical Scholar Teaching Award, 
Columbia University Medical Center

SWOG/Hope Foundation Impact 
Award, supporting genomic testing on 
patient-derived xenografts

KL2 Mentored Career Development 
Award, Columbia University Irving 
Institute for Clinical and Translational 
Research

Merit Award, American Society  
of Clinical Oncology

Abby Shevitz Award, Young 
Physician’s Award in Hematology/
Oncology, Tufts-New England  
Medical Center Fellow

Oliver Smith Award for Excellence 
in Patient Care, Tufts-New England 
Medical Center Fellow

Excellence in Teaching Award,  
Tufts-New England Medical  
Center resident

2021- 
present

2009- 
present

2013- 
2015

2018

2014

2009

2008

2005

2002- 
2004

2017

2020- 
present

Kevin Kalinsky,  
MD, MS

CAREER H IGHLIGHTS

genomically defined population, what the rate 
of adherence and tolerability is from ovarian 
function suppression.”

REVISITING TAILORx
TAILORx (NCT00310180) is another landmark 
trial that has helped clarify which patients with 
breast cancer can safely forgo chemotherapy.7 
Among 9719 evaluable patients with hormone 
receptor–positive, HER2-negative, node-nega-
tive breast cancer, 6711 (69%) had a midrange 
RS of 11 to 25 and were randomly assigned to 
receive either chemoendocrine therapy or endo-
crine therapy alone. The primary outcome of 
this noninferiority trial was IDFS.

IDFS was very similar in both groups. Five 
years after treatment, the rate of IDFS among 
patients with an RS of 11 to 25 was 92.8% in the 
endocrine-only group and 93.1% for those who 
also had chemotherapy (HR, 1.08, 95% CI, 0.94-
1.24; P = .26). At 9 years, the IDFS rate in this 
RS cohort was 83.3% for those who had endo-
crine therapy alone and 84.3% for those who 
had both therapies. None of these differences 
were considered statistically significant.7,8

Thus, TAILORx was the first trial to 
prospectively establish that approximately 
70% of women with hormone receptor–posi-
tive, HER2-negative, lymph node–negative 
breast cancer can safely skip chemotherapy. 
The finding applies to women who are older 
than 50 years at diagnosis with an 
RS of 11 to 25, any age with an RS of 
0 to 10, or 50 years or younger with 
an RS of 11 to 15.8 

At the 2022 San Antonio Breast 
Cancer Symposium, Joseph A. 
Sparano, MD, deputy director of 
the Tisch Cancer Institute at Mount 
Sinai Health System in New York, 
New York, and TAILORx lead author, 
presented an additional 3.5 years of 
recurrence and survival outcomes, for a total 
median follow-up of 11.0 years.9 Importantly, 
the main study findings remain unchanged: 
RS continues to be a reliable guide for 
patients with hormone receptor–positive, 
HER2-negative disease, Sparano said.10 

Women with an RS of 0 to 25 who had 
received endocrine therapy alone had very 
low recurrence rates, at approximately  
1% per year during the 12-year event period. 
However, more late recurrences occurred 
beyond 5 years than in the first 5 years. 
Distant recurrence rates remained low, and 
overall survival rates remained high for 
women with a score of 0 to 25 when treated 
with endocrine therapy alone. However, 
the rates of distant recurrence and IDFS 
diverged, suggesting the emergence of second 
primary cancers.10

Finally, distant recurrence rates remained 
higher for those with a score above 26 despite 
adding chemotherapy to endocrine therapy.10

OTHER UNMET NEEDS
The TAILORx updated recurrence data reinforce 
to Kalinsky the need to be able to prospectively 
identify patients who are likely to relapse. “One 
of the most commonly asked questions in clinic 
is, ‘How do I know this worked? And is there a 
blood test to tell us whether the cancer might 
come back?’ ” he said. “The tumor markers we 
have now are not terribly reliable, but we do 
have exciting new assays. So the technology is 
changing rapidly, and we need to figure out how 
to best use the blood tests.”

According to Kalinsky, exploring circulating 
markers, such as the use of circulating tumor 
DNA, may eventually help determine who may 
be at risk for late recurrence. “What’s going to 
have the greatest utility?” he mused. “Will it 
be these bespoke markers for minimal resid-
ual disease, meaning that you need the tumor 
tissue and then you look for specific alter-
ations in the blood based upon what you see in 
the tissue, or can it be tissue agnostic?” 

An RxPONDER substudy that might help 
answer this and other questions is ongo-
ing. “If patients had not yet had a recurrence 
and were within 8 years from their random-
ization, we are collecting blood markers like 

circulating tumor cells or circulat-
ing tumor DNA just to see if we can 
find indicators for late recurrence,” 
Kalinsky said.  

Unraveling the prognostication 
vs prediction issue is also a major 
unmet need in breast cancer overall, 
Kalinsky said. “One thing that’s still 
unclear is whether the blood-based 
biomarkers are purely prognostic, 
meaning simply that those patients 

who have presence of circulating cells are 
more likely to do worse. That’s what we’ve 
seen so far,” he said. “But can biomarkers be 
predictive? Maybe once we identify them, we 
could then change therapies to one of the new 
hormonal therapies, like an oral selective 
estrogen receptor downregulator, and change 
the biology of that cancer. That remains an 
interest as well, but we’re not there yet.”

MAINTAIN TRIAL 
In addition to his interest in new strategies 
for early breast cancer, Kalinsky is explor-
ing various aspects of metastatic disease. He 
was the principal investigator on the phase 2 
MAINTAIN trial (NCT02632045), which eval-
uated subsequent therapy for patients with 
hormone receptor–positive, HER2-negative 

Joseph A.  
Sparano, MD

“One of the limitations of all the genomic assay 
studies, including RxPONDER, is that less than 
20% of patients underwent ovarian function 
suppression,” Kalinsky said. “Not all patients can 
tolerate it so it will be important to look at, in a 
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metastatic breast cancer with disease progression 
following treatment with endocrine therapy plus a 
CDK4/6 inhibitor. 

Patients were randomly assigned to receive ribo-
ciclib (Kisqali), a CDK4/6 inhibitor, plus a different 
endocrine therapy or placebo plus a different endo-
crine therapy. Participants who previously received 
an aromatase inhibitor as endocrine therapy 
received fulvestrant (Faslodex) whereas those who 
had prior fulvestrant were treated with exemestane. 
Most participants had previously taken a different 
CDK4/6 inhibitor— palbociclib (Ibrance).11 

MAINTAIN investigators randomly assigned 119 
patients to either treatment arm, with median PFS 
as the primary end point. After a median follow-up 
of 18.2 months, patients in the ribociclib arm (n 
= 60) had a median PFS of 5.29 months (95% CI, 
3.02-8.12), compared with 2.76 months (95% CI, 
2.66-3.25) in the placebo arm, a finding that favored 
the ribociclib regimen (HR, 0.57; 95% CI, 0.39-0.95; 
P = .006). At 6 months, the PFS rates were 41.2% 
and 23.9%, respectively, and at 12 months, they 
were 24.6% and 7.4%, respectively.11

“CDK4/6 inhibitors have been such a game 
changer for our patients, so is there a role for just 
switching the endocrine therapy and continuing 
the CDK4/6 inhibitor when progression occurs?” 
Kalinsky asked. “MAINTAIN was the first random-
ized study to suggest that there was a benefit to 
doing ribociclib at the time of CDK4/6 inhibi-
tor progression.”

Kalinsky serves as the study principal investiga-
tor for postMONARCH (NCT05169567), an ongoing 
phase 3 trial looking at fulvestrant with or with-
out abemaciclib (Verzenio), a CDK4/6 inhibitor, in a 
post-CDK4/6 inhibitor population.

Meisel pointed out that many oncologists 
had been using such strategies even before the 
MAINTAIN findings were reported at the 2022 
American Society of Clinical Oncology Annual 
Meeting in June. “But Kevin was the first to ask that 
question in a research setting and then showed a 
statistically significant benefit to adding ribociclib,” 
she said. “But every good trial, especially in the 
metastatic space, answers some questions and then 
raises others.”

In the case of MAINTAIN, Meisel noted that most 
study patients had received adjuvant palbociclib in 
the first line and that all had switched to ribociclib 
on the study. “So, was it switching to a CDK4/6 inhib-
itor that mattered, or do you have to switch to that 
specific CDK4/6 inhibitor?” she said. “Does it matter 
which CDK4/6 inhibitor you use?”

Although MAINTAIN was a positive trial, it’s also 
sobering that the results weren’t extremely meaning-
ful clinically, Meisel noted. “The benefit was only a 
few months," she said, adding that "Kevin is the first 
to say there’s more work to do.” ■

For a full list of references,  
see the article at  . 

Miami Breast Cancer Conference® 

Celebrates 40 Years
by DARCY LEWIS

FOR THE PAST 4 DECADES, the Miami Breast Cancer Conference® has supported 
practicing oncologists through tumultuous changes in this disease space, always 
with the goal of clarifying how the latest research findings can be incorporated into 
clinical practice.

The 2023 edition will continue that tradition. The 40th Annual Miami Breast Cancer 
Conference® will be held from March 2 through March 5, 2023, in Miami Beach, Florida. 
Physicians’ Education Resource®, LLC (PER®) is hosting the live, in-person 4-day event. 
Surgical, medical, and radiation oncologists as well as geneticists, pathologists, radiol-
ogists, and supportive care specialists are invited to attend, as are fellows, nurse 
practitioners, nurses, physician assistants, researchers, and other health care profes-
sionals interested in the treatment of patients with breast cancer.

The conference will feature several new sessions, including a molecular tumor board. 
Other new features include in-person radiation oncology and nursing tracks and a 
poster walk with the program cochairs and steering committee members. This year’s 
program also will feature 2 multidisciplinary meet-the-experts sessions devoted to chal-
lenging case discussions and lively debates.

“We’re planning a whole new set of experiences for [attend-
ees], including better use of technology, more interactive 
sessions,” program chair Patrick I. Borgen, MD, said. “Our faculty 
for the 40th meeting will be the top-rated speakers from the last 
decade at this meeting.”

Borgen is chair of the Department of Surgery at Maimonides 
Medical Center and head of the Maimonides Breast Center at 
the Maimonides Cancer Center, both in Brooklyn, New York. The 
2023 cochairs are Hope S. Rugo, MD, FASCO, of UCSF Helen 

Diller Family Comprehensive Cancer Center in San Francisco, California; Debu Tripathy, 
MD, of The University of Texas MD Anderson Cancer Center in Houston; and Elizabeth A. 
Mittendorf, MD, PhD MHCM, of Brigham and Women’s Hospital in Boston, Massachusetts.

For Kevin Kalinsky, MD, MS, a member of the conference steering committee, the 
exchange of ideas sets it apart from other educational meetings. “Our faculty, who are 
international experts, present the most up-to-date findings and don't shy away from the 
real-life controversies that we all face in clinic,” Kalinsky said. “One walks away from 
Miami Breast with a much better understanding of how to treat patients with breast 
cancer with the most up-to-date information.”

Kalinsky is director of breast medical oncology, the Louisa and Rand Glenn Family 
Chair in Breast Cancer Research, and director of the Glenn Family Breast Center at the 
Winship Cancer Institute of Emory University in Atlanta, Georgia. 

An expert in breast cancer biomarkers, Kalinsky plans to include discussion of a 
recently developed algorithm, RSClin. The online tool integrates the 21-gene recurrence 
score with clinical-pathological features such as tumor grade, tumor size, and patient 
age to help establish whether chemotherapy would be beneficial for individual patients 
with early breast cancer.1 “RSClin provides more prognostic information than either 
recurrence score or clinical-pathological features alone,” Kalinsky said. “I want to make 
sure this tool is widely known because I use it every week in clinic.” ■

R E F E R E N C E

1. Sparano JA, Crager MR, Tang G, Gray RJ, Stemmer SM, Shak S. Development and validation of a 

tool integrating the 21-gene recurrence score and clinical-pathological features to individualize prognosis 

and prediction of chemotherapy benefit in early breast cancer. J Clin Oncol. 2021;39(6):557-564. 

doi:10.1200/JCO.20.03007

For more information 
about the Miami Breast 

Cancer Conference®,  
visit bit.ly/3hFvGg5.

Patrick I. Borgen, MD
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*It is unclear if tafasitamab or loncastuximab tesirine or if any other CD-19 directed therapy would have a negative impact 
on the e�  cacy of subsequent anti-CD19 CAR T-cell therapy.
NCCN makes no warranties of any kind whatsoever regarding their content, use, or application and disclaims any 
responsibility for their application or use in any way.
DLBCL=di� use large B-cell lymphoma; NCCN=National Comprehensive Cancer Network.

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) 
recommend tafasitamab-cxix (MONJUVI)  
in combination with lenalidomide as a second-line or subsequent therapy 
option for DLBCL in patients who are not candidates for transplant.2*

NCCN
GUIDELINES

IMPORTANT SAFETY INFORMATION
Contraindications
None.

Warnings and Precautions
Infusion-Related Reactions
MONJUVI can cause infusion-related reactions 
(IRRs). In L-MIND, infusion-related reactions 
occurred in 6% of the 81 patients. Eighty 
percent of infusion-related reactions occurred 
during cycle 1 or 2. Signs and symptoms 

Please see additional Important Safety Information and the Brief Summary 
of Prescribing Information on the following pages.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the 
treatment of adult patients with relapsed or refractory di� use large B-cell lymphoma 
(DLBCL) not otherwise specifi ed, including DLBCL arising from low grade lymphoma, 
and who are not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval based on overall response 
rate. Continued approval for this indication may be contingent upon verifi cation and 
description of clinical benefi t in a confi rmatory trial(s).

for injection, for intravenous use

included fever, chills, rash, fl ushing, dyspnea, 
and hypertension. These reactions were 
managed with temporary interruption of the 
infusion and/or with supportive medication. 
Premedicate patients prior to starting 
MONJUVI infusion. Monitor patients frequently 
during infusion. Based on the severity of 
the infusion-related reaction, interrupt or 
discontinue MONJUVI. Institute appropriate 
medical management.

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1
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for injection, for intravenous use

L-MIND study design1

•  L-MIND was an open-label, multicenter, single-arm study that evaluated the e�  cacy and safety of MONJUVI in 
combination with lenalidomide followed by MONJUVI monotherapy in adult patients with R/R DLBCL after 1 to 3 prior 
systemic DLBCL therapies, including CD20-containing therapy. The median number of prior therapies was 2

•  Enrolled patients at the time of the trial were not eligible for or refused ASCT
•  E�  cacy was established in 71 patients with DLBCL (confi rmed by central laboratory) based on best ORR 

(defi ned as the proportion of complete and partial responders) and DoR, as assessed by an Independent Review 
Committee using the International Working Group Response Criteria (Cheson 2007)

•  Patients received MONJUVI 12 mg/kg intravenously in combination with lenalidomide (25 mg orally on 
days 1 to 21 of each 28-day cycle) for a maximum of 12 cycles, followed by MONJUVI as monotherapy until 
disease progression or unacceptable toxicity

HIGH ORR REACHED, with a majority 
of responders achieving CR1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†

ORR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†
MONJUVI is second-line targeted immunotherapy for 
adult patients with DLBCL who are ineligible for transplant1

Please see additional Important Safety Information and the Brief Summary of Prescribing Information 
on the following pages.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In 
L-MIND, Grade 3 neutropenia occurred in 25% of patients, 
thrombocytopenia in 12% and anemia in 7%. Grade 4 
neutropenia occurred in 25% and thrombocytopenia 
in 6%. Neutropenia led to treatment discontinuation in 
3.7% of patients.
Monitor complete blood counts (CBC) prior to 
administration of each treatment cycle and throughout 
treatment. Monitor patients with neutropenia for signs of 
infection. Consider granulocyte colony-stimulating factor 
(G-CSF) administration. Withhold MONJUVI based on the 
severity of the adverse reaction. Refer to the lenalidomide 
prescribing information for dosage modifi cations. 

Infections
Fatal and serious infections, including opportunistic 
infections, occurred in patients during treatment with 
MONJUVI and following the last dose.  

In L-MIND, 73% of the 81 patients developed an infection. 
The most frequent infections were respiratory tract 
infection (24%), urinary tract infection (17%), bronchitis 
(16%), nasopharyngitis (10%) and pneumonia (10%). 
Grade 3 or higher infection occurred in 30% of the 
81 patients. The most frequent grade 3 or higher infection 
was pneumonia (7%). Infection-related deaths were 
reported in 2.5% of the 81 patients.

Monitor patients for signs and symptoms of infection 
and manage infections as appropriate.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the treatment of adult patients with 
relapsed or refractory di¡ use large B-cell lymphoma (DLBCL) not otherwise specifi ed, including DLBCL arising from 
low grade lymphoma, and who are not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval based on overall response rate. Continued approval for this 
indication may be contingent upon verifi cation and description of clinical benefi t in a confi rmatory trial(s).

Best ORR: 55% (n=39; 95% CI: 43%, 67%) 

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†‡

Median DoR: 21.7 months (range: 0, 24)

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

Best ORR: 54%§ (n=38; 95% CI: 41%, 66%) 

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
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MONJUVI, in combination 
with lenalidomide, was granted 
accelerated approval based on 
the 1-year primary analysis of the 
L-MIND study. The data for the 
3-year analysis of the L-MIND 
study has not yet been submitted 
to or reviewed by the FDA. The 
status with respect to potential 
inclusion of these data in the 
fi nal, FDA-approved labeling has 
yet to be determined.

R/R=relapsed/refractory; 
ASCT=autologous stem cell 
transplant; ORR=best overall response 
rate; DoR=duration of response; 
CR=complete response rate; 
CI=confi dence interval; PR=partial 
response rate; NR=not reached.

|| This analysis is exploratory in 
nature, and L-MIND was not 
designed or powered to evaluate 
and compare multiple subgroups. 
These results should be interpreted 
with caution given the small 
sample size, which may lead to 
estimates that are unstable.

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

§ Due to rounding, ORR percentages 
may not correspond with the sum of 
CR and PR percentages.

* The cuto¡  date for the primary 
analysis was November 30, 2018 
and occurred after the last patient 
enrolled had completed 12 months 
of follow-up. The cuto¡  date for 
the 3-year follow-up analysis was 
October 30, 2020 and occurred 
after the last patient enrolled had 
completed 35 months of follow-up.3,4
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for injection, for intravenous use

L-MIND study design1

•  L-MIND was an open-label, multicenter, single-arm study that evaluated the e�  cacy and safety of MONJUVI in 
combination with lenalidomide followed by MONJUVI monotherapy in adult patients with R/R DLBCL after 1 to 3 prior 
systemic DLBCL therapies, including CD20-containing therapy. The median number of prior therapies was 2

•  Enrolled patients at the time of the trial were not eligible for or refused ASCT
•  E�  cacy was established in 71 patients with DLBCL (confi rmed by central laboratory) based on best ORR 

(defi ned as the proportion of complete and partial responders) and DoR, as assessed by an Independent Review 
Committee using the International Working Group Response Criteria (Cheson 2007)

•  Patients received MONJUVI 12 mg/kg intravenously in combination with lenalidomide (25 mg orally on 
days 1 to 21 of each 28-day cycle) for a maximum of 12 cycles, followed by MONJUVI as monotherapy until 
disease progression or unacceptable toxicity

HIGH ORR REACHED, with a majority 
of responders achieving CR1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†

ORR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†
MONJUVI is second-line targeted immunotherapy for 
adult patients with DLBCL who are ineligible for transplant1

Please see additional Important Safety Information and the Brief Summary of Prescribing Information 
on the following pages.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In 
L-MIND, Grade 3 neutropenia occurred in 25% of patients, 
thrombocytopenia in 12% and anemia in 7%. Grade 4 
neutropenia occurred in 25% and thrombocytopenia 
in 6%. Neutropenia led to treatment discontinuation in 
3.7% of patients.
Monitor complete blood counts (CBC) prior to 
administration of each treatment cycle and throughout 
treatment. Monitor patients with neutropenia for signs of 
infection. Consider granulocyte colony-stimulating factor 
(G-CSF) administration. Withhold MONJUVI based on the 
severity of the adverse reaction. Refer to the lenalidomide 
prescribing information for dosage modifi cations. 

Infections
Fatal and serious infections, including opportunistic 
infections, occurred in patients during treatment with 
MONJUVI and following the last dose.  

In L-MIND, 73% of the 81 patients developed an infection. 
The most frequent infections were respiratory tract 
infection (24%), urinary tract infection (17%), bronchitis 
(16%), nasopharyngitis (10%) and pneumonia (10%). 
Grade 3 or higher infection occurred in 30% of the 
81 patients. The most frequent grade 3 or higher infection 
was pneumonia (7%). Infection-related deaths were 
reported in 2.5% of the 81 patients.

Monitor patients for signs and symptoms of infection 
and manage infections as appropriate.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the treatment of adult patients with 
relapsed or refractory di¡ use large B-cell lymphoma (DLBCL) not otherwise specifi ed, including DLBCL arising from 
low grade lymphoma, and who are not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval based on overall response rate. Continued approval for this 
indication may be contingent upon verifi cation and description of clinical benefi t in a confi rmatory trial(s).

Best ORR: 55% (n=39; 95% CI: 43%, 67%) 

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†‡

Median DoR: 21.7 months (range: 0, 24)

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

Best ORR: 54%§ (n=38; 95% CI: 41%, 66%) 

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
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Response rates in 2L and 3L+ (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†||
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Patients who had received 
1 prior therapy

2L (n=35)
Patients who had received 
2 or more prior therapies

28% CR

3L+ (n=36)

17% PR

63% ORR
(n=22; 95% 
CI: 45%, 79%)

44% ORR§

(n=16; 95% 
CI: 28%, 62%)

MONJUVI, in combination 
with lenalidomide, was granted 
accelerated approval based on 
the 1-year primary analysis of the 
L-MIND study. The data for the 
3-year analysis of the L-MIND 
study has not yet been submitted 
to or reviewed by the FDA. The 
status with respect to potential 
inclusion of these data in the 
fi nal, FDA-approved labeling has 
yet to be determined.

R/R=relapsed/refractory; 
ASCT=autologous stem cell 
transplant; ORR=best overall response 
rate; DoR=duration of response; 
CR=complete response rate; 
CI=confi dence interval; PR=partial 
response rate; NR=not reached.

|| This analysis is exploratory in 
nature, and L-MIND was not 
designed or powered to evaluate 
and compare multiple subgroups. 
These results should be interpreted 
with caution given the small 
sample size, which may lead to 
estimates that are unstable.

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

§ Due to rounding, ORR percentages 
may not correspond with the sum of 
CR and PR percentages.

* The cuto¡  date for the primary 
analysis was November 30, 2018 
and occurred after the last patient 
enrolled had completed 12 months 
of follow-up. The cuto¡  date for 
the 3-year follow-up analysis was 
October 30, 2020 and occurred 
after the last patient enrolled had 
completed 35 months of follow-up.3,4
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for injection, for intravenous use

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
© 2022              February 2022              RC-US-TAF-01441
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corporation. 
MorphoSys is a registered trademark of MorphoSys AG.
Incyte and the Incyte logo are registered trademarks of Incyte Corporation.
All other trademarks are the property of their respective owner(s).

Please see the Brief Summary of Prescribing Information on the following pages.
REFERENCES: 1. MONJUVI Prescribing Information. Boston, MA: MorphoSys. 6/2021. 2. Referenced with permission from the NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) for B-Cell Lymphomas V.5.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. 
Accessed September 22, 2021. To view the most recent and complete version of the guideline, go online to NCCN.org. 3. Data on fi le. 3-year follow-up 
analysis. MorphoSys. Boston, MA. 4. Data on fi le. CSR. MorphoSys. Boston, MA.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with 
lenalidomide, is indicated for the treatment of adult 
patients with relapsed or refractory di� use large B-cell 
lymphoma (DLBCL) not otherwise specifi ed, including 
DLBCL arising from low grade lymphoma, and who are 
not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval 
based on overall response rate. Continued approval for 
this indication may be contingent upon verifi cation and 
description of clinical benefi t in a confi rmatory trial(s).

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause 
fetal B-cell depletion when administered to a pregnant 
woman. Advise pregnant women of the potential risk to 
a fetus. Advise women of reproductive potential to use 
e� ective contraception during treatment with MONJUVI 
and for at least 3 months after the last dose.

MONJUVI is initially administered in combination with 
lenalidomide. The combination of MONJUVI with 
lenalidomide is contraindicated in pregnant women 
because lenalidomide can cause birth defects and death 
of the unborn child. Refer to the lenalidomide prescribing 
information on use during pregnancy.

Adverse Reactions 
Serious adverse reactions occurred in 52% of patients 
who received MONJUVI. Serious adverse reactions in 
≥6% of patients included infections (26%), including 
pneumonia (7%), and febrile neutropenia (6%). Fatal 
adverse reactions occurred in 5% of patients who 
received MONJUVI, including cerebrovascular accident 
(1.2%), respiratory failure (1.2%), progressive multifocal 
leukoencephalopathy (1.2%) and sudden death (1.2%). 

Permanent discontinuation of MONJUVI or lenalidomide 
due to an adverse reaction occurred in 25% of patients 
and permanent discontinuation of MONJUVI due to an 
adverse reaction occurred in 15%. The most frequent 
adverse reactions which resulted in permanent 
discontinuation of MONJUVI were infections (5%), 
nervous system disorders (2.5%), respiratory, thoracic 
and mediastinal disorders (2.5%).

Dosage interruptions of MONJUVI or lenalidomide due 
to an adverse reaction occurred in 69% of patients and 
dosage interruption of MONJUVI due to an adverse 
reaction occurred in 65%. The most frequent adverse 
reactions which required a dosage interruption of 
MONJUVI were blood and lymphatic system disorders 
(41%), and infections (27%).

The most common adverse reactions (≥20%) were 
neutropenia (51%), fatigue (38%), anemia (36%), diarrhea 
(36%), thrombocytopenia (31%), cough (26%), pyrexia (24%), 
peripheral edema (24%), respiratory tract infection (24%), 
and decreased appetite (22%).

You may report side e� ects to the FDA at (800) FDA-1088 
or www.fda.gov/medwatch. You may also report side 
e� ects to MORPHOSYS US INC. at (844) 667-1992.

To learn more, visit MonjuviHCP.com

  For information about patient assistance, visit MyMISSIONSupport.com

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1

REACH FOR MONJUVIREACH FOR MONJUVI
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MONJUVI® (tafasitamab-cxix) 
Initial U.S. Approval: 2020

INDICATIONS AND USAGE
MONJUVI, in combination with lenalidomide, is indicated for the treatment of adult 
patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL) not 
otherwise specified, including DLBCL arising from low grade lymphoma, and who  
are not eligible for autologous stem cell transplant (ASCT).
This indication is approved under accelerated approval based on overall response 
rate. Continued approval for this indication may be contingent upon verification and 
description of clinical benefit in a confirmatory trial(s).
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
MONJUVI can cause infusion-related reactions. In L-MIND, infusion-related reactions 
occurred in 6% of the 81 patients. Eighty percent of infusion-related reactions 
occurred during cycle 1 or 2. Signs and symptoms included fever, chills, rash, 
flushing, dyspnea, and hypertension. These reactions were managed with temporary 
interruption of the infusion and/or with supportive medication.
Premedicate patients prior to starting MONJUVI infusion. Monitor patients frequently 
during infusion. Based on the severity of the infusion-related reaction, interrupt or 
discontinue MONJUVI. Institute appropriate medical management.
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, including neutropenia, 
thrombocytopenia, and anemia. In L-MIND, Grade 3 neutropenia occurred in 25%  
of patients, thrombocytopenia in 12%, and anemia in 7%. Grade 4 neutropenia occurred 
in 25% and thrombocytopenia in 6%. Neutropenia led to treatment discontinuation  
in 3.7% of patients.
Monitor CBC prior to administration of each treatment cycle and throughout 
treatment. Monitor patients with neutropenia for signs of infection. Consider 
granulocyte colony-stimulating factor administration. Withhold MONJUVI based 
on the severity of the adverse reaction. Refer to the lenalidomide prescribing 
information for dosage modifications.
Infections
Fatal and/or serious infections, including opportunistic infections, occurred in patients 
during treatment with MONJUVI and following the last dose.
In L-MIND, 73% of the 81 patients developed an infection. The most frequent 
infections were respiratory tract infection (24%), urinary tract infection (17%), bronchitis 
(16%), nasopharyngitis (10%) and pneumonia (10%). Grade 3 or higher infection 
occurred in 30% of the 81 patients. The most frequent grade 3 or higher infection was 
pneumonia (7%). Infection-related deaths were reported in 2.5% of the 81 patients.
Monitor patients for signs and symptoms of infection and manage infections  
as appropriate. 
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion when 
administered to a pregnant woman. Advise pregnant women of the potential risk to a 
fetus. Advise females of reproductive potential to use effective contraception during 
treatment with MONJUVI and for at least 3 months after the last dose.
MONJUVI is initially administered in combination with lenalidomide. The combination 
of MONJUVI with lenalidomide is contraindicated in pregnant women because 
lenalidomide can cause birth defects and death of the unborn child. Refer to the 
lenalidomide prescribing information on use during pregnancy.
ADVERSE REACTIONS 
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in clinical trials of a drug cannot be directly compared to  
rates in other clinical trials of another drug and may not reflect the rates observed  
in practice.
Relapsed or Refractory Diffuse Large B-Cell Lymphoma

The safety of MONJUVI was evaluated in L-MIND. Patients (n=81) received MONJUVI 
12 mg/kg intravenously in combination with lenalidomide for a maximum of 12 cycles, 
followed by MONJUVI as monotherapy until disease progression or unacceptable 
toxicity as follows:
• Cycle 1: Days 1, 4, 8, 15 and 22 of the 28-day cycle;

• Cycles 2 and 3: Days 1, 8, 15 and 22 of each 28-day cycle;

• Cycles 4 and beyond: Days 1 and 15 of each 28-day cycle.

Among patients who received MONJUVI, 57% were exposed for 6 months or longer, 
42% were exposed for greater than one year, and 24% were exposed for greater than 
two years.
Serious adverse reactions occurred in 52% of patients who received MONJUVI. 
Serious adverse reactions in ≥6% of patients included infections (26%), including 
pneumonia (7%), and febrile neutropenia (6%). Fatal adverse reactions occurred in 
5% of patients who received MONJUVI, including cerebrovascular accident (1.2%), 
respiratory failure (1.2%), progressive multifocal leukoencephalopathy (1.2%) and 
sudden death (1.2%).
Permanent discontinuation of MONJUVI or lenalidomide due to an adverse  
reaction occurred in 25% of patients and permanent discontinuation of MONJUVI 
due to an adverse reaction occurred in 15%. The most frequent adverse reactions 
which resulted in permanent discontinuation of MONJUVI were infections  
(5%), nervous system disorders (2.5%), respiratory, thoracic and mediastinal 
disorders (2.5%). 
Dosage interruptions of MONJUVI or lenalidomide due to an adverse reaction 
occurred in 69% of patients and dosage interruption of MONJUVI due to an adverse 
reaction occurred in 65%. The most frequent adverse reactions which required a 
dosage interruption of MONJUVI were blood and lymphatic system disorders (41%), 
and infections (27%).

The most common adverse reactions (≥ 20%) were neutropenia, fatigue, anemia, 
diarrhea, thrombocytopenia, cough, pyrexia, peripheral edema, respiratory tract 
infection, and decreased appetite.
Table 3 summarizes the adverse reactions in L-MIND.

*Fatigue includes asthenia and fatigue
+ Respiratory tract infection includes: lower respiratory tract infection, upper respiratory 
tract infection, respiratory tract infection

† Urinary tract infection includes: urinary tract infection, Escherichia urinary tract 
infection, urinary tract infection bacterial, urinary tract infection enterococcal 

^ Abdominal pain includes abdominal pain, abdominal pain lower, and abdominal  
pain upper
‡ Rash includes rash, rash maculo-papular, rash pruritic, rash erythematous, rash pustular
Clinically relevant adverse reactions in <10% of patients who received MONJUVI were:
• Blood and lymphatic system disorders: lymphopenia (6%)

•  General disorders and administration site conditions: infusion-related reaction (6%)

• Infections: sepsis (4.9%)

• Investigations: weight decreased (4.9%)

•  Musculoskeletal and connective tissue disorders: arthralgia (9%), pain in extremity 
(9%), musculoskeletal pain (2.5%)

•  Neoplasms benign, malignant and unspecified: basal cell carcinoma (1.2%)

• Nervous system disorders: headache (9%), paresthesia (7%), dysgeusia (6%)

•  Respiratory, thoracic and mediastinal disorders: nasal congestion (4.9%), 
exacerbation of chronic obstructive pulmonary disease (1.2%)

•  Skin and subcutaneous tissue disorders: erythema (4.9%), alopecia (2.5%), 
hyperhidrosis (2.5%)

MONJUVI 
(N=81)

Adverse Reaction
All Grades

(%)
Grade 3 or 4

(%)

Blood and lymphatic system disorders

Neutropenia 51 49

Anemia 36 7

Thrombocytopenia 31 17

Febrile neutropenia 12 12

General disorders and administration site conditions

Fatigue* 38 3.7

Pyrexia 24 1.2

Peripheral edema 24 0

Gastrointestinal disorders

Diarrhea 36 1.2

Constipation 17 0

Abdominal pain^ 15 1.2

Nausea 15 0

Vomiting 15 0

Respiratory, thoracic and mediastinal disorders

Cough 26 1.2

Dyspnea 12 1.2

Infections

Respiratory tract infection+ 24 4.9

Urinary tract infection† 17 4.9

Bronchitis 16 1.2

Metabolism and nutrition disorders

Decreased appetite 22 0

Hypokalemia 19 6

Musculoskeletal and connective tissue disorders

Back pain 19 2.5

Muscle spasms 15 0

Skin and subcutaneous tissue disorders   

Rash‡ 15 2.5

Pruritus 10 1.2

Table 3: Adverse Reactions (≥10%) in Patients with Relapsed or Refractory Diffuse 
Large B-Cell Lymphoma Who Received MONJUVI in L-MIND
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Table 4 summarizes the laboratory abnormalities in L-MIND.  

Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. The 
detection of antibody formation is highly dependent on the sensitivity and specificity 
of the assays. Additionally, the observed incidence of antibody (including neutralizing 
antibody) positivity in an assay may be influenced by several factors, including assay 
methodology, sample handling, timing of sample collection, concomitant medications, 
and underlying disease. For these reasons, comparison of the incidence of antibodies 
in the studies described below with the incidence of antibodies in other studies or to 
other tafasitamab products may be misleading.

Overall, no treatment-emergent or treatment-boosted anti-tafasitamab antibodies were 
observed. No clinically meaningful differences in the pharmacokinetics, efficacy, or 
safety profile of tafasitamab-cxix were observed in 2.5% of 81 patients with relapsed or 
refractory DLBCL with pre-existing anti-tafasitamab antibodies in L-MIND. 

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion when 
administered to a pregnant woman. There are no available data on MONJUVI use in 
pregnant women to evaluate for a drug-associated risk. Animal reproductive toxicity 
studies have not been conducted with tafasitamab-cxix.
In the U.S. general population, the estimated background risk of major birth defects 
and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%, 
respectively.
MONJUVI is administered in combination with lenalidomide for up to 12 cycles. 
Lenalidomide can cause embryo-fetal harm and is contraindicated for use in 
pregnancy. Refer to the lenalidomide prescribing information for additional information. 
Lenalidomide is only available through a REMS program.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G (IgG) monoclonal antibodies are transferred across the placenta. 
Based on its mechanism of action, MONJUVI may cause depletion of fetal CD19 
positive immune cells. Defer administering live vaccines to neonates and infants 
exposed to tafasitamab-cxix in utero until a hematology evaluation is completed.
Data
Animal Data 
Animal reproductive studies have not been conducted with tafasitamab-cxix. 
Tafasitamab-cxix is an IgG antibody and thus has the potential to cross the placental 
barrier permitting direct fetal exposure and depleting fetal B lymphocytes. 
Lactation
Risk Summary
There are no data on the presence of tafasitamab-cxix in human milk or the effects 
on the breastfed child or milk production. Maternal immunoglobulin G is known to 
be present in human milk. The effects of local gastrointestinal exposure and limited 
systemic exposure in the breastfed infant to MONJUVI are unknown. Because of the 
potential for serious adverse reactions in the breastfed child, advise women not to 
breastfeed during treatment with MONJUVI and for at least 3 months after the last 
dose. Refer to lenalidomide prescribing information for additional information.

Females and Males of Reproductive Potential 
MONJUVI can cause fetal B-cell depletion when administered to a pregnant woman.
Pregnancy Testing
Refer to the prescribing information for lenalidomide for pregnancy testing 
requirements prior to initiating the combination of MONJUVI with lenalidomide.
Contraception
Females
Advise females of reproductive potential to use effective contraception during 
treatment with MONJUVI and for at least 3 months after the last dose. Additionally,  
refer to the lenalidomide prescribing information for additional recommendations  
for contraception. 
Males
Refer to the lenalidomide prescribing information for recommendations.
Pediatric Use
The safety and effectiveness of MONJUVI in pediatric patients have not been established.
Geriatric Use
Among 81 patients who received MONJUVI and lenalidomide in L-MIND, 72% were 65 
years and older, while 38% were 75 years and older. Clinical studies of MONJUVI did 
not include sufficient numbers of patients aged 65 and older to determine whether 
effectiveness differs compared to that of younger subjects. Patients 65 years and 
older had more serious adverse reactions (57%) than younger patients (39%).

This is a brief summary of information about MONJUVI. This information is not 
comprehensive. Visit MONJUVI.com or call (844) 667-1992 to obtain the full 
Prescribing Information. 

MONJUVI® (tafasitamab-cxix) 

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG. 
© 2021   
June 2021  RC-US-TAF-00983
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corp.  
MorphoSys is a registered trademark of MorphoSys AG. 
Incyte and the Incyte logo are registered trademarks of Incyte Corp.

MONJUVI1

Laboratory Abnormality
All Grades

(%)
Grade 3 or 4

(%)

Chemistry

Glucose increased 49 5

Calcium decreased 47 1.4

Gamma glutamyl transferase increased 34 5

Albumin decreased 26 0

Magnesium decreased 22 0

Urate increased 20 7

Phosphate decreased 20 5

Creatinine increased 20 1.4

Aspartate aminotransferase increased 20 0

Coagulation

Activated partial thromboplastin time 
increased 46 4.1

Table 4: Select Laboratory Abnormalities (>20%) Worsening from Baseline in Patients 
with Relapsed or Refractory Diffuse Large B-Cell Lymphoma Who Received MONJUVI 
in L-MIND

1 The denominator used to calculate the rate was 74 based on the number of patients with a 
baseline value and at least one post-treatment value.
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To watch the entire OncLive Peer Exchange® discussion,  
scan the QR code or visit, bit.ly/3YVm9Cg

 Participating in the panel are, from left, Ignacio I. Wistuba, MD; Joshua K. Sabari, MD; Heather A. Wakelee, MD;  
Jonathan Spicer, BSc (Hon), MD, PhD, FRCS; and Billy W. Loo, Jr, MD, PhD, FASTRO, FACR.

Neoadjuvant Therapy Helps Shape Changing  
Landscape of Early-Stage NSCLC
by ANITA T. SHAFFER

THE TREATMENT OF PATIENTS with early-
stage non–small cell lung cancer (NSCLC) is 
rapidly evolving across the spectrum of care, 
particularly in the neoadjuvant setting, where 
evidence in favor of systemic chemoimmuno-
therapy regimens is growing, according to a 
panel of experts.

The sharpened focus on early-stage NSCLC, 
defined as stages I to III, comes after a decade of 
expanded therapeutic options in the advanced 
and metastatic disease settings. Investigators 
are hoping that improvements can be extended to 
earlier stages, where the opportunities for cura-
tive therapy are greater.1,2 

Approximately 40% to 45% of patients diag-
nosed with lung cancer present with stages I to 
III disease, according to data from the National 
Cancer Institute’s Surveillance, Epidemiology, 
and End Results Program.1,3 The 5-year relative 
survival rates by stage show the comparatively 
better prognosis for patients with localized and 
regional disease vs those who are diagnosed  
with distant disease. (FIGURE).3 Although 
surgery is a mainstay of treatment, recurrences 
are common, observed at a rate of more than 50% 
among patients with resected locally advanced 
(stage III) NSCLC.2 

The developments for 
patients with early-stage 
disease include practice- 
changing data involving the 
use of sublobar resection vs 
lobectomy in certain patients 
with stage IA disease, test-
ing of novel techniques 
in radiation oncology, and 
“aggressive neoadjuvant 
approaches” with systemic 
regimens, according to Heather A. Wakelee, MD, 
who served as moderator of a recent OncLive Peer 
Exchange® program. The panel of thoracic oncol-
ogy experts discussed a broad range of topics 
affecting patients with stage I to IIIB NSCLC.

“There’s just so much happening,” Wakelee 
said. “I worked on adjuvant therapy for many 
years without moving the bar too far forward. It’s 
really exciting now that we have to think about 
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just as effective as a more invasive lobectomy for 
certain patients with operable stage IA NSCLC. 
In the phase 3 CALGB/Alliance 140503 trial 
(NCT00499330), investigators randomly assigned 
697 patients to standard lobectomy (n = 357) 
or sublobar resection (n = 340) via segmentec-
tomy or wedge resection. To be eligible, 
participants were required to have 
NSCLC clinically staged as T1aN0 with 
tumors 2 cm or smaller, node-negative 
disease at level 10, and up to 2 mediasti-
nal stations.4,5

After a median follow-up of 7 years, 
sublobar resection demonstrated 
noninferiority to lobectomy, accord-
ing to findings reported at the World 
Conference on Lung Cancer held by the 
International Association for the Study 
of Lung Cancer in August 2022. 

The stratified HR for disease-free survival 
(DFS), the primary end point of the trial, was 
1.01 (90% CI, 0.83-1.24; P = .0176 for noninferi-
ority). The HR for overall survival (OS) was 0.95 
(90% CI, 0.75-1.21; P = .014 for noninferiority). The 
5-year DFS rates were 64.1% in the lobectomy 
arm and 63.6% in the sublobar group; 
the 5-year OS rates were 78.9% vs 80.3%, 
respectively.4 

The findings have generated a lot of 
discussion among surgeons, accord-
ing to panel member and thoracic 
surgeon Jonathan Spicer, BSc (Hon), 
MD, PhD, FRCS. “A lot of [providers] 
had already migrated toward doing 
more sublobar resections, but these are 
massive efforts—they are decades-long 
efforts,” Spicer said. 

However, he noted that “there are surgi-
cal implications, and probably long-term benefit 
implications, to what type of resection you do for 
which type of stage the patient has.” For example, 
patients with EGFR-mutant tumors of 2 cm might 
experience better outcomes by receiving osimerti-
nib (Tagrisso) therapy for 1 or 2 months before 
surgery. Osimertinib, a kinase inhibi-
tor, is approved as adjuvant therapy after 
tumor resection for patients with NSCLC 
whose tumors harbor EGFR exon 19 dele-
tions or exon 21 L858R mutations.6 

“If you can diagnose [the mutation] up 
front, if we’re going to give osimertinib 
for 3 years [as adjuvant therapy], then 
why don’t we start a month or 2 early? 
Then that patient can have a sublobar 
resection,” Spicer said. “That brings a 
lot of quality-of-life benefit and meaning to the 
patient’s experience of surgery.”

Joshua K. Sabari, MD, expressed concern that 
neoadjuvant osimertinib might make resection 
more difficult for general surgeons in community 
settings who would have less experience than 

their specialized peers in excising a more chal-
lenging “fibrosed EGFR tumor.” 

There also might be a difference between 
sublobar resections carried out after onco-
logic staging and nodal sampling, which are 
“not the same as what have been referred to as 

wedge resections done by nonspecialist 
surgeons,” Billy W. Loo, Jr, MD, PhD, 
FASTRO, FACR, said. 

Spicer agreed that more information 
is needed not only about the CALGB/
ALLIANCE findings but also about ongo-
ing studies comparing surgery with 
stereotactic body radiation therapy 
(SBRT), which also is called stereotactic 
ablative radiotherapy (SABR).7 “We don’t 
know what the margins were between 
wedge vs segment [in the CALGB/

Alliance trial]. All these are really important 
issues, and we’ll have the trials of SBRT vs surgery 
that will inform things even more. You’re right, we 
have to be cautious and keep an open mind to what 
the possibilities are.”

RADIATION THERAPY EVOLVES
Although radiation therapy plays a 
significant role across stages in NSCLC,7 
the panelists focused their discussion 
on the landscape in stage I disease. In 
the past several decades, Loo said, SABR 
“has become the standard of care for 
those patients who are not medically 
operable, or who have contraindica-
tions to surgeries. It’s become very well 
established in that cohort of patients, 
which is actually a fairly large propor-
tion of patients with stage I disease, 

because this is generally an ill population with 
comorbidities. 

“The question is whether fitter patients who 
could be surgical candidates would also be candi-
dates for SABR,” Loo said. “It probably comes 
down to individualization. Surgical fitness 
is not a binary function. So perhaps patients 

who are elderly or who have different 
levels of frailty, particularly in light 
of the [CALGB/Alliance] data—perhaps 
a de-escalation, if you will—may still 
be effective. I think this opens that 
possibility a little more for potential 
indications for SABR.”

Overall, Loo said, the development 
of novel radiation therapy technolo-
gies is a “a rapidly evolving area.” He 
said interventional radiologists may 

prefer microwave or cryoablation to radiofre-
quency ablation. However, “in terms of local 
control, the thermal ablation techniques have not 
demonstrated as high a local control as SABR or 
surgery,” Loo said. “But I think there’s still going 
to be a role for that particularly, again, in certain 
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subsets of patients where the minimum interven-
tion—perhaps even doing a procedure at the time, 
[such as] a biopsy—may be in the best interest of 
the patient.” 

NEOADJUVANT CHEMOIMMUNOTHERAPY
The rationale for introducing neoadjuvant 
systemic therapy for patients with early-
stage NSCLC includes expeditious treatment 
of micrometastatic disease and the potential 
for downstaging tumors to improve resection. 
However, there may be disadvantages, such 
as delays in local therapy and progression in 
patients resistant to a presurgical regimen.2 A 
continuing debate about whether patients should 
receive neoadjuvant therapy or adjuvant chemo-
therapy, which has become established for 
patients with early-stage NSCLC, is ongoing.1

Patients with IB to IIIA NSCLC should be eval-
uated for preoperative systemic therapy, where 
the options now include chemoimmunotherapy 
for patients eligible for immune checkpoint inhib-
itors (ICIs), along with chemotherapy doublets 
for those who are not candidates for ICIs, accord-
ing to National Comprehensive Cancer Network 
(NCCN) guidelines.7 Specifically, neoadjuvant 
chemoimmunotherapy is the preferred recom-
mendation for patients with stage IIIA disease 
without ALK or EGFR alterations.2

In March 2022, the combination of nivolumab 
(Opdivo), a PD-1–directed ICI, plus platinum-dou-
blet chemotherapy became the first FDA-approved 
neoadjuvant regimen for early-stage NSCLC.8 
The roster of late-stage clinical trials suggests 
additional ICI regimens will be available in the 
future, with pending phase 3 studies of combi-
nations involving PD-1 inhibitor pembrolizumab 
(Keytruda) and PD-L1 inhibitors atezolizumab 
(Tecentriq) and durvalumab (Imfinzi; TABLE).2

Meanwhile, the combination of durvalumab 
plus chemotherapy elicited a statistically signif-
icant improvement in pathological complete 
response (pCR) over chemotherapy alone among 
participants in a planned interim analysis of the 
phase 3 AEGEAN trial (NCT03800134), according 

to AstraZeneca, the company developing the ther-
apy. The study recruited patients with resectable 
stage IIA to IIIB disease (tumors ≥ 4 cm or node 
positive). AstraZeneca said further details will be 
disclosed when event-free survival (EFS) data, a 
coprimary end point of the study, are available.9

Nivolumab Studies 
The FDA based its approval of the neoadjuvant 
nivolumab combination on findings from the 
phase 3 CheckMate 816 trial (NCT02998528), in 
which 358 patients were randomly assigned 1:1 to 
receive nivolumab at 360 mg plus chemotherapy 
or chemotherapy alone every 3 weeks for up to 3 
cycles followed by resection.8,10 

Platinum-doublet therapy choices consisted of 
paclitaxel (175 mg/m2 or 200 mg/m2) plus carbo-
platin (area under the curve [AUC] 5 or 6) for any 
histology, pemetrexed (500 mg/m2) plus cisplatin 
(75 mg/m2) for nonsquamous tumors, and gemcit-
abine (1000 mg/m2 or 1250 mg/m2) plus cisplatin 
(75 mg/m2) for squamous disease.10

The primary end points were EFS and 
pCR, defined as 0% viable tumor in resected 
lung and lymph nodes, according to blinded 
independent review.

The trial recruited patients with stages IB 
(≥ 4 cm), II, or IIIA tumors without ALK or EGFR 
alterations and no grade 2 or greater periph-
eral neuropathy.10 Overall, 36.3% of patients in 
the nivolumab-containing arm had stage IB or II 
disease and 63.1% had stage IIIA; those cohorts 
comprised 34.6% and 64.2%, respectively, in the 
chemotherapy-alone arm.11 

After a minimum follow-up of 21 months, the 
median EFS was 31.6 months (95% CI, 30.2–not 
reached) with the nivolumab-containing regimen 
compared with 20.8 months (95% CI, 14.0-26.7) 
with chemotherapy alone, favoring the addition of 
the ICI (HR, 0.63; 97.38% CI, 0.43-0.91; P = .005). 
The benefit was greater among patients with stage 
IIIA disease (HR, 0.54; 95% CI, 0.37-0.80) than it 
was for participants with stage IB or II disease 
(HR, 0.87; 95% CI, 0.48-1.56). Among all partici-
pants, the pCR was 24% (95% CI, 18.0-31.0) with 

the nivolumab regimen compared with  
2.2% (95% CI, 0.6-5.6) with chemotherapy alone 
(OR, 13.94; 99% CI, 3.49-55.75; P < .001).11  

The percentage of patients who had definitive 
surgery after neoadjuvant therapy was 83.2% in 
the nivolumab-containing arm and 75.4% in the 
chemotherapy-alone group. Surgery was canceled 
for 15.6% of patients in the nivolumab group and 
20.7% in the chemotherapy-alone group, most 
frequently because of disease progression  
(6.7% vs 9.5%, respectively) or other reasons (7.8% 
vs 10.6%, respectively), including patient refusal, 
unresectability, and poor lung function. Median 
OS, a key secondary end point, was not reached 
in either arm.11

In terms of toxicities, the incidence of grade 3 
or 4 treatment-related adverse events was  
33.5% with the nivolumab-containing regimen 
and 36.9% with chemotherapy alone, most 
frequently neutropenia and decreased neutrophil 
count in both arms.11 

The addition of nivolumab to chemotherapy 
resulted in superior median EFS vs chemother-
apy alone among patients with lymph node 
(LN) involvement (HR, 0.69; 95% CI, 0.42-1.13) 
and in participants without LN involvement 
(HR, 0.74; 95% CI, 0.39-1.41), according to find-
ings from a post hoc analysis of CheckMate 816 
data presented during the European Society for 
Medical Oncology Congress 2022 in September.12 

Additionally, patients with LN involvement 
who received the nivolumab regimen and whose 
pathological response reached 0% of resid-
ual viable tumor (RVT) in both the primary 
tumor and LN seemed to achieve the longest EFS 
compared with those who had 0% RVT in either 
setting or with greater than 0% RVT in both. 
Similarly, patients achieved a higher percentage 
of regression with the nivolumab combination vs 
chemotherapy alone.12 

Further data supporting the use of nivolumab 
in the neoadjuvant setting was reported from 
the phase 2 NADIM II trial (NCT03838159) in 
patients with resectable clinical stage IIIA to 

 Moderator Heather A. Wakelee, MD, poses a question about 
which patients with early-stage NSCLC should be candidates for 
neoadjuvant therapy.

TABLE.  Ongoing Phase 3 Studies of  Neoadjuvant ICIs  in  Resectable Early -Stage NSCLC 2

Trial name  
(Clinicaltrials.gov identifier) Description Stage Target enrollment

KEYNOTE-671
(NCT03425643)a

Pembrolizumab + cCT vs placebo + cCT, followed by 
surgery, adjuvant pembrolizumab or placebo 

II, IIIA, IIIB
(T3-4N2)

786

IMpower030 
(NCT03456063)a

Atezolizumab + cCT vs placebo + cCT, followed by 
surgery, adjuvant atezolizumab or BSC

II, IIIA, IIIB 
(T3N2)

453

CheckMate 77T
(NCT04025879)

Nivolumab + cCT vs placebo + cCT, followed by 
surgery, adjuvant nivolumab or placebo

II-IIIB
(T3N2)

452

AEGEAN 
(NCT03800134)a

Durvalumab + cCT vs placebo + cCT, followed by 
surgery, adjuvant durvalumab or placebo

IIA-IIIB 
(N2)

825

BSC, best supportive care; cCT, combination chemotherapy; durva, durvalumab; ICIs, immune checkpoint inhibitors; NSCLC, non–small cell lung cancer.

aActive but no longer recruiting participants.
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E P I S O D E  1 
Recommendations for  
Molecular Testing in NSCLC

Heather A. Wakelee, MD, leads a 
discussion on biomarkers to test for in 
early-stage non–small cell lung cancer 
(NSCLC) and when to initiate testing.

“The Evolving Treatment Paradigm for 
Stage I-IIIA NSCLC” is a 15-episode 
OncLive Peer Exchange® video series.  
To watch the full series, visit 
bit.ly/3k1QTSc, or get started by 
viewing one of the episodes below:

SCAN THE QR CODE OR VISIT 
bit.ly/3Xe14Bf

SCAN THE QR CODE OR VISIT  
bit.ly/3WNNLb3

E P I S O D E  2 
Molecular Testing in Early 
NSCLC to Guide Treatment 
Decision-making

Jonathan Spicer, MD, BSc (Hon), MD,
PhD, FRCS, explains how molecular testing 
informed treatment decision-making for 
patients with stage I to IIIA NSCLC.

NEXT UP
IIIB disease and no known ALK or EGFR alter-
ations. Participants were randomly assigned 
2:1 to receive nivolumab at 360 mg plus pacli-
taxel (200 mg/m2) and carboplatin (AUC 5) for 3 
cycles every 21 days or the same chemotherapy 
doublet alone as neoadjuvant treatment followed 
by surgery. Patients with R0 resection then 
received adjuvant nivolumab at 480 mg every 4 
weeks after surgery for 6 months, whereas those 
in the control arm underwent observation.13

At 24 months, progression-free survival 
(PFS) was 66.6% for patients who received the 
nivolumab regimen (n = 57) compared with 
42.3% among participants treated with chemo-
therapy alone (n = 29), which translated into an 
HR favoring nivolumab of 0.48 (95% CI, 
0.25-0.91; P = .025). OS was 84.7% with 
nivolumab vs 63.4% with chemother-
apy alone (HR, 0.40; 95% CI, 0.17-0.93; 
P = .034). PD-L1 expression levels of 1% 
or higher correlated with improved PFS 
(HR, 0.26; 95% CI, 0.08-0.77; P = .015).13 

CHOOSING PATIENTS  
FOR THERAPY
The prospect of improving therapy with 
systemic neoadjuvant treatment is gaining 
traction among surgeons. “Surgeons are stat-
ing that we’re not curing patients at high rates 
with stage II or greater disease—even stage IB,” 
Sabari said. “It’s our preference at our institu-
tion to do the CheckMate 816 regimen.

“If we can offer a patient a systemic therapy 
that helps guide their outcome postoperatively, 
then it’s a window of opportunity as well,” he 
said. “It’s a no-brainer to me. When you talk to 
patients about that in the clinic, most patients 
do opt for a neoadjuvant approach.”

Patients with stage III disease, which carries 
a high risk of recurrence, should clearly be 
candidates for systemic neoadjuvant ther-
apy, Sabari said. Patients with stage II disease 
also should be considered, he added. “It’s the 
IB/IIA’s that become controversial in tumor 
board,” he said. “I think that’s going to be an 
ongoing discussion until we see real survival 
benefit that’s long term.”

Loo sounded a note of caution about embrac-
ing neoadjuvant approaches too quickly. In an 
answer to a question about patients with stage 
IIIB NSCLC, he said he was concerned about 
“trying to expand the indications [to] patients 
who would not have been considered resectable 
up front, and the idea is that now we’re going 
to try and make them resectable with induction 
therapy. That’s a risky extrapolation.”
  
MOLECULAR TESTING  
PATTERNS SHIFT
The potential for neoadjuvant regimens also 
is moving molecular testing earlier in the 

treatment timeline. NCCN guidelines call for 
testing all patients with advanced or metastatic 
disease for alterations in 9 key genes plus 
PD-L1 expression. 

In earlier stages, it is helpful to know the 
status for EGFR and ALK alterations and 
PD-L1 expression, particularly for any tumor 
over 4 cm or with positive LNs, Spicer said. 
There also are indications that mutations 
in the KEAP1/NFE2L2 pathway may play 
a role in local recurrences after radiation 
therapy, Loo said.

Although the trend has been to use large 
panel tests for gene analyses, the need for 
such information at an earlier time point is 

changing the outlook. “We are 
revamping our smaller panels 
that can provide an answer in less 
than 2 weeks because there is this 
need to have an answer quickly 
for patients who are going to have 
a potentially curative procedure,” 
said Ignacio I. Wistuba, MD, a 
pathology expert. “It’s an interest-
ing phenomenon.”

Wistuba stressed that obtaining 
appropriate tissue specimens for biomarker 
testing in early-stage disease is crucial. 
He believes liquid biopsy assays have a 
role in the diagnosis of lung cancer and in 
advanced metastatic disease but not in early-
stage diagnostics. 

“The concern by bringing this technology 
or methodology to a patient with early disease 
is that cell tumor DNA free in the blood is 
based on tumor burden in patients,” Wistuba 
said. “We’re talking about small lesions. We 
don’t know whether there’s going to be enough 
cell tumor DNA in the blood to be detected by 
molecular tests that are not so sensitive. I will 
be cautious [about] extrapolating [from] the 
metastatic setting to early disease because 
the sensitivity of those tests in that particular 
population may not be up to what we need to 
do a proper diagnosis.”

Wistuba said it is vital for thoracic oncology 
specialists to communicate with pulmonary 
doctors who frequently are the first physicians 
to see patients with lung cancer. “The import-
ant point in that area now is to engage the 
pulmonary doctors so we can have enough of 
a good specimen for a good histology diagno-
sis and molecular testing,” he said. “I used to 
say [we needed] only core biopsies. Now that 
we’re facing this reality, I need a good sample, 
a good biopsy. It could be [fine needle aspira-
tion], cytology, or tissue, because I think that 
can be done.” ■

For a full list of references,  
see the article at  . 

Ignacio I.  
Wistuba, MD
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metastatic disease (71%). Median OS in this group 
was 7.7 months.7

In another analysis, most RMC patients under-
went surgery (60%) and chemotherapy (65%); 
just 12% received radiation. Patients with 
metastatic disease had a significantly worse 
median survival than those who did not (4.7 
vs 17.8 months, respectively; P < .001) and 
were less likely to receive surgery (42% vs 91%; 
P < .001). Investigators found no correlation 
between OS and age or tumor size. Further, up 
to 94% of patients presented with nodal and/or 
visceral metastases.8

In an interview with OncologyLive®, Kyle A. 
Blum, MD, MS, a urologic surgery resident at The 
University of Texas MD Anderson Cancer Center 
in Houston, said RMC is a “nuanced disease.” 
Diagnosis, he said, “requires a keen eye.”

“What you see is a younger patient coming in. 
They’re having some [stomach] pain, some flank 
or side pain, unplanned weight changes, weight 
loss, or they’re fatigued more than usual. Or 
they’re even having blood in their urine. Those 
are nonspecific warning bells that clinicians 
with [experience in] kidney cancer will think of, 
but if you’re seeing a younger male with a large 
renal mass, [RMC is] something that should be on 
people’s radars,” Blum said. “Typically, you can 
do electrophoresis to find patients who have the 
sickle cell trait, which aids in our diagnosis…
but also you want to stain these tissue speci-
mens for SMARCB1, and that loss of SMARCB1 
is going to be pathognomonic, or very specific, 
for this disease.”

There is no standard systemic care for RMC. 
There is evidence that nephrectomy and systemic 
chemotherapy induces superior OS than systemic 
chemotherapy alone (16.4 vs 7.0 months; P < .001) 
in selected patients who demonstrate good clin-
ical response to systemic therapy.8 The RMC 
Alliance—a nonprofit coalition of clinicians, 
researchers, and patient advocates—recommends 
upfront systemic therapy and, should a good 
clinical response occur, nephrectomy and retro-
peritoneal lymph node dissection followed by 
close surveillance.9

“There are currently clinical trials happening 
now which we’re very excited about, but nephrec-
tomy’s role in RMC is not as clear cut as it may be 
in a regular, run-of-the-mill kidney cancer,” Blum 
said. “We’ve put this up on our RMC Alliance 
formal recommendations as well, but we recom-
mend a consolidative, cytoreductive nephrectomy 
as opposed to an upfront nephrectomy.

CA 125 May Be the Key to Renal  
Medullary Carcinoma Treatment
by JASON HARRIS

CA 125, AN ESTABLISHED biomarker used 
for the diagnosis of ovarian cancer as well as for 
measuring treatment efficacy, has recently come 
into focus as a tool for an incredibly rare kidney 
cancer. Renal medullary carcinoma (RMC) is a 
highly aggressive subtype of renal cancer that 
typically affects young adults with sickle cell trait 
(SCT).1 There are few options for these patients, 
who have poor overall survival statistics.1,2

Charles J. Davis Jr, MD; Fathollah K. Mostofi, 
MD; and Isabell A.M. Sesterhenn, MD, at the 
Armed Forces Institute of Pathology identified 
RMC as the seventh sickle cell nephropathy in 
1995. The investigators determined that RMC 
appears almost exclusively in those with SCT.1

RMC accounts for less than 1% of all renal carci-
nomas.3 However, it is difficult to differentiate 
RMC from other aggressive renal malignancies 
using standard histology evaluation, suggesting 
that prevalence is likely higher than reported.3,4

Findings from a retrospective study of 165 
patients with RMC published in 2015 showed 
a median overall survival (OS) of 5.0 months 
(95% CI, 2.4-7.6). OS was better in nonmetastatic 
patients compared with those who had advanced 
disease at diagnosis (17.0 vs 4.0 months, respec-
tively; P = .001).5

According to the National Organization for Rare 
Disorders, RMC predominantly afflicts young 
adults and adolescents of African descent who 
have sickle cell trait, sickle cell disease or other 
hemoglobinopathies that can cause red blood cells 
to change into a sickle shape. Approximately 70% 
of cases start in the right kidney and males are 
twice as likely to develop RMC.6

In 1 study, investigators analyzed data from 159 
patients with RMC younger than 40 years diag-
nosed with RMC from 1998 to 2011 collected in 
the National Cancer Database. Most were male 
(71%) and African American (87%), and had 

FIGURE.  CA 125 Structure 1

Recreated under a Creative Commons license from Charkhchi P. Cancers (Basel). 2020;12(12): 3730. doi:10.3390/cancers12123730

 CA 125 is an epitope on a 
glycoprotein encoded by the 
MUC16 gene. MUC16 has 
cytoplasmic, transmembrane, 
and extracellular compo-
nents, which harbor O- and 
N-glycosylation sites and 
contains approximately 
22,152 amino acids in the 
peptide component and 
12,000 amino acids in the 
N-terminal domain. MUC16 
has multiple epitopes 
recognized by different 
antibodies. CA125 has 2 
primary antigenic domains 
which separately bind 
OC125-like antibodies and 
M11-like antibodies.
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“Patient selection really is key and our under-
standing of this is evolving. It’s a moving target, 
but it’s something that we’ve at least estab-
lished…that upfront nephrectomy is not always 
the way to go.”

CA 125 MAY BE KEY IN DIAGNOSING 
AND TREATING RMC
Blum and his colleagues may have discovered 
a key detail about RMC that could have signif-
icant ramifications for patients. At the 2022 
International Kidney Cancer Symposium, Blum 
presented findings showing a correlation between 
CA 125 levels was associated with increased 
tumor burden and treatment response.10

Investigators analyzed CA 125 levels and other 
serum tumor biomarkers (AFP, lactate dehydro-
genase [LDH], β2-microglobulin, CA-19.9, CA-15.3, 
CEA, and bHCG) in 32 patients with RMC to see 
if these markers could be used to monitor disease 
severity. Only CA 125 and LDH appeared to be 
elevated in metastatic RMC. Blum synthesized 
these data during his presentation stating that 
LDH tends to be elevated across a broad range of 
cancers and is considered a nonspecific marker 
of disease severity and was used as a “control” 
relative to CA 125 and provided evidence that 
the CA 125 signal was valid compared with the 
other serum markers.

The cohort Blum presented comprised 33 
patients and the median patient age was 35 
years (IQR, 22.0-39.0). Thirty-two (96.9%) were 
Black, 18 (54.5%) had left-side disease, and 31 

(93.9%) were metastatic at diagnosis. Thirty-
one (93.9%) patients had sickle cell trait, 1 (3.0%) 
had sickle B-thalassemia, and 1 had no sickle 
hemoglobinopathy.10

CA 125 appeared to be more sensitive to fluctua-
tions in a patient’s treatment clinical course than 
LDH. In 1 representative patient, CA 125 level 
dipped with remission or disease convalescence 
and spiked during adverse events. Furthermore, 
the patient’s CA 125 level increased shortly before 
the patient died of their disease.

Blum said his team cast a wide net, evaluating a 
range of serum biomarkers known to be related to 
tumor malignancy to elucidate any marker that 
may yield a high fidelity to treatment response. 
The signal for CA 125 was very strong, he said, 
even in a small patient population.

CA 125 levels were elevated in 82% of patients 
with metastatic RMC, and CA 125 was above the 
100 ng/mL threshold in 58% of patients. This 
threshold of 100 ng/mL is important as physi-
cians and researchers treating patients with 
ovarian cancer have held this as a threshold high 
enough to be a therapeutic target.

“It’s exciting to postulate that perhaps this 
cutoff is usable in this disease space as well. 
That’s something that we’re certainly going to 
investigate,” Blum said. “It’s something certainly 
that is considered targetable in the ovar-
ian cancer literature. That is going to prompt 
several preclinical studies from our end of 
things to delve into that question further and it’s 
very exciting.” ■
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MOUNTAINEER-03 Propels Progress  
in Metastatic HER2+ CRC
by BRITTANY LOVELY

THE PREVALENCE OF HER2 overexpres-
sion in metastatic colorectal cancer (CRC) is 
only approximately 3% to 5%. However, inves-
tigators have concluded that it presents an 
actionable target, and therapeutic advances with 
the biomarker have risen its prominence in the 
tumor type. Treatment strategies for this popula-
tion began by mimicking successes seen in breast 
and gastric cancers, but investigators discovered 
that single-agent approaches were not as 
effective as in other tumor types.1

“CRC is becoming an area of signifi-
cant development in the HER2 space,” 
Tanios S. Bekaii-Saab, MD, said in an 
OncLive News Network® postconfer-
ence perspectives program. “HER2 is 
a receptor part of the HER family that 
essentially has HER1, HER2, HER3, 
HER4, and has been known to be a 
driver for many cancers from breast 
to colon to gastric, including biliary and gastro-
esophageal junction, [as well as] others. The story 
of HER2 targeting started primarily in breast, 
where, in addition to chemotherapy, single-agent 
trastuzumab [Herceptin] has moved the needle 
significantly for patients who overexpress HER2. 
From there, we saw that gastric cancer was 
primed for that [targeting, as well].” 

Bekaii-Saab, who is leader of the 
Gastrointestinal Cancer Program, medical direc-
tor of the Cancer Clinical Research Office, vice 
chair and section chief for medical oncology 

in the Department of Internal Medicine at 
Mayo Clinic Comprehensive Cancer Center in 
Phoenix, Arizona, noted that early data from 
combining single-agent trastuzumab with irino-
tecan suggested that there is an interesting 
response,2 although it did not appear to elicit 
the same responses observed in breast and 
gastric cancers. “The question became: What is 
the difference? 

“[Early] work suggested that in colon 
cancer you needed dual inhibition to be 
able to have the maximum [effect on] 
CRC,” Bekaii-Saab said. The HERACLES 
trial [NCT03225937] conduced in Italy 
demonstrated that dual blockade with 
lapatinib (Tykerb) and trastuzumab 
was effective for eliciting an objec-
tive response rate (ORR) of 31% among 
30 treated patients with RAS wild-type 
disease.3 “One of the limiting factors 

with lapatinib was that although it is a HER2 
inhibitor, it did not have a high enough potency 
and it did have some HER1 inhibition. Toxicity 
levels were [also] a little higher.”

Following these data, Bekaii-Saab noted that 
other trials added to the proof of the princi-
pal that trastuzumab in combination with other 
inhibitors, such as pertuzumab (Perjeta) in the 
MyPathway study,4 showed similar outcomes in 
terms of response rate. “Overall, the key aspect 
of all of this is the patients had to have KRAS 
wild-type tumors to have the benefit of the dual 

inhibition,” he said. “An agent that was initially 
being looked at in breast cancer, the tyrosine 
kinase inhibitor tucatinib [Tukysa], which targets 
HER2, and is highly selective, and had minimal 
inhibition of EGFR, [made for] highly desir-
able properties in the sense that it is cleaner 
and more potent.” 

PHASE 2 DATA SUPPORT  
EXPANDED RESEARCH
To evaluate the potential role of tucatinib, the 
phase 2 MOUNTAINEER trial (NCT03043313) 
was initiated. At the 2022 European Society for 
Medical Oncology (ESMO) World Congress on 
Gastrointestinal Cancer, data showed that tuca-
tinib plus trastuzumab improved radiographic 
response rates in patients with metastatic HER2-
positive CRC. At a median follow-up of 20.7 
months, the confirmed ORR among 86 patients 
who received the combination was 38.1% (95% CI, 
27.7%-49.3%) as assessed by blinded independent 
central review (BICR), with a median duration 
of response of 12.4 months (95% CI, 8.5-20.5). 
Further, the median progression-free survival 
(PFS) was 8.2 months (95% CI, 4.2-10.3) and the 
median overall survival was 24.1 months (95% 
CI, 20.3-36.7).5

In terms of safety, commonly reported grade 
1/2 treatment-emergent adverse effects (TEAEs) 
among patients who received tucatinib and tras-
tuzumab were diarrhea (60.5%), fatigue (41.9%), 
nausea (34.9%), and infusion-related reaction 
(20.9%). Grade 3 or higher TEAEs included diar-
rhea (3.5%) and fatigue (2.3%). In terms of overall 
AEs observed in the study, hypertension was the 
most common grade 3 or higher AE (7.0%).5

This analysis included patients who were 
initially enrolled in the single-arm study of the 
combination and those enrolled to the expan-
sion cohort for the combination. “MOUNTAINEER 
was an open-label, global, phase 2 study [that] 
enrolled patients with RAS wild-type metastatic 
CRC that had progressed on prior [fluoropyrim-
idines], oxaliplatin, irinotecan, and anti-VEGF 
[monoclonal] antibodies,” John H. Strickler, MD, 
associate professor of medicine and a medi-
cal oncologist at the Duke University School of 
Medicine in Durham, North Carolina, said in 
an interview with OncologyLive®. “All patients 
enrolled had HER2-positive disease by local 
testing, and that could have been immunohisto-
chemistry, [fluorescence in situ hybridization], 
or next-generation sequencing. These patients 
were initially enrolled into cohort A, which was a 

Tanios S. Bekaii-
Saab, MD
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pilot cohort of tucatinib and trastuzumab. Based 
on very favorable results from that initial expe-
rience, the study was expanded. There was a 
randomization when the study was expanded 
to cohort B, which was the tucatinib/trastu-
zumab combination, or cohort C, which was 
tucatinib [alone].”

At the ESMO Congress 2022 additional data 
from MOUNTAINEER were presented for patients 
who were enrolled to an additional arm of tucati-
nib monotherapy and who subsequently crossed 
over to the combination.6 Among the 30 patients 
treated with tucatinib, ORR by 12 weeks was 
3.3% (95% CI, 0.1%-17.2%) and disease control 
rate (DCR) was 80.0%. Twenty-eight patients 
crossed over to the combination regimen and 
the confirmed ORR was 17.9% (95% CI, 6.1%-
36.9%), with a DCR of 82.1%. Among patients who 
crossed over, 5 (17.9%) had a partial response, 
18 (64.3%) had stable disease, and 5 (17.9%) had 
progressive disease.6

In cohort C, 93.3% of patients experienced 
any-grade AEs, including 26.7% with grade 3 
or higher events. Three patients reported seri-
ous AEs. The most common AEs with tucatinib 
included diarrhea (33.3%), abdominal pain 
(20.0%), and fatigue (20.0%), all of which were 
grade 1 or 2. The most common grade 3 or higher 
AEs were increased aspartate/alanine amino-
transferase (AST/ALT; 6.7% each).6

Among patients who crossed over to the combi-
nation regimen, 82.1% of patients reported 
any-grade AEs, with 21.4% experiencing grade 3 
or higher events. Two patients had serious AEs. 
The most common AE was diarrhea (35.7%), of 
which all events were grade 1 or 2. Also in this 
group, the most common grade 3 or higher AEs 
included ALT/AST increase (7.1% and 10.7%, 
respectively). Two patients in the crossover group 
discontinued treatment because of AEs.6

“We did see [more favorable] responses after 
combining tucatinib with trastuzumab,” Strickler 
said. “For patients experiencing [AEs] and toxic-
ity [from] chemotherapy, this is a welcome relief. 
Most [AEs] are manageable, and it’s fairly rare 
for [AEs] to lead to tucatinib discontinuation or 
dose reduction. [Tucatinib plus trastuzumab] 
represents not [only] an active regimen, but [also] 
a regimen that provides many patients [with] a 
high quality of life.”

In September 2022, the supplemental new 
drug application for the treatment regimen was 
granted priority review, with a decision date of 
January 19, 2023.7

“Our initial goal with MOUNTAINEER was to 
make tucatinib and trastuzumab an option for 
patients with HER2-positive metastatic CRC,” 
Strickler said. “[One] exciting component of [our 
analysis] is that we [observed] much higher 
response rates than expected [beyond the first-
line] setting. [These] response rates [were also 

observed] in a tolerability profile that’s very 
favorable. [Accordingly, we hope] this will become 
a standard-of-care [SOC] option in the future for 
these patients.”

The next step for the combination is 
the ongoing, randomized, global, phase 3 
MOUNTAINEER-03 trial (NCT05253651). This 
trial is designed to evaluate the efficacy of the 
combination regimen plus modified leucov-
orin calcium, fluorouracil, and oxaliplatin, 
(mFOLFOX6) compared with standard-of-
care (SOC), first-line therapy for metastatic 
HER2-positive CRC.8

MOUNTAINEER-03 EVALUATES  
DUAL INHIBITION
SOC options for patients with HER2-positive ther-
apy in the MOUNTAINEER-03 study include 
mFOLFOX6 alone, mFOLFOX6 with bevaci-
zumab (Avastin), or mFOLFOX6 with cetuximab 
(Erbitux).8 Investigators will randomly assign 
patients with histologically and/or cytologically 
confirmed adenocarcinoma of the colon or rectum 
that is metastatic and/or unresectable to either 
the SOC arm or the investigative arm (FIGURE).8

HER2-positive disease will be determined via 
tissue-based assay performed at a central labo-
ratory, and patients must have RAS wild-type 
disease as determined by local or central testing. 
An ECOG performances status of 0 or 1 is also 
required. Patients with central nervous system 
requirements and those with no evidence of brain 
metastases or brain metastases that are asymp-
tomatic are permitted.8

The primary end point is PFS per RECIST 
1.1 criteria by BICR, with secondary outcome 
measures of overall survival, ORR, PFS by 
investigator assessment, duration of response, 
time to second disease progression, and toxic-
ity. The safety analysis will include incidence 
of dose alterations and changes in patient-re-
ported outcomes.8

“The key takeaway is that HER2 is an actionable 
target,” Strickler said. “[It] is a biomarker that 
we can use to select patients away from certain 
therapies that will be less active, [such as] anti-
EGFR therapies, but it’s also a biomarker we can 
use to select for therapies that will be more active 
[in some] patients….These anti-HER2 regimens 
[often] offer patients strong clinical benefit and 
high response rates. In some cases, [they even 
offer] long duration of response and a very favor-
able tolerability profile.” ■

MOUNTAINEER-03 is actively enrolling patients.
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MORE THAN 20,000 ADULTS in the United 
States are diagnosed with esophageal cancer 
every year.1 Although the incidence, location, 
and histology of esophageal cancer vary glob-
ally, patients in the Western World typically 
develop esophageal cancer in the distal esopha-
gus or at the gastroesophageal junction (FIGURE 

1).1 The most common disease type is esopha-
geal adenocarcinoma (EAC), which may point to 
obesity as a factor.

Rising obesity rates across the United 
States have led to increasing reflux disease, 
Barrett esophagus, and esophageal adenocarci-
noma.2-4 Overall survival for esophageal cancer 
remains poor, especially for metastatic disease 
with a median survival of slightly over 1 year from 
the time of diagnosis.5 Metastatic EAC is typically 
managed with chemotherapy and immunotherapy, 
but many patients eventually develop resistance to 
these therapies, leading to poor outcomes. 

Exploring and targeting the underlying mech-
anisms of therapeutic resistance are critical for 
improving the outlook for esophageal cancer. 
Therefore, it is of utmost importance to identify new 
treatment options or repurpose commonly used 
drugs in novel combinations to improve outcomes 
in this difficult-to-treat patient population.

TARGETING THE ROLE OF STRESS  
IN THERAPEUTIC RESISTANCE
Study results have recently discovered that 

adrenergic stress hormones produced during 
the fight-or-flight response are key players in 
psychological stress, such as anxiety or depres-
sion, which are significantly increased following 
a cancer diagnosis. Our team at Roswell Park 
Comprehensive Cancer Center in Buffalo, New 
York, led by Elizabeth Repasky, PhD, discovered 
that stress can reduce the efficacy of chemother-
apy and the immune system’s power to control 
tumor growth.6,7 Interestingly, our work has also 
revealed a solution to this problem.

Propranolol, a type of beta-blocker, is commonly 
prescribed for heart problems such as hyperten-
sion or arrhythmia and management of anxiety 
and migraines. Propranolol blocks the β-adren-
ergic receptors by which stress hormones act on 
both tumors and immune cells. Using proprano-
lol in mice enhances long-term immune control 
of tumor growth by reducing the accumulation of 
myeloid-derived suppressor cells.8 Moreover, the 
resistance to cytotoxic chemotherapy caused by 
stress can be reversed by using propranolol.9 The 
same phenomenon might be possible in humans. 

A team of researchers at Roswell Park 
Comprehensive Cancer Center, led by Anurag 
Singh, MD, showed that patients undergoing 
chemoradiation for esophageal cancer who took 
β-blockers for high blood pressure did better than 
those patients not taking β-blockers.10 Our previ-
ous clinical trial in advanced melanoma patients, 
led by Shipra Gandhi, MD, showed that combining 

Investigators Seek Simpler Solution to 
Treatment Resistance in Esophageal Cancer
by SARBAJIT MUKHERJEE, MD, MS
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FIGURE 1.  Esophageal  Cancer at  a  Glance 1
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immunotherapy (pembrolizumab [Keytruda]) with 
propranolol produces an unprecedented response 
rate, one not seen historically with immunother-
apy alone without significantly increased adverse 
effects (AEs).11 Therefore, we hypothesize that 
adding propranolol to standard chemotherapy 
and immunotherapy for esophageal cancer will 
significantly improve outcomes and not cause 
additional AEs.

A NEW USE FOR AN EXISTING DRUG? 
Based on these premises, our team at Roswell 
Park is conducting a multicenter, nonrandomized, 
single-arm, phase 2 clinical trial (NCT05651594). 
Patients with advanced or metastatic EAC will 
be treated with a combination of standard 
chemotherapy-immunotherapy and proprano-
lol (FIGURE 2).12

We aim to enroll a total of 40 patients over 2 
years, with at least 20 patients enrolled at our 
site. The study’s primary end point is the over-
all response rate (ORR) as determined by RECIST 
1.1 criteria. Secondary end points include safety 
(toxicities and AEs) assessed as per Common 
Terminology Criteria for Adverse Events Version 
5.0, progression-free survival, overall survival, 
and ORR as determined by immune-based RECIST 
criteria. The correlative studies will analyze 
blood- and tissue-based biomarkers, including 
immune markers. Perceived stress and the chro-
notropic effect of exercise will be correlated with 
clinical outcomes to determine the efficacy of the 
study treatment combination.

Survival with standard chemotherapy- 
immunotherapy for esophageal cancer remains 
very poor. Propranolol is affordable and very 
well tolerated. If the study results are favorable, 
propranolol could be quickly and widely imple-
mented in clinical practice. ■
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*The NINLARO regimen included NINLARO+lenalidomide+dexamethasone. The Rd regimen included 
placebo+lenalidomide+dexamethasone.4

 †TOURMALINE-MM1: a global, phase 3, randomized (1:1), double-blind, placebo-controlled study 
that evaluated the safety and efficacy of NINLARO (an oral PI) vs placebo, both in combination with 
lenalidomide and dexamethasone, until disease progression or unacceptable toxicity in 722 patients 
with relapsed and/or refractory multiple myeloma who received 1-3 prior therapies.1,4
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Are you ready to help patients on their journey to extended efficacy? 

Proteasome inhibitor-based triplet regimens remain a cornerstone of treatment  
with optimal outcomes.1,6 

How can you help patients on their journey to extended efficacy? 

care. Diarrhea resulted in the discontinuation of one or 
more of the three drugs in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. 
Adjust dosing for Grade 3 or 4 symptoms.

• Peripheral Neuropathy was reported with NINLARO. 
The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO 
and placebo regimens, respectively). Peripheral motor 
neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in 
discontinuation of one or more of the three drugs in  
4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. During treatment, 
monitor patients for symptoms of neuropathy and 
consider adjusting dosing for new or worsening 
peripheral neuropathy.

• Peripheral Edema was reported with NINLARO.  
Evaluate for underlying causes and provide supportive 
care, as necessary. Adjust dosing of NINLARO for  
Grade 3 or 4 symptoms or dexamethasone per its 
prescribing information.

• Cutaneous Reactions, including a fatal case of Stevens-
Johnson syndrome, were reported with NINLARO. If 
Stevens-Johnson syndrome occurs, discontinue NINLARO 
and manage as clinically indicated. Rash, most commonly 
maculo-papular and macular rash, was reported with 
NINLARO. Rash resulted in discontinuation of one or 
more of the three drugs in <1% of patients in both 
regimens. Manage rash with supportive care or with  
dose modification if Grade 2 or higher.

• Thrombotic Microangiopathy has been reported with 
NINLARO. Fatal cases of thrombotic microangiopathy, 
including thrombotic thrombocytopenic purpura/
hemolytic uremic syndrome (TTP/HUS), have been 
reported in patients who received NINLARO. Monitor 
for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis 
of TTP/HUS is excluded, consider restarting NINLARO. 
The safety of reinitiating NINLARO therapy in patients 
previously experiencing TTP/HUS is not known.

• Hepatotoxicity has been reported with NINLARO. 
Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have 
each been reported in <1% of patients treated with 
NINLARO. Hepatotoxicity has been reported (10% in 
the NINLARO regimen and 9% in the placebo regimen). 
Monitor hepatic enzymes regularly and adjust dosing for 
Grade 3 or 4 symptoms.

• Embryo-fetal Toxicity: NINLARO can cause fetal harm. 
Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with 
NINLARO and for 90 days following the last dose. Advise 
males with female partners of reproductive potential 
to use effective contraception during treatment with 
NINLARO and for 90 days following the last dose.

• Increased Mortality in Patients Treated with NINLARO 
in the Maintenance Setting: In two prospective 
randomized clinical trials in multiple myeloma in the 
maintenance setting, treatment with NINLARO resulted 
in increased deaths. Treatment of patients with NINLARO 
for multiple myeloma in the maintenance setting is not 
recommended outside of controlled trials.

ADVERSE REACTIONS
The most common adverse reactions (≥ 20%) in the 
NINLARO regimen compared to placebo in combination 
with lenalidomide plus dexamethasone, respectively were 
thrombocytopenia (85%, 67%; pooled from adverse event 
and laboratory data), neutropenia (74%, 70%; pooled 
from adverse event and laboratory data), diarrhea (52%, 
43%), constipation (35%, 28%), peripheral neuropathy 
(32%, 24%), nausea (32%, 23%), edema peripheral (27%, 
21%), rash (27%, 16%), vomiting (26%, 13%), and bronchitis 
(22%, 17%). Serious adverse reactions reported in ≥ 2% of 
patients in the NINLARO regimen included diarrhea (3%), 
thrombocytopenia (2%), and bronchitis (2%).

DRUG INTERACTIONS: Avoid concomitant administration 
of NINLARO with strong CYP3A inducers.

USE IN SPECIFIC POPULATIONS
• Lactation: Advise women not to breastfeed during 

treatment with NINLARO and for 90 days after the  
last dose.

• Hepatic Impairment: Reduce the NINLARO starting  
dose to 3 mg in patients with moderate or severe  
hepatic impairment.

• Renal Impairment: Reduce the NINLARO starting dose  
to 3 mg in patients with severe renal impairment or  
end-stage renal disease requiring dialysis. NINLARO is  
not dialyzable.

Please see additional Important Safety Information  
on the previous page and accompanying Brief Summary.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont'd)

INDICATION AND USAGE
Indication: NINLARO is indicated in combination with 
lenalidomide and dexamethasone for the treatment of 
patients with multiple myeloma who have received at  
least one prior therapy.
Limitations of Use: NINLARO is not recommended for  
use in the maintenance setting or in newly diagnosed  
multiple myeloma in combination with lenalidomide  
and dexamethasone outside of controlled clinical trials.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
• Thrombocytopenia has been reported with NINLARO. 

Platelet nadirs typically occurred between Days 14-21 
of each 28-day cycle and recovered to baseline by the 
start of the next cycle. Grade 3 thrombocytopenia was 
reported in 17% of patients in the NINLARO regimen 
and Grade 4 thrombocytopenia was reported in 13% 
in the NINLARO regimen. During treatment, monitor 
platelet counts at least monthly, and consider more 
frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet 
transfusions as per standard medical guidelines.

• Gastrointestinal Toxicities, including diarrhea, 
constipation, nausea and vomiting were reported with 
NINLARO and may occasionally require the use of 
antidiarrheal and antiemetic medications, and supportive 
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The NINLARO regimen extended median PFS by ~6 months vs the Rd 
regimen.* Median PFS: 20.6 vs 14.7 months for the NINLARO and Rd 

regimens, respectively; HR=0.74 (95% CI, 0.59-0.94); P=0.012.4† 

•  At the final analysis, with a median follow-up of ~85 months, median OS  
in the ITT population was 53.6 months for patients receiving the NINLARO 
regimen* and 51.6 months for patients receiving the Rd regimen* (HR=0.94 
[95% CI, 0.78-1.13])4
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*The NINLARO regimen included NINLARO+lenalidomide+dexamethasone. The Rd regimen included 
placebo+lenalidomide+dexamethasone.4

 †TOURMALINE-MM1: a global, phase 3, randomized (1:1), double-blind, placebo-controlled study 
that evaluated the safety and efficacy of NINLARO (an oral PI) vs placebo, both in combination with 
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care. Diarrhea resulted in the discontinuation of one or 
more of the three drugs in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. 
Adjust dosing for Grade 3 or 4 symptoms.

• Peripheral Neuropathy was reported with NINLARO. 
The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO 
and placebo regimens, respectively). Peripheral motor 
neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in 
discontinuation of one or more of the three drugs in  
4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. During treatment, 
monitor patients for symptoms of neuropathy and 
consider adjusting dosing for new or worsening 
peripheral neuropathy.

• Peripheral Edema was reported with NINLARO.  
Evaluate for underlying causes and provide supportive 
care, as necessary. Adjust dosing of NINLARO for  
Grade 3 or 4 symptoms or dexamethasone per its 
prescribing information.

• Cutaneous Reactions, including a fatal case of Stevens-
Johnson syndrome, were reported with NINLARO. If 
Stevens-Johnson syndrome occurs, discontinue NINLARO 
and manage as clinically indicated. Rash, most commonly 
maculo-papular and macular rash, was reported with 
NINLARO. Rash resulted in discontinuation of one or 
more of the three drugs in <1% of patients in both 
regimens. Manage rash with supportive care or with  
dose modification if Grade 2 or higher.

• Thrombotic Microangiopathy has been reported with 
NINLARO. Fatal cases of thrombotic microangiopathy, 
including thrombotic thrombocytopenic purpura/
hemolytic uremic syndrome (TTP/HUS), have been 
reported in patients who received NINLARO. Monitor 
for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis 
of TTP/HUS is excluded, consider restarting NINLARO. 
The safety of reinitiating NINLARO therapy in patients 
previously experiencing TTP/HUS is not known.

• Hepatotoxicity has been reported with NINLARO. 
Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have 
each been reported in <1% of patients treated with 
NINLARO. Hepatotoxicity has been reported (10% in 
the NINLARO regimen and 9% in the placebo regimen). 
Monitor hepatic enzymes regularly and adjust dosing for 
Grade 3 or 4 symptoms.

• Embryo-fetal Toxicity: NINLARO can cause fetal harm. 
Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with 
NINLARO and for 90 days following the last dose. Advise 
males with female partners of reproductive potential 
to use effective contraception during treatment with 
NINLARO and for 90 days following the last dose.

• Increased Mortality in Patients Treated with NINLARO 
in the Maintenance Setting: In two prospective 
randomized clinical trials in multiple myeloma in the 
maintenance setting, treatment with NINLARO resulted 
in increased deaths. Treatment of patients with NINLARO 
for multiple myeloma in the maintenance setting is not 
recommended outside of controlled trials.

ADVERSE REACTIONS
The most common adverse reactions (≥ 20%) in the 
NINLARO regimen compared to placebo in combination 
with lenalidomide plus dexamethasone, respectively were 
thrombocytopenia (85%, 67%; pooled from adverse event 
and laboratory data), neutropenia (74%, 70%; pooled 
from adverse event and laboratory data), diarrhea (52%, 
43%), constipation (35%, 28%), peripheral neuropathy 
(32%, 24%), nausea (32%, 23%), edema peripheral (27%, 
21%), rash (27%, 16%), vomiting (26%, 13%), and bronchitis 
(22%, 17%). Serious adverse reactions reported in ≥ 2% of 
patients in the NINLARO regimen included diarrhea (3%), 
thrombocytopenia (2%), and bronchitis (2%).

DRUG INTERACTIONS: Avoid concomitant administration 
of NINLARO with strong CYP3A inducers.

USE IN SPECIFIC POPULATIONS
• Lactation: Advise women not to breastfeed during 

treatment with NINLARO and for 90 days after the  
last dose.

• Hepatic Impairment: Reduce the NINLARO starting  
dose to 3 mg in patients with moderate or severe  
hepatic impairment.

• Renal Impairment: Reduce the NINLARO starting dose  
to 3 mg in patients with severe renal impairment or  
end-stage renal disease requiring dialysis. NINLARO is  
not dialyzable.

Please see additional Important Safety Information  
on the previous page and accompanying Brief Summary.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont'd)

INDICATION AND USAGE
Indication: NINLARO is indicated in combination with 
lenalidomide and dexamethasone for the treatment of 
patients with multiple myeloma who have received at  
least one prior therapy.
Limitations of Use: NINLARO is not recommended for  
use in the maintenance setting or in newly diagnosed  
multiple myeloma in combination with lenalidomide  
and dexamethasone outside of controlled clinical trials.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
• Thrombocytopenia has been reported with NINLARO. 

Platelet nadirs typically occurred between Days 14-21 
of each 28-day cycle and recovered to baseline by the 
start of the next cycle. Grade 3 thrombocytopenia was 
reported in 17% of patients in the NINLARO regimen 
and Grade 4 thrombocytopenia was reported in 13% 
in the NINLARO regimen. During treatment, monitor 
platelet counts at least monthly, and consider more 
frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet 
transfusions as per standard medical guidelines.

• Gastrointestinal Toxicities, including diarrhea, 
constipation, nausea and vomiting were reported with 
NINLARO and may occasionally require the use of 
antidiarrheal and antiemetic medications, and supportive 
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The NINLARO regimen extended median PFS by ~6 months vs the Rd 
regimen.* Median PFS: 20.6 vs 14.7 months for the NINLARO and Rd 

regimens, respectively; HR=0.74 (95% CI, 0.59-0.94); P=0.012.4† 

•  At the final analysis, with a median follow-up of ~85 months, median OS  
in the ITT population was 53.6 months for patients receiving the NINLARO 
regimen* and 51.6 months for patients receiving the Rd regimen* (HR=0.94 
[95% CI, 0.78-1.13])4
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

1 INDICATIONS AND USAGE
NINLARO (ixazomib) is indicated in combination with lenalidomide and 
dexamethasone for the treatment of patients with multiple myeloma who have 
received at least one prior therapy.
Limitations of Use: NINLARO is not recommended for use in the maintenance 
setting or in newly diagnosed multiple myeloma in combination with lenalidomide 
and dexamethasone outside of controlled clinical trials.

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day 
cycle and recovery to baseline by the start of the next cycle. Grade 3 
thrombocytopenia was reported in 17% of patients in the NINLARO regimen and 
Grade 4 thrombocytopenia was reported in 13% in the NINLARO regimen. The 
rate of platelet transfusions was 10% in the NINLARO regimen and 7% in the 
placebo regimen. Monitor platelet counts at least monthly during treatment with 
NINLARO. Consider more frequent monitoring during the first three cycles. 
Manage thrombocytopenia with dose modifications and platelet transfusions as 
per standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 52% 
of patients in the NINLARO regimen and 43% in the placebo regimen, 
constipation in 35% and 28%, respectively, nausea in 32% and 23%, 
respectively, and vomiting in 26% and 13%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 3% of patients in the 
NINLARO regimen and 2% of patients in the placebo regimen. Adjust dosing for 
Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 16% in the placebo 
regimen) and Grade 2 (11% in the NINLARO regimen and 6% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens. The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO and placebo regimen, 
respectively). Peripheral motor neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in discontinuation of one or more 
of the three drugs in 4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 27% and 21% of 
patients in the NINLARO and placebo regimens, respectively. The majority of 
peripheral edema adverse reactions were Grade 1 (17% in the NINLARO 
regimen and 14% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 6% in the placebo regimen). Grade 3 peripheral edema was 
reported in 2% and 1% of patients in the NINLARO and placebo regimens, 
respectively. Peripheral edema resulted in discontinuation of one or more of the 
three drugs in <1% of patients in both regimens. Evaluate for underlying causes 
and provide supportive care, as necessary. Adjust dosing of dexamethasone per 
its prescribing information or NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 27% of patients in the 
NINLARO regimen and 16% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (15% in the NINLARO regimen and 9% 
in the placebo regimen) or Grade 2 (9% in the NINLARO regimen and 4% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. Serious adverse reactions 
of rash were reported in <1% of patients in the NINLARO regimen. The most 
common type of rash reported in both regimens included maculo-papular and 
macular rash. Rash resulted in discontinuation of one or more of the three drugs 
in <1% of patients in both regimens. Manage rash with supportive care or with 
dose modification if Grade 2 or higher. Stevens-Johnson syndrome, including a 
fatal case, has been reported with NINLARO. If Stevens-Johnson syndrome 
occurs, discontinue NINLARO and manage as clinically indicated.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in 
<1% of patients treated with NINLARO. Hepatotoxicity has been reported (10% 

in the NINLARO regimen and 9% in the placebo regimen). Monitor hepatic 
enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.
5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the last dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the last dose.
5.9 Increased Mortality in Patients Treated with NINLARO in the 
Maintenance Setting: In two prospective randomized clinical trials in multiple 
myeloma in the maintenance setting, treatment with NINLARO resulted in 
increased deaths. Treatment of patients with NINLARO for multiple myeloma in 
the maintenance setting is not recommended outside of controlled trials.

6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=361) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=359).
The most frequently reported adverse reactions (≥20% with a difference of ≥5% 
compared to placebo) in the NINLARO regimen were thrombocytopenia, neutropenia, 
diarrhea, constipation, peripheral neuropathy, nausea, peripheral edema, rash, 
vomiting, and bronchitis. Serious adverse reactions reported in ≥2% of patients in 
the NINLARO regimen included diarrhea (3%), thrombocytopenia (2%) and 
bronchitis (2%). One or more of the three drugs was permanently discontinued in 
4% of patients reporting peripheral neuropathy, 3% of patients reporting diarrhea 
and 2% of patients reporting thrombocytopenia. Permanent discontinuation of 
NINLARO due to an adverse reaction occurred in 10% of patients.
Table 4 summarizes the non-hematologic adverse reactions occurring in at least 
5% of patients with at least a 5% difference between the NINLARO regimen and 
the placebo regimen.

Table 4: Non-Hematologic Adverse Reactions Occurring in ≥5% of 
Patients with a ≥5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=361

Placebo +  
Lenalidomide and  
Dexamethasone 

N=359
System Organ Class / 

Preferred Term (%) (%)

All 
Grades

Grade 
3

Grade 
4

All 
Grades

Grade 
3

Grade 
4

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

52
35
32
26

10
<1
2
1

0
0
0
0

43
28
23
13

3
<1
0

<1

0
0
0
0

Nervous system disorders
Peripheral neuropathies† 32 2 0 24 2 0

Musculoskeletal and  
connective tissue disorders

Back pain* 27 <1 0 24 3 0
Infections and infestations

Upper respiratory tract 
infection* 
Bronchitis

27 
22

1 
2

0 
0

23 
17

1 
2

0 
<1

Skin and subcutaneous 
tissue disorders

Rash† 27 3 0 16 2 0
General disorders and  
administration site conditions

Edema peripheral 27 2 0 21 1 0

Note: Adverse reactions included as preferred terms are based on MedDRA version 23.0.
 * At the time of the final analysis, these adverse reactions no longer met the criterion for 

a ≥5% difference between the NINLARO regimen and the placebo regimen.
†Represents a pooling of preferred terms

(Continued on next page)

Brief Summary (cont’d)
Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=361

Placebo +  
Lenalidomide and  
Dexamethasone 

N=359
(%) (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 85 30 67 14

Neutropenia 74 34 70 37

Herpes Zoster
Herpes zoster was reported in 6% of patients in the NINLARO regimen and 3% 
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the 
healthcare provider’s discretion. Patients treated in the NINLARO regimen who 
received antiviral prophylaxis had a lower incidence (1%) of herpes zoster 
infection compared to patients who did not receive prophylaxis (10%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in 
aggregate, the frequency was 38% in patients in the NINLARO regimen. The 
most common adverse reactions of the eyes were cataract (15%), conjunctivitis 
(9%), blurred vision (7%), and dry eye (6%).
Other Clinical Trials Experience
The following serious adverse reactions have each been reported at a frequency 
of <1% in patients treated with NINLARO: acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic 
thrombocytopenic purpura.
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO with 
strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and  
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: Risk Summary: Based on its mechanism of action and data from 
animal reproduction studies, NINLARO can cause fetal harm when administered to 
a pregnant woman. There are no available data on NINLARO use in pregnant 
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity in 
pregnant rats and rabbits at doses resulting in exposures that were slightly higher 
than those observed in patients receiving the recommended dose. Advise pregnant 
women of the potential risk to a fetus. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2-4% and 15-20%, respectively.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib or 
its metabolites in human milk, the effects of the drug on the breast fed infant, or the 
effects of the drug on milk production. Because of the potential for serious adverse 
reactions from NINLARO in a breastfed infant, advise women not to breastfeed 
during treatment with NINLARO and for 90 days after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal 
harm when administered to pregnant women. Pregnancy Testing: Verify 
pregnancy status in females of reproductive potential prior to initiating NINLARO. 
Contraception: Females: Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
after the last dose. Dexamethasone is known to be a weak to moderate inducer 
of CYP3A4 as well as other enzymes and transporters. Because NINLARO is 
administered with dexamethasone, the risk for reduced efficacy of contraceptives 
needs to be considered. Males: Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days after the last dose.
8.4 Pediatric Use: Safety and effectiveness have not been established in 
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of NINLARO, 
55% were 65 and over, while 17% were 75 and over. No overall differences in 
safety or effectiveness were observed between these subjects and younger 
subjects, and other reported clinical experience has not identified differences in 
responses between the elderly and younger patients, but greater sensitivity of 
some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment, 
the mean AUC increased by 20% when compared to patients with normal hepatic 
function. Reduce the starting dose of NINLARO in patients with moderate or severe 
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring 
dialysis, the mean AUC increased by 39% when compared to patients with normal 
renal function. Reduce the starting dose of NINLARO in patients with severe renal 
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore can 
be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported in 
patients taking NINLARO. Manifestations of overdosage include adverse reactions 
reported at the recommended dosage. Serious adverse reactions reported with 
overdosage include severe nausea, vomiting, diarrhea, aspiration pneumonia, 

multiple organ failure and death. In the event of an overdosage, monitor for adverse 
reactions and provide appropriate supportive care. NINLARO is not dialyzable.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed.
•  Advise patients to take NINLARO once a week on the same day and at 

approximately the same time for the first three weeks of a four week cycle. The 
importance of carefully following all dosage instructions should be discussed with 
patients starting treatment. Advise patients to take the recommended dosage as 
directed, because overdosage has led to deaths [see Overdosage (10)].

•  Advise patients to take NINLARO at least one hour before or at least two hours 
after food.

•  Advise patients that NINLARO and dexamethasone should not be taken at the 
same time, because dexamethasone should be taken with food and NINLARO 
should not be taken with food.

•  Advise patients to swallow the capsule whole with water. The capsule should 
not be crushed, chewed or opened.

•  Advise patients that direct contact with the capsule contents should be 
avoided. In case of capsule breakage, avoid direct contact of capsule contents 
with the skin or eyes. If contact occurs with the skin, wash thoroughly with 
soap and water. If contact occurs with the eyes, flush thoroughly with water.

•  If a patient misses a dose, advise them to take the missed dose as long as the 
next scheduled dose is ≥72 hours away. Advise patients not to take a missed 
dose if it is within 72 hours of their next scheduled dose.

•  If a patient vomits after taking a dose, advise them not to repeat the dose but 
resume dosing at the time of the next scheduled dose.

•  Advise patients to store capsules in original packaging, and not to remove the 
capsule from the packaging until just prior to taking NINLARO.

[see Dosage and Administration (2.1)]
Thrombocytopenia: Advise patients that they may experience low platelet counts 
(thrombocytopenia). Signs of thrombocytopenia may include bleeding and easy 
bruising. [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers if 
these adverse reactions persist. [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs. [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers 
immediately if they experience new or worsening rash [see Warnings and 
Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they 
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers if 
they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, herpes zoster, 
cataracts, dry eyes, blurred vision, conjunctivitis and thrombotic thrombocytopenic 
purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential of the potential risk to a fetus. Advise females of reproductive potential 
to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. Advise 
females of reproductive potential to use effective contraception during treatment 
with NINLARO and for 90 days following the last dose. Advise women using 
hormonal contraceptives to also use a barrier method of contraception [see Use 
in Specific Populations (8.1)]. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days following the last dose [see Use in Specific Populations (8.1)].
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the last dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before starting 
any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

1 INDICATIONS AND USAGE
NINLARO (ixazomib) is indicated in combination with lenalidomide and 
dexamethasone for the treatment of patients with multiple myeloma who have 
received at least one prior therapy.
Limitations of Use: NINLARO is not recommended for use in the maintenance 
setting or in newly diagnosed multiple myeloma in combination with lenalidomide 
and dexamethasone outside of controlled clinical trials.

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day 
cycle and recovery to baseline by the start of the next cycle. Grade 3 
thrombocytopenia was reported in 17% of patients in the NINLARO regimen and 
Grade 4 thrombocytopenia was reported in 13% in the NINLARO regimen. The 
rate of platelet transfusions was 10% in the NINLARO regimen and 7% in the 
placebo regimen. Monitor platelet counts at least monthly during treatment with 
NINLARO. Consider more frequent monitoring during the first three cycles. 
Manage thrombocytopenia with dose modifications and platelet transfusions as 
per standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 52% 
of patients in the NINLARO regimen and 43% in the placebo regimen, 
constipation in 35% and 28%, respectively, nausea in 32% and 23%, 
respectively, and vomiting in 26% and 13%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 3% of patients in the 
NINLARO regimen and 2% of patients in the placebo regimen. Adjust dosing for 
Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 16% in the placebo 
regimen) and Grade 2 (11% in the NINLARO regimen and 6% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens. The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO and placebo regimen, 
respectively). Peripheral motor neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in discontinuation of one or more 
of the three drugs in 4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 27% and 21% of 
patients in the NINLARO and placebo regimens, respectively. The majority of 
peripheral edema adverse reactions were Grade 1 (17% in the NINLARO 
regimen and 14% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 6% in the placebo regimen). Grade 3 peripheral edema was 
reported in 2% and 1% of patients in the NINLARO and placebo regimens, 
respectively. Peripheral edema resulted in discontinuation of one or more of the 
three drugs in <1% of patients in both regimens. Evaluate for underlying causes 
and provide supportive care, as necessary. Adjust dosing of dexamethasone per 
its prescribing information or NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 27% of patients in the 
NINLARO regimen and 16% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (15% in the NINLARO regimen and 9% 
in the placebo regimen) or Grade 2 (9% in the NINLARO regimen and 4% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. Serious adverse reactions 
of rash were reported in <1% of patients in the NINLARO regimen. The most 
common type of rash reported in both regimens included maculo-papular and 
macular rash. Rash resulted in discontinuation of one or more of the three drugs 
in <1% of patients in both regimens. Manage rash with supportive care or with 
dose modification if Grade 2 or higher. Stevens-Johnson syndrome, including a 
fatal case, has been reported with NINLARO. If Stevens-Johnson syndrome 
occurs, discontinue NINLARO and manage as clinically indicated.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in 
<1% of patients treated with NINLARO. Hepatotoxicity has been reported (10% 

in the NINLARO regimen and 9% in the placebo regimen). Monitor hepatic 
enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.
5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the last dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the last dose.
5.9 Increased Mortality in Patients Treated with NINLARO in the 
Maintenance Setting: In two prospective randomized clinical trials in multiple 
myeloma in the maintenance setting, treatment with NINLARO resulted in 
increased deaths. Treatment of patients with NINLARO for multiple myeloma in 
the maintenance setting is not recommended outside of controlled trials.

6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=361) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=359).
The most frequently reported adverse reactions (≥20% with a difference of ≥5% 
compared to placebo) in the NINLARO regimen were thrombocytopenia, neutropenia, 
diarrhea, constipation, peripheral neuropathy, nausea, peripheral edema, rash, 
vomiting, and bronchitis. Serious adverse reactions reported in ≥2% of patients in 
the NINLARO regimen included diarrhea (3%), thrombocytopenia (2%) and 
bronchitis (2%). One or more of the three drugs was permanently discontinued in 
4% of patients reporting peripheral neuropathy, 3% of patients reporting diarrhea 
and 2% of patients reporting thrombocytopenia. Permanent discontinuation of 
NINLARO due to an adverse reaction occurred in 10% of patients.
Table 4 summarizes the non-hematologic adverse reactions occurring in at least 
5% of patients with at least a 5% difference between the NINLARO regimen and 
the placebo regimen.

Table 4: Non-Hematologic Adverse Reactions Occurring in ≥5% of 
Patients with a ≥5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=361

Placebo +  
Lenalidomide and  
Dexamethasone 

N=359
System Organ Class / 

Preferred Term (%) (%)

All 
Grades

Grade 
3

Grade 
4

All 
Grades

Grade 
3

Grade 
4

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

52
35
32
26

10
<1
2
1

0
0
0
0

43
28
23
13

3
<1
0

<1

0
0
0
0

Nervous system disorders
Peripheral neuropathies† 32 2 0 24 2 0

Musculoskeletal and  
connective tissue disorders

Back pain* 27 <1 0 24 3 0
Infections and infestations

Upper respiratory tract 
infection* 
Bronchitis

27 
22

1 
2

0 
0

23 
17

1 
2

0 
<1

Skin and subcutaneous 
tissue disorders

Rash† 27 3 0 16 2 0
General disorders and  
administration site conditions

Edema peripheral 27 2 0 21 1 0

Note: Adverse reactions included as preferred terms are based on MedDRA version 23.0.
 * At the time of the final analysis, these adverse reactions no longer met the criterion for 

a ≥5% difference between the NINLARO regimen and the placebo regimen.
†Represents a pooling of preferred terms

(Continued on next page)

Brief Summary (cont’d)
Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=361

Placebo +  
Lenalidomide and  
Dexamethasone 

N=359
(%) (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 85 30 67 14

Neutropenia 74 34 70 37

Herpes Zoster
Herpes zoster was reported in 6% of patients in the NINLARO regimen and 3% 
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the 
healthcare provider’s discretion. Patients treated in the NINLARO regimen who 
received antiviral prophylaxis had a lower incidence (1%) of herpes zoster 
infection compared to patients who did not receive prophylaxis (10%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in 
aggregate, the frequency was 38% in patients in the NINLARO regimen. The 
most common adverse reactions of the eyes were cataract (15%), conjunctivitis 
(9%), blurred vision (7%), and dry eye (6%).
Other Clinical Trials Experience
The following serious adverse reactions have each been reported at a frequency 
of <1% in patients treated with NINLARO: acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic 
thrombocytopenic purpura.
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO with 
strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and  
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: Risk Summary: Based on its mechanism of action and data from 
animal reproduction studies, NINLARO can cause fetal harm when administered to 
a pregnant woman. There are no available data on NINLARO use in pregnant 
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity in 
pregnant rats and rabbits at doses resulting in exposures that were slightly higher 
than those observed in patients receiving the recommended dose. Advise pregnant 
women of the potential risk to a fetus. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2-4% and 15-20%, respectively.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib or 
its metabolites in human milk, the effects of the drug on the breast fed infant, or the 
effects of the drug on milk production. Because of the potential for serious adverse 
reactions from NINLARO in a breastfed infant, advise women not to breastfeed 
during treatment with NINLARO and for 90 days after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal 
harm when administered to pregnant women. Pregnancy Testing: Verify 
pregnancy status in females of reproductive potential prior to initiating NINLARO. 
Contraception: Females: Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
after the last dose. Dexamethasone is known to be a weak to moderate inducer 
of CYP3A4 as well as other enzymes and transporters. Because NINLARO is 
administered with dexamethasone, the risk for reduced efficacy of contraceptives 
needs to be considered. Males: Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days after the last dose.
8.4 Pediatric Use: Safety and effectiveness have not been established in 
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of NINLARO, 
55% were 65 and over, while 17% were 75 and over. No overall differences in 
safety or effectiveness were observed between these subjects and younger 
subjects, and other reported clinical experience has not identified differences in 
responses between the elderly and younger patients, but greater sensitivity of 
some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment, 
the mean AUC increased by 20% when compared to patients with normal hepatic 
function. Reduce the starting dose of NINLARO in patients with moderate or severe 
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring 
dialysis, the mean AUC increased by 39% when compared to patients with normal 
renal function. Reduce the starting dose of NINLARO in patients with severe renal 
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore can 
be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported in 
patients taking NINLARO. Manifestations of overdosage include adverse reactions 
reported at the recommended dosage. Serious adverse reactions reported with 
overdosage include severe nausea, vomiting, diarrhea, aspiration pneumonia, 

multiple organ failure and death. In the event of an overdosage, monitor for adverse 
reactions and provide appropriate supportive care. NINLARO is not dialyzable.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed.
•  Advise patients to take NINLARO once a week on the same day and at 

approximately the same time for the first three weeks of a four week cycle. The 
importance of carefully following all dosage instructions should be discussed with 
patients starting treatment. Advise patients to take the recommended dosage as 
directed, because overdosage has led to deaths [see Overdosage (10)].

•  Advise patients to take NINLARO at least one hour before or at least two hours 
after food.

•  Advise patients that NINLARO and dexamethasone should not be taken at the 
same time, because dexamethasone should be taken with food and NINLARO 
should not be taken with food.

•  Advise patients to swallow the capsule whole with water. The capsule should 
not be crushed, chewed or opened.

•  Advise patients that direct contact with the capsule contents should be 
avoided. In case of capsule breakage, avoid direct contact of capsule contents 
with the skin or eyes. If contact occurs with the skin, wash thoroughly with 
soap and water. If contact occurs with the eyes, flush thoroughly with water.

•  If a patient misses a dose, advise them to take the missed dose as long as the 
next scheduled dose is ≥72 hours away. Advise patients not to take a missed 
dose if it is within 72 hours of their next scheduled dose.

•  If a patient vomits after taking a dose, advise them not to repeat the dose but 
resume dosing at the time of the next scheduled dose.

•  Advise patients to store capsules in original packaging, and not to remove the 
capsule from the packaging until just prior to taking NINLARO.

[see Dosage and Administration (2.1)]
Thrombocytopenia: Advise patients that they may experience low platelet counts 
(thrombocytopenia). Signs of thrombocytopenia may include bleeding and easy 
bruising. [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers if 
these adverse reactions persist. [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs. [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers 
immediately if they experience new or worsening rash [see Warnings and 
Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they 
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers if 
they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, herpes zoster, 
cataracts, dry eyes, blurred vision, conjunctivitis and thrombotic thrombocytopenic 
purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential of the potential risk to a fetus. Advise females of reproductive potential 
to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. Advise 
females of reproductive potential to use effective contraception during treatment 
with NINLARO and for 90 days following the last dose. Advise women using 
hormonal contraceptives to also use a barrier method of contraception [see Use 
in Specific Populations (8.1)]. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days following the last dose [see Use in Specific Populations (8.1)].
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the last dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before starting 
any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved.
06/22 USO-IXA-0421

USO-IXA-0384_Nin_Q4_Label_Update_LightHouse_Ad_Onc-Live_KING_0384_R06.indd   3-4USO-IXA-0384_Nin_Q4_Label_Update_LightHouse_Ad_Onc-Live_KING_0384_R06.indd   3-4 6/15/22   11:33 AM6/15/22   11:33 AM



48    Vol. 24 | No. 2 | JANUARY 2023

Louis M.  
Staudt, MD, PhD

National Cancer Institute 
Center for Cancer Research/
Center for Cancer Genomics

Since its inaugural year in 2013, the OncLive® Giants of Cancer Care® program has celebrated the 
achievements of 126 leaders in the oncology and hematology field whose work has contributed to 

remarkable improvements in outcomes for countless patients with cancer. In 2022, an advisory panel of 
eminent oncologists chooses the winners of these awards from an international roster of nominees.

For Staudt, a Keen Eye Sparks  
Opportunities to Dig Deeper

by JARED KALTWASSER

LOUIS M. STAUDT, MD, PHD, has an eye for patterns.
As director of the National Cancer Institute’s Center for Cancer Genomics, sometimes the 

patterns that absorb his mind are gene expression profiles that explain why tumors act the 
way they do. Sometimes, though, the lifelong amateur pianist is transfixed by the patterns in 
the music of the great composers.

“If you’re playing a Bach toccata and you’ve played a lot of Bach toccatas before, even if 
you’re playing [this one] for the first time, you pretty much know what the next group of 
notes might be,” Staudt said.

In his 4 decades as a scientist, Staudt has made key insights into the genomics of 
lymphoma and reshaped the way clinicians risk-stratify and treat patients. Many of his 
greatest discoveries have started with his ability to see the big picture from a small sample.

“Lou is pretty unique in his ability to take a modicum of data that’s not very large and 
make the observation from the data that is the most salient, most important thing,” said Ash 
Alizadeh, MD, PhD, a former student and longtime collaborator of Staudt’s.

DEVIATING FROM EXPECTATIONS
If his ability to identify patterns has played a major role in Staudt’s career, that career was 
only possible because of his willingness to deviate from what appeared to be his logical next 
step after college.

Staudt grew up in Michigan, where his mother was a nurse who ran the operating room 
at the Children’s Hospital of Michigan and his father was a physician for the Chrysler 
Corporation. As a child, it was obvious that Staudt inherited some of his parents’ interests. 
His love for math and science was evident from an early age. “I’m not ashamed to say I was a 
nerd,” he said.

He was also into music. When he got to Harvard University, he likes to say, he “majored in 
Glee Club.” In truth, he majored in biochemistry, although his role as president of the famed 
choral group took up much of his time and his fellow singers comprised much of his social 
circle, he said. During his time at Harvard, Staudt had been introduced to the rapidly chang-
ing field of immunology. He was hooked. “Science is a little bit like an addiction,” he said. 
“When you get a good result, you just crave the next good result.”

Still, Staudt said, since he remained torn between jumping fully into science or following 
the path of his parents, he decided to “hedge” by enrolling in a joint MD/PhD program at the 
University of Pennsylvania. 

EARLY BREAKTHROUGHS
At Penn, Staudt began working on the influenza virus, looking at ways that monoclonal 

To learn more about the 2022  
Giants of Cancer Care® inductees  
visit bit.ly/3GmkwoQ
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antibodies could neutralize it. “That was the basis 
of my thesis, but just almost by luck, I stumbled 
across what turned out to be an important aspect of 
the diversification of immune responses,” he said.

What Staudt “stumbled upon” was somatic 
hypermutation, the rapid mutation of immuno-
globulin genes that helps explain the diversity of 
responses to the influenza virus.

Walter Gerhard, MD, Staudt’s graduate mentor, 
said the discovery of somatic hypermutation 
showed “that the antibody response of mice to a 
hemagglutinin molecule of influenza virus was 
very diverse. Different individuals responded in 
quite different ways.”

Gerhard said Staudt was successful because 
he was extremely organized. Well, mostly. “You 
wouldn’t have thought that if you would have 
seen his backpack, which was kind of full of loose 
papers,” he said of his star pupil.

Looking back, Gerhard said that early influ-
enza research showed a skill set that would prove 
important in some of Staudt’s later work, analyz-
ing genes associated with diffuse large B-cell 
lymphoma (DLBCL).

“I think what he did with tumor research helped 
him in his subsequent work,” Gerhard said. “To do 
that work without making a mess required a lot of 
organization, and he was very good at that.”

After graduate school, Staudt did a postdoctoral 
fellowship with Gerhard at the Wistar Institute, in 
Philadelphia, and then an internship in internal 
medicine. He credits the internship with helping 
him to understand the practical considerations of 
a clinician, which in turn has helped him design 
feasible clinical trials.

ZEROING IN ON LYMPHOMA
Staudt then joined the Whitehead Institute, work-
ing in the laboratory of David Baltimore, PhD, 
where the focus was on trying to figure out which 
transcription factors were particularly important 
in controlling the transcription of genes related 
to lymphoma. Most of the factors the researchers 
were examining were commonly found in other 
types of cells. Then, Staudt observed a transcrip-
tion factor called Oct-2 seemed to be found only 
in lymphoid cells.

“That seemed to also open up the possibil-
ity that a set of regulatory factors is specific for 
a stage of B-cell differentiation, and that [these 
factors] were why the B cell has the properties 
that it does,” he said.

It would take 3 more years to identify the 
gene that was encoding the transcription 
factor, thereby confirming that there was a 
lymphoid-specific expression pattern. That work 
led Staudt to the National Institutes of Health—
the National Cancer Institute, specifically, which 
he joined in 1988. There, Staudt continued his 
quest to find genes that were expressed only in 
lymphoma cells.

“What I really yearned for was a way to 
study all the genes, every last one in the 
genome,” he said.

Back then, that level of analysis was not on 
the radar of most people in the field. Stanford 
University’s Patrick O. Brown, MD, PhD, however, 
was among the relatively few investigators in the 
world who shared Staudt’s interest in unlock-
ing the genome. (Brown, incidentally, went on to 
become the founder and CEO of Impossible Foods, 
a leading producer of plant-based meat products.)

Brown had developed the DNA microarray, a 
way to look at the transcription levels of thou-
sands of genes at the same time. A friend of 
Staudt’s came back from a visit to Stanford and 
told him about the invention.

“So the very next day, I cold-called Pat—I had 
never met him before—and explained my inter-
est,” Staudt said. “And Pat, being the really open, 
inquisitive guy that he is, just said, ‘Great! Let’s 
do something together.’ ”

Alizadeh, now a professor at Stanford, worked 
with Staudt and Brown to develop what they 
termed the “Lymphochip,” a DNA microarray 
heavily enriched for genes that were expressed 
in normal and malignant B cells. Alizadeh noted 
that, at the time, the human genome had not yet 
been fully sequenced.

“We had bets about how many genes were 
in the genome,” Alizadeh said. “Most people 
guessed around 100,000. The first lympho-chip 
had 6000 genes, so investigators assumed they 
had about 5% or 6% of the genome. It ended up 
being about a third of the genome.”

The work they were doing in Staudt’s lab 
was painstaking and time-consuming, requir-
ing great accuracy, diligence, and persistence. 
Alizadeh said he does not think Staudt and his 
other colleagues realized how big of a project 
they were embarking upon.

“But I also think that he was really look-
ing toward a new chapter, and a new kind of 
science,” Alizadeh said.

When the team began to study DLBCL tumors 
using their lympho-chip, they began to see 
distinct expression patterns. “But it wasn’t just 
that we found a pattern,” Staudt said. “It was 
that we found a pattern that related each of the 
tumors to a different stage of normal B-cell 
differentiation.”

This was the discovery that would lead to an 
important realization: What had been thought 
of as a single disease, DLBCL, was actually 2 
molecularly distinct diseases, germinal center 
B-cell– like DLBCL and activated B-cell–like 
DLBCL. The finding helped investigators real-
ize that the 2 subtypes responded differently 
to chemotherapy. Eventually, Staudt and his 
colleagues identified 7 distinct DLBCL subtypes.

“That has led to therapies that work better in 
one [subtype] than in the other, and to the whole 

idea of precision medicine,” Staudt said.
Staudt would go on to demonstrate that 

survival following chemotherapy among patients 
with DLBCL correlated with molecular features. 
These findings had applications across other 
malignancies, including chronic lymphocytic 
leukemia (CLL), mantle cell lymphoma (MCL), 
and follicular lymphoma.

Staudt has continued in his work, in terms 
of both expanding knowledge of the subtypes 
of DLBCL and helping to develop therapies. His 
team discovered the nuclear factor (NF)- κβ 
pathway as a therapeutic target, and showed 
that its activation depends on chronic activity 
of B-cell receptors in lymphomas. He discov-
ered that drugs like ibrutinib (Imbruvica) that 
inhibit B-cell receptor-dependent NFκβ signal-
ing were killed malignant B-cell lymphoma 
cells. Ibrutinib is currently approved for use in 
patients with MCL, CLL, Waldenström macro-
globulinemia, small lymphocytic lymphoma, 
marginal zone lymphoma, and chronic graft-
vs-host disease.

Alizadeh said Staudt helped transform cancer 
medicine because he visualized the power of 
genomic analysis. While genetic characteris-
tics like HER2 or EGFR expression were already 
being used, Staudt realized that a wider lens 
could magnify the insights.

“To [see] that extending this to the genome 
[would] help build a taxonomy of cancer and 
discover new cancer types—that was vision-
ary,” Alizadeh said.

THE NOTES AND THE IN-BETWEEN
Staudt lives with his wife, the poet and scholar 
Kathleen Henderson Staudt, PhD, outside 
Washington, DC. They have 2 grown children, a 
son who trained as a pediatric cardiologist and 
is now working on translational research, and a 
daughter who is an attorney who has fought to 
reform bail laws in Illinois.

Staudt said that his work at NCI consumes most 
of his time, but that he loves to read in his rare 
free moments. In the summer of 2022, he was 
reading the book Behave: The Biology of Humans 
at our Best and Worst by Stanford neuroscientist 
Robert Sapolsky, PhD.

“He goes right down to the basic science of 
neurotransmitters, to which parts of the brain 
do what,” he said. But, he added, Sapolsky also 
zooms out to explain the connection between that 
basic science and the behaviors that impact soci-
ety and the planet, translating the basic science 
to reveal its real-world impact.

Staudt also makes sure music is a part of 
his everyday rhythm. He plays the piano daily 
and considers himself a “very good amateur.” 
However, don’t expect a Staudt recital any time 
soon. These days, he simply plays for his  
own enjoyment. ■
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Frontline Pola-R-CHP, CAR T-Cell Second-line 
Therapies Are Not Cost-effective in DLBCL
by LINDSAY FISCHER

adding both pola-R-CHP and second-line CAR T-cell therapies to the SOC yielded 
an ICER of $488,284 (range, $326,765-$840,157) US$/QALY and $267,050 (range, 
$182,832-$520,922) CAD$/QALY.1

“Although there is great excitement regarding the important PFS improvements 
in the frontline and second-line treatments of [patients with] DLBCL reported 
by the POLARIX (NCT03274492), ZUMA-7 (NCT03391466), and TRANSFORM 
(NCT03575351) trials,2-4 this must be tempered with a realistic consideration of the 
costs of these therapies and their implementation,” Abi Vijenthira, MD, SM, a hema-
tologist in the Division of Medical Oncology and Hematology at Princess Margaret 
Cancer Centre in Toronto, Canada, and coinvestigators wrote in the study. “On the 
basis of the current prices of these therapies, we found that alone or together, they 
were unlikely to be cost-effective from both a US and a Canadian payer perspective.”

R-CHOP [rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone] 
has been the SOC for DLBCL for nearly 2 decades, and autologous stem cell transplant 
(ASCT) has been an SOC for relapsed disease for even longer. Recently, data from the 
POLARIX trial showed that pola-R-CHP yielded a superior PFS benefit to R-CHOP, 
although a 2-year analysis did not show a survival benefit.2 Of note, polatuzumab 
vedotin is expensive. In the United States it is listed at $15,600 per 140-mg vial. This 
means a 6-cycle treatment for a 70-kg patient, which was the model used for the anal-
ysis, would cost $93,600.

Other recent developments in the DLBCL space include results of the recently 
published ZUMA-7 trial and the TRANSFORM studies,3,4 which compared axicabta-
gene ciloleucel (Yescarta) and lisocabtagene maraleucel (Breyanzi) to salvage 
chemotherapy with or without ASCT for patients with primary refractory or early 
relapse of DLBCL within 12 months of frontline therapy. Both trials showcased signif-
icant PFS benefits for these patients. However, follow-up remains short and long-term 
survival is still largely undocumented. As with polatuzumab vedotin, CAR T-cell 
therapy comes with a significant cost, ranging from $399,000-$410,300 US$, not 
including additional inpatient supportive care costs.1

The FDA approved these 2 CAR T-cell agents on April 1, 2022, and June 24, 2022, 
respectively; neither has been approved yet in Canada.5,6  

Investigators constructed a Markov model to compare 4 strategies for patients with 
newly diagnosed intermediate- to high-risk DLBCL. The first strategy consisted of 
pola-R-CHP plus second-line CAR T-cell therapy for early relapse (< 12 months); the 
second was pola-R-CHP plus second-line salvage therapy with or without ASCT; the 
third was R-CHOP plus second-line CAR T-cell therapy for early relapse; and the last 
strategy was SOC, which consisted of R-CHOP plus second-line salvage therapy with 
or without ASCT.1

Trial data were used to estimate transition probabilities. Investigators then calcu-
lated lifetime costs, QALYs, and ICERs from an American and Canadian payer 
perspective. Willingness-to-pay (WTP) thresholds were designed for both popula-

tions. The WTP thresholds were $150,000 US$/QALY and $150,000 CAD$/QALY.1

In the 10,000 simulations using the American WTP of $150,000 US$/QALY, 
strategy 3 was the most cost-effective in 0.1% of iterations and strategy 4 was 

the most cost-effective in 99.9% of iterations.1

Investigators then conducted a 1-way sensitivity analysis comparing the 
first 3 strategies against the SOC. Using the range of HR reported for pola-

R-CHP compared with R-CHOP in POLARIX (0.56-0.95), the therapy did 
not represent a cost-effective strategy even for American patients when 

maximizing for efficacy at a 4.4% improvement. The 5-year OS improve-
ment would need to be 7.4% for this treatment to be cost-effective.1

Of note, from a Canadian perspective, this strategy became 
cost-effective if the HR was less than 0.59, translating to a 5-year 

AN ECONOMIC ANALYSIS SHOWED that neither polatu-
zumab vedotin-piiq (Polivy) added to standard of care (SOC) 
chemotherapy nor CD19-directed chimeric antigen receptor 
(CAR) T-cell therapy is likely to be the most cost-effective for 
patients with diffuse large B-cell lymphoma (DLBCL). The find-
ings published in the Journal of Clinical Oncology showed that 
polatuzumab vedotin with rituximab (Rituxan), cyclophospha-
mide, doxorubicin, and prednisone (pola-R-CHP) vs SOC and 
second-line CAR T-cell therapy vs SOC were not cost-effective 
options for patients in the United States or Canada, despite both 
therapies demonstrating improvements in progression-free 
survival (PFS).1

In 10,000 simulations, each strategy was found to be incre-
mentally more effective than its respective SOC, but also more 
costly. Adding pola-R-CHP to SOC incurred an incremental 
cost-effectiveness ratio (ICER) of $546,956 (range, $338,797-
$1,199,923) US$/quality-of-life adjusted years (QALY) and 
$245,381 (range, $151,671-$573,250) CAD$/QALY.1 

The addition of second-line CAR T-cell therapy to SOC led to 
an ICER of $309,813 (range, $190,197-$694,200) USD$/QALY 
and $303,163 (range, $221,300-$1,063,864) CAD$/QALY. Lastly, 
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bit.ly/3Qk8wsp

OS improvement of at least 4.1% with OS rates of 78.5% vs 74.4% for the thera-
pies, respectively.

For the CAR T-cell therapies, varying the HR across the ranges reported 
in the ZUMA-7 trial (0.37-0.65) did not cross the WTP for either country. 
This meant that even if the 5-year OS improvement for second-line CAR 
T-cell therapy was maximized to 7.3% for a 5-year OS rate of 47.3% vs 40.0%, 
second-line CAR T-cell therapy would not be cost-effective over SOC in either 
the US or Canada. The 5-year OS improvement over SOC would need to be 
9.5% or 11.3% from a US or Canadian payer perspective, respectively.1

Study authors acknowledged that the model had limitations. For instance, 
long-term follow-up was not available for all inputs in the model, meaning 
that assumptions regarding risk of relapse and probability of cure in the 
frontline and relapse settings had to be made. In addition, the efficacy of 
second-line CAR T-cell therapy has not been studied in patients exposed to 
polatuzumab vedotin in the front line, and so the efficacy in this setting had 
to be estimated. Further, CAR T-cell therapy tends to incur additional costs 
with inpatient supportive care, and insurance coverage is variable, making 
its cost difficult to estimate.1

The study authors noted that despite the short follow-up data, pola-R-CHP 
and second-line CAR T-cell therapies may hold the potential to alter the treat-
ment landscape for patients with newly diagnosed or relapsed/refractory 
DLBCL. However, at a unique time where positive frontline and second-line 
trials have been reported in quick succession, funding decisions for 1 ther-
apy may affect the cost-effectiveness implications of the other.1

“Although many drug approvals are based on PFS and overall response 
rate, rather than OS, health care systems must balance costs with uncer-
tain incremental benefit,” study authors concluded.1 “Expert analysis from 
policymakers is required to determine the appropriateness of funding 
these therapies.” ■

For a full list of references, see the article at  . 

TABLE.  Inter vent ional  Cost  Est imates for  DLBCL 1

Frontline treatment options

Intervention Cost USD$ Cost CAD$

pola-R-CHP (per cycle) 22,209 16,870

R-CHOP (per cycle) 7220 2120

Pegfilgrastim (per dose) 6418 11375

CAR T-cell therapies in the second or later line

Intervention Cost USD$ Cost CAD$

Axicabtagene ciloleucel 399,000 510,301

Tisagenlecleucel 373,000 477,048

Lisocabtagene maraleucel 410,300 524,753

Additional CAR T-cell therapy costs

Intervention Cost USD$ Cost CAD$

Leukapheresis 2188 2754

Lymphodepleting therapy 744 1440

Inpatient administrative costs  
for all products, range

34,277-69,782 15,644-35,584

ASCT

Intervention Cost USD$ Cost CAD$

Transplant 81,176 44,073

Salvage therapy 51,249 23,613

ASCT, autologous stem cell transplant; CAR, chimeric antigen receptor; DLBCL, diffuse large B-cell lymphoma; 
pola-R-CHP, polatuzumab vedotin with rituximab (Rituxan), cyclophosphamide, doxorubicin, and prednisone; R-CHOP, 
rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone.

Prior Authorizations Are the Top  
Administrative Challenges of 2023

by MEDICAL ECONOMICS® STAFF

THE NUMBER OF PRIOR authorization requests continues to increase 
despite promises to the contrary by payers. The increase is costing physi-
cians time and money. In a Medical Group Management Association 
(MGMA) poll, 70% of medical groups queried indicated that prior authoriza-
tions had increased in the past year.

Physicians say their practices continue to struggle with either a lack of 
response or no response from payers, increased time spent by staff to try 
to gain approval, and a lack of automation in the process.

These difficulties can lead to delays in patient care. A University of 
Colorado study found that 93% of physicians reported care delays and that 
82% reported cases of treatment abandonment (when the patient does not 
follow through) because of prior authorization requirements.

“There’s not 1 standardized way to submit prior authorizations or addi-
tional information—maybe clinical information or chart information—to the 
health plans,” Anders M. Gilberg, MGA, senior vice president of government 
affairs for MGMA, said. “Each health plan thinks they have the best propri-
etary way to make it really easy.”

But for practices with 20 to 30 payers, that can mean 20 to 30 different 
websites and passwords.

“The way it works is you have to hire staff to go in there and learn each 
of those processes, which is time consuming and redundant,” Gilberg said. 
“Ideally, we’re looking for 1 standard and 1 way of submitting them, such 
as pushing a button or maybe having it integrated with an electronic medi-
cal record and the clinical record. We could provide the information health 
plans need but [we want to] do so in a streamlined way….”

Although that solution doesn’t exist yet and physicians can’t change the 
prior authorization demands from payers, they can take the following steps 
to minimize the burden.

Designate a prior authorization champion. Having 1 staff member 
run point on prior authorizations will help that individual learn what 
each payer wants and the best ways to get authorizations approved in a 
timely manner. 

Keep detailed notes for each patient. All it takes is 1 piece of 
information to be missing from a patient’s chart for a payer to deny the 
authorization. Always keep this in mind when documenting a patient’s condi-
tion and what tests have been done. If something is abnormal, document it.

Learn what payers want. Payers will have different requirements 
before authorizing tests such as an MRI. If the payer requires an x-ray 
first, make a note of that for future reference and complete as many of the 
requirements as possible before submitting the prior authorization.

Be persistent. Just because a payer denies the first request doesn’t 
mean you should give up. Some payers have staff with minimal medical 
backgrounds who review initial requests and may just be looking for key 
trigger words as a reason to reject a claim. An appeal will most likely go to 
someone with more medical training.

Recruit the patient. Have the patient call the insurance company if 
necessary. They will be talking to a different department and may either 
get a different answer or gain clues as to what is needed to get the prior 
authorization approved.

Escalate, escalate, escalate. Ask for a peer-to-peer review or, in 
extreme cases, to speak with the medical director or chief medical officer.

Read the full story at: bit.ly/3Qk8wsp



dMMR Recurrent or Advanced  
Endometrial Cancer
ILLUMINATED
INDICATION
JEMPERLI is indicated for the treatment of adult patients with mismatch 
repair deficient (dMMR) recurrent or advanced endometrial cancer (EC), as 
determined by an FDA-approved test, that has progressed on or following 
prior treatment with a platinum-containing regimen.
This indication is approved under accelerated approval based on tumor 
response rate and durability of response. Continued approval for this 
indication may be contingent upon verification and description 
of clinical benefit in a confirmatory trial(s).

Learn more about JEMPERLI at JEMPERLIHCP.COM 

IMPORTANT SAFETY INFORMATION
Severe and Fatal Immune-Mediated Adverse Reactions 
•  Immune-mediated adverse reactions, which can be severe 

or fatal, can occur in any organ system or tissue and can 
occur at any time during or after treatment with a PD-1/PD-L1– 
blocking antibody, including JEMPERLI. 

•  Monitor closely for signs and symptoms of immune-
mediated adverse reactions. Evaluate liver enzymes, 
creatinine, and thyroid function tests at baseline and 
periodically during treatment. For suspected immune-
mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty 
consultation as appropriate. 

•  Based on the severity of the adverse reaction, withhold or  
permanently discontinue JEMPERLI. In general, if JEMPERLI  
requires interruption or discontinuation, administer systemic  
corticosteroids (1 to 2 mg/kg/day prednisone or equivalent)  
until improvement to ≤Grade 1. 
Upon improvement to ≤Grade 1, initiate corticosteroid 
taper and continue to taper over at least 1 month. Consider 
administration of other systemic immunosuppressants in 
patients whose immune-mediated adverse reaction is not 
controlled with corticosteroids.

Immune-Mediated Pneumonitis
•  JEMPERLI can cause immune-mediated pneumonitis, which 

can be fatal. In patients treated with other PD-1/PD-L1– 
blocking antibodies, the incidence of pneumonitis is higher 
in patients who have received prior thoracic radiation. 
Pneumonitis occurred in 1.4% (7/515) of patients, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis.

Immune-Mediated Colitis
•  Colitis occurred in 1.4% (7/515) of patients, including 

Grade 2 (0.8%) and Grade 3 (0.6%) adverse reactions. 
Cytomegalovirus infection/reactivation have occurred in 
patients with corticosteroid-refractory immune-mediated 
colitis. In such cases, consider repeating infectious workup 
to exclude alternative etiologies.  

Immune-Mediated Hepatitis
•   JEMPERLI can cause immune-mediated hepatitis, which 

can be fatal. Grade 3 hepatitis occurred in 0.2% (1/515) of 
patients. 

Immune-Mediated Endocrinopathies 
  •  Adrenal Insufficiency  

○  Adrenal insufficiency occurred in 1.4% (7/515) of patients, 
including Grade 2 (0.8%) and Grade 3 (0.6%). For Grade 2 
or higher adrenal insufficiency, initiate symptomatic 
treatment per institutional guidelines, including  
hormone replacement as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending on severity. 

 •   Hypophysitis 
○  JEMPERLI can cause immune-mediated hypophysitis. 

Initiate hormone replacement as clinically indicated. 
Withhold or permanently discontinue JEMPERLI  
depending on severity.

•  Thyroid Disorders 
○  Thyroiditis occurred in 0.4% (2/515) of patients; both 

were Grade 2. Hypothyroidism occurred in 7.2% (37/515) 
of patients, all of which were Grade 2. Hyperthyroidism 
occurred in 1.9% (10/515) of patients, including Grade 2 
(1.7%) and Grade 3 (0.2%). Initiate hormone replacement 
or medical management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue JEMPERLI 
depending on severity.

•  Type 1 Diabetes Mellitus, Which Can Present with Diabetic 
Ketoacidosis  
○  JEMPERLI can cause type 1 diabetes mellitus, which can  

present with diabetic ketoacidosis. Monitor patients for  
hyperglycemia or other signs and symptoms of diabetes. 
Initiate treatment with insulin as clinically indicated. 
Withhold or permanently discontinue JEMPERLI depending  
on severity.

Immune-Mediated Nephritis with Renal Dysfunction
•  JEMPERLI can cause immune-mediated nephritis, which can 

be fatal. Nephritis occurred in 0.4% (2/515) of patients; both 
were Grade 2.     

Immune-Mediated Dermatologic Adverse Reactions
•  JEMPERLI can cause immune-mediated rash or dermatitis. 

Bullous and exfoliative dermatitis, including Stevens-Johnson 
syndrome (SJS), toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms (DRESS), 
have occurred with PD-1/PD-L1–blocking antibodies. 
Topical emollients and/or topical corticosteroids may be 
adequate to treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue JEMPERLI 
depending on severity.  

JEMPERLI has demonstrated clinically meaningful efficacy1,2

•  In the primary analysis, the median duration of response was not reached with a median follow-up 
time of 14.1 months.1†

•  The updated analysis showed a median duration of response of 34.7 months with a median 
follow-up of 20.4 months2‡

The efficacy of JEMPERLI was investigated in a global, multicenter, multiple cohort, open-label study of  
71 patients with recurrent or advanced dMMR endometrial cancer who had progressed on or after treatment 
with a platinum-containing regimen. Patients received JEMPERLI 500 mg via intravenous infusion every  
3 weeks for 4 doses followed by 1000 mg every 6 weeks until disease progression or unacceptable toxicity. 
An updated efficacy analysis for JEMPERLI included 103 patients using the same study criteria.1

JEMPERLI has an established safety profile1,2

•  4.8% of patients permanently discontinued treatment due to adverse reactions
•  The most common adverse reactions (≥20%) were fatigue/asthenia, nausea, diarrhea, anemia,  

and constipation
• Safety data from the updated analysis were consistent with the established safety profile
CI=confidence interval; ORR=overall response rate.

†As measured from time of first response.1

‡Median follow-up time is a post hoc analysis of time since initial response.2
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Other Immune-Mediated Adverse Reactions
•  The following clinically significant immune-mediated adverse  

reactions occurred in <1% of the 515 patients treated with 
JEMPERLI 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. 
○  Nervous System: Meningitis, encephalitis, myelitis and 

demyelination, myasthenic syndrome/myasthenia gravis, 
Guillain-Barre syndrome, nerve paresis, autoimmune 
neuropathy

  ○ Cardiac/Vascular: Myocarditis, pericarditis, vasculitis 
  ○   Ocular: Uveitis, iritis, other ocular inflammatory toxicities. 

Some cases can be associated with retinal detachment. 
Various grades of visual impairment to include blindness 
can occur  

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

  ○  Musculoskeletal and Connective Tissue: Myositis/
polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica

  ○ Endocrine: Hypoparathyroidism
  ○  Other (Hematologic/Immune): Autoimmune 

hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response 
syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenia, 
solid organ transplant rejection 

Infusion-Related Reactions
•   Severe or life-threatening infusion-related reactions have 

been reported with PD-1/PD-L1–blocking antibodies. Severe  
infusion-related reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. Monitor patients for signs 
and symptoms of infusion-related reactions. Interrupt 
or slow the rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction.

Complications of Allogeneic HSCT
•  Fatal and other serious complications can occur in 

patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after treatment with a 
PD-1/PD-L1–blocking antibody, which may occur despite 
intervening therapy. Monitor patients closely for transplant-
related complications and intervene promptly. 

Embryo-Fetal Toxicity and Lactation
•  Based on its mechanism of action, JEMPERLI can cause 

fetal harm. Advise pregnant women of the potential risk 
to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with JEMPERLI and 
for 4 months after their last dose. Because of the potential 
for serious adverse reactions from JEMPERLI in a breastfed 
child, advise women not to breastfeed during treatment with 
JEMPERLI and for 4 months after their last dose.   

Common Adverse Reactions
The most common adverse reactions (≥20%) in patients with  
dMMR EC were fatigue/asthenia, nausea, diarrhea, anemia,  
and constipation. The most common Grade 3 or 4 laboratory 
abnormalities (≥2%) were decreased lymphocytes, decreased  
sodium, decreased leukocytes, decreased albumin, increased  
creatinine, increased alkaline phosphatase, and increased 
alanine aminotransferase.

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

References: 
1. JEMPERLI. Prescribing Information. GlaxoSmithKline; 2022.  
2. Data on file, GlaxoSmithKline.
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dMMR Recurrent or Advanced  
Endometrial Cancer
ILLUMINATED
INDICATION
JEMPERLI is indicated for the treatment of adult patients with mismatch 
repair deficient (dMMR) recurrent or advanced endometrial cancer (EC), as 
determined by an FDA-approved test, that has progressed on or following 
prior treatment with a platinum-containing regimen.
This indication is approved under accelerated approval based on tumor 
response rate and durability of response. Continued approval for this 
indication may be contingent upon verification and description 
of clinical benefit in a confirmatory trial(s).

Learn more about JEMPERLI at JEMPERLIHCP.COM 

IMPORTANT SAFETY INFORMATION
Severe and Fatal Immune-Mediated Adverse Reactions 
•  Immune-mediated adverse reactions, which can be severe 

or fatal, can occur in any organ system or tissue and can 
occur at any time during or after treatment with a PD-1/PD-L1– 
blocking antibody, including JEMPERLI. 

•  Monitor closely for signs and symptoms of immune-
mediated adverse reactions. Evaluate liver enzymes, 
creatinine, and thyroid function tests at baseline and 
periodically during treatment. For suspected immune-
mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty 
consultation as appropriate. 

•  Based on the severity of the adverse reaction, withhold or  
permanently discontinue JEMPERLI. In general, if JEMPERLI  
requires interruption or discontinuation, administer systemic  
corticosteroids (1 to 2 mg/kg/day prednisone or equivalent)  
until improvement to ≤Grade 1. 
Upon improvement to ≤Grade 1, initiate corticosteroid 
taper and continue to taper over at least 1 month. Consider 
administration of other systemic immunosuppressants in 
patients whose immune-mediated adverse reaction is not 
controlled with corticosteroids.

Immune-Mediated Pneumonitis
•  JEMPERLI can cause immune-mediated pneumonitis, which 

can be fatal. In patients treated with other PD-1/PD-L1– 
blocking antibodies, the incidence of pneumonitis is higher 
in patients who have received prior thoracic radiation. 
Pneumonitis occurred in 1.4% (7/515) of patients, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis.

Immune-Mediated Colitis
•  Colitis occurred in 1.4% (7/515) of patients, including 

Grade 2 (0.8%) and Grade 3 (0.6%) adverse reactions. 
Cytomegalovirus infection/reactivation have occurred in 
patients with corticosteroid-refractory immune-mediated 
colitis. In such cases, consider repeating infectious workup 
to exclude alternative etiologies.  

Immune-Mediated Hepatitis
•   JEMPERLI can cause immune-mediated hepatitis, which 

can be fatal. Grade 3 hepatitis occurred in 0.2% (1/515) of 
patients. 

Immune-Mediated Endocrinopathies 
  •  Adrenal Insufficiency  

○  Adrenal insufficiency occurred in 1.4% (7/515) of patients, 
including Grade 2 (0.8%) and Grade 3 (0.6%). For Grade 2 
or higher adrenal insufficiency, initiate symptomatic 
treatment per institutional guidelines, including  
hormone replacement as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending on severity. 

 •   Hypophysitis 
○  JEMPERLI can cause immune-mediated hypophysitis. 

Initiate hormone replacement as clinically indicated. 
Withhold or permanently discontinue JEMPERLI  
depending on severity.

•  Thyroid Disorders 
○  Thyroiditis occurred in 0.4% (2/515) of patients; both 

were Grade 2. Hypothyroidism occurred in 7.2% (37/515) 
of patients, all of which were Grade 2. Hyperthyroidism 
occurred in 1.9% (10/515) of patients, including Grade 2 
(1.7%) and Grade 3 (0.2%). Initiate hormone replacement 
or medical management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue JEMPERLI 
depending on severity.

•  Type 1 Diabetes Mellitus, Which Can Present with Diabetic 
Ketoacidosis  
○  JEMPERLI can cause type 1 diabetes mellitus, which can  

present with diabetic ketoacidosis. Monitor patients for  
hyperglycemia or other signs and symptoms of diabetes. 
Initiate treatment with insulin as clinically indicated. 
Withhold or permanently discontinue JEMPERLI depending  
on severity.

Immune-Mediated Nephritis with Renal Dysfunction
•  JEMPERLI can cause immune-mediated nephritis, which can 

be fatal. Nephritis occurred in 0.4% (2/515) of patients; both 
were Grade 2.     

Immune-Mediated Dermatologic Adverse Reactions
•  JEMPERLI can cause immune-mediated rash or dermatitis. 

Bullous and exfoliative dermatitis, including Stevens-Johnson 
syndrome (SJS), toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms (DRESS), 
have occurred with PD-1/PD-L1–blocking antibodies. 
Topical emollients and/or topical corticosteroids may be 
adequate to treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue JEMPERLI 
depending on severity.  

JEMPERLI has demonstrated clinically meaningful efficacy1,2

•  In the primary analysis, the median duration of response was not reached with a median follow-up 
time of 14.1 months.1†

•  The updated analysis showed a median duration of response of 34.7 months with a median 
follow-up of 20.4 months2‡

The efficacy of JEMPERLI was investigated in a global, multicenter, multiple cohort, open-label study of  
71 patients with recurrent or advanced dMMR endometrial cancer who had progressed on or after treatment 
with a platinum-containing regimen. Patients received JEMPERLI 500 mg via intravenous infusion every  
3 weeks for 4 doses followed by 1000 mg every 6 weeks until disease progression or unacceptable toxicity. 
An updated efficacy analysis for JEMPERLI included 103 patients using the same study criteria.1

JEMPERLI has an established safety profile1,2

•  4.8% of patients permanently discontinued treatment due to adverse reactions
•  The most common adverse reactions (≥20%) were fatigue/asthenia, nausea, diarrhea, anemia,  

and constipation
• Safety data from the updated analysis were consistent with the established safety profile
CI=confidence interval; ORR=overall response rate.

†As measured from time of first response.1

‡Median follow-up time is a post hoc analysis of time since initial response.2
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Other Immune-Mediated Adverse Reactions
•  The following clinically significant immune-mediated adverse  

reactions occurred in <1% of the 515 patients treated with 
JEMPERLI 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. 
○  Nervous System: Meningitis, encephalitis, myelitis and 

demyelination, myasthenic syndrome/myasthenia gravis, 
Guillain-Barre syndrome, nerve paresis, autoimmune 
neuropathy

  ○ Cardiac/Vascular: Myocarditis, pericarditis, vasculitis 
  ○   Ocular: Uveitis, iritis, other ocular inflammatory toxicities. 

Some cases can be associated with retinal detachment. 
Various grades of visual impairment to include blindness 
can occur  

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

  ○  Musculoskeletal and Connective Tissue: Myositis/
polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica

  ○ Endocrine: Hypoparathyroidism
  ○  Other (Hematologic/Immune): Autoimmune 

hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response 
syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenia, 
solid organ transplant rejection 

Infusion-Related Reactions
•   Severe or life-threatening infusion-related reactions have 

been reported with PD-1/PD-L1–blocking antibodies. Severe  
infusion-related reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. Monitor patients for signs 
and symptoms of infusion-related reactions. Interrupt 
or slow the rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction.

Complications of Allogeneic HSCT
•  Fatal and other serious complications can occur in 

patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after treatment with a 
PD-1/PD-L1–blocking antibody, which may occur despite 
intervening therapy. Monitor patients closely for transplant-
related complications and intervene promptly. 

Embryo-Fetal Toxicity and Lactation
•  Based on its mechanism of action, JEMPERLI can cause 

fetal harm. Advise pregnant women of the potential risk 
to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with JEMPERLI and 
for 4 months after their last dose. Because of the potential 
for serious adverse reactions from JEMPERLI in a breastfed 
child, advise women not to breastfeed during treatment with 
JEMPERLI and for 4 months after their last dose.   

Common Adverse Reactions
The most common adverse reactions (≥20%) in patients with  
dMMR EC were fatigue/asthenia, nausea, diarrhea, anemia,  
and constipation. The most common Grade 3 or 4 laboratory 
abnormalities (≥2%) were decreased lymphocytes, decreased  
sodium, decreased leukocytes, decreased albumin, increased  
creatinine, increased alkaline phosphatase, and increased 
alanine aminotransferase.

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

References: 
1. JEMPERLI. Prescribing Information. GlaxoSmithKline; 2022.  
2. Data on file, GlaxoSmithKline.
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Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult  
patients with mismatch repair deficient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

This indication is approved under accelerated 
approval based on tumor response rate and 
durability of response [see Clinical Studies (14) of 
full prescribing information]. Continued approval 
for this indication may be contingent upon 
verification and description of clinical benefit in a 
confirmatory trial(s).

4  CONTRAINDICATIONS
None.

5  WARNINGS AND PRECAUTIONS

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI is a monoclonal antibody that 
belongs to a class of drugs that bind to either 
the programmed death receptor-1 (PD-1) or 
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 in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions. 

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they 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 closely for symptoms and 
signs that may be clinical manifestations of 
underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid 
function tests 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI can cause 
immune-mediated thyroid disorders. Thyroiditis 
can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. 
Initiate hormone replacement or medical 
management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the  
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically significant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades 
 %

Grade 
3 or 4 

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

   Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

   Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b  Includes anemia, decreased hemoglobin, iron deficiency, 
and iron deficiency anemia.

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 reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. In patients 
treated with other PD-1/PD-L1–blocking 
antibodies, the incidence of pneumonitis is higher 
in patients who have received prior thoracic 
radiation.

Immune-mediated pneumonitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients. 

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred in patients with corticosteroid-
refractory immune-mediated colitis treated 
with PD-1/PD-L1–blocking antibodies. In cases 
of corticosteroid-refractory colitis, consider 
repeating infectious workup to exclude 
alternative etiologies. 

Immune-mediated colitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency: JEMPERLI can cause 
primary or secondary adrenal insufficiency. 
For Grade 2 or higher adrenal insufficiency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insufficiency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insufficiency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1%  
of the 515 patients treated with JEMPERLI  
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.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, other ocular inflammatory 
toxicities. Some cases can be associated with 
retinal detachment. Various grades of visual 
impairment to include blindness can occur. 
If uveitis occurs in combination with other 
immune-mediated adverse reactions, consider 
a Vogt-Koyanagi-Harada–like syndrome, as this 
may require treatment with systemic steroids to 
reduce the risk of permanent vision loss.

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

Musculoskeletal and Connective Tissue: 
Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, 
arthritis, polymyalgia rheumatica.

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of full 
prescribing information].

5.3  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 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.

5.4  Embryo-Fetal Toxicity
Based on its mechanism of action, JEMPERLI

Clinically relevant adverse reactions in <10%  
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders: 
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

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. Advise pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 months after the last dose [see Use in 
Specific Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
The following clinically significant adverse 
reactions are described elsewhere in the 
labeling: 
•   Severe and fatal immune-mediated  

adverse reactions [see Warnings and 
Precautions (5.1)]

•   Infusion-related reactions [see Warnings  
and Precautions (5.2)]

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

The pooled safety population described in 
WARNINGS AND PRECAUTIONS reflects 
exposure to JEMPERLI as a single-agent in  
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled  
290 patients with endometrial cancer and  
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair Deficient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least  
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within  
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult  
patients with mismatch repair deficient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

This indication is approved under accelerated 
approval based on tumor response rate and 
durability of response [see Clinical Studies (14) of 
full prescribing information]. Continued approval 
for this indication may be contingent upon 
verification and description of clinical benefit in a 
confirmatory trial(s).

4  CONTRAINDICATIONS
None.

5  WARNINGS AND PRECAUTIONS

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI is a monoclonal antibody that 
belongs to a class of drugs that bind to either 
the programmed death receptor-1 (PD-1) or 
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 in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions. 

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they 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 closely for symptoms and 
signs that may be clinical manifestations of 
underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid 
function tests 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI can cause 
immune-mediated thyroid disorders. Thyroiditis 
can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. 
Initiate hormone replacement or medical 
management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the  
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically significant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades 
 %

Grade 
3 or 4 

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

   Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

   Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b  Includes anemia, decreased hemoglobin, iron deficiency, 
and iron deficiency anemia.

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 reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. In patients 
treated with other PD-1/PD-L1–blocking 
antibodies, the incidence of pneumonitis is higher 
in patients who have received prior thoracic 
radiation.

Immune-mediated pneumonitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients. 

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred in patients with corticosteroid-
refractory immune-mediated colitis treated 
with PD-1/PD-L1–blocking antibodies. In cases 
of corticosteroid-refractory colitis, consider 
repeating infectious workup to exclude 
alternative etiologies. 

Immune-mediated colitis occurred in 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency: JEMPERLI can cause 
primary or secondary adrenal insufficiency. 
For Grade 2 or higher adrenal insufficiency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insufficiency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insufficiency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1%  
of the 515 patients treated with JEMPERLI  
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.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, other ocular inflammatory 
toxicities. Some cases can be associated with 
retinal detachment. Various grades of visual 
impairment to include blindness can occur. 
If uveitis occurs in combination with other 
immune-mediated adverse reactions, consider 
a Vogt-Koyanagi-Harada–like syndrome, as this 
may require treatment with systemic steroids to 
reduce the risk of permanent vision loss.

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

Musculoskeletal and Connective Tissue: 
Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, 
arthritis, polymyalgia rheumatica.

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of full 
prescribing information].

5.3  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 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.

5.4  Embryo-Fetal Toxicity
Based on its mechanism of action, JEMPERLI

Clinically relevant adverse reactions in <10%  
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders: 
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

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. Advise pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 months after the last dose [see Use in 
Specific Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
The following clinically significant adverse 
reactions are described elsewhere in the 
labeling: 
•   Severe and fatal immune-mediated  

adverse reactions [see Warnings and 
Precautions (5.1)]

•   Infusion-related reactions [see Warnings  
and Precautions (5.2)]

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

The pooled safety population described in 
WARNINGS AND PRECAUTIONS reflects 
exposure to JEMPERLI as a single-agent in  
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled  
290 patients with endometrial cancer and  
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair Deficient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least  
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within  
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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or severe abdominal pain [see Warnings 
and Precautions (5.1)].

• Hepatitis: Advise patients to contact their 
 healthcare provider immediately for jaundice,  
 severe nausea or vomiting, or easy bruising or 
 bleeding [see Warnings and Precautions (5.1)].

• Immune-mediated endocrinopathies: Advise  
 patients to contact their healthcare provider 
 immediately for signs or symptoms of 
 hypothyroidism, hyperthyroidism, thyroiditis, 
 adrenal insufficiency, hypophysitis, or type 1 
 diabetes mellitus [see Warnings and Precautions 
(5.1)].

• Nephritis: Advise patients to contact their  
 healthcare provider immediately for signs 
 or symptoms of nephritis [see Warnings and 
 Precautions (5.1)].

• Severe skin reactions: Advise patients to 
 contact their healthcare provider immediately 
 for any signs or symptoms of severe skin 
 reactions, SJS, TEN, or DRESS [see Warnings 
 and Precautions (5.1)].

• Other immune-mediated adverse reactions: 
• Advise patients that immune-mediated adverse 
reactions can occur and may involve any organ 
system, and to contact their healthcare provider 
immediately for any new signs or symptoms 
[see Warnings and Precautions (5.1)].

• Advise patients of the risk of solid organ 
transplant rejection and to contact their 
healthcare provider immediately for signs or 
symptoms of organ transplant rejection [see 
Warnings and Precautions (5.1)].

Infusion-Related Reactions
• Advise patients to contact their healthcare 
 provider immediately for signs or symptoms 
 of infusion-related reactions [see Warnings and 
 Precautions (5.2)].

Complications of Allogeneic HSCT
• Advise patients of the risk of post-allogeneic 
 hematopoietic stem cell transplantation 
 complications [see Warnings and Precautions 
 (5.3)]. 

Embryo-Fetal Toxicity
• Advise females of reproductive potential of  
 the potential risk to a fetus and to inform their 
 healthcare provider of a known or suspected 
 pregnancy [see Warnings and Precautions (5.4), 
Use in Specific Populations (8.1, 8.3)].

• Advise females of reproductive potential to use 
 effective contraception during treatment with 
 JEMPERLI and for 4 months after the last dose 
[see Warnings and Precautions (5.4), Use in 
 Specific Populations (8.1, 8.3)].

Lactation
• Advise women not to breastfeed during 
 treatment with JEMPERLI and for 4 months 
 after the last dose [see Use in Specific 
 Populations (8.2)].
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6.2  Immunogenicity
As with all therapeutic proteins, there is potential 
for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the 
observed incidence of antibody (including 
neutralizing antibody) positivity in an assay 
may be influenced by several factors including 
assay methodology, sample handling, timing of 
sample collection, concomitant medications, 
and underlying disease. For these reasons, 
comparison of the incidence of antibodies to 
dostarlimab-gxly in the studies described below 
with the incidence of antibodies in other studies or 
to other products may be misleading.

The immunogenicity of dostarlimab was evaluated 
in GARNET. Treatment-emergent anti-drug 
antibodies (ADAs) against dostarlimab-gxly were 
detected in 2.1% of 384 patients who received 
dostarlimab-gxly at the recommended dosage. 
Neutralizing antibodies were detected in 1% 
of patients. Because of the small number of 
patients who developed ADAs, the effect of 
immunogenicity on the efficacy and safety of 
dostarlimab-gxly is inconclusive. 

8  USE IN SPECIFIC POPULATIONS

8.1  Pregnancy

Risk Summary
Based on its mechanism of action, JEMPERLI 
can cause fetal harm when administered to a 
pregnant woman [see Clinical Pharmacology 
(12.1) of full prescribing information]. There are 
no available data on the use of JEMPERLI 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 (see Data). Human IgG4 
immunoglobulins (IgG4) are known to cross the 
placental barrier; therefore, dostarlimab-gxly has 
the potential to be transmitted from the mother to

the developing fetus. Advise women of the 
potential risk to a fetus.

In the U.S. general population, the estimated 
background risk of major birth defects and 
miscarriage in clinically recognized pregnancies 
is 2% to 4% and 15% to 20%, respectively.

Data
Animal Data: Animal reproduction studies have 
not been conducted with JEMPERLI 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 JEMPERLI 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 dostarlimab-gxly may increase the risk of 
developing immune-mediated disorders or altering 
the normal immune response. 

8.2  Lactation
Risk Summary
There is no information regarding the presence of 
dostarlimab-gxly in human milk or its effects on 
the breastfed child or on milk production. Because 
of the potential for serious adverse reactions in a 
breastfed child, advise women not to breastfeed 
during treatment and for 4 months after the last 
dose of JEMPERLI.

8.3  Females and Males of Reproductive 
Potential
JEMPERLI can cause fetal harm when 
administered to a pregnant woman [see Use in 
Specific Populations (8.1)]. 
Pregnancy Testing
Verify pregnancy status in females of reproductive 
potential prior to initiating JEMPERLI [see Use in 
Specific Populations (8.1)].
Contraception
Females: Advise females of reproductive potential 
to use effective contraception during treatment 
with JEMPERLI and for 4 months after the last 
dose.

8.4 Pediatric Use
The safety and efficacy of JEMPERLI have not 
been established in pediatric patients.

8.5  Geriatric Use
Of the 515 patients treated with JEMPERLI, 
51% were younger than 65 years, 37% were 
aged 65 through 75 years, and 12% were 
75 years or older. No overall differences in safety 
or effectiveness were observed between these 
patients and younger patients. 

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

Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated
adverse reactions that may be severe or fatal, 
may occur after discontinuation of treatment, and 
may require corticosteroid or other treatment and 
interruption or discontinuation of JEMPERLI. These 
reactions may include:
• Pneumonitis: Advise patients to contact their 

healthcare provider immediately for new or 
worsening cough, chest pain, or shortness of 
breath [see Warnings and Precautions (5.1)].

• Colitis: Advise patients to contact their 
healthcare provider immediately for diarrhea 

Table 2. Laboratory Abnormalities that Worsened 
from Baseline to Grade 3 or 4 Occurring in 
≥1% of Patients with dMMR Endometrial 
Cancer Receiving JEMPERLI in GARNET

   Laboratory Test

JEMPERLI (N=104)

All 
Gradesa

%

Grade 
3 or 4a

%

   Hematology

   Decreased lymphocytes 37 9

   Decreased leukocytes 21 2.9

   Chemistry

   Decreased albumin 30 2.9

   Increased creatinine 27 2.9

   Increased alkaline 
   phosphatase 25 2.9

   Increased aspartate    
   aminotransferase 16 1.9

   Increased alanine  
   aminotransferase 15 2.9

   Electrolytes

   Decreased sodium 26 4.8

   Increased calcium 15 1.9

   Decreased potassium 15 1.9
a Consists of new onset of laboratory abnormality or 
worsening of baseline laboratory abnormality.

6.1 Clinical Trials Experience (cont)

Continued from previous page
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Waldenström Macroglobulinemia Treatment  
Moves Away From Chemotherapy

by JASON HARRIS

THE PAST DECADE HAS seen great progress 
in the research of Waldenström macroglobu-
linemia and the care of patients with this rare 
form of non-Hodgkin lymphoma (NHL), 
according to Jorge J. Castillo, MD, clin-
ical director of the Bing Center for 
Waldenström Macroglobulinemia 
at Dana-Farber Cancer Institute, in 
Boston, Massachusetts.

His predecessor, current Bing Center 
director Steven P. Treon, MD, PhD, 
led research that resulted in the 2015 
approval of the Bruton tyrosine kinase 
(BTK) inhibitor ibrutinib (Imbruvica) in 
this patient population.1,2

“What we have been doing...over the past 
10 years is focusing on nonchemotherapeutic 
approaches to treat patients with Waldenström 
macroglobulinemia,” Castillo said in an inter-
view as part of OncLive®’s Rare Cancer Series. 
“We investigated the BTK pathway, the 
BCL2 pathway, the HCK pathway, the PI3K 
pathway—different pathways that we have iden-
tified and targeted in different clinical trials. 
Approximately 30% to 40% of patients with 
Waldenström macroglobulinemia can also have 
mutations in CXCR4, so we developed CXCR4-
targeting agents and many other targeted 
therapies are coming down the road.”

Waldenström macroglobulinemia is a malig-
nant disorder of the bone marrow and lymphatic 
tissue characterized by the presence of abnor-
mally high numbers of B lymphocytes. As these 
cells accumulate, the body produces excessive 
quantities of the antibody protein IgM, which 
causes hyperviscosity and affects the flow of 
blood through smaller blood vessels.3,4

“This is a lymphoma defined by the presence 
not only of the malignant cells and the secretion 
of IgM, but also by a mutation that is seen in the 
malignant cells, specifically in a gene, MYD88,” 
Castillo explained. “Approximately 90% to 95% 
of patients with this condition carry this muta-
tion. This is an acquired mutation, which means 
that they didn’t get it from their parents that 
they were not born with these mutations, and it’s 
only in the malignant cells. But nowadays, when 
a patient comes to see me with a lymphoplasma-
cytic lymphoma in the marrow and increased 
serum IgM level in the presence of the MYD88 
mutation, I’m certain that the patient...has 
Waldenström macroglobulinemia.”

According to the National Organization for 
Rare Disorders, Waldenström macroglobulinemia 

affects about 1 in 3.4 million men in the United 
States and approximately half that number of 
women. Median age at diagnosis is 67 years, and 

incidence is roughly 5 per 1 million 
people over the age of 50.4

Incidence grew rapidly from 1980 
to 1993, with an annual percentage 
change (APC) of 14.1% (95% CI, 10.0%-
18.4%) before stabilizing between 1993 
and 2016 (APC, 0.5%; 95% CI, –0.3 to 
1.3%). Investigators also observed 
a significant increase in the 5-year 
survival rate from the 1980s to the 
2010s (47.84% vs 69.41%, respectively). 

The median overall survival (OS) was 96 months, 
with a 5-year OS rate of 64.4%.5

However, Castillo’s research, published in 
2014, showed that Black patients did not expe-
rience the same improvement in survival as 

their White counterparts. Among the causes for 
the disparity investigators cited socioeconomic 
(insurance coverage, attitudes toward ther-
apy) and biological factors (Black patients have 
a higher risk of developing immunoglobulin 
A and IgG but a lower risk for IgM monoclonal 
paraproteinemia).6

WHAT DOES THE FUTURE  
OF TREATMENT HOLD?
Yin et al concluded that improvements in 
supportive care—particularly in the manage-
ment of infections, cardiovascular disease, and 
such Waldenström macroglobulinemia–related 
comorbidities as hyperviscosity—have signifi-
cantly reduced treatment-related mortality. 
Furthermore, novel treatment regimens with 
agents like rituximab (Rituxan), such protea-
some inhibitors (PIs) as bortezomib (Velcade) 
and carfilzomib (Kyprolis), BTK inhibitors, 
immunomodulatory drugs, and BCL2 inhibitors 
have improved efficacy and reduced toxicity in 
this patient population.5 Castillo led the develop-
ment of ixazomib (Ninlaro), an oral PI indicated 
for Waldenström macroglobulinemia, in combi-
nation with dexamethasone and rituximab.

Even with more effective treatments, observa-
tion remains a viable strategy for some patients. 
According to Castillo, asymptomatic patients 
should not receive treatment. Even though 
Waldenström macroglobulinemia is incurable, 
the life expectancy of untreated, asymptom-
atic patients is like that of health race-, age- and 
sex-matched people.

“If you’re not curing, you’re not prolonging 
patient survival in most cases,” he said. “We 
have some studies on this—about 80% of patients 
will need treatments within 10 years of diag-
nosis; 20% can go beyond 10 years without 
being treated. [That is] one more reason to keep 
observing without intervention.

“But when the patient becomes symptomatic to 
the point that the symptoms affect the patient’s 
activities or daily living and we do have a high 
suspicion that the symptoms are related to the 
disease, then we can treat.… Over the [past few] 
years, the treatment options have multiplied, 
and they have become safer and more effective 
compared with what we had 10 years ago.”

Castillo takes great pride in leading a robust 
clinical trial program at Dana-Farber. His group 
has done extensive research into zanubruti-
nib (Brukinsa) and BCL2 antagonists, including 
venetoclax (Venclexta). Castillo’s research in 

Jorge J.  
Castillo, MD

“What we have been doing...
over the past 10 years is  

focusing on 
nonchemotherapeutic  

approaches to treat 
patients with Waldenström 

macroglobulinemia. We 
investigated the BTK pathway, 

the BCL2 pathway, the HCK 
pathway, the PI3K pathway—
different pathways that we 

have identified and targeted  
in different clinical trials.”

—JORGE J. CASTILLO, MD
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In-house Next-Generation 
Sequencing Improves  

Turnaround Time in NSCLC 
by MEGAN HOLLASCH 

AS MORE BIOMARKERS EMERGE in 
non–small cell lung cancer (NSCLC), next-gen-
eration sequencing (NGS) can help determine 
best treatment options.

“NGS has come to the forefront [with] 
the use of that technology in cancer test-
ing, particularly in lung cancer,” Lauren 
Ritterhouse Casariego, MD, PhD, said in an 
interview with OncologyLive®. 

“There’s a large number of targets 
that are needed in the first-line 
setting for NSCLC, and every 
year there are new ones added 
to the list. The most efficient 
way to look for many targets is 
from a NGS panel.”

In-house NGS testing provides 
benefits as it enables patholo-
gists and physicians to examine 
specimens that are not commonly 
available at commercial laboratories. 
Moreover, rapid results from new, next-day 
NGS platforms provide results within 48 
hours, reducing the historical 2-week wait for 
a comprehensive profiling test.

Ritterhouse, associate director of the Center 
for Integrated Diagnostics and an assis-
tant professor at Massachusetts General 
Hospital and Harvard Medical School, in 
Boston, discussed NGS testing platforms and 
the importance of establishing processes for 
tissue collection.

Q What is the importance of  
NGS testing in lung cancer?

[An NGS panel] can be the most efficient  
use of tissue, whereas if you only had a  
few targets to look at, maybe a couple of 
single-gene assays would be all right. 
However, the larger number of targets that 
you need to look at—even though people tradi-
tionally think of NGS as using more tissue 
than single-gene tests—if you have many 
single-gene tests to run, it’s [a] more effi-
cient use of a very limited resource. It’s a 
great platform for NSCLC because of the 
large number of targets that are needed, and 
every year there are new biomarkers that are 
added. Many of them are genomic targets, and 
adding them to a panel is the most efficient 
way to do that.

Q What are the NGS platforms 
available and the benefits of each? 

There’s a variety of NGS platforms for test-
ing in lung cancer [and], depending on the 
practice setting, in-house NGS assays might 
be available. For example, at Massachusetts 
General Hospital, we have a lot of in-house 
assays available. We have a variety of NGS 

assays, [and] some of them are smaller, 
more hotspot-focused and have a faster 
turnaround time. You can compare NGS 
assays from their turnaround time. We 
have an entire rapid program, an ultra-
rapid program for NSCLC, but [there is] 
a flip side to that, and these very rapid 
targeted assays might not have as broad 
a coverage. They’re great to get the 
well-known, easy covered targets avail-
able in a very fast manner. We have a 
new next-day NGS platform that can 

give results in 48 hours from when we receive 
the specimen, so extremely fast. However, it’s 
not the most comprehensive NGS platform 
on the market. There’s a little bit of push and 
pull and trade-off there.

You can have broader genomic profil-
ing assays that are either DNA-based or 
RNA-based, and those are very comprehen-
sive. Perhaps, a lot of places might have [a] 
single-gene rapid testing platform [and] a 
parallel pathway of rapid testing. For exam-
ple, at our institution, we have kind of parallel 
pathways. We have an ultra-rapid testing 
platform that gives results very quickly, and 
we’re also processing a larger comprehen-
sive genomic profiling panel, a DNA one and 
an RNA one, that will take approximately 
2 weeks. In case nothing is found on the 
targeted ultra-rapid results, we still have our 
comprehensive profiling cooking, which will 
give more comprehensive results, it just takes 
2 more weeks. There are some advantages of 
having some of the in-house tests like we do.

If you’re at a health care system or insti-
tution that has the resources to have 
high-complexity molecular testing, there’s a 
lot of advantages [because] we can work and 
validate a lot of unusual specimen types that 
aren’t usually acceptable at a commercial 
laboratory. For example, we can do testing off 
frozen sections, so that’s our ultra-rapid lung 

Lauren Ritterhouse 
Casariego, MD, 

PhD

32 patients with Waldenström macroglobu-
linemia, half of whom had previously been 
exposed to BTK inhibitors, demonstrated 
an overall response rate of 84% and a major 
response rate of 81%.7 Recently, investiga-
tions have turned toward immunotherapy 
agents. Shayna Sarosiek, MD, a senior physi-
cian at Dana-Farber Cancer Institute and 
assistant professor of medicine at Harvard 
Medical School, is leading an ongoing phase 
2 trial (NCT05190705) exploring loncastux-
imab tesirine (Zynlonta) in 36 patients with 
Waldenström macroglobulinemia. This is 
the first time investigators have assessed 
loncastuximab tesirine, an antibody-drug 
conjugate targeting CD19, in the disease.

Castillo added that Sarosiek is also a  
coinvestigator for ZUMA-25 (NCT05537766), 
a phase 2 trial studying brexucabtagene 
autoleucel (Tecartus) in adults with rare 
B-cell malignancies, including Waldenström 
macroglobulinemia. The estimated primary 
completion date is November 2029.

“All over the United States, in Canada, and 
in Europe…an amazing collection of clinical 
trials…are combining BTK inhibitors with 
chemotherapy or other agents…to provide 
patients with faster, deeper responses 
that will hopefully last longer as well. The 
future is looking very optimistic in terms of 
treatments for patients with Waldenström 
macroglobulinemia.” ■
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program. A patient comes in and gets a biopsy 
in the interventional radiology suite [and] we 
have onsite pathologists judging the adequacy of 
that, saying yes, this is NSCLC; they then cut a 
frozen section for us, page our laboratory, we go, 
we grab the frozen section specimen, and then 
we start our rapid 48-hour NGS test. That entire 
workflow is not something that can be done in a 
commercial laboratory, and we can test smears 
and a variety of different cytology-based speci-
mens that usually aren’t available at a lot of the 
commercial laboratories.

There’s some flexibility in offerings if you 
have molecular testing services in your local 
pathology department. That resource isn’t avail-
able everywhere, [as] it does require a lot of 
high complexity, staffing, and equipment, but 
commercially there’s a variety of different 
NGS assays that are available. Some of them 
are DNA-based [while] some are RNA-based 
and many of them are quite comparable as far 
as the coverage and the targets as well as the 
turnaround time.

It has been shown that RNA-based NGS plat-
forms have a higher sensitivity for some of the 
fusions than do many of the DNA-based plat-
forms. Some of the national guidelines, such 
as the NCCN [National Comprehensive Cancer 
Network] for example, do recommend using 
an RNA-based assay to look for fusions if no 
driver alteration was identified on a DNA-based 
NGS panel. They don’t necessarily recommend 
doing it up front, but if you do your comprehen-
sive genomic profiling and a DNA-based assay 
and you don’t find a driver alteration, it’s worth 
pursuing an RNA-based assay because they have 
been shown to have higher sensitivity for finding 
some of these fusions. 

Q
Please expand on some of the 
challenges that pathologists face 

when it comes to sequencing and how 
programs such as the rapid lung program 
at Massachusetts General Hospital are 
helping address them. 
One that we don’t think about as pathologists is 
turnaround time, but to our oncology colleagues 
and our patients, of course, this matters quite a 
bit. Everyone in health care, when you’re talking 
about diagnostic tests, would like results faster—
no one likes waiting around for test results—but 
it’s come to the forefront that many of these 
targets now are available in the first-line setting. 
Patients can’t start therapy until they get all 
the results, and that’s quite critical for a turn-
around time issue.

[Additionally], with the advent of immune 
checkpoint therapy in NSCLC, that biomarker, 
PD-L1, is evaluated via immunohistochemistry 
[IHC]. Those results are fast, they’re signed out 
very quickly after the diagnostic biopsy. Part of 

the results that are needed for first-line treat-
ment are available, but then you have to wait 
approximately 2 weeks for a comprehensive 
genomic profiling result. That makes it challeng-
ing, and some patients that are clinically stable 
can wait that time before they start any sort of 
therapy, but we have a few patients that are quite 
sick, and they need to start therapy immediately. 
They can’t wait 2 weeks, they might be in the 
hospital, and so they either must start chemo-
therapy, immunotherapy, or targeted therapy. 
Ideally, they would like to know what the most 
appropriate therapy is [rather than] start chemo-
therapy and then have to switch when they get 
the results in 3 weeks.

Turnaround time is quite a pressing concern—
not for all patients, but for the critically ill 
ones. With more and more therapies that have 
biomarkers, quite a few of them are in clinical 
trials now, [and] there will be more drugs that 
have biomarkers that come out quickly because 
they’re IHC-based biomarkers. The need to get 
the rest of the recommended first-line biomark-
ers done in a timely manner is still going to be a 
pressing concern.

The second issue is specimen adequacy and 
availability; it is not uncommon for us to get 
a request to do genomic profiling for a patient 
with NSCLC and we don’t have enough tissue. 
Usually, especially in patients with advanced 
NSCLC, they get a small biopsy to make the 
diagnosis, and there’s only so much tissue to 
go around. If patients have been seen else-
where and they come to our institution, maybe 
some of the sections have been used for diag-
nostic testing or other purposes, and then we 
don’t have much tissue left. That’s one issue 
that we have addressed here at Massachusetts 
General Hospital, and at my previous institution, 
University of Chicago, we had a similar program 
where we did a large percentage of our NSCLC 
testing off specimens that were obtained during 
EBUS-FNA procedures.

They would do the diagnostic EBUS-FNA proce-
dure and would dedicate a smear that was deemed 
adequate for molecular testing during the proce-
dure by cytopathology, and they would send 
that smear directly to the molecular laboratory. 
We would have a smear that was taken during 
the procedure that was just for molecular test-
ing, and then the rest of the diagnostic odyssey 
of the tissue specimen could proceed in paral-
lel. At the University of Chicago, our inadequate 
rates for NSCLC molecular testing went from 
approximately 20% to 25% to less than 5%. Ultra-
rapid testing [is a similar approach], where we 
get frozen sections taken that are dedicated to 
molecular testing that, again, can be processed 
in parallel. Sometimes we have our molecu-
lar profiling results before the actual diagnostic 
biopsy is signed out.

The permanent sections can be used for diagno-
sis and subsequent testing for the patient, but we 
have a separate frozen section that we’re able to 
use. It helps in both turnaround time and tissue 
stewardship, which is a critical role of both surgi-
cal pathologists, molecular pathologists, and the 
patients with NSCLC in their journey. We are the 
tissue gatekeepers, and it’s very important for us 
to keep in mind how we can be good tissue stew-
ards because that tissue is needed not just for 
diagnosis and biomarkers now, but if the patient 
has recurrence later or there’s a new drug or 
biomarker on the market in 6 to 9 months, they 
might need to go back to that tissue. We must be 
thinking about ways to be very efficient with our 
time and use of tissue. 

Q
Is there anything else that you would 
like to emphasize to other 

pathologists or medical oncologists? 
One of the most important things is that pathol-
ogy and molecular pathology work very [closely 
together]; I work very closely with my surgical 
pathologist, my thoracic pathologist, and with 
our thoracic medical oncology colleagues. We’re 
all very much on the same page, we’re commu-
nicating a lot. This ultra-rapid program that I 
mentioned was a multidisciplinary effort between 
us and our oncology colleagues, [and] it’s tied in 
with specialty pharmacy, so we help get patients 
preapproval for the drugs.

For example, this was a pilot launched with 
EGFR; we started the ultra-rapid program with 
EGFR testing, that’s a single gene-based assay to 
show proof of principle, and in this pathway we 
work with specialty pharmacy to get prior autho-
rization for osimertinib [Tagrisso], for example, so 
that when the results come back, if they happen 
to be EGFR-positive, specialty pharmacy is ready 
to administer the drug right away.

We had a patient get on targeted therapy in less 
than 72 hours from when they had the diagnos-
tic biopsy procedure, which is incredibly fast. At 
our institution the average time to drug for EGFR-
mutant patients not in the ultra-rapid pathway 
is over a month.

These multidisciplinary communications/
collaborations are important. It might be a bit 
harder if oncologists work at a place where they 
don’t have in-house testing, but establishing 
good workflows with their local pathologists and 
sending out workflows if they’re using commer-
cial laboratories for testing [will] optimize 
everything and make it efficient. It requires a lot 
of multi-team communication and collaboration 
about how all this can be done in the timeliest 
and [most] tissue-efficient manner. Reaching out 
and setting up meetings, [asking] how can we 
streamline this, how can we make this faster, 
how can we use better use of our tissue  
is helpful. ■
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Why step back, when   
you can move forward?
VONJO® (pacritinib)—discover a treatment tailored 
to your cytopenic myelofibrosis patients with low 
platelet counts (<50 x 109/L).1

Recommended option by NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

Indication
VONJO is indicated for the treatment of adults with intermediate or 
high-risk primary or secondary (post-polycythemia vera [PPV] or 
post-essential thrombocythemia [PET]) myelofibrosis (MF) with a 
platelet count below 50 × 109/L.

This indication is approved under accelerated approval based on 
spleen volume reduction. Continued approval for this indication may 
be contingent upon verification and description of clinical benefit in 
a confirmatory trial(s).

Important Safety Information 
CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong 
CYP3A4 inhibitors or inducers as these medications can significantly 
alter exposure to pacritinib, which may increase the risk of adverse 
reactions or impair efficacy.

WARNINGS AND PRECAUTIONS
Hemorrhage: Serious (11%) and fatal (2%) hemorrhages have 
occurred in VONJO-treated patients with platelet counts <100 x 109/L. 
Serious (13%) and fatal (2%) hemorrhages have occurred in VONJO-
treated patients with platelet counts <50 x 109/L. (cont. on next page)

Explore efficacy and safety data at VONJO.com.

Please see Important Safety Information and Brief Summary on the 
following pages and full Prescribing Information at VONJO.com.

VONJO is available as 100 mg capsules, for oral use.

VONJO® is a registered trademark of CTI BioPharma Corp.  
©2022 CTI BioPharma Corp.  All rights reserved. US-PAC-2200108 11/2022

NCCN 
Guidelines®
Category 2A 
Recommendations2*

Pacritinib (VONJO) recommendations include first- and second-line usage:
•  First-line treatment option for higher-risk myelofibrosis patients with platelet counts 

<50 x 109/L who are not candidates for transplant
•  Consider as a second-line treatment option for patients with higher-risk myelofibrosis 

who are not candidates for transplant with platelet counts ≥50 x 109/L with no response 
or loss of response to one prior JAK inhibitor and for patients with symptomatic 
lower-risk myelofibrosis with platelet counts <50 x 109/L with no response or loss of 
response to initial treatment



Important Safety Information (cont.)
WARNINGS AND PRECAUTIONS (cont.)
Hemorrhage (cont.): Grade ≥3 bleeding events (defined as requiring transfusion or invasive 
intervention) occurred in 15% of patients treated with VONJO compared to 7% of patients 
treated with control arm. Due to hemorrhage, VONJO dose reductions, dose interruptions, or 
permanent discontinuations occurred in 3%, 3%, and 5% of patients, respectively. Avoid use of 
VONJO in patients with active bleeding and hold VONJO 7 days prior to any planned surgical or 
invasive procedures.
Assess platelet counts periodically, as clinically indicated. Manage hemorrhage using 
treatment interruption and medical intervention. In the case of severe bleeding, hold VONJO 
until hemorrhage resolves. When the bleeding has resolved, restart treatment at 50% of the 
last given dose. If the bleeding recurs, discontinue treatment with VONJO. In the event of 
life-threatening bleeding, discontinue VONJO.
Diarrhea: VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-treated patients 
was 2 weeks. The incidence of reported diarrhea decreased over time with 41% of patients 
reporting diarrhea in the first 8 weeks of treatment, 15% in Weeks 8-16, and 8% in Weeks 16-24. 
Diarrhea resulted in treatment interruption in 3% of VONJO-treated patients. None of the VONJO-
treated patients reported diarrhea that resulted in treatment discontinuation. Serious diarrhea 
adverse reactions occurred in 2% of patients treated with VONJO compared to none in the 
control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea with 
antidiarrheal medications, fluid replacement, and dose modification. Treat diarrhea with 
antidiarrheal medications promptly at the first onset of symptoms. Interrupt or reduce VONJO 
dose in patients with significant diarrhea despite optimal supportive care. In patients with 
Grade 3 or 4 diarrhea, hold VONJO until it resolves to Grade ≤1 or baseline, and restart VONJO at 
the last given dose. Intensify antidiarrheal regimen and provide fluid replacement. For 
recurrent diarrhea, hold VONJO until the diarrhea resolves to Grade ≤1 or baseline, and restart 
VONJO at 50% of the last given dose once the toxicity has resolved. Concomitant antidiarrheal 
treatment is required for patients restarting VONJO.
Thrombocytopenia: VONJO can cause thrombocytopenia. VONJO dosing was reduced due to 
worsening thrombocytopenia in 2% of patients with preexisting moderate to severe 
thrombocytopenia (platelet count <100 x 109/L). VONJO dosing was reduced due to worsening 
thrombocytopenia in 2% of patients with preexisting severe thrombocytopenia (platelet count 
<50 x 109/L). Monitor platelet count prior to VONJO treatment and as clinically indicated during 
treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the last given dose 
once the toxicity has resolved. If toxicity recurs, hold VONJO. Restart VONJO at 50% of  
the last given dose once the toxicity has resolved.
Prolonged QT Interval: VONJO can cause prolongation of the QTc interval. QTc prolongation of 
>500 msec was higher in VONJO-treated patients than in patients in the control arm  
(1.4% vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-treated 
patients than in control arm patients (1.9% vs 1%). Adverse reactions of QTc prolongation were 
reported for 3.8% of VONJO-treated patients and 2% of control arm patients. No cases of 
torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of drugs with significant 
potential for QTc prolongation in combination with VONJO. Correct hypokalemia prior to and during 
VONJO treatment. Manage QTc prolongation using VONJO interruption and electrolyte management. 
In the case of QTc prolongation >500 msec or >60 msec from baseline, hold VONJO. If QTc 
prolongation resolves to ≤480 msec or baseline within 1 week, restart VONJO at the same dose. If 
time to resolution is >1 week, restart VONJO at a reduced dose.
Major Adverse Cardiac Events (MACE): Another Janus associated kinase (JAK) inhibitor has 
increased the risk of MACE, including cardiovascular death, myocardial infarction, and stroke 
(compared to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients who are current or past smokers and patients with 
other cardiovascular risk factors. Patients should be informed about the symptoms of serious 
cardiovascular events and the steps to take if they occur.
Thrombosis: Another JAK inhibitor has increased the risk of thrombosis, including deep venous 
thrombosis, pulmonary embolism, and arterial thrombosis (compared to those treated with TNF 
blockers) in patients with rheumatoid arthritis, a condition for which VONJO is not indicated. 
Patients with symptoms of thrombosis should be promptly evaluated and treated appropriately.
Secondary Malignancies: Another JAK inhibitor has increased the risk of lymphoma and 
other malignancies, excluding non-melanoma skin cancer (NMSC), (compared to those treated 
with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO is not 
indicated. Patients who are current or past smokers are at additional increased risk. 
Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients with a known malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who are current 
or past smokers.

Risk of Infection: Another JAK inhibitor has increased the risk of serious infections (compared 
to best available therapy) in patients with myeloproliferative neoplasms. Serious bacterial, 
mycobacterial, fungal, and viral infections may occur in patients treated with VONJO. Delay 
starting therapy with VONJO until active serious infections have resolved. Observe patients 
receiving VONJO for signs and symptoms of infection and manage promptly. Use active 
surveillance and prophylactic antibiotics according to clinical guidelines.
DRUG INTERACTIONS
Effect of Other Drugs on VONJO: VONJO is predominantly metabolized by CYP3A4. 
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers are contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors or inducers.
Effect of VONJO on Other Drugs: VONJO is an inhibitor of CYP1A2, CYP3A4, P-glycoprotein 
(P-gp), breast cancer resistance protein (BCRP), and organic cation transporter 1 (OCT1) in vitro. 
Concomitant administration of VONJO with these substrates may increase their plasma 
concentrations. Avoid coadministration of VONJO with drugs that are sensitive substrates of 
CYP1A2, CYP3A4, P-gp, BCRP, or OCT1.
ADVERSE REACTIONS
Fatal adverse reactions occurred in 8% of patients receiving VONJO 200 mg twice daily and in 
9% of patients treated with best available therapy (BAT). The fatal adverse reactions among 
patients treated with VONJO 200 mg twice daily included events of disease progression (3%), 
and multiorgan failure, cerebral hemorrhage, meningorrhagia, and acute myeloid leukemia in 
<1% of patients each, respectively. 
Serious adverse reactions occurred in 47% of patients treated with VONJO 200 mg twice daily 
and in 31% of patients treated with BAT. The most frequent serious adverse reactions occurring 
in ≥3% patients receiving VONJO 200 mg twice daily were anemia (8%), thrombocytopenia 
(6%), pneumonia (6%), cardiac failure (4%), disease progression (3%), pyrexia (3%), and 
squamous cell carcinoma of skin (3%). 
Permanent discontinuation due to an adverse reaction occurred in 15% of patients receiving 
VONJO 200 mg twice daily compared to 12% of patients treated with BAT. The most frequent 
reasons for permanent discontinuation in ≥2% of patients receiving VONJO 200 mg twice daily 
included anemia (3%) and thrombocytopenia (2%).
The most common adverse reactions in ≥20% of patients (N=106) were diarrhea, 
thrombocytopenia, nausea, anemia, and peripheral edema.
USE IN SPECIFIC POPULATIONS
Pregnancy: There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal outcomes. 
Advise pregnant women of the potential risk to a fetus. Consider the benefits and risks of VONJO 
for the mother and possible risks to the fetus when prescribing VONJO to a pregnant woman.
Lactation: There are no data on the presence of pacritinib in either human or animal milk, the 
effects on the breastfed child, or the effects on milk production. It is not known whether VONJO 
is excreted in human milk. Because of the potential for serious adverse reactions in the 
breastfed child, advise patients that breastfeeding is not recommended during treatment with 
VONJO, and for 2 weeks after the last dose.
Infertility: Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib may 
impair male fertility in humans.
Pediatric Use: The safety and effectiveness of VONJO in pediatric patients have not been 
established.
Hepatic Impairment: Administration of a single dose of VONJO 400 mg to subjects with 
hepatic impairment resulted in a decrease in the geometric mean area under the 
concentration curve (AUC) of pacritinib by 8.5%, 36%, and 45% in subjects with mild 
[Child-Pugh A], moderate [Child-Pugh B], or severe hepatic impairment [Child-Pugh C], 
respectively, compared to subjects with normal hepatic function. Avoid use of VONJO in 
patients with moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
Renal Impairment: Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in maximal concentration (Cmax) and AUC 
of pacritinib in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use of VONJO in 
patients with eGFR <30 mL/min.
Please see Brief Summary on the following pages and full Prescribing Information  
at VONJO.com.

References: 1. VONJO. Prescribing information. CTI BioPharma Corp.; 2022. 2. Referenced with 
permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for 
Myeloproliferative Neoplasms V.3.2022. © National Comprehensive Cancer Network, Inc 2022.  
All rights reserved. Accessed August 11, 2022. 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, use, or application and disclaims any responsibility for their application or use in any way.



VONJO® (pacritinib) capsules, for oral use
Initial U.S. Approval: 2022
BRIEF SUMMARY: Consult the package insert for complete prescribing 
information.
1 INDICATIONS AND USAGE
VONJO® (pacritinib) is indicated for the treatment of adults with intermediate or 
high-risk primary or secondary (post-polycythemia vera [PPV] or post-essential 
thrombocythemia [PET]) myelofibrosis (MF) with a platelet count below  
50 × 109/L.
This indication is approved under accelerated approval based on spleen 
volume reduction. Continued approval for this indication may be contingent 
upon verification and description of clinical benefit in a confirmatory trial(s).
2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dosage
The recommended dosage of VONJO is 200 mg orally twice daily, with or 
without food. Swallow capsules whole. Do not open, break, or chew capsules.
Patients who are on treatment with other kinase inhibitors before the initiation 
of VONJO must taper or discontinue according to the prescribing information for 
that drug.
4 CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong CYP3A4 
inhibitors or inducers as these medications can significantly alter exposure to 
pacritinib, which may increase the risk of adverse reactions or impair efficacy.
5 WARNINGS AND PRECAUTIONS
5.1 Hemorrhage
Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated 
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) 
hemorrhages have occurred in VONJO-treated patients with platelet counts  
<50 x 109/L. Grade ≥3 bleeding events (defined as requiring transfusion or 
invasive intervention) occurred in 15% of patients treated with VONJO compared 
to 7% of patients treated with control arm. Due to hemorrhage, VONJO dose 
reductions, dose interruptions, or permanent discontinuations occurred in 3%, 
3%, and 5% of patients, respectively.
Avoid use of VONJO in patients with active bleeding and hold VONJO 7 days prior 
to any planned surgical or invasive procedures. Assess platelet counts 
periodically, as clinically indicated. Manage hemorrhage using treatment 
interruption and medical intervention.
5.2 Diarrhea
VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-
treated patients was 2 weeks. The incidence of reported diarrhea decreased 
over time with 41% of patients reporting diarrhea in the first 8 weeks of 
treatment, 15% in Weeks 8-16, and 8% in Weeks 16-24. Diarrhea resulted in 
treatment interruption in 3% of VONJO-treated patients. None of the VONJO-
treated patients reported diarrhea that resulted in treatment discontinuation. 
Serious diarrhea adverse reactions occurred in 2% of patients treated with 
VONJO compared to no such adverse reactions in patients in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea 
with antidiarrheal medications, fluid replacement, and dose modification. Treat 
diarrhea with antidiarrheal medications promptly at the first onset of 
symptoms. Interrupt or reduce VONJO dose in patients with significant diarrhea 
despite optimal supportive care.
5.3 Thrombocytopenia
VONJO can cause worsening thrombocytopenia. VONJO dosing was reduced 
due to worsening thrombocytopenia in 2% of patients with preexisting 
moderate to severe thrombocytopenia (platelet count <100 x 109/L). VONJO 
dosing was reduced due to worsening thrombocytopenia in 2% of patients with 
preexisting severe thrombocytopenia (platelet count <50 x 109/L). Monitor 
platelet count prior to VONJO treatment and as clinically indicated during 
treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the 
last given dose once the toxicity has resolved. If toxicity recurs, hold VONJO. 
Restart VONJO at 50% of the last given dose once the toxicity has resolved.  

5.4 Prolonged QT Interval
VONJO can cause prolongation of the QTc interval. QTc prolongation of >500 msec 
was higher in VONJO-treated patients than in patients in the control arm (1.4% 
vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-
treated patients than in control arm patients (1.9% vs 1%). Adverse reactions of 
QTc prolongation were reported for 3.8% of VONJO-treated patients and 2% of 
control arm patients. No cases of torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of 
drugs with significant potential for QTc prolongation in combination with VONJO. 
Correct hypokalemia prior to and during VONJO treatment. Manage QTc 
prolongation using VONJO interruption and electrolyte management.
5.5 Major Adverse Cardiac Events (MACE)
Another Janus associated kinase (JAK) inhibitor has increased the risk of MACE, 
including cardiovascular death, myocardial infarction, and stroke (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or 
continuing therapy with VONJO, particularly in patients who are current or past 
smokers and patients with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular events and the steps to 
take if they occur.
5.6 Thrombosis
Another JAK inhibitor has increased the risk of thrombosis, including deep 
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared 
to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. Patients with symptoms of 
thrombosis should be promptly evaluated and treated appropriately.
5.7 Secondary Malignancies
Another JAK inhibitor has increased the risk of lymphoma and other 
malignancies, excluding non-melanoma skin cancer (NMSC), (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. Patients who are current or past 
smokers are at additional increased risk. 
Consider the benefits and risks for the individual patient prior to initiating or 
continuing therapy with VONJO, particularly in patients with a known 
malignancy (other than a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past smokers.
5.8 Risk of Infection
Another JAK inhibitor has increased the risk of serious infections (compared to 
best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients 
treated with VONJO. Delay starting therapy with VONJO until active serious 
infections have resolved. Observe patients receiving VONJO for signs and 
symptoms of infection and manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines.
5.9 Interactions With CYP3A4 Inhibitors or Inducers
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers is 
contraindicated. Avoid concomitant use of VONJO with moderate CYP3A4 
inhibitors or inducers. 
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:  
 • Hemorrhage [see Warnings and Precautions (5.1)]
 • Diarrhea [see Warnings and Precautions (5.2)]
 • Thrombocytopenia [see Warnings and Precautions (5.3)]
 • Prolonged QT Interval [see Warnings and Precautions (5.4)]
 • Major Adverse Cardiac Events [see Warnings and Precautions (5.5)]
 • Thrombosis [see Warnings and Precautions (5.6)]
 • Secondary Malignancies [see Warnings and Precautions (5.7)]
 • Risk of Infection [see Warnings and Precautions (5.8)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
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6 ADVERSE REACTIONS (cont.)
6.1 Clinical Trials Experience (cont.)
PERSIST-2 Trial
The safety of VONJO was evaluated in the randomized, controlled PERSIST-2 
trial. In PERSIST-2, key eligibility criteria included adults with intermediate or 
high-risk primary or secondary (PPV or PET) MF with splenomegaly and a 
platelet count ≤100 × 109/L. Prior JAK inhibitor therapy was permitted. Patients 
received VONJO at 200 mg twice daily (n=106), 400 mg once daily (n=104), or 
best available therapy ([BAT] n=98). Forty-seven (44%) of the 106 patients 
treated with VONJO 200 mg twice daily had a baseline platelet count of  
<50 x 109/L. The 400 mg once daily dose could not be established to be safe,  
so further information on this arm is not provided.
In PERSIST-2, among the 106 patients treated with VONJO 200 mg twice daily, 
the median baseline hemoglobin was 9.7 g/dL, and the median drug exposure 
was 25 weeks. Fifty-four percent of patients were exposed for 6 months, and 
18% were exposed for approximately 12 months. Accounting for dose 
reductions, the average daily dose (mean relative dose intensity) and median 
daily dose (median relative dose intensity) were 380 mg (95%) and 400 mg 
(100%), respectively, for patients receiving VONJO twice daily. 
The median age of patients who received VONJO 200 mg twice daily was 67 years 
(range: 39 to 85 years), 59% were male, 86% were White, 3% were Asian, 2% were 
Native Hawaiian or Other Pacific Islander, 0% were Black, 9% did not report race, 
and 87% had an Eastern Cooperative Oncology Group performance status of 0 to 1.
Serious adverse reactions occurred in 47% of patients treated with VONJO  
200 mg twice daily and in 31% of patients treated with BAT. The most frequent 
serious adverse reactions occurring in ≥3% patients receiving VONJO 200 mg 
twice daily were anemia (8%), thrombocytopenia (6%), pneumonia (6%), 
cardiac failure (4%), disease progression (3%), pyrexia (3%), and squamous cell 
carcinoma of skin (3%). Fatal adverse reactions occurred in 8% of patients 
receiving VONJO 200 mg twice daily and in 9% of patients treated with BAT. The 
fatal adverse reactions among patients treated with VONJO 200 mg twice daily 
included events of disease progression (3%), and multiorgan failure, cerebral 
hemorrhage, meningorrhagia, and acute myeloid leukemia in <1% of patients 
each, respectively.
Permanent discontinuation due to an adverse reaction occurred in 15% of 
patients receiving VONJO 200 mg twice daily compared to 12% of patients 
treated with BAT. The most frequent reasons for permanent discontinuation in 
≥2% of patients receiving VONJO 200 mg twice daily included anemia (3%) and 
thrombocytopenia (2%).
Drug interruptions due to an adverse reaction occurred in 27% of patients who 
received VONJO 200 mg twice daily compared to 10% of patients treated with BAT. 
The most frequent reasons for drug interruption in ≥2% of patients receiving 
VONJO 200 mg twice daily were anemia (5%), thrombocytopenia (4%), diarrhea 
(3%), nausea (3%), cardiac failure (3%), neutropenia (2%), and pneumonia (2%).
Dosage reductions due to an adverse reaction occurred in 12% of patients who 
received VONJO 200 mg twice daily compared to 7% of patients treated with 
BAT. Adverse reactions requiring dosage reduction in ≥2% of patients who 
received VONJO 200 mg twice daily included thrombocytopenia (2%), 
neutropenia (2%), conjunctival hemorrhage (2%), and epistaxis (2%).
The most common adverse reactions in ≥20% of patients (N=106) were 
diarrhea, thrombocytopenia, nausea, anemia, and peripheral edema.
Table 5 summarizes the common adverse reactions in PERSIST-2 during 
randomized treatment.
Table 5  Adverse Reactions Reported in ≥10% Patients Receiving VONJO (200 mg 

Twice Daily) or BAT During Randomized Treatment in PERSIST-2

Adverse Reactions

VONJO (200 mg Twice Daily)
(N=106)

Best Available Therapy
(N=98)

All Gradesa 
%

Grade ≥3 
%

All Gradesa 
%

Grade ≥3 
%

Diarrhea 48 4 15 0
Thrombocytopenia 34 32 23 18
Nausea 32 1 11 1
Anemia 24 22 15 14
Peripheral edema 20 1 15 0
Vomiting 19 0 5 1
Dizziness 15 1 5 0
Pyrexia 15 1 3 0
Epistaxis 12 5 13 1
Dyspnea 10 0 9 3
Pruritus 10 2 6 0
Upper respiratory tract infection 10 0 6 0
Cough 8 2 10 0

a Grade by CTCAE Version 4.03.

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on VONJO
Strong and Moderate CYP3A4 Inhibitors 
VONJO is predominantly metabolized by CYP3A4. In a clinical drug interaction 
study, a single dose of VONJO 400 mg was administered following treatment 
with clarithromycin, a strong CYP3A4 inhibitor. Clarithromycin was administered 
as 500 mg twice daily for 5 days, which is a submaximal regimen for CYP3A4 
inhibition. Compared to VONJO administered alone, the area under the 
concentration curve (AUC) and maximal concentration (Cmax) of pacritinib 
increased by 80% and 30%, respectively, upon coadministration with 
clarithromycin. The increase in exposure to pacritinib may be even higher when 
tested following a longer treatment with clarithromycin that results in maximal 
CYP3A4 inhibition. The impact of moderate CYP3A4 inhibitors on the 
pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inhibitors is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors.
Strong and Moderate CYP3A4 Inducers 
In a clinical drug interaction study, a single dose of VONJO 400 mg was 
administered following treatment with rifampin, a strong CYP3A4 inducer, at 
600 mg once daily for 10 days. Compared to VONJO administered alone, the AUC 
and Cmax of pacritinib decreased by 87% and 51%, respectively, upon 
coadministration with rifampin. The impact of moderate CYP3A4 inducers on 
the pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inducers is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inducers.
7.2 Effect of VONJO on Other Drugs
CYP1A2 or CYP3A4 Substrates
VONJO is an inhibitor of CYP1A2 and CYP3A4 in vitro. Concomitant administration 
of VONJO with CYP1A2 or CYP3A4 substrates may increase the plasma 
concentrations of these substrates. Avoid coadministration of VONJO with drugs 
that are sensitive substrates of CYP1A2 or CYP3A4. 
P-gp, BCRP, or OCT1 Substrates
VONJO is an inhibitor of P-glycoprotein (P-gp), breast cancer resistance protein 
(BCRP), and organic cation transporter 1 (OCT1) in vitro. Concomitant 
administration of VONJO with P-gp, BCRP, or OCT1 substrates may increase the 
plasma concentrations of these substrates. Avoid coadministration of VONJO 
with drugs that are sensitive substrates of P-gp, BCRP, or OCT1.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or 
fetal outcomes. In animal reproduction studies, administration of pacritinib to 
pregnant mice or rabbits at exposures that were considerably lower than those 
observed at the recommended human dose were associated with maternal 
toxicity and embryonic and fetal loss. Advise pregnant women of the potential 
risk to a fetus. Consider the benefits and risks of VONJO for the mother and 
possible risks to the fetus when prescribing VONJO to a pregnant woman.
The estimated background risk of major birth defects and miscarriage for the 
indicated population(s) is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, the 
estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2%-4% and 15%-20%, respectively.
Data
Animal Data
Pacritinib was administered orally to pregnant mice at doses of 30, 100, or  
250 mg/kg/day from gestation day 6 to gestation day 15. Pacritinib was also 
administered orally to pregnant rabbits at doses of 15, 30, or 60 mg/kg/day from 
gestation day 7 until gestation day 20. In both species, pacritinib was 
associated with maternal toxicity, which resulted in postimplantation loss in 
mice, abortions in rabbits, and reduced fetal body weights in mice and rabbits 
at exposures 0.1 times (mice) and 0.3 times (rabbits) the exposure at the 
recommended human dose (AUC-based). In mice, the high dose was 
associated with an increased incidence of an external malformation (cleft 
palate) in the presence of maternal toxicity.
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8 USE IN SPECIFIC POPULATIONS (cont.)
8.1 Pregnancy (cont.)
In a pre- and post-natal development study in mice, pregnant animals were 
dosed with pacritinib from implantation through lactation at 30, 100, or  
250 mg/kg/day. Maternal toxicity was noted at 250 mg/kg and associated  
with increased gestation length and dystocia, lowered mean birth weights  
and neonatal survival, and transiently delayed startle response, learning, and 
memory development at weaning.
8.2 Lactation
Risk Summary 
There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not 
known whether VONJO is excreted in human milk. Because of the potential for 
serious adverse reactions in the breastfed child, advise patients that 
breastfeeding is not recommended during treatment with VONJO, and for  
2 weeks after the last dose.
8.3 Females and Males of Reproductive Potential
Infertility
Males 
Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
8.5 Geriatric Use
Clinical studies of VONJO did not include sufficient numbers of subjects aged 65 
and over to determine whether they respond differently from younger subjects.   
8.6 Hepatic Impairment
Administration of a single dose of VONJO 400 mg to subjects with hepatic 
impairment resulted in a decrease in the geometric mean AUC of pacritinib by 
8.5%, 36%, and 45% in subjects with mild [Child-Pugh A], moderate [Child-Pugh 
B], or severe hepatic impairment [Child-Pugh C], respectively, compared to 
subjects with normal hepatic function. Avoid use of VONJO in patients with 
moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
8.7 Renal Impairment
Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in Cmax and AUC of pacritinib 
in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use 
of VONJO in patients with eGFR <30 mL/min.
17 PATIENT COUNSELING INFORMATION
See FDA approved patient labeling (Patient Information).
Discuss the following with patient prior to and during treatment with VONJO:
Current therapy with another kinase inhibitor
Advise patients who are currently taking a kinase inhibitor that they must taper 
or discontinue their current kinase inhibitor therapy according to the package 
insert for that drug prior to starting VONJO.
Hemorrhage
Advise patients that VONJO can cause hemorrhage and instruct them to consult 
their healthcare provider right away if bleeding occurs. Advise patients about 
how to recognize bleeding and of the urgent need to report any unusual 
bleeding to their physician. Patients should urgently seek emergency medical 
attention for any bleeding that cannot be stopped.
Diarrhea
Advise patients that VONJO can cause diarrhea. Advise patients to stay hydrated 
while taking VONJO and to inform their physician if they experience diarrhea. 
Instruct patients to initiate antidiarrheal medications (eg, loperamide) if 
diarrhea occurs. Advise patients to urgently seek emergency medical attention 
if diarrhea becomes severe.
Thrombocytopenia
Advise patients that VONJO is associated with thrombocytopenia, and of the 
need to monitor complete blood counts before and during treatment.

Prolonged QT Interval
Advise patients to consult their healthcare provider immediately if they feel 
faint, lose consciousness, or have signs or symptoms suggestive of arrhythmia. 
Advise patients with a history of hypokalemia of the importance of monitoring 
their electrolytes.
Major Adverse Cardiac Events (MACE) 
Advise patients that events of MACE including myocardial infarction, stroke, and 
cardiovascular death, have been reported in clinical studies with another JAK 
inhibitor used to treat rheumatoid arthritis, a condition for which VONJO is not 
indicated. Advise patients, especially current or past smokers or patients with 
other cardiovascular risk factors, to be alert for the development of signs and 
symptoms of cardiovascular events.
Thrombosis
Advise patients that events of deep vein thrombosis (DVT) and pulmonary 
embolism (PE) have been reported in clinical studies with another JAK inhibitor 
used to treat rheumatoid arthritis, a condition for which VONJO is not indicated. 
Advise patients to tell their healthcare provider if they develop any signs or 
symptoms of a DVT or PE.
Secondary Malignancies
Advise patients, especially current or past smokers and patients with a known 
secondary malignancy (other than a successfully treated NMSC), that 
lymphoma and other malignancies (excluding NMSC) have been reported in 
clinical studies with another JAK inhibitor used to treat rheumatoid arthritis, a 
condition for which VONJO is not indicated.
Infections
Advise patients that treatment with another JAK inhibitor has increased the risk 
of serious infections in patients with myeloproliferative neoplasms and that 
serious bacterial, mycobacterial, fungal, and viral infections may occur in 
patients treated with VONJO. Inform patients of the signs and symptoms of 
infection and to report any such signs and symptoms promptly.
Nausea and Vomiting 
Advise patients that nausea and vomiting may occur during treatment with 
VONJO. Instruct them on how to manage nausea and vomiting and to immediately 
inform their healthcare provider if nausea/vomiting become severe.
Drug-Drug Interactions
Advise patients to inform their healthcare providers of all medications they are 
taking, including prescription and over-the-counter medications, vitamins, 
herbal products, and dietary supplements. 
Dosing
Advise patients to take VONJO twice a day, with or without food or drink, at 
similar times each day. Instruct patients to swallow the VONJO capsules whole 
and not to open, break, or chew the capsules. Instruct patients that if they miss 
a dose of VONJO, to skip the dose and take the next dose when it is due and 
return to the normal schedule. Warn patients not to take 2 doses to make up for 
the missed dose. Instruct patients to discontinue VONJO 7 days prior to any 
surgery or invasive procedures (such as cardiac catheterization, coronary 
stenting, or varicose vein ablation) due to the risk of bleeding and to only 
restart VONJO on the instruction of their healthcare provider. Patients should 
not change or stop taking VONJO without first consulting their physician.
Lactation
Advise patients to avoid breastfeeding while taking VONJO and for 2 weeks after 
the final dose. 
Additional information can be found at VONJO.com.
Manufactured and marketed by: 
CTI BioPharma Corp.
3101 Western Ave #800
Seattle, WA 98121
VONJO® is a registered trademark of CTI BioPharma Corp. 
©2022 CTI BioPharma Corp. All rights reserved.
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DESTINY-Breast02 Confirms Benefit of Trastuzumab Deruxtecan in 
Previously Treated Patients With HER2+ Metastatic Breast Cancer
by SAILAJA DARISIPUDI

FAM-TRASTUZUMAB DERUXTECAN-NXKI 
(Enhertu) demonstrated a clinically meaning-
ful improvement in progression-free survival 
(PFS) and overall survival (OS) in patients with 
advanced HER2-positive unresectable and/or 
metastatic breast cancer who received prior treat-
ment with ado-trastuzumab emtansine (T-DM1; 
Kadcyla), according to the primary analysis of the 
phase 3 DESTINY-Breast02 trial (NCT03523585).1

The PFS by blinded independent 
central review was 17.8 months (95% CI, 
14.3-20.8) for patients who received tras-
tuzumab deruxtecan (n = 406) compared 
with 6.9 months (95% CI, 5.5-8.4) with 
treatment of physician’s choice (TPC) n = 
202; HR, 0.3589; 95% CI, 0.2840-0.4535; 
P < .0000001), demonstrating a 64% 
reduction in the risk of disease progres-
sion or death (TABLE).1

A key secondary end point was OS. The median 
OS with trastuzumab deruxtecan was 39.2 
months (95% CI, 32.7–not estimable [NE]) and 26.5 
months in the trastuzumab deruxtecan and TPC 
arms, respectively (HR, 0.6575; 95% CI, 0.5023-
0.8605; P = .0021).1

The findings, presented at the 2022 San 
Antonio Breast Cancer Symposium (SABCS), are 
consistent with findings from the 2019 phase 2 
DESTINY-Breast01 trial (NCT03248492), which 
demonstrated trastuzumab deruxtecan as a viable 
treatment for patients with HER2-positive breast 
cancer and led to its accelerated approval for 

patients with metastatic or unresectable breast 
cancer.2 DESTINY-Breast02 is the confirmatory 
trial for the approval.1

“[Findings from] the phase 3 DESTINY-Breast02 
trial demonstrated a statistically significant and 
clinically meaningful improvement in both [PFS] 
and OS compared [with] TPC in the post–T-DM1 
setting,” study author Ian Krop, MD, PhD, said 
in a presentation of the data. “DESTINY-Breast02 

confirms the favorable benefit-risk ratio 
of trastuzumab deruxtecan in patients 
with advanced HER2-positive breast 
cancer.” Krop is associate cancer center 
director of clinical research, director 
of the Clinical Trials Office, and chief 
clinical research officer of Yale Cancer 
Center in New Haven, Connecticut.

The 12-month and 24-month PFS 
rates were 62.3% (95% CI, 57.0%-67.1%) 

and 42.2% (95% CI, 36.5%-47.8%) of patients 
who received trastuzumab deruxtecan. These 
rates were 27.2% (95% CI, 20.1%-34.8%) and 
13.9% (95% CI, 7.9%-21.6%) for patients who 
received TPC.1 The PFS benefit was consistent 
across all subgroups.

The 12-month OS rate for patients who received 
trastuzumab deruxtecan was 89.4% vs 74.7% 
with TPC. The 24-month OS rates were 65.9% vs 
54.3%, respectively.1

In the trial, 608 patients with pathologi-
cally confirmed HER2-positive metastatic breast 
cancer who had previously received T-DM1 were 

randomly assigned to receive trastuzumab derux-
tecan or a physician-recommended combination of 
capecitabine with either trastuzumab (Herceptin) 
or lapatinib (Tykerb).

The median age of patients in the trastuzumab 
deruxtecan arm was 54.2 years (range, 22.4-
88.5) and 18.2% had brain metastases at baseline. 
The patients who received TPC had a median age 
of 54.2 years (range, 24.7-86.5) and 17.8% had 
baseline brain metastases. HER2 expression by 
immunohistochemistry (IHC) was mostly IHC 3+ 
(80.3% and 78.7%, respectively). More than half of 
patients in the trastuzumab deruxtecan (58.6%) 
and TPC (58.4%) arms had hormone receptor–posi-
tive disease. The median number of prior lines of 
therapy was 2 in both arms.

Objective response rate (ORR) was a secondary 
end point for the study. Patients in the trastu-
zumab deruxtecan arm had a confirmed ORR by 
BIRC of 69.7% (95% CI, 65.0%-74.1%) compared 
with 29.2% (95% CI, 23.0%-36.0%) in the TPC arm 
(P < 0001). Among responders in the trastu-
zumab deruxtecan arm, the confirmed complete 
response (CR) rate was 14.0% and the partial 
response (PR) rate was 55.7%. In the TPC arm, CR 
and PR rates were 5.0% and 24.3%, respectively. 
At data cutoff, 23.4% and 46.5% of patients had 
stable disease in the trastuzumab deruxtecan and 
TPC arms, respectively, with 4.7% and 12.9% of 
patients experiencing progressive disease.1

The median duration of response was 19.6 
months (95% CI, 15.9-NE) vs 8.3 months (95% CI, 

Ian Krop, MD, PhD
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TABLE.  Primary and Secondary Outcomes in DESTINY-Breast02 1

Outcome Trastuzumab deruxtecan (n = 406) TPC (n = 202)

Median PFS, months (95% CI)
17.8 (14.3-20.8) 6.9 (5.5-8.4)

HR, 0.3589; 95% CI, 0.2840-0.4535; P < .0000001

12-month PFS rate 62.3% 27.2%

24-month PFS rate 42.2% 13.9%

Median OS, months (95% CI)
39.2 (32.7-NE) 26.5 (21.0-NE)

HR, 0.6575; 95% CI, 0.5023-0.8605; P = .0021a

12-month OS rate 89.4% 74.7%

24-month OS rate 65.9% 54.3%

Confirmed ORR by BICR 69.7% 29.2%

     CR 14.0% 5.0%

     PR 55.7% 24.3%

Median DOR, months (95% CI) 19.6 (15.9-NE) 8.3 (5.8-9.5)

CBR 82.3% 46.0%

BICR, blind independent central review; CBR, clinical benefit rate; CR, complete response; NE, not estimable; ORR, objective response rate; OS, overall survival; 
PFS, progression-free survival; PR, partial response; TPC, treatment of physician’s choice.

aBoundary for statistical significance is .0040.

Longer DESTINY-Breast02 Follow-up Data Confirm Trastuzumab 
Deruxtecan Survival Benefit Over T-DM1
by KYLE DOHERTY

PATIENTS WITH HER2-POSITIVE meta-
static breast cancer experienced a significant 
survival benefit when treated with fam-trastu-
zumab deruxtecan-nxki (Enhertu) compared 
with ado-trastuzumab emtansine (Kadcyla; 
T-DM1), according to updated results from the 
phase 3 DESTINY-Breast03 trial (NCT03529110) 
presented during the 2022 San Antonio Breast 
Cancer Symposium.

At a median follow-up of 28.4 months (range, 
0.0-46.9), the median overall survival (OS) 
was not reached (NR; 95% CI, 40.5–not evalu-
able [NE]) in the trastuzumab deruxtecan arm 
(n = 261) compared with NR (95% CI, 34.0-NE) 
in the 263-patient T-DM1 arm (HR, 0.64; 95% CI, 
0.47-0.87; P = .0037). The 1-year and 2-year OS 
rates in the trastuzumab deruxtecan arm were 

94.1% (95% CI, 90.4%-96.4%) and 77.4% (95% CI, 
71.7%-82.1%), respectively. Comparatively, in the 
T-DM1 arm, the 1-year and 2-year OS rates were 
86.0% (95% CI, 81.1%-89.8%) and 69.9% 
(95% CI, 63.7%-75.2%), respectively.

According to updated findings, the 
median progression-free survival (PFS) 
was 28.8 months (95% CI, 22.4-37.9) 
vs 6.8 months (95% CI, 5.6-8.2) in the 
trastuzumab deruxtecan arm and the 
T-DM1 arm, respectively (HR, 0.33; 
95% CI, 0.26-0.43; P < .000001). The 
1-year PFS rates were 75.2% (95% CI, 
69.3%-80.2%) vs 33.9% (95% CI, 27.7%-
40.2%), respectively. The 2-year rates were 53.7% 
(95% CI, 46.8%-60.1%) vs 26.4% (95% CI, 20.5%-
32.6%), respectively.

“Trastuzumab deruxtecan demonstrated a clin-
ically meaningful and statistically significant 
improvement in OS vs T-DM1 as well as [a] contin-

ued PFS benefit,” Sara A. Hurvitz, MD, 
a medical oncologist at the University of 
California, Los Angeles (UCLA), said in a 
presentation of the data. “[Trastuzumab 
deruxtecan] reduced the risk of death 
by 36%; [the] median PFS was nearly 4 
times greater with [trastuzumab derux-
tecan] than with TDM-1 and 78.5% 
of patients experienced a confirmed 
objective response.” Hurvitz is also an 
associate professor at the David Geffen 

School of Medicine at UCLA; medical direc-
tor of the Jonsson Comprehensive Cancer Center 
Clinical Research Unit; codirector of the Santa 

Sara A.  
Hurvitz, MD

5.8-9.5) in the trastuzumab deruxtecan and TPC 
arms, respectively.

Clinical benefit rate (CBR), investiga-
tor-assessed PFS, and time to second disease 
progression (PFS2) were exploratory end points 
for the study. The CBR with trastuzumab derux-
tecan was 82.3% (95% CI, 78.2%-85.9%) and 
was 46.0% (95% CI, 39.0%-53.2%) with TPC. The 
median PFS by investigator was 16.7 months 
(95% CI, 14.3-19.6) vs 5.5 months (95% CI, 4.4-7.0). 
Finally, median PFS2 was 35.8 months (95% CI, 
14.3-19.6) vs 15.8 (95% CI, 13.5-21.0).1

Of note, in the TPC arms 140 patients (69.3%) 
received a new systemic anticancer treatment and 
52 patients (25.7%) received trastuzumab derux-
tecan in the posttrial setting.

The safety analysis included 404 patients who 
received trastuzumab deruxtecan and 195 who 
received TPC. The percentage of patients who 
discontinued therapy due to a treatment-related 
adverse event to the drug was 14.4% with trastu-
zumab deruxtecan vs 5.1% with TPC. Krop noted 
that the most common drug-related discontinu-
ations associated with trastuzumab deruxtecan 
involved pneumonitis (6.2%) and interstitial lung 
disease (ILD; 3.2%). Discontinuation was attributed 
to palmar-plantar erythrodysesthesia in 1.5% of 
patients who received TPC. 

Fewer grade 5 ILD events were observed 
in DESTINY-Breast02 (0.5%) compared with 
DESTINY-Breast01 (2.7%). Another adverse 
effect of special interest was left ventricular (LV) 
dysfunction. In the trastuzumab deruxtecan arm, 

18 (4.5%) patients experienced an LV dysfunc-
tion event with 2 (0.5%) patients experiencing a 
grade 3 or higher event. In the TPC arm, 3 (1.5%) 
patients experienced an LV dysfunction, and 1 
(0.5%) patient had a grade 3 or higher event. Other 
safety events were consistent with what had been 
previously reported.1

The median treatment duration was 11.3 
months for patients who received trastuzumab 

deruxtecan and approximately 4.5 months for 
patients who received TPC.

“Trastuzumab deruxtecan should be used in 
the second-line setting in virtually all patients 
[with advanced HER2-positive breast cancer],” 
Krop concluded. ■

For a full list of references,  
see the article at  . 
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TABLE.  Safety Summary in  DESTINY-Breast03

Outcome Trastuzumab deruxtecan  
(n = 257)

T-DM1  
(n = 261)

Drug-related TEAEs

Any-grade TEAE 98.1% 87.4%

Grade ≥ 3 TEAE 47.1% 42.1%

Serious TEAE 12.8% 7.7%

TEAE associated with discontinuation 19.8% 6.5%

TEAE associated with dose reduction 25.3% 14.6%

Trastuzumab deruxtecan

TEAE associated with discontinuation Incidence

Pneumonitis 5.8%

ILD 5.1%

Pneumonia 1.9%

T-DM1

TEAE associated with discontinuation Incidence

Platelet count decreased 1.5%

Pneumonitis 1.1%

Thrombocytopenia 1.1%

ILD, interstitial lung disease; TEAE, treatment-emergent adverse effect.

Monica-UCLA Outpatient Oncology Practices; and director of the Breast 
Cancer Clinical Trials Program at UCLA.

Study authors noted that the first-line standard of care for HER2-
positive metastatic breast cancer had been established to be trastuzumab 
(Herceptin) plus taxane with pertuzumab (Perjeta) in the CLEOPATRA trial 
(NCT00567190) and that the EMILIA trial (NCT00829166) established T-DM1 
as the standard of care after trastuzumab and a taxane for metastatic, HER2-
positive breast cancer in the second-line setting and beyond. However, since 
DESTINY-Breast03 showcased the efficacy of trastuzumab deruxtecan in 
this setting last year, this agent is now considered the preferred second-line 
treatment with T-DM1 as an alternative option.

DESTINY-Breast03 was an open-label, multicenter study that enrolled 
patients with unresectable or metastatic HER2-positive breast cancer. 
Patients must have previously undergone treatment with trastuzumab and 
a taxane in the metastatic or neoadjuvant setting and have experienced a 
recurrence within 6 months of therapy. Eligible patients were stratified 
based on hormone receptor status, prior treatment with pertuzumab, and 
history of visceral disease.

Enrolled patients were randomly assigned 1:1 to be treated with either 
trastuzumab deruxtecan 5.4 mg/kg every 3 weeks or T-DM1 3.6 mg/kg 
every 3 weeks. The primary end point was PFS. OS was the key secondary 
end point, with overall response rate (ORR), duration of response (DOR), and 
safety representing other secondary end points.

Baseline patient characteristics were well balanced between the 2 arms; 
the median age was 54.3 years (range, 27.9-83.1) and 54.2 years (range, 
20.2-83.0) in the trastuzumab deruxtecan and T-DM1 arms, respectively. 
Nearly all patients in both arms were women (both 99.6%), most were Asian 
(57.1% vs 60.8%), and most had an ECOG performance status of 0 (59.0% vs 
66.5%). Patients had positive hormone receptor status at a rate of 50.2% and 
51.0%, respectively.

In terms of prior therapies, most patients in both the trastuzumab derux-
tecan and T-DM1 arms had received prior treatment with trastuzumab (99.6% 
vs 99.6%) and pertuzumab (62.1% vs 60.1%). Patients underwent a median 
of 2 (range, 0-16) prior lines of therapy in the trastuzumab deruxtecan arm 
compared with 2 (range, 0-15) in the T-DM1 arm.

Additional data from the trial showed that treatment with trastuzumab 
deruxtecan was favorable compared with T-DM1 in terms of OS for all major 
subgroups evaluated. The most pronounced survival benefit with trastu-
zumab deruxtecan was observed among patients with no baseline visceral 
disease (HR, 0.44; 95% CI, 0.19-1.02), those with brain metastases at baseline 
(HR, 0.54; 95% CI, 0.29-1.03), and those who underwent at least 3 prior lines 
of systemic therapy (HR, 0.55; 95% CI, 0.34-0.89).

Trastuzumab deruxtecan also outperformed T-DM1 across other efficacy 
end points. The ORR was 78.5% (95% CI, 73.1%-83.4%), including a 21.1% 
complete response (CR) rate compared with a 35.0% ORR (95% CI, 29.2%-
41.1%) with a 9.5% CR rate, in the T-DM1 arm (P < .0001). The clinical benefit 
rates were 89.3% (95% CI, 84.9%-92.8%) and 46.4% (95% CI, 40.2%-52.6%), 
respectively (P < .0001). The median DOR was 36.6 months (95% CI, 22.4-NE) 
in the trastuzumab deruxtecan arm compared with 23.8 months (95% CI, 
12.6-34.7) in the control group.

Regarding adverse effects (AEs), any-grade treatment-emergent AEs 
(TEAEs) occurred in nearly all patients in both the trastuzumab deruxte-
can and T-DM1 arms (99.6% vs 95.4%, respectively). Serious TEAEs (25.3% 
vs 22.2%), TEAEs associated with drug discontinuation (21.4% vs 9.2%), and 
TEAEs associated with drug interruption (52.9% vs 29.1%) were all present in 
both arms (TABLE). Six patients in each arm experienced TEAEs that were 
associated with death, although none of these were drug related.

The most common any-grade TEAEs in the trastuzumab deruxtecan arm 
were nausea (77.0%), vomiting (51.8%), and alopecia (39.7%). Commonly 
occurring grade 3 or higher TEAEs in this arm included decreased neutro-
phil count (16.0%), anemia (9.3%), and decreased platelet count (7.8%).

In the T-DM1 arm, any-grade TEAEs included decreased platelet count 
(43.7%), increased aspartate aminotransferase (41.1%), and increased alanine 
aminotransferase (31.8%). Grade 3 or greater TEAEs consisted of decreased 
platelet count (19.9%), anemia (6.5%), and increased aspartate amino-
transferase (5.4%).

Rates of grade 3 or greater TEAEs were similar between the trastu-
zumab deruxtecan and T-DM1 arms (56.4% vs 51.7%, respectively). The most 
common drug-related TEAEs responsible for treatment discontinuation with 
trastuzumab deruxtecan were pneumonitis (5.8%), interstitial lung disease 
(ILD; 5.1%), and pneumonia (1.9%); in the T-DM1 arm, the driving TEAEs 
were decreased platelet counts (1.5%), pneumonitis (1.1%), and thrombo-
cytopenia (1.1%).

Study authors noted that the rates of ILD and pneumonitis were consis-
tent with other trials assessing trastuzumab deruxtecan in metastatic breast 
cancer. However, the rate of ILD/pneumonitis had increased from 10.5% to 15.2% 
since the PFS interim analysis. The rate of grade 3 events stayed consistent 
(0.8%), and there were no grade 4 or 5 drug-related ILD/pneumonitis events.

The median duration of treatment with trastuzumab deruxtecan was 18.2 
months (range, 0.7-44.0). In the T-DM1 arm, the median treatment duration 
was 6.9 months (range, 0.7-39.3).

At the data cutoff, 29.2% of patients in the trastuzumab deruxtecan arm 
were still undergoing treatment with the agent compared with 6.9% of 
patients in the T-DM1 arm. Patients receiving trastuzumab deruxtecan 
primarily discontinued treatment due to progressive disease (36.6%), AEs 
(21.0%), and patient withdrawal (6.6%). In the T-DM1 arm, patients discontin-
ued treatment for reasons including disease progression (68.2%), AEs (8.0%), 
and clinical progression (5.4%). The median time to second disease progres-
sion was 40.5 months (95% CI, 40.5-NE) vs 25.7 months (95% CI, 18.5-34.0), 
respectively (HR, 0.47; 95% CI, 0.35-0.62). ■

R E F E R E N C E

1. Hurvitz SA, Hegg R, Chung WP, et al. Trastuzumab deruxtecan versus trastuzumab emtansine in patients 

with HER2-positive metastatic breast cancer: updated survival results of the randomized, phase 3 study 

DESTINY-Breast03. Presented at: 2022 San Antonio Breast Cancer Symposium; December 6-10, 2022; San 

Antonio, TX.
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Benefit of Adjuvant Abemaciclib Increases at 4-Year  
monarchE Landmark Analysis for Patients With HR+/HER2–  
High-Risk Early Breast Cancer
by BRITTANY LOVELY

A CLINICALLY MEANINGFUL improve-
ment in invasive disease-free survival (IDFS) 
and distant relapse-free survival (DRFS) was 
observed with the addition of adjuvant abemac-
iclib (Verzenio) to endocrine therapy in patients 
with hormone receptor–positive, HER2-negative, 
node-positive early breast cancer, according to 
results of a prespecified overall survival (OS) 
analysis of the monarchE study (NCT03155997).1,2

The data from 2 years post primary efficacy 
analysis for the intention-to-treat population were 
presented at the 2022 San Antonio Breast Cancer 
Symposium and simultaneously published in 
The Lancet Oncology.1,2 At a median follow-up of 
42 months, the median IDFS was not reached for 
patients who received adjuvant abemaciclib plus 
endocrine therapy (n = 2808) or those who received 
endocrine therapy alone (n = 2829). The benefit of 
adjuvant abemaciclib was maintained (HR, 0.664; 
95% CI, 0.578-0.762; nominal P < .0001) and the 
4-year IDFS rates were 85.8% vs 79.4%, with and 
without abemaciclib, respectively.1,2

The absolute difference in IDFS was 6.4%, an 
increase compared with 2.8% at 2 years (92.7% vs 
89.9%) and 4.8% at 3 years (89.2% vs 84.4%).1,2

At the time of data analysis, no patients were 
still receiving abemaciclib and OS data were 
immature; however, investigators reported that 
fewer deaths were reported among patients who 
received abemaciclib (n = 157; 5.6%) vs endocrine 
therapy alone (n = 173; 6.1%). The HR for reduction 
in the risk of death was 0.929 (95% CI, 0.748-
1.153; log-rank P = .503) and the median 
duration of treatment in both groups 
was 24 months during the study period.

“With further follow-up, the Kaplan-
Meier curves continue to separate 
beyond completion of the 2-year treat-
ment period suggesting a potential 
carryover effect [with abemaciclib],” 
lead study author Stephen Johnston, MA. 
PhD, FRCP, said in a presentation of the 
data. Johnson is head of medical oncol-
ogy, head of the Breast Unit, professor of breast 
cancer medicine and consultant medical oncolo-
gist at The Royal Marsden NHS Foundation Trust 
and The Institute of Cancer Research in London, 
England. “These data further support the addition 
of abemaciclib to endocrine therapy for patients 
with hormone receptor–positive, HER2-negative, 
node-positive, high-risk, early breast cancer.”

Updated data for the secondary end point of 
DRFS demonstrated that the addition of abemaciclib 

reduced the risk of distant recurrence by approx-
imately 34% (HR, 0.659; 95% CI, 0.567-0.767; 
nominal P < .0001). The 4-year DRFS rate for those 
who received abemaciclib was 88.4% vs 82.5% for 
an absolute difference of 5.9%. DRFS also trended 
toward sustained improvement compared with 
an absolute difference of 2.5% at 2 years (94.0% vs 
91.6%) and 4.1% at 3 years (90.8% vs 86.8%).

In a detailed analysis of DRFS events, fewer 
patients with metastatic disease were reported 
in the abemaciclib arm (n = 329) compared with 
the endocrine therapy alone arm (n = 422). In 
the experimental arm, 125 patients were alive 
with metastatic disease, 118 died because of 
breast cancer, and 39 died of causes not related 
to breast cancer. In the standard-of-care arm, 
249 patients were alive with metastatic disease, 
139 died because of breast cancer, and 34 died 
from other causes.

IDFS improvement was sustained across 
subgroups at 3 years with the greatest bene-
fit observed in those with primary tumor size 
less than 2 cm (HR, 0.48; 95% CI, 0.358-0.646) 
and stage IIA tumors (HR, 0.525; 95% CI, 0.318-
0.866).2 Similarly, the benefit of adjuvant 
abemaciclib in monarchE was seen in subgroup 
analysis for DRFS with the greatest benefit among 
those with primary tumor size less than 2 cm 
(HR, 0.456; 95% CI, 0.327-0.636) and stage IIA 
tumors (HR, 0.527; 95% CI, 0.299-0.929).1,2

The phase 3 monarchE trial randomly assigned 
patients to receive 150 mg of abemaciclib twice 

daily for 2 years in addition to standard-
of-care endocrine therapy or standard of 
care alone following surgery and either 
radiotherapy and/or adjuvant or neoad-
juvant chemotherapy as directed. The 
follow-up period was endocrine therapy 
for 3 to 8 years as clinically indicated.

As previously reported, the baseline 
characteristics for the cohorts were well 
balanced with a median age of 51 years 
(range, 44-60) and 56.5% of women in 

each arm being postmenopausal. Most patients 
in both cohorts (59%) had 4 or more positive axil-
lary lymph nodes and approximately half (49%) 
of patients had grade 2 histopathological grade 
disease at diagnosis. In terms of prior treatments, 
approximately 61% of patients received adju-
vant chemotherapy and 63% received adjuvant 
endocrine therapy.2

Those in the high-risk cohort based on clin-
icopathological features including at least 4 

axillary lymph nodes or 1 to 3 axillary lymph 
nodes and grade 3 disease and/or tumor size 5 
cm or greater also had improvements in IDFS 
and DRFS at the updated data cutoff (cohort 
1). This cohort included 91% of patients. The 
4-year IDFS rate was 85.5% vs 78.6% for those 
who received abemaciclib (n = 2555) and those 
who did not (n = 2565), respectively (HR, 0.653; 
95% CI, 0.567-0.753). The absolute difference 
grew from 3.1% at 2 years, to 5.0% at 3 years, to 
6.9% at 4 years.1,2

The 4-year DRFS rates were 87.9% vs 81.8%, 
respectively (HR, 0.652; 95% CI, 0.558-0.761). 
The absolute difference improved from 2.8% at 
2 years, to 4.3% at 3 years, to 6.1% at 4 years. At 
the time of analysis 39 survival events occurred 
in the abemaciclib arm compared with 50 in the 
endocrine therapy alone arm (HR, 0.772; 95% 
CI, 0.506-1.175).

Those with high-risk disease and Ki-67 index 
20% or greater had a 4-year IDFS rate of 83.6% 
with abemaciclib (n = 1017) vs 74.7% without (n = 
986; HR, 0.618; 95% CI, 0.501-0.762). The absolute 
difference of 8.9% was improved from the 2-year 
absolute difference of 5.3% and the 3-year abso-
lute difference of 6.6%.1,2 

The 4-year DRFS rate was 86.3% vs 77.7% (HR, 
0.612; 95% CI, 0.488-0.767) for an absolute differ-
ence of 8.6% compared with 6.0% at 2 years 
and 6.2% at 3 years. At the time of analysis 68 
survival events occurred in the abemaciclib arm 
compared with 88 in the endocrine therapy alone 
arm (HR, 0.733; 95% CI, 0.533-1.007).

For those with Ki-67–low disease in cohort 1, 
the 4-year IDFS rates were 88.8% with abemac-
iclib (n = 946) vs 82.4% with endocrine therapy 
alone (n = 968; HR, 0.624; 95% CI, 0.478-0.814).1 
The 4-year DRFS rates in this cohort were 91.0% 
with abemaciclib vs 85.4% with endocrine therapy 
alone (HR, 0.613; 95% CI, 0.458-0.821).

 “Ki-67 as a marker of cell proliferation was 
analyzed in a pretreatment biopsy centrally in 
pretreated patients in cohort 1 and what we could 
see is that Ki-67 was clearly prognostic but not 
predictive of abemaciclib benefit in this trial,” 
Johnston said, highlighting that patients with a 
high Ki-67 index treated with endocrine therapy 
alone had a much worse prognosis. “[For those 
who received endocrine therapy alone], 25% have 
relapsed by 4 years, compared with 17% with a 
low Ki-67 [index].”

Data are immature for cohort 2, which consists 
of patients with intermediate-risk disease by 

Stephen Johnston, 
MA, PhD, FRCP
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clinicopathological features. At the time of 
cutoff, the 4-year IDFS rate was not reached in 
either arm (HR, 0.773; 95% CI, 0.420-1.420).1 
The 4-year DRFS rate was also not reached (HR, 
0.764; 95% CI, 0.383-1.526).1

“In an exploratory analysis, piecewise HRs for 
within [each] year were estimated for both IDFS 
and DRFS; what you can see is the magnitude 
of abemaciclib benefit increases year over year 
beyond treatment of the study period suggesting a 
carryover effect,” Johnston said. Years 0 to 1 and 
year 1 to 2, represented the study period.

For IDFS, the piecewise HR for year 0 to 1 was 
0.782 (95% CI, 0.583-1.018); 0.674 (95% CI, 0.521-
0.858) for year 1 to 2; 0.618 (95% CI, 0.477-0.788) 
for year 2 to 3; and 0.602 (95% CI, 0.428-0.803) for 
year 3 forward.

For DRFS, the piecewise HRs were 0.725 (95% 
CI, 0.519-0.983); 0.691 (95% CI, 0.521-0.887); 0.651 
(95% CI, 0.497-0.851); and 0.581 (95% CI, 0.391-
0.818), respectively. 

In terms of toxicity, data were consistent with 
what was previously reported, and investigators 
noted that no new venous thrombotic events were 
reported since the prior interim analysis. The 
rates of grade 1/2, grade 3, and grade 4 venous 
thromboembolic events in the abemaciclib plus 
endocrine therapy arm were 1.2% (n = 33), 1.1%  
(n = 32), and 0.2% (n = 6). In the endocrine ther-
apy alone arm these rates were 0.4% (n = 10), 0.3% 
(n = 1), and 0%, with 1 patient experiencing 
a grade 5 event (pulmonary embolism). Grade 3 
and grade 4 pulmonary embolism was reported 
among 24 patients and 4 patients, respectively, in 
the abemaciclib arm. Three patients in the endo-
crine therapy alone arm had pulmonary embolism 
of grade 3 in severity.

Further, 3.3% of patients in the abemaciclib 
arm experienced interstitial lung disease vs 1.3% 
of patients in the endocrine therapy alone arm. 

For abemaciclib, dose holds due to adverse 
effects (AEs) were reported for 61.7% of patients 
with 43.6% of patients receiving a dose reduc-
tion. The discontinuation rate was 18.5% 
with 8.9% of the discontinuations following a 
dose reduction.1

The most frequent grade 1/2 treatment-emer-
gent AEs for abemaciclib plus endocrine therapy 
vs endocrine therapy alone included diar-
rhea (75.7% vs 8.5%), fatigue (38.0% vs 17.9%), 
arthralgia (26.2% vs 36.8%), neutropenia (26.3% 
vs 4.8%), leukopenia (26.3% vs 6.3%), abdomi-
nal pain (34.3% vs 9.6%), nausea (29.1% vs 9.0%), 
hot flush (15.3% vs 22.6%), and anemia (22.4% vs 
3.4%).2 The most frequent grade 3 events were 
neutropenia (19.0%) with abemaciclib plus endo-
crine therapy and hypertension (1.8%) with 
endocrine therapy alone.2

“The monarchE results are practice chang-
ing and the updated analyses presented here, 
including the 4-year estimated rates, show the 
persistent and deepening benefit of adjuvant 
abemaciclib in a high-risk early breast cancer 
population,” the study authors wrote.2 “With a 
tolerable safety profile, these results further 
strengthen the positive benefit–risk for the adju-
vant use of abemaciclib. Long-term follow-up to 
study the outcomes in these patients with high-
risk early breast cancer is ongoing.” ■
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cancer (monarchE): results from a preplanned interim analysis of a 
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December 5, 2022. doi:10.1016/S1470-2045(22)00694-5

Elacestrant Benefit Improves With Longer Duration of CDK4/6 
Inhibition in ER+/HER2– Metastatic Breast Cancer 
by SAILAJA DARISIPUDI

TREATMENT WITH THE ORAL selective 
estrogen receptor degrader (SERD) elacestrant 
following treatment with CDK4/6 inhibi-
tors improved progression-free survival (PFS) 
outcomes vs standard care options in patients 
with estrogen receptor (ER)-positive, HER2-
negative metastatic breast cancer, according 
to findings from the phase 3 EMERALD 
study (NCT03778931). This benefit was more 
pronounced among those who had longer expo-
sure to CDK4/6 inhibitors and among patients 
with ESR1-mutant disease.1

Results presented during the 2022 San Antonio 
Breast Cancer Symposium showed that patients 
who received elacestrant and at least 12 months 
of CDK4/6 inhibition (n = 150) had a median PFS 
of 3.78 months vs 1.91 months for those who 
received standard-of-care (SOC) hormonal therapy 
(n = 160; HR, 0.613; 95% CI, 0.453-0.828). The 6-, 
12-, and 18-month PFS rates were 41.56%, 25.64%, 
and 19.34% with elacestrant vs 21.72%, 7.38%, and 
3.69% with SOC (FIGURE).1

Following at least 12 months of CDK4/6 inhibi-
tor treatment patients with ESR1-mutant tumors 

had a median PFS of 8.61 months with elaces-
trant (n = 78) vs 1.91 months with SOC (n = 81), 
for a 59% reduction in the risk of progression or 
death (HR, 0.410; 95% CI, 0.262-0.634). The 6-, 
12-, and 18-month PFS rates were 55.81%, 35.81%, 
and 28.49% with elacestrant vs 22.66%, 8.39%, 
and 0% with SOC. 1

“Most of the benefit is in the ESR1-mutated 
tumors,” Virginia Kaklamani, MD, professor of 
medicine in the Division of Hematology/Oncology 
at The University of Texas (UT) Health San 

“Ki-67 as a marker of cell 
proliferation was analyzed  

in a pretreatment biopsy  
centrally in pretreated  

patients in cohort 1 and what 
we could see is that Ki-67 
was clearly prognostic, but 

not predictive of abemaciclib 
benefit in this trial.”

—STEPHEN JOHNSTON, MA, PhD, FRCP
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PAOLA- HRD positive†

Prespecified exploratory analysis3 NEW PFS DATA

NEW OVERALL SURVIVAL DATA

Prespecified 5-year follow-up analysis in 
HRD-positive* patients: Median PFS2

Prespecified exploratory analysis:  
Median PFS1,3

LYNPARZA + 
bevacizumab

bevacizumab + 
placebo
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IMPORTANT SAFETY INFORMATION (Cont’d)  
ADVERSE REACTIONS—First-Line Maintenance Advanced Ovarian  
Cancer in Combination with Bevacizumab (Cont’d) 
Most common laboratory abnormalities (Grades 1-4) in ≥25% of patients  
for LYNPARZA in combination with bevacizumab in the first-line 
maintenance setting for PAOLA-1 were: decrease in hemoglobin (79%), 
decrease in lymphocytes (63%), increase in serum creatinine (61%), 
decrease in leukocytes (59%), decrease in absolute neutrophil count 
(35%), and decrease in platelets (35%).

DRUG INTERACTIONS
Anticancer Agents: Clinical studies of LYNPARZA with other 
myelosuppressive anticancer agents, including DNA-damaging agents, 
indicate a potentiation and prolongation of myelosuppressive toxicity.
CYP3A Inhibitors: Avoid coadministration of strong or moderate CYP3A 
inhibitors when using LYNPARZA. If a strong or moderate CYP3A inhibitor 
must be coadministered, reduce the dose of LYNPARZA. Advise patients to 
avoid grapefruit, grapefruit juice, Seville oranges, and Seville orange juice 
during LYNPARZA treatment.
CYP3A Inducers: Avoid coadministration of strong or moderate CYP3A 
inducers when using LYNPARZA.

USE IN SPECIFIC POPULATIONS
Lactation: No data are available regarding the presence of olaparib in human 
milk, its effects on the breastfed infant or on milk production.
Because of the potential for serious adverse reactions in the breastfed infant, 
advise a lactating woman not to breastfeed during treatment with LYNPARZA 
and for 1 month after receiving the final dose.
Pediatric Use: The safety and efficacy of LYNPARZA have not been 
established in pediatric patients.

Hepatic Impairment: No adjustment to the starting dose is required in 
patients with mild or moderate hepatic impairment (Child-Pugh classification 
A and B). There are no data in patients with severe hepatic impairment (Child-
Pugh classification C).
Renal Impairment: No dosage modification is recommended in patients with 
mild renal impairment (CLcr 51-80 mL/min estimated by Cockcroft-Gault). In 
patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the dose 
of LYNPARZA to 200 mg twice daily. There are no data in patients with severe 
renal impairment or end-stage renal disease (CLcr ≤30 mL/min).
You are encouraged to report negative side effects of prescription drugs to 
the FDA. Visit www.FDA.gov/medwatch or call 1-800-FDA-1088.
Please see Brief Summary of Prescribing Information 
on the following pages.
BID=twice daily; BRCAm=BRCA mutation; CDx=companion diagnostic; 
CI=confidence interval; DCO=data cutoff; HR=hazard ratio; HRD=homologous 
recombination deficiency; OS=overall survival; PFS=progression-free survival; 
tBRCA=tumor BRCA. 
References: 1. LYNPARZA® (olaparib) [prescribing information]. Wilmington, 
DE: AstraZeneca Pharmaceuticals LP; 2022. 2. Ray-Coquard I, Leary A, Pignata, 
et al. Final overall survival results from the Phase III PAOLA-1/ENGOT-ov25 trial 
evaluating maintenance olaparib plus bevacizumab in patients with newly 
diagnosed advanced ovarian cancer. Presented at: ESMO Congress 2022; 
September 9-13, 2022; Paris, France. 3. Ray-Coquard I, Pautier P, Pignata S, et al. 
Olaparib plus bevacizumab as first-line maintenance in ovarian cancer. N Engl J 
Med. 2019;381(25):2416-2428. 4. Ray-Coquard I, Pautier P, Pignata S, et al. 
Olaparib plus bevacizumab as first-line maintenance in ovarian cancer. 
Supplementary Appendix. N Engl J Med. 2019;381(25):2416-2428. 5. Ray-
Coquard I, Pautier P, Pignata S, et al. Olaparib plus bevacizumab as first-line 
maintenance in ovarian cancer. PAOLA-1 Protocol. N Engl J Med. 
2019;381(25):2416-2428.

INDICATION
LYNPARZA is a poly (ADP-ribose) polymerase (PARP) inhibitor indicated:
First-Line Maintenance HRD-Positive Advanced Ovarian Cancer  
in Combination with Bevacizumab 
In combination with bevacizumab for the maintenance treatment of adult 
patients with advanced epithelial ovarian, fallopian tube or primary peritoneal 
cancer who are in complete or partial response to first-line platinum-based 
chemotherapy and whose cancer is associated with homologous recombination 
deficiency (HRD)-positive status defined by either:
  • a deleterious or suspected deleterious BRCA mutation, and/or  
  • genomic instability
Select patients for therapy based on an FDA-approved companion diagnostic for 
LYNPARZA.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML): Occurred 
in approximately 1.5% of patients exposed to LYNPARZA monotherapy, and the 
majority of events had a fatal outcome. The median duration of therapy in patients 
who developed MDS/AML was 2 years (range: <6 months to >10 years). All of these 
patients had previous chemotherapy with platinum agents and/or other 
DNA-damaging agents, including radiotherapy.
Do not start LYNPARZA until patients have recovered from hematological toxicity 
caused by previous chemotherapy (≤Grade 1). Monitor complete blood count for 
cytopenia at baseline and monthly thereafter for clinically significant changes 
during treatment. For prolonged hematological toxicities, interrupt LYNPARZA and 
monitor blood count weekly until recovery. 

If the levels have not recovered to Grade 1 or less after 4 weeks, refer the patient 
to a hematologist for further investigations, including bone marrow analysis and 
blood sample for cytogenetics. Discontinue LYNPARZA if MDS/AML is confirmed.
Pneumonitis: Occurred in 0.8% of patients exposed to LYNPARZA  
monotherapy, and some cases were fatal. If patients present with new or 
worsening respiratory symptoms such as dyspnea, cough, and fever, or a 
radiological abnormality occurs, interrupt LYNPARZA treatment and initiate 
prompt investigation. Discontinue LYNPARZA if pneumonitis is confirmed and 
treat patient appropriately.
Embryo-Fetal Toxicity: Based on its mechanism of action and findings in 
animals, LYNPARZA can cause fetal harm. A pregnancy test is recommended  
for females of reproductive potential prior to initiating treatment.
Females 
Advise females of reproductive potential of the potential risk to a fetus and  
to use effective contraception during treatment and for 6 months following  
the last dose.
ADVERSE REACTIONS—First-Line Maintenance Advanced Ovarian  
Cancer in Combination with Bevacizumab
Most common adverse reactions (Grades 1-4) in ≥10% of patients treated  
with LYNPARZA/bevacizumab compared to a ≥5% frequency for placebo/
bevacizumab in the first-line maintenance setting for PAOLA-1 were: nausea 
(53%), fatigue (including asthenia) (53%), anemia (41%), lymphopenia (24%), 
vomiting (22%), and leukopenia (18%). In addition, the most common adverse 
reactions (≥10%) for patients receiving LYNPARZA/bevacizumab irrespective  
of the frequency compared with the placebo/bevacizumab arm were: diarrhea 
(18%), neutropenia (18%), urinary tract infection (15%), and headache (14%).
In addition, venous thromboembolic events occurred more commonly in patients 
receiving LYNPARZA/bevacizumab (5%) than in those receiving placebo/
bevacizumab (1.9%).

† Including BRCA mutation (as determined by Myriad myChoice® CDx) and other causes of HRD.  
HRD positive is defined as either a tBRCA mutation and/or an HRD score ≥42 by Myriad myChoice® CDx.5

In combination with bevacizumab for the maintenance treatment of HRD-positive*†   

advanced  ovarian cancer following  complete or partial response to first-line  
platinum-based chemotherapy + bevacizumab1

Long-term follow-up data: NEW PFS and 
NEW Overall Survival analyses2

LYNPARZA is a registered trademark of the AstraZeneca group of companies. ©2022 AstraZeneca. All rights reserved. US-68371  9/22

PAOLA-1 was a phase 3 trial of women with advanced ovarian cancer that enrolled patients regardless of surgical outcome or BRCA mutation status 
following response to first-line platinum-based chemotherapy with bevacizumab. Patients were randomized 2:1 (N=806) to receive LYNPARZA tablets  
300 mg BID in combination with bevacizumab 15 mg/kg (n=537) or bevacizumab 15 mg/kg in combination with placebo BID (n=269).

Bevacizumab was administered every 3 weeks for a total duration of up to 15 months, and LYNPARZA or placebo treatment was administered for up to  
24 months or until disease progression or unacceptable toxicity.

The primary endpoint was the investigator-assessed PFS. Prespecified exploratory analyses included PFS in predefined subgroups, including HRD status 
and BRCA mutation status, which were not controlled for Type 1 error. HRD status was not a stratification factor in PAOLA-1. PFS within HRD-positive 
patients served as the basis of the FDA-approved indication.

Secondary endpoints were the time from randomization until second disease progression or death, overall survival, the time until the first subsequent 
therapy or death, and health-related quality of life.

STUDY DESIGN1,3-5

Median PFS follow-up time: 27.4 months for LYNPARZA + bevacizumab 
and 27.5 months for bevacizumab + placebo.1 

Data based upon a prespecified exploratory subgroup analysis, 
which was not controlled for Type 1 error. HRD status was not a 
stratification factor in PAOLA-1.3,4 

The analyses at 5 years are descriptive only; the PAOLA-1 trial was 
not designed to assess a statistical difference between treatment 
groups at these time points.

This trial was not designed to assess a statistical difference 
between treatment groups at these time points. 

136 (53%) events in the LYNPARZA + bevacizumab arm and 104 (79%) 
events in the bevacizumab + placebo arm.2

Secondary endpoint: Prespecified follow-up analysis in HRD-positive* patients2

Overall Survival: At 5 years, nearly two-thirds (66%) of HRD-positive patients were 
alive with LYNPARZA + bevacizumab and 48% were alive with bevacizumab + placebo2

LYNPARZA + bevacizumab
(n=255)

46.8 months (3.9 years)

bevacizumab + placebo
(n=132)

17.6 months (~1.5 years)

HR=0.41 (95% CI: 0.32–0.54)

LYNPARZA + bevacizumab
(n=255) 

37.2 months (3.1 years)

bevacizumab + placebo
(n=132) 

17.7 months (~1.5 years)

 HR=0.33 (95% CI: 0.25–0.45)

Discover additional information and
resources at LYNPARZAhcp.com

Median OS follow-up time:  
~5 years (61.7 months for LYNPARZA 
+ bevacizumab and 61.9 months for 
bevacizumab + placebo)2

DCO: March 22, 20222

Median unstable in LYNPARZA + 
bevacizumab arm; <50% data maturity.2

ADVANCED
OVARIAN 
CANCER

93 (37%) events in the 
LYNPARZA + bevacizumab 
arm and 69 (52%) events in 
the bevacizumab + placebo 
arm2

LYNPARZA +  
bevacizumab 
reduced risk of 
death by 38%2

*Select patients for this indication based on an FDA-approved companion diagnostic.1

Median OS

LYNPARZA +
bevacizumab

bevacizumab +
placebo

75.2 months
(unstable) 

57.3 months 

HR=0.62 (95% CI: 0.45–0.85)

Additional OS subgroup analyses2:
 HRD-positive, non-BRCAm patients: HR=0.71 (95% CI: 0.45–1.13)
BRCAm patients: HR=0.60 (95% CI: 0.39–0.93)

BRCAm status was determined by central labs; HRD status was determined by 
Myriad myChoice® HRD Plus.

US-68371_US-67873 Lynparza OC Oncology Live.indd   1US-68371_US-67873 Lynparza OC Oncology Live.indd   1 10/7/22   1:56 PM10/7/22   1:56 PM
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NEW OVERALL SURVIVAL DATA

Prespecified 5-year follow-up analysis in 
HRD-positive* patients: Median PFS2

Prespecified exploratory analysis:  
Median PFS1,3

LYNPARZA + 
bevacizumab

bevacizumab + 
placebo
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IMPORTANT SAFETY INFORMATION (Cont’d)  
ADVERSE REACTIONS—First-Line Maintenance Advanced Ovarian  
Cancer in Combination with Bevacizumab (Cont’d) 
Most common laboratory abnormalities (Grades 1-4) in ≥25% of patients  
for LYNPARZA in combination with bevacizumab in the first-line 
maintenance setting for PAOLA-1 were: decrease in hemoglobin (79%), 
decrease in lymphocytes (63%), increase in serum creatinine (61%), 
decrease in leukocytes (59%), decrease in absolute neutrophil count 
(35%), and decrease in platelets (35%).

DRUG INTERACTIONS
Anticancer Agents: Clinical studies of LYNPARZA with other 
myelosuppressive anticancer agents, including DNA-damaging agents, 
indicate a potentiation and prolongation of myelosuppressive toxicity.
CYP3A Inhibitors: Avoid coadministration of strong or moderate CYP3A 
inhibitors when using LYNPARZA. If a strong or moderate CYP3A inhibitor 
must be coadministered, reduce the dose of LYNPARZA. Advise patients to 
avoid grapefruit, grapefruit juice, Seville oranges, and Seville orange juice 
during LYNPARZA treatment.
CYP3A Inducers: Avoid coadministration of strong or moderate CYP3A 
inducers when using LYNPARZA.

USE IN SPECIFIC POPULATIONS
Lactation: No data are available regarding the presence of olaparib in human 
milk, its effects on the breastfed infant or on milk production.
Because of the potential for serious adverse reactions in the breastfed infant, 
advise a lactating woman not to breastfeed during treatment with LYNPARZA 
and for 1 month after receiving the final dose.
Pediatric Use: The safety and efficacy of LYNPARZA have not been 
established in pediatric patients.

Hepatic Impairment: No adjustment to the starting dose is required in 
patients with mild or moderate hepatic impairment (Child-Pugh classification 
A and B). There are no data in patients with severe hepatic impairment (Child-
Pugh classification C).
Renal Impairment: No dosage modification is recommended in patients with 
mild renal impairment (CLcr 51-80 mL/min estimated by Cockcroft-Gault). In 
patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the dose 
of LYNPARZA to 200 mg twice daily. There are no data in patients with severe 
renal impairment or end-stage renal disease (CLcr ≤30 mL/min).
You are encouraged to report negative side effects of prescription drugs to 
the FDA. Visit www.FDA.gov/medwatch or call 1-800-FDA-1088.
Please see Brief Summary of Prescribing Information 
on the following pages.
BID=twice daily; BRCAm=BRCA mutation; CDx=companion diagnostic; 
CI=confidence interval; DCO=data cutoff; HR=hazard ratio; HRD=homologous 
recombination deficiency; OS=overall survival; PFS=progression-free survival; 
tBRCA=tumor BRCA. 
References: 1. LYNPARZA® (olaparib) [prescribing information]. Wilmington, 
DE: AstraZeneca Pharmaceuticals LP; 2022. 2. Ray-Coquard I, Leary A, Pignata, 
et al. Final overall survival results from the Phase III PAOLA-1/ENGOT-ov25 trial 
evaluating maintenance olaparib plus bevacizumab in patients with newly 
diagnosed advanced ovarian cancer. Presented at: ESMO Congress 2022; 
September 9-13, 2022; Paris, France. 3. Ray-Coquard I, Pautier P, Pignata S, et al. 
Olaparib plus bevacizumab as first-line maintenance in ovarian cancer. N Engl J 
Med. 2019;381(25):2416-2428. 4. Ray-Coquard I, Pautier P, Pignata S, et al. 
Olaparib plus bevacizumab as first-line maintenance in ovarian cancer. 
Supplementary Appendix. N Engl J Med. 2019;381(25):2416-2428. 5. Ray-
Coquard I, Pautier P, Pignata S, et al. Olaparib plus bevacizumab as first-line 
maintenance in ovarian cancer. PAOLA-1 Protocol. N Engl J Med. 
2019;381(25):2416-2428.

INDICATION
LYNPARZA is a poly (ADP-ribose) polymerase (PARP) inhibitor indicated:
First-Line Maintenance HRD-Positive Advanced Ovarian Cancer  
in Combination with Bevacizumab 
In combination with bevacizumab for the maintenance treatment of adult 
patients with advanced epithelial ovarian, fallopian tube or primary peritoneal 
cancer who are in complete or partial response to first-line platinum-based 
chemotherapy and whose cancer is associated with homologous recombination 
deficiency (HRD)-positive status defined by either:
  • a deleterious or suspected deleterious BRCA mutation, and/or  
  • genomic instability
Select patients for therapy based on an FDA-approved companion diagnostic for 
LYNPARZA.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML): Occurred 
in approximately 1.5% of patients exposed to LYNPARZA monotherapy, and the 
majority of events had a fatal outcome. The median duration of therapy in patients 
who developed MDS/AML was 2 years (range: <6 months to >10 years). All of these 
patients had previous chemotherapy with platinum agents and/or other 
DNA-damaging agents, including radiotherapy.
Do not start LYNPARZA until patients have recovered from hematological toxicity 
caused by previous chemotherapy (≤Grade 1). Monitor complete blood count for 
cytopenia at baseline and monthly thereafter for clinically significant changes 
during treatment. For prolonged hematological toxicities, interrupt LYNPARZA and 
monitor blood count weekly until recovery. 

If the levels have not recovered to Grade 1 or less after 4 weeks, refer the patient 
to a hematologist for further investigations, including bone marrow analysis and 
blood sample for cytogenetics. Discontinue LYNPARZA if MDS/AML is confirmed.
Pneumonitis: Occurred in 0.8% of patients exposed to LYNPARZA  
monotherapy, and some cases were fatal. If patients present with new or 
worsening respiratory symptoms such as dyspnea, cough, and fever, or a 
radiological abnormality occurs, interrupt LYNPARZA treatment and initiate 
prompt investigation. Discontinue LYNPARZA if pneumonitis is confirmed and 
treat patient appropriately.
Embryo-Fetal Toxicity: Based on its mechanism of action and findings in 
animals, LYNPARZA can cause fetal harm. A pregnancy test is recommended  
for females of reproductive potential prior to initiating treatment.
Females 
Advise females of reproductive potential of the potential risk to a fetus and  
to use effective contraception during treatment and for 6 months following  
the last dose.
ADVERSE REACTIONS—First-Line Maintenance Advanced Ovarian  
Cancer in Combination with Bevacizumab
Most common adverse reactions (Grades 1-4) in ≥10% of patients treated  
with LYNPARZA/bevacizumab compared to a ≥5% frequency for placebo/
bevacizumab in the first-line maintenance setting for PAOLA-1 were: nausea 
(53%), fatigue (including asthenia) (53%), anemia (41%), lymphopenia (24%), 
vomiting (22%), and leukopenia (18%). In addition, the most common adverse 
reactions (≥10%) for patients receiving LYNPARZA/bevacizumab irrespective  
of the frequency compared with the placebo/bevacizumab arm were: diarrhea 
(18%), neutropenia (18%), urinary tract infection (15%), and headache (14%).
In addition, venous thromboembolic events occurred more commonly in patients 
receiving LYNPARZA/bevacizumab (5%) than in those receiving placebo/
bevacizumab (1.9%).

† Including BRCA mutation (as determined by Myriad myChoice® CDx) and other causes of HRD.  
HRD positive is defined as either a tBRCA mutation and/or an HRD score ≥42 by Myriad myChoice® CDx.5

In combination with bevacizumab for the maintenance treatment of HRD-positive*†   

advanced  ovarian cancer following  complete or partial response to first-line  
platinum-based chemotherapy + bevacizumab1

Long-term follow-up data: NEW PFS and 
NEW Overall Survival analyses2

LYNPARZA is a registered trademark of the AstraZeneca group of companies. ©2022 AstraZeneca. All rights reserved. US-68371  9/22

PAOLA-1 was a phase 3 trial of women with advanced ovarian cancer that enrolled patients regardless of surgical outcome or BRCA mutation status 
following response to first-line platinum-based chemotherapy with bevacizumab. Patients were randomized 2:1 (N=806) to receive LYNPARZA tablets  
300 mg BID in combination with bevacizumab 15 mg/kg (n=537) or bevacizumab 15 mg/kg in combination with placebo BID (n=269).

Bevacizumab was administered every 3 weeks for a total duration of up to 15 months, and LYNPARZA or placebo treatment was administered for up to  
24 months or until disease progression or unacceptable toxicity.

The primary endpoint was the investigator-assessed PFS. Prespecified exploratory analyses included PFS in predefined subgroups, including HRD status 
and BRCA mutation status, which were not controlled for Type 1 error. HRD status was not a stratification factor in PAOLA-1. PFS within HRD-positive 
patients served as the basis of the FDA-approved indication.

Secondary endpoints were the time from randomization until second disease progression or death, overall survival, the time until the first subsequent 
therapy or death, and health-related quality of life.

STUDY DESIGN1,3-5

Median PFS follow-up time: 27.4 months for LYNPARZA + bevacizumab 
and 27.5 months for bevacizumab + placebo.1 

Data based upon a prespecified exploratory subgroup analysis, 
which was not controlled for Type 1 error. HRD status was not a 
stratification factor in PAOLA-1.3,4 

The analyses at 5 years are descriptive only; the PAOLA-1 trial was 
not designed to assess a statistical difference between treatment 
groups at these time points.

This trial was not designed to assess a statistical difference 
between treatment groups at these time points. 

136 (53%) events in the LYNPARZA + bevacizumab arm and 104 (79%) 
events in the bevacizumab + placebo arm.2

Secondary endpoint: Prespecified follow-up analysis in HRD-positive* patients2

Overall Survival: At 5 years, nearly two-thirds (66%) of HRD-positive patients were 
alive with LYNPARZA + bevacizumab and 48% were alive with bevacizumab + placebo2

LYNPARZA + bevacizumab
(n=255)

46.8 months (3.9 years)

bevacizumab + placebo
(n=132)

17.6 months (~1.5 years)

HR=0.41 (95% CI: 0.32–0.54)

LYNPARZA + bevacizumab
(n=255) 

37.2 months (3.1 years)

bevacizumab + placebo
(n=132) 

17.7 months (~1.5 years)

 HR=0.33 (95% CI: 0.25–0.45)

Discover additional information and
resources at LYNPARZAhcp.com

Median OS follow-up time:  
~5 years (61.7 months for LYNPARZA 
+ bevacizumab and 61.9 months for 
bevacizumab + placebo)2

DCO: March 22, 20222

Median unstable in LYNPARZA + 
bevacizumab arm; <50% data maturity.2

ADVANCED
OVARIAN 
CANCER

93 (37%) events in the 
LYNPARZA + bevacizumab 
arm and 69 (52%) events in 
the bevacizumab + placebo 
arm2

LYNPARZA +  
bevacizumab 
reduced risk of 
death by 38%2

*Select patients for this indication based on an FDA-approved companion diagnostic.1

Median OS

LYNPARZA +
bevacizumab

bevacizumab +
placebo

75.2 months
(unstable) 

57.3 months 

HR=0.62 (95% CI: 0.45–0.85)

Additional OS subgroup analyses2:
 HRD-positive, non-BRCAm patients: HR=0.71 (95% CI: 0.45–1.13)
BRCAm patients: HR=0.60 (95% CI: 0.39–0.93)

BRCAm status was determined by central labs; HRD status was determined by 
Myriad myChoice® HRD Plus.
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LYNPARZA® (olaparib) tablets, for oral use
Initial U.S. Approval: 2014 
Brief Summary of Prescribing Information. For complete prescribing information 
consult official package insert. 

INDICATIONS AND USAGE
First-Line Maintenance Treatment of BRCA-mutated Advanced Ovarian Cancer
Lynparza is indicated for the maintenance treatment of adult patients with deleterious 
or suspected deleterious germline or somatic BRCA-mutated advanced epithelial 
ovarian, fallopian tube or primary peritoneal cancer who are in complete or partial 
response to first-line platinum-based chemotherapy. Select patients for therapy 
based on an FDA-approved companion diagnostic for Lynparza [see Dosage and 
Administration (2.1) in the full Prescribing Information].
First-line Maintenance Treatment of HRD-positive Advanced Ovarian Cancer in 
Combination with Bevacizumab
Lynparza is indicated in combination with bevacizumab for the maintenance 
treatment of adult patients with advanced epithelial ovarian, fallopian tube or primary 
peritoneal cancer who are in complete or partial response to first-line platinum-based 
chemotherapy and whose cancer is associated with homologous recombination 
deficiency (HRD)-positive status defined by either:

•  a deleterious or suspected deleterious BRCA mutation, and/or
•  genomic instability.

Select patients for therapy based on an FDA-approved companion diagnostic for 
Lynparza [see Dosage and Administration (2.1) in the full Prescribing Information].
Maintenance Treatment of Recurrent Ovarian Cancer
Lynparza is indicated for the maintenance treatment of adult patients with recurrent 
epithelial ovarian, fallopian tube or primary peritoneal cancer, who are in complete  
or partial response to platinum-based chemotherapy.

DOSAGE AND ADMINISTRATION
Patient Selection
Information on FDA-approved tests for the detection of genetic mutations is available  
at http://www.fda.gov/companiondiagnostics.
Select patients for treatment with Lynparza based on the presence of deleterious or 
suspected deleterious HRR gene mutations, including BRCA mutations, or genomic 
instability based on the indication, biomarker, and sample type (Table 1).
Table 1 Biomarker Testing for Patient Selection*

Indication Biomarker Sample type

Tumor Blood Plasma
(ctDNA)

First-line maintenance treatment 
of germline or somatic BRCAm 
advanced ovarian cancer

BRCA1m, BRCA2m X X

First-line maintenance treatment  
of HRD-positive advanced ovarian 
cancer in combination with  
bevacizumab

BRCA1m, BRCA2m 
and/or  

genomic instability

X

Maintenance treatment of recurrent  
ovarian cancer

No requirement for  
biomarker testing 

* Where testing fails or tissue sample is unavailable/insufficient, or when germline testing is 
negative, consider using an alternative test, if available.

Recommended Dosage
The recommended dosage of Lynparza is 300 mg taken orally twice daily, with or 
without food.
If a patient misses a dose of Lynparza, instruct patient to take their next dose at 
its scheduled time. Instruct patients to swallow tablets whole. Do not chew, crush, 
dissolve, or divide tablet.
First-Line Maintenance Treatment of BRCA-mutated Advanced Ovarian Cancer
Continue treatment until disease progression, unacceptable toxicity, or completion of  
2 years of treatment. Patients with a complete response (no radiological evidence of 
disease) at 2 years should stop treatment. Patients with evidence of disease at 2 years, 
who in the opinion of the treating healthcare provider can derive further benefit from 
continuous treatment, can be treated beyond 2 years.
First-Line Maintenance Treatment of HRD-positive Advanced Ovarian Cancer in 
Combination with Bevacizumab
Continue Lynparza treatment until disease progression, unacceptable toxicity, or 
completion of 2 years of treatment. Patients with a complete response (no radiological 
evidence of disease) at 2 years should stop treatment. Patients with evidence of 
disease at 2 years, who in the opinion of the treating healthcare provider can derive 
further benefit from continuous Lynparza treatment, can be treated beyond 2 years.
When used with Lynparza, the recommended dose of bevacizumab is 15 mg/kg every 
three weeks. Bevacizumab should be given for a total of 15 months including the 
period given with chemotherapy and given as maintenance. Refer to the Prescribing 
Information for bevacizumab when used in combination with Lynparza for more 
information.
Recurrent Ovarian Cancer
Continue treatment until disease progression or unacceptable toxicity for:

•  Maintenance treatment of recurrent ovarian cancer
Dosage Modifications for Adverse Reactions 
To manage adverse reactions, consider interruption of treatment or dose reduction. 
The recommended dose reduction is 250 mg taken twice daily.
If a further dose reduction is required, then reduce to 200 mg taken twice daily.  
Dosage Modifications for Concomitant Use with Strong or Moderate CYP3A 
Inhibitors
Avoid concomitant use of strong or moderate CYP3A inhibitors with Lynparza.
If concomitant use cannot be avoided, reduce Lynparza dosage to:

•  100 mg twice daily when used concomitantly with a strong CYP3A inhibitor.
•  150 mg twice daily when used concomitantly with a moderate CYP3A inhibitor.

After the inhibitor has been discontinued for 3 to 5 elimination half-lives, resume the 
Lynparza dose taken prior to initiating the CYP3A inhibitor [see Drug Interactions 
(7.2) and Clinical Pharmacology (12.3) in the full Prescribing Information].
Dosage Modifications for Renal Impairment
Moderate Renal Impairment
In patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the 
Lynparza dosage to 200 mg orally twice daily [see Use in Specific Populations (8.6) 
and Clinical Pharmacology (12.3) in the full Prescribing Information].

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome (MDS)/Acute Myeloid Leukemia (AML) has occurred in 
patients treated with Lynparza and some cases were fatal.
In clinical studies enrolling 2901 patients with various cancers who received  
Lynparza as a single agent [see Adverse Reactions (6.1) in the full Prescribing 
Information], the cumulative incidence of MDS/AML was approximately 1.5% 
(43/2901). Of these, 51% (22/43) had a fatal outcome. The median duration  
of therapy with Lynparza in patients who developed MDS/AML was 2 years (range:  
< 6 months to > 10 years). All of these patients had received previous chemotherapy 
with platinum agents and/or other DNA damaging agents including radiotherapy.
Do not start Lynparza until patients have recovered from hematological toxicity 
caused by previous chemotherapy (≤ Grade 1). Monitor complete blood count for 
cytopenia at baseline and monthly thereafter for clinically significant changes during 
treatment. For prolonged hematological toxicities, interrupt Lynparza and monitor 
blood counts weekly until recovery. If the levels have not recovered to Grade 1 or less 
after 4 weeks, refer the patient to a hematologist for further investigations, including 
bone marrow analysis and blood sample for cytogenetics. If MDS/AML is confirmed, 
discontinue Lynparza.
Pneumonitis
In clinical studies enrolling 2901 patients with various cancers who received  
Lynparza as a single agent [see Adverse Reactions (6.1) in the full Prescribing 
Information], the incidence of pneumonitis, including fatal cases, was 0.8% 
(24/2901). If patients present with new or worsening respiratory symptoms such as 
dyspnea, cough and fever, or a radiological abnormality occurs, interrupt Lynparza 
treatment and promptly assess the source of the symptoms. If pneumonitis is 
confirmed, discontinue Lynparza treatment and treat the patient appropriately.
Embryo-Fetal Toxicity
Lynparza can cause fetal harm when administered to a pregnant woman based on 
its mechanism of action and findings in animals. In an animal reproduction study, 
administration of olaparib to pregnant rats during the period of organogenesis caused 
teratogenicity and embryo-fetal toxicity at exposures below those in patients receiving 
the recommended human dose of 300 mg twice daily. Apprise pregnant women of 
the potential hazard to a fetus and the potential risk for loss of the pregnancy. Advise 
females of reproductive potential to use effective contraception during treatment and 
for 6 months following the last dose of Lynparza. Based on findings from genetic 
toxicity and animal reproduction studies, advise male patients with female partners 
of reproductive potential or who are pregnant to use effective contraception during 
treatment and for 3 months following the last dose of Lynparza [see Use in Specific 
Populations (8.1, 8.3) in the full Prescribing Information].

ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
•  Myelodysplastic Syndrome/Acute Myeloid Leukemia [see Warnings and 

Precautions (5.1) in the full Prescribing Information]
•  Pneumonitis [see Warnings and Precautions (5.2) in the full Prescribing 

Information]
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 data described in the WARNINGS AND PRECAUTIONS reflect exposure to 
Lynparza as a single agent in 2901 patients; 2135 patients with exposure to 300 mg  
twice daily tablet dose including five controlled, randomized, trials (SOLO-1,  
SOLO-2, OlympiAD, POLO, and PROfound) and to 400 mg twice daily capsule dose 
in 766 patients in other trials that were pooled to conduct safety analyses. In these 
trials, 56% of patients were exposed for 6 months or longer and 28% were exposed 
for greater than one year in the Lynparza group.
In this pooled safety population, the most common adverse reactions in ≥10% of 
patients were nausea (60%), fatigue (55%), anemia (36%), vomiting (32%), diarrhea 
(24%), decreased appetite (22%), headache (16%), dysgeusia (15%), cough (15%), 
neutropenia (14%), dyspnea (14%), dizziness (12%), dyspepsia (12%), leukopenia 
(11%), and thrombocytopenia (10%).
First-Line Maintenance Treatment of BRCA-mutated Advanced Ovarian Cancer
SOLO-1
The safety of Lynparza for the maintenance treatment of patients with BRCA-
mutated advanced ovarian cancer following first-line treatment with platinum-based 
chemotherapy was investigated in SOLO-1 [see Clinical Studies (14.1) in the full 
Prescribing Information]. Patients received Lynparza tablets 300 mg orally twice 
daily (n=260) or placebo (n=130) until disease progression or unacceptable toxicity. 
The median duration of study treatment was 25 months for patients who received 
Lynparza and 14 months for patients who received placebo.
Among patients who received Lynparza, dose interruptions due to an adverse reaction 
of any grade occurred in 52% and dose reductions due to an adverse reaction 
occurred in 28%. The most frequent adverse reactions leading to dose interruption 
or reduction of Lynparza were anemia (23%), nausea (14%), and vomiting (10%). 
Discontinuation due to adverse reactions occurred in 12% of patients receiving 
Lynparza. The most frequent adverse reactions that led to discontinuation of  
Lynparza were fatigue (3.1%), anemia (2.3%), and nausea (2.3%).
Tables 2 and 3 summarize adverse reactions and laboratory abnormalities in SOLO-1.
Table 2 Adverse Reactions* in SOLO-1 (≥10% of Patients Who Received Lynparza)

Adverse Reaction Lynparza tablets
n=260

Placebo
n=130

All Grades
(%)

Grades  
3 – 4 (%)

All Grades
(%)

Grades
3 – 4 (%)

Gastrointestinal Disorders
Nausea 77 1 38 0
Abdominal pain† 45 2 35 1
Vomiting 40 0 15 1
Diarrhea‡ 37 3 26 0
Constipation 28 0 19 0
Dyspepsia 17 0 12 0
Stomatitis§ 11 0 2 0

General Disorders and Administration Site Conditions
Fatigue¶ 67 4 42 2

Blood and Lymphatic System Disorders 
Anemia 38 21 9 2
Neutropenia# 17 6 7 3

LeukopeniaÞ 13 3 8 0
Thrombocytopeniaß 11 1 4 2

Adverse Reaction Lynparza tablets
n=260

Placebo
n=130

All Grades
(%)

Grades  
3 – 4 (%)

All Grades
(%)

Grades
3 – 4 (%)

Infections and Infestations
Upper respiratory tract infection/ 
influenza/nasopharyngitis/bronchitis

 28 0 23 0

UTIà 13 1 7 0
Nervous System Disorders

Dysgeusia 26 0 4 0
Dizziness 20 0 15 1

Metabolism and Nutrition Disorders
Decreased appetite 20 0 10 0

Respiratory, Thoracic and Mediastinal Disorders
Dyspneaè 15 0 6 0

* Graded according to the National Cancer Institute Common Terminology Criteria for Adverse 
Events (NCI CTCAE), version 4.0.

† Includes abdominal pain, abdominal pain lower, abdominal pain upper, abdominal distension, 
abdominal discomfort, and abdominal tenderness. 

‡ Includes colitis, diarrhea, and gastroenteritis. 
§ Includes stomatitis, aphthous ulcer; and mouth ulceration.
¶  Includes asthenia, fatigue, lethargy, and malaise.  
#  Includes neutropenia, and febrile neutropenia.
Þ Includes leukopenia, and white blood cell count decreased.
ß Includes platelet count decreased, and thrombocytopenia. 
à Includes urosepsis, urinary tract infection, urinary tract pain, and pyuria.
è Includes dyspnea, and dyspnea exertional.

In addition, the adverse reactions observed in SOLO-1 that occurred in <10% of 
patients receiving Lynparza were increased blood creatinine (8%), lymphopenia 
(6%), hypersensitivity (2%), MDS/AML (1%), dermatitis (1%), and increased mean 
cell volume (0.4%).

Table 3 Laboratory Abnormalities Reported in ≥25% of Patients in SOLO-1

Laboratory Parameter* Lynparza tablets 
n†=260

Placebo 
n†=130

Grades 
1-4 (%)

Grades  
3-4 (%)

Grades  
1-4 (%)

Grades  
3-4 (%)

Decrease in hemoglobin 87 19 63 2
Increase in mean
corpuscular volume

87 – 43 –

Decrease in leukocytes 70 7 52 1
Decrease in lymphocytes 67 14 29 5
Decrease in absolute neutrophil count 51 9 38 6
Decrease in platelets 35 1 20 2
Increase in serum creatinine 34 0 18 0

* Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
† This number represents the safety population. The derived values in the table are based on the 

total number of evaluable patients for each laboratory parameter.

First-line Maintenance Treatment of HRD-positive Advanced Ovarian Cancer in 
Combination with Bevacizumab
PAOLA-1
The safety of Lynparza in combination with bevacizumab for the maintenance 
treatment of patients with advanced ovarian cancer following first-line treatment 
containing platinum-based chemotherapy and bevacizumab was investigated in 
PAOLA-1 [see Clinical Studies (14.2) in the full Prescribing Information]. This study 
was a placebo-controlled, double-blind study in which 802 patients received either 
Lynparza 300 mg BID in combination with bevacizumab (n=535) or placebo in 
combination with bevacizumab (n=267) until disease progression or unacceptable 
toxicity. The median duration of treatment with Lynparza was 17.3 months and  
11 months for bevacizumab post-randomization on the Lynparza/bevacizumab arm.
Fatal adverse reactions occurred in 1 patient due to concurrent pneumonia and 
aplastic anemia. Serious adverse reactions occurred in 31% of patients who received 
Lynparza/bevacizumab. Serious adverse reactions in >5% of patients included 
hypertension (19%) and anemia (17%).
Dose interruptions due to an adverse reaction of any grade occurred in 54% of 
patients receiving Lynparza/bevacizumab and dose reductions due to an adverse 
reaction occurred in 41% of patients who received Lynparza/bevacizumab.
The most frequent adverse reactions leading to dose interruption in the Lynparza/
bevacizumab arm were anemia (21%), nausea (7%), vomiting (3%), and fatigue 
(3%), and the most frequent adverse reactions leading to reduction in the  
Lynparza/bevacizumab arm were anemia (19%), nausea (7%), and fatigue (4%).
Discontinuation due to adverse reactions occurred in 20% of patients receiving 
Lynparza/bevacizumab. Specific adverse reactions that most frequently led to 
discontinuation in patients treated with Lynparza/bevacizumab were anemia (4%)  
and nausea (3%).
Tables 4 and 5 summarize adverse reactions and laboratory abnormalities in 
PAOLA-1, respectively.
Table 4  Adverse Reactions* Occurring in ≥10% of Patients Treated with 
Lynparza/bevacizumab in PAOLA-1 and at ≥5% Frequency Compared to the 
Placebo/bevacizumab Arm

Adverse Reactions Lynparza/bevacizumab 
n=535

Placebo/bevacizumab 
n=267

Grades  
1-4 (%)

Grades  
3-4 (%)

Grades  
1-4 (%)

Grades  
3-4 (%)

General Disorders and Administration Site Conditions
Fatigue (including asthenia)† 53 5 32 1.5

Gastrointestinal Disorders
Nausea 53 2.4 22 0.7
Vomiting 22 1.7 11 1.9

Blood and Lymphatic Disorders
Anemia‡ 41 17 10 0.4
Lymphopenia§ 24 7 9 1.1
Leukopenia¶ 18 1.9 10 1.5

* Graded according to the National Cancer Institute Common Terminology Criteria for Adverse 
Events (NCI CTCAE), version 4.0.

†  Includes asthenia, and fatigue.
‡  Includes anemia, anemia macrocytic, erythropenia, haematocrit decreased, haemoglobin 

decreased, normochromic anemia, normochromic normocytic anemia, normocytic anemia, and 
red blood cell count decreased. 

§  Includes B-lymphocyte count decreased, lymphocyte count decreased, lymphopenia, and 
T-lymphocyte count decreased.

¶  Includes leukopenia, and white blood cell count decreased.

Table 2 Adverse Reactions* in SOLO-1 (≥10% of Patients Who Received Lynparza) 
(cont’d)
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The most common adverse reactions (≥ 10%) for patients receiving Lynparza/
bevacizumab irrespective of the frequency compared with the placebo/bevacizumab 
arm were nausea (53%), fatigue (including asthenia) (53%), anemia (41%), 
lymphopenia (24%), vomiting (22%), diarrhea (18%), neutropenia (18%), leukopenia 
(18%), urinary tract infection (15%), and headache (14%).
The adverse reactions that occurred in <10% of patients receiving Lynparza/
bevacizumab were dysgeusia (8%), dyspnea (8%), stomatitis (5%), dyspepsia 
(4.3%), erythema (3%), dizziness (2.6%), hypersensitivity (1.7%) and MDS/AML 
(0.7%).
In addition, venous thromboembolic events occurred more commonly in patients 
receiving Lynparza/bevacizumab (5%) than in those receiving placebo/bevacizumab 
(1.9%).
Table 5  Laboratory Abnormalities Reported in ≥25% of Patients in PAOLA-1*

Laboratory Parameter† Lynparza/bevacizumab 
n†=535

Placebo/bevacizumab
n‡=267

Grades 
1-4 (%)

Grades 
 3-4 (%)

Grades  
1-4 (%)

Grades 
 3-4 (%)

Decrease in hemoglobin 79 13 55 0.4
Decrease in lymphocytes 63 10 42 3.0
Increase in serum creatinine 61 0.4 36 0.4
Decrease in leukocytes 59 3.4 45 2.2
Decrease in absolute  
neutrophil count

35 7 30 3.7

Decrease in platelets 35 2.4 28 0.4
* Reported within 30 days of the last dose.
†  Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
‡  This number represents the safety population. The derived values in the table are based on the 

total number of evaluable patients for each laboratory parameter.

Maintenance Treatment of Recurrent Ovarian Cancer
SOLO-2
The safety of Lynparza for the maintenance treatment of patients with platinum 
sensitive gBRCAm ovarian cancer was investigated in SOLO-2 [see Clinical Studies 
(14.3) in the full Prescribing Information]. Patients received Lynparza tablets 300 mg 
orally twice daily (n=195) or placebo (n=99) until disease progression or unacceptable 
toxicity. The median duration of study treatment was 19.4 months for patients who 
received Lynparza and 5.6 months for patients who received placebo.
Among patients who received Lynparza, dose interruptions due to an adverse reaction 
of any grade occurred in 45% and dose reductions due to an adverse reaction 
occurred in 27%. The most frequent adverse reactions leading to dose interruption 
or reduction of Lynparza were anemia (22%), neutropenia (9%), and fatigue/asthenia 
(8%). Discontinuation due to an adverse reaction occurred in 11% of patients 
receiving Lynparza.
Tables 6 and 7 summarize adverse reactions and laboratory abnormalities in SOLO-2.
Table 6 Adverse Reactions* in SOLO-2 (≥20% of Patients Who Received Lynparza)

Adverse Reaction Lynparza tablets
n=195

Placebo
n=99

Grades 
1-4 (%)

Grades  
3-4 (%)

Grades  
1-4 (%)

Grades 
 3-4 (%)

Gastrointestinal Disorders
Nausea 76 3 33 0
Vomiting 37 3 19 1
Diarrhea 33 2 22 0
Stomatitis† 20 1 16 0

General Disorders and Administration Site Conditions
Fatigue including asthenia 66 4 39 2

Blood and Lymphatic Disorders
Anemia‡ 44 20 9 2

Infections and Infestations
Nasopharyngitis/URI/sinusitis/ 
rhinitis/influenza

36 0 29 0

Musculoskeletal and Connective Tissue Disorders
Arthralgia/myalgia 30 0 28 0

Nervous System Disorders
Dysgeusia 27 0 7 0
Headache 26 1 14 0

Metabolism and Nutrition Disorders
Decreased appetite 22 0 11 0

* Graded according to the National Cancer Institute Common Terminology Criteria for Adverse 
Events (NCI CTCAE), version 4.0.

† Represents grouped term consisting of abscess oral, aphthous ulcer, gingival abscess, gingival 
disorder, gingival pain, gingivitis, mouth ulceration, mucosal infection, mucosal inflammation, 
oral candidiasis, oral discomfort, oral herpes, oral infection, oral mucosal erythema, oral pain, 
oropharyngeal discomfort, and oropharyngeal pain.

‡ Represents grouped term consisting of anemia, hematocrit decreased, hemoglobin decreased, 
iron deficiency, mean cell volume increased and red blood cell count decreased.

In addition, the adverse reactions observed in SOLO-2 that occurred in <20% of  
patients receiving Lynparza were neutropenia (19%), cough (18%), leukopenia 
(16%), hypomagnesemia (14%), thrombocytopenia (14%), dizziness (13%), 
dyspepsia (11%), increased creatinine (11%), MDS/AML (8%), edema (8%), rash 
(6%), and lymphopenia (1%).
Table 7 Laboratory Abnormalities Reported in ≥25% of Patients in SOLO-2

Laboratory Parameter* Lynparza tablets
 n†=195

Placebo
 n†=99

Grades 
1-4 (%)

Grades  
3-4 (%)

Grades  
1-4 (%)

Grades 
3-4 (%)

Increase in mean corpuscular volume‡ 89 - 52 -
Decrease in hemoglobin 83 17 69 0
Decrease in leukocytes 69 5 48 1
Decrease in lymphocytes 67 11 37 1
Decrease in absolute neutrophil count 51 7 34 3
Increase in serum creatinine 44 0 29 0
Decrease in platelets 42 2 22 1

* Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
† This number represents the safety population. The derived values in the table are based on the 

total number of evaluable patients for each laboratory parameter.
‡ Represents the proportion of subjects whose mean corpuscular volume was > upper limit of 

normal (ULN).

Study 19
The safety of Lynparza as maintenance monotherapy was evaluated in patients with  
platinum sensitive ovarian cancer who had received 2 or more previous platinum 
containing regimens in Study 19 [see Clinical Studies (14.3) in the full Prescribing 
Information]. Patients received Lynparza capsules 400 mg orally twice daily (n=136) 
or placebo (n=128). At the time of final analysis, the median duration of exposure 
was 8.7 months in patients who received Lynparza and 4.6 months in patients who 
received placebo.
Adverse reactions led to dose interruptions in 35% of patients receiving Lynparza; 
dose reductions in 26% and discontinuation in 6% of patients receiving Lynparza.
Tables 8 and 9 summarize adverse reactions and laboratory abnormalities in  
Study 19.

Table 8 Adverse Reactions* in Study 19 (≥20% of Patients Who Received Lynparza)
Adverse Reaction Lynparza capsules

n=136 
Placebo
n=128 

Grades 
1-4 (%)

Grades  
3-4 (%)

Grades  
1-4 (%)

Grades  
3-4 (%)

Gastrointestinal Disorders
Nausea 71 2 36 0
Vomiting 35 2 14 1
Diarrhea 28 2 25 2
Constipation 22 1 12 0
Dyspepsia 20 0 9 0

General Disorders and Administration Site Conditions
Fatigue (including asthenia) 63 9 46 3

Blood and Lymphatic Disorders
Anemia† 23 7 7 1

Infections and Infestations
Respiratory tract infection 22 2 11 0

Metabolism and Nutrition Disorders
Decreased appetite 21 0 13 0

Nervous System Disorders
Headache 21 0 13 1

*  Graded according to NCI CTCAE v4.0.
† Represents grouped terms of related terms that reflect the medical concept of the adverse 

reaction.

In addition, the adverse reactions in Study 19 that occurred in <20% of patients 
receiving Lynparza were dysgeusia (16%), dizziness (15%), dyspnea (13%), pyrexia 
(10%), stomatitis (9%), edema (9%), increase in creatinine (7%), neutropenia (5%), 
thrombocytopenia (4%), leukopenia (2%), MDS/AML (1%) and lymphopenia (1%).
Table 9 Laboratory Abnormalities Reported in ≥25% of Patients in Study 19 

Laboratory Parameter* Lynparza capsules
n†=136

Placebo
n†=129

Grades  
1-4 (%)

Grades 
 3-4 (%)

Grades  
1-4 (%)

Grades  
3-4 (%)

Decrease in hemoglobin 82 8 58 1
Increase in mean corpuscular volume‡ 82 - 51 -
Decrease in leukocytes 58 4 37 2
Decrease in lymphocytes 52 10 32 3
Decrease in absolute neutrophil count 47 7 40 2
Increase in serum creatinine 45 0 14 0
Decrease in platelets 36 4 18 0

* Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
† This number represents the safety population. The derived values in the table are based on the 

total number of evaluable patients for each laboratory parameter.
‡ Represents the proportion of subjects whose mean corpuscular volume was > ULN.

Postmarketing Experience
The following adverse reactions have been identified during post approval use 
of Lynparza. 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: Hypersensitivity including angioedema.
Skin and subcutaneous tissue disorders: Erythema nodosum, rash, dermatitis.

DRUG INTERACTIONS
Use with Anticancer Agents
Clinical studies of Lynparza with other myelosuppressive anticancer agents,  
including DNA damaging agents, indicate a potentiation and prolongation of 
myelosuppressive toxicity.
Effect of Other Drugs on Lynparza
Strong and Moderate CYP3A Inhibitors
Coadministration of CYP3A inhibitors can increase olaparib concentrations, which 
may increase the risk for adverse reactions [see Clinical Pharmacology (12.3) in  
the full Prescribing Information]. Avoid coadministration of strong or moderate  
CYP3A inhibitors. If the strong or moderate inhibitor must be coadministered,  
reduce the dose of Lynparza [see Dosage and Administration (2.4) in the full 
Prescribing Information]. 
Strong and Moderate CYP3A Inducers
Concomitant use with a strong or moderate CYP3A inducer decreased olaparib  
exposure, which may reduce Lynparza efficacy [see Clinical Pharmacology (12.3) 
in the full Prescribing Information]. Avoid coadministration of strong or moderate 
CYP3A inducers.

USE IN SPECIFIC POPULATIONS
Pregnancy 
Risk Summary 
Based on findings in animals and its mechanism of action [see Clinical  
Pharmacology (12.1) in the full Prescribing Information], Lynparza can cause fetal 
harm when administered to a pregnant woman. There are no available data on 
Lynparza use in pregnant women to inform the drug-associated risk. In an animal 
reproduction study, the administration of olaparib to pregnant rats during the period 
of organogenesis caused teratogenicity and embryo-fetal toxicity at exposures below 
those in patients receiving the recommended human dose of 300 mg twice daily (see 
Data). Apprise pregnant women of the potential hazard to the fetus and the potential 
risk for loss of the pregnancy.

The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. The estimated background risk in the U.S. general 
population of major birth defects is 2-4%; and the risk for spontaneous abortion is 
approximately 15-20% in clinically recognized pregnancies.
Data
Animal Data
In a fertility and early embryonic development study in female rats, olaparib was  
administered orally for 14 days before mating through to Day 6 of pregnancy, which 
resulted in increased post-implantation loss at a dose level of 15 mg/kg/day (with 
maternal systemic exposures approximately 7% of the human exposure (AUC0-24h) at 
the recommended dose).
In an embryo-fetal development study, pregnant rats received oral doses of 0.05  
and 0.5 mg/kg/day olaparib during the period of organogenesis. A dose of  
0.5 mg/kg/day (with maternal systemic exposures approximately 0.18% of human 
exposure (AUC0-24h) at the recommended dose) caused embryo-fetal toxicities 
including increased post-implantation loss and major malformations of the eyes 
(anophthalmia, microphthalmia), vertebrae/ribs (extra rib or ossification center; 
fused or absent neural arches, ribs, and sternebrae), skull (fused exoccipital), and 
diaphragm (hernia). Additional abnormalities or variants included incomplete or 
absent ossification (vertebrae/sternebrae, ribs, limbs) and other findings in the 
vertebrae/sternebrae, pelvic girdle, lung, thymus, liver, ureter, and umbilical artery. 
Some findings noted above in the eyes, ribs, and ureter were observed at a dose  
of 0.05 mg/kg/day olaparib at lower incidence.
Lactation
Risk Summary
No data are available regarding the presence of olaparib in human milk, or on its 
effects on the breastfed infant or on milk production. Because of the potential for 
serious adverse reactions in the breastfed infants from Lynparza, advise a lactating 
woman not to breastfeed during treatment with Lynparza and for one month after 
receiving the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Recommend pregnancy testing for females of reproductive potential prior to  
initiating treatment with Lynparza.
Contraception
Females
Lynparza can cause fetal harm when administered to a pregnant woman [see Use 
in Specific Populations (8.1) in the full Prescribing Information]. Advise females of 
reproductive potential to use effective contraception during treatment with Lynparza 
and for at least 6 months following the last dose.  
Pediatric Use
Safety and effectiveness of Lynparza have not been established in pediatric patients.
Geriatric Use
Of the 2901 patients with advanced solid tumors who received Lynparza as a single 
agent, 680 (23%) patients were aged ≥65 years, and this included 206 (7%) patients 
who were aged ≥75 years. Thirteen (0.4%) patients were aged ≥85 years.
Of the 535 patients with advanced solid tumors who received Lynparza tablets 300 mg  
orally twice daily in combination with bevacizumab, 204 (38%) patients were aged  
≥65 years, and this included 31 (6%) patients who were aged ≥75 years.
No overall differences in the safety or effectiveness of Lynparza were observed 
between these patients and younger patients.
Renal Impairment
No dosage modification is recommended in patients with mild renal impairment  
(CLcr 51 to 80 mL/min estimated by Cockcroft-Gault). Reduce Lynparza dosage  
to 200 mg twice daily in patients with moderate renal impairment (CLcr 31  
to 50 mL/min) [see Dosage and Administration (2.5) in the full Prescribing 
Information]. There are no data in patients with severe renal impairment or  
end-stage disease (CLcr ≤30 mL/min) [see Clinical Pharmacology (12.3) in the full 
Prescribing Information]. 

Hepatic Impairment
No adjustment to the starting dose is required in patients with mild or moderate  
hepatic impairment (Child-Pugh classification A and B). There are no data in 
patients with severe hepatic impairment (Child-Pugh classification C) [see Clinical 
Pharmacology (12.3) in the full Prescribing Information].

Distributed by:  
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Wilmington, DE 19850
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Antonio and leader of the Breast Cancer Program 
at UT Health San Antonio MD Anderson Cancer 
Center ,said in a presentation of this data. “ESR1 
mutation status will be important.”

EMERALD enrolled men and postmenopausal 
women from 17 different countries with 
advanced or metastatic ER-positive, 
HER2-negative breast cancer. Patients 
were randomly assigned to receive 400 
mg of elacestrant daily or SOC endocrine 
therapy of either fulvestrant (Faslodex), 
anastrozole (Arimidex), letrozole 
(Femara), or exemestane (Aromasin).

The elacestrant arm had 239 patients, 
115 of whom had an ESR1-mutant tumor, 
and the SOC arm had 239 patients, 113 
of whom had an ESR1-mutant tumor. The median 
age was 63 years (range, 24-89). In terms of prior 
therapy, 46% of patients in the elacestrant arm 
and 40.6% of patients in the SOC arm received 2 
prior lines of therapy. Prior treatment with fulves-
trant was reported in 29.3% and 31.4% of patients 
in the elacestrant and SOC arms, respectively, 
with prior chemotherapy reported among 20.1% 
and 24.7% of patients.1

For patients who had at least 6 months of prior 
CDK4/6 inhibition (87.5%), the median PFS for those 
in the elacestrant arm (n = 202) was 2.79 months 
vs 1.91 months in the SOC arm (n = 205; HR, 0.688; 
95% CI, 0.535-0.884). The PFS rates at 6, 12, and 18 
months for those who received elacestrant vs SOC 
were 34.40% vs 19.88%, 21.0% vs 6.42%, and 16.24% 
vs 3.21%, respectively.

In the ESR1-mutant cohort, the median PFS 
for those who received CDK4/6 inhibition for at 
least 6 months was 4.14 months vs 1.87 months 
among patients who received elacestrant (n = 

103) and SOC (n = 102), respectively (HR, 0.517; 
95% CI, 0.361-0.738). The PFS rates for patients 
who received elacestrant vs SOC at 6, 12, and 18 
months were 42.43% vs 19.15%, 26.02% vs 6.45%, 
and 20.70% vs 0%, respectively.1

Among patients who received CDK4/6 inhibi-
tion for at least 18 months in the overall 
cohort, the HR for disease progression or 
death for elacestrant vs SOC was 0.703 
(95% CI, 0.482-1.019). The median PFS 
was 5.45 vs 3.29 months, respectively. 
The PFS rates at 6, 12, and 18 months 
were 44.72% vs 25.15%, 26.70% vs 8.23%, 
and 21.03% vs 4.11%, for elacestrant vs 
SOC, respectively.

Fifty percent of patients with ESR1-
mutant tumors received CDK4/6 

inhibition for at least 18 months. The median PFS 
was 8.61 months vs 2.10 months for those who 
received elacestrant (n = 55) vs SOC (n = 56; HR, 
0.466; 95% CI, 0.270-0.791). The PFS rates at 6, 
12, and 18 months were 58.57% vs 27.06%, 35.79% 
vs 7.73%, and 30.68% vs 0%, for elacestrant vs 
SOC, respectively.1

An analysis of patients who received less than 
6 months of CDK4/6 inhibition showed that those 
with ESR1-mutant disease had similar outcomes 
with elacestrant (n = 9) vs those who received SOC 
(n = 8; HR, 1.565; 95% CI, 0.424-5.769). The median 
PFS in both arms was 1.89 months. In the general 
population, the median PFS with elacestrant (n = 
29) was 3.55 months vs 1.87 months with elaces-
trant (n = 29; HR, 0.709; 95% CI, 0.347-1.405).1

Observed adverse effects (AEs) were consis-
tent with previously reported findings from the 
EMERALD trial.2 The most common grade 1/2 
AE was nausea, with grade 3 nausea reported 
in 6 and 2 patients in the elacestrant and SOC 

arms, respectively. Three patients discontinued 
elacestrant due to nausea. No grade 4 treat-
ment-emergent AEs were reported. Treatment 
discontinuation was reported among 3.4% of 
patients who received elacestrant vs 0.9% of those 
who received SOC. No deaths were reported due 
to treatment in either arm.1

Antiemetic use was reported among 8% of 
patients who received elacestrant, 10.3% of those 
in the SOC arm who received an aromatase inhibi-
tor, and 1.3% of patients who received fulvestrant. 
Investigators noted that there was no incidence  
of bradycardia.1

Kaklamani said these data show that elaces-
trant can become an important oral endocrine 
monotherapy agent in the second- and third-
line settings. “If you look at the outcomes not 
[only] in this trial but [also] of others in patients 
whose CDK4/6 [inhibitor therapy] is less than 6 
months, it gives you the idea that there are resis-
tant tumors, [and patients] need to move on to 
either chemotherapy or potentially combination 
endocrine therapy, but those treatments are toxic 
to our patients. Hopefully, [with this trial], we’ll 
have options for those patients,” she said. ■
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Palbociclib Plus Fulvestrant Fails to Improve PFS in ER+/HER2– 
Breast Cancer After Progression on CDK4/6 inhibitor
by JONAH FELDMAN

PALBOCICLIB (IBRANCE) PLUS fulvestrant 
(Faslodex) did not elicit a progression-free 
survival (PFS) benefit vs fulvestrant alone in 
patients with estrogen receptor (ER)-positive/
HER2-negative breast cancer who had 
progressed on prior treatment with a CDK4/6 
inhibitor and an aromatase inhibitor, according 
to data presented at the 2022 San Antonio Breast 
Cancer Symposium.

Results from the phase 2 PACE trial 
(NCT03147287) showed an HR for PFS of 1.11 for 
the combination of palbociclib and fulvestrant vs 
fulvestrant alone (90% CI, 0.74-1.66; 2-sided  
P = .62). However, the addition of avelumab 
(Bavencio) to palbociclib and fulvestrant 
did show a favorable HR of 0.75 vs 
fulvestrant alone (90% CI, 0.47-1.20; 
2-sided P = .23).

“Combining palbociclib with fulves-
trant beyond progression on prior 
CDK4/6 [inhibition] did not signifi-
cantly improve PFS compared with 
using fulvestrant alone,” Erica L. 
Mayer, MD, MPH, director of clini-
cal research at Dana-Farber Cancer 
Institute and associate professor of 
medicine at Harvard Medical School, in Boston, 
Massachusetts, said in a presentation of the data. 
“The observed longer PFS when a PD-L1 inhibi-
tor was added to fulvestrant and palbociclib, is 
an intriguing signal in this hormone receptor–
positive population and deserves further study.”

CDK4/6 inhibitors plus endocrine therapy (ET) 
have been established to benefit patients with 
hormone receptor–positive breast cancer in the 
frontline and pretreated settings. Investigators 
in the multicenter phase 2 PACE trial tested 
whether CDK4/6 inhibition with palbociclib 
continued with subsequent ET with fulvestrant 
in later lines would be more effective. In addi-
tion, based on preclinical data suggesting the 
combination of a CDK4/6 inhibitor and a PD-L1 
inhibitor had synergistic potential, a triplet 
combination arm was also investigated.

The trial enrolled 220 patients with metastatic 
hormone receptor–positive /HER2-negative 
breast cancer who were randomly assigned 
on a 1:2:1 basis to receive fulvestrant alone, 
fulvestrant plus palbociclib, or fulvestrant plus 
palbociclib and avelumab. Patients must have 
previously progressed on an aromatase inhib-
itor and a CDK4/6 inhibitor after 6 months of 
therapy in the metastatic setting. The primary 
end point was evaluating PFS for fulves-
trant plus palbociclib vs fulvestrant alone, 

whereas secondary end points included PFS of 
fulvestrant plus palbociclib and avelumab vs 
fulvestrant alone, objective response rate (ORR) 
in all arms, and safety.

The median age of enrolled patients was 57 
years. Forty percent of patients had de novo 
metastatic breast cancer, 60.0% had visceral 
disease, 13.6% had bone-only metastases, and 
67.7% had measurable disease at baseline. 
Most patients (72.7%) had responded to prior 
ET, and the most common prior CDK4/6 inhibi-
tor received was palbociclib (90.9%), with 4.5% 
having received ribociclib (Kisqali) and 4.1% 
having received abemaciclib (Verzenio). Most 
patients (75.9%) had received a CDK4/6 inhibi-

tor and ET for at least 12 months. Most 
patients (76.8%) started the trial as 
their second-line regimen in the meta-
static setting. Only 11.8% of patients 
had received therapy following progres-
sion on prior CDK4/6 inhibitor before 
starting on the trial regimen.

Of the 55 patients who received 
fulvestrant alone, 34 had progressed at 
the median follow-up of 23.6 months. 
The median PFS was 4.8 months (90% 

CI, 2.1-8.2). There were 79 PFS events for the 111 
patients in the fulvestrant plus palbociclib arm, 
for a median PFS of 4.6 months (90% CI, 3.6-5.9). 
Based on the unfavorable HR, the primary end 
point of the study was not met and fulvestrant 
alone appeared to be superior in this setting.

When looking at the triplet combination arm, 
there were 35 PFS events of 54 patients; the 
median PFS was 8.1 months (90% CI, 3.2-10.7). 
The 6-month PFS rate was 50.8% and the 
12-month rate was 35.6%, the latter of which 
was significantly higher than the other 2 arms. 
Patients in subgroups who did benefit from the 
inclusion of palbociclib vs fulvestrant alone 
included those who had received an intervening 
therapy before starting the trial and those who 
were resistant to prior ET.

The ORRs in the 149 patients with measurable 
disease for fulvestrant alone, fulvestrant plus 
palbociclib, and fulvestrant plus palbociclib and 
avelumab were 10.8%, 13.7%, and 17.9%, respec-
tively, whereas the clinical benefit rates in the 
full intent-to-treat population of the 3 arms were 
29.1%, 32.4%, and 35.2%, respectively.

In terms of overall survival (OS), the median 
OS was 27.5 months for fulvestrant (90% CI, 
21.1-38.0), 24.6 months for fulvestrant plus 
palbociclib (90% CI, 21.5-33.3), and 42.5 months 
for fulvestrant plus palbociclib and avelumab 

(90% CI, 26.8-46.0). As with PFS, the HR for OS 
did not favor the addition of palbociclib alone but 
did favor the triplet combination.

No patients were reported to have stopped 
all therapy due to unacceptable toxicity related 
to treatment. However, in the fulvestrant plus 
palbociclib arm, palbociclib was held in 36.0% 
and dose reduced in 22.5%. In the triplet arm, 
palbociclib was held in 57.4% and dose reduced 
in 20.4%. Additionally, avelumab was held for 
toxicity in 38.9% of patients. Dose reductions 
were not permitted for avelumab or fulvestrant.

Neutropenia was the most common any-grade 
adverse event (AE) in both palbociclib-contain-
ing arms. Grade 3 or 4 neutropenia occurred in 
32.7% of patients in the fulvestrant plus palboci-
clib arm and 49.1% in the arm that also included 
avelumab. There were no grade 5 AEs, no inci-
dents of febrile neutropenia, and no other 
grade 3 or 4 AEs occurring at a rate of 10% or 
higher. Mild fatigue, nausea, and diarrhea were 
the other most common AEs observed. Rates 
of immune-related AEs in the arm contain-
ing avelumab were low, and there were no 
unexpected AEs.

Circulating tumor DNA was collected in 200 
of 220 patients at baseline and evaluated using 
the Guardant360 platform. ESR1 mutations were 
found in 54.0%, PIK3CA mutations were found 
in 35.0%, and Rb mutations were found in 11.5% 
of patients. “Patients who had a baseline muta-
tion in 1 of the 3 specified genes trended toward 
more benefit from continuation of [a] CDK4/6 
inhibitor, the presence of the mutations perhaps 
indicating endocrine resistance,” Mayer said.

Despite the failure to meet the primary end 
point, the clear benefit shown with the addi-
tion of a PD-L1 inhibitor has potential to improve 
outcomes in these patients, and further explor-
ing the data from this study may show some 
subsets of patients who will benefit from the 
continuation of CDK4/6 inhibition. 

“Overall, a better understanding of the mech-
anisms driving progression post CDK4/6 
inhibitor and ET will help guide more ratio-
nal treatment selection for subsequent lines 
of therapy and improve outcomes for our 
patients,” Mayer said. ■
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Capivasertib Plus Fulvestrant Elicits PFS Benefit  
in HR+/HER2– Advanced Breast Cancer
by ARIANA PELOSCI

THE COMBINATION OF CAPIVASERTIB 
plus fulvestrant (Faslodex) significantly improved 
progression-free survival (PFS) vs fulvestrant 
alone in patients with hormone receptor–posi-
tive/HER2-negative advanced breast 
cancer, including those with AKT path-
way–altered tumors, according to 
data from the phase 3 CAPItello-291 
trial (NCT04305496). The data were 
presented during the 2022 San Antonio 
Breast Cancer Symposium.

The median PFS was 7.2 months in 
those receiving capivasertib plus fulves-
trant vs 3.6 months in the placebo arm 
(HR, 0.60; 95% CI, 0.51-0.71; 2-sided 
P < .001). Patients had an objective response 
rate (ORR) of 22.9% in the capivasertib arm vs 
12.2% in the placebo arm. In patients who had 
AKT pathway mutations, the median PFS was 7.3 
months in the capivasertib arm and 3.1 months 
in the placebo arm (HR, 0.50; 95% CI, 0.38-0.65; 
2-sided P < .001). Additionally, the ORR was 
28.8% vs 9.7% in the capivasertib and placebo 
arms, respectively.

“The improvement in [PFS] with relatively 
well-tolerated [adverse] effects is extremely 
encouraging,” said Nicholas Turner, MD, PhD, 
lead author of the study. “We are hopeful that 
capivasertib will become a new treatment option 

for patients whose cancer has progressed on a 
regimen containing an endocrine therapy.”

A total of 708 patients were randomly assigned 
1:1 in the overall population to either the capiv-

asertib plus fulvestrant arm (n = 355) 
or the placebo plus fulvestrant arm (n 
= 353). Those who had AKT pathway–
altered tumors were also randomly 
assigned to either the capivasertib arm 
(n = 155) or the placebo arm (n = 134). 
Patients received 400 mg twice daily of 
capivasertib for 4 days on and 3 days 
off; 500 mg of fulvestrant during cycle 1 
days 1 and 15, then every 4 weeks; with 
the placebo arm being matched.

The primary end points were PFS by investi-
gator assessment both in the overall population 
and those with AKT pathway tumors, whereas 
the secondary end points included overall 
survival (OS) and ORR.

In the overall population, most patients 
received 1 prior line of endocrine therapy (80.6% 
vs 71.4%) compared with the AKT altered–pathway 
tumors (83.9% vs 71.6%), additionally, previ-
ous CDK4/6 inhibitors were given between both 
the overall (69.0% vs 69.1%) and the AKT-altered 
pathways (72.9% vs 67.9%), as well as previ-
ous adjuvant/neoadjuvant therapy in the overall 
population (50.7% vs 48.2%) and the AKT-altered 

pathways (51.0% vs 50.0%) in the capivasertib vs 
placebo arms, respectively.

In the nonaltered population, the inves-
tigator-assessed PFS was 7.2 months in the 
capivasertib arm vs 3.7 months in the placebo 
arm (HR, 0.70; 95% CI, 0.56-0.88). When PFS was 
assessed via the prespecified subgroup analysis, 
there was a consistent benefit seen in all groups.
The planned OS analysis, which was requested, 
showed a benefit between both groups in the over-
all population (HR, 0.74; 95% CI, 0.56-0.98) and 
the AKT altered–pathway group (HR, 0.69; 95% 
CI, 0.45-1.05).

Adverse effects (AEs) of grade 3 or higher that 
were most common in those receiving capiva-
sertib vs placebo included diarrhea (9.3% vs 0.3%), 
rash that was maculopapular (6.2% vs 0%), rash 
(5.4% vs 0.6%), hyperglycemia (2.3% vs 0.3%), and 
stomatitis (2.0% vs 0%). Discontinuation because 
of AEs occurred in 2.3% of patients in both the 
capivasertib and placebo arms. ■
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visit onclive.com/conference/sabcs.

Oliveira on the Examination of Camizestrant vs Fulvestrant  
in ER+/HER2- Breast Cancer

Mafalda Oliveira, MD, PhD, discusses data from the phase 2 SERENA-2 trial 
(NCT04214288) comparing the efficacy and safety of camizestrant vs fulvestrant in 
patients with estrogen receptor–positive, HER2-negative breast cancer. The phase 2 
trial formally evaluated 2 different doses of camizestrant: 75 mg and 150 mg.

Jacot on Ribociclib Dose Reduction in HR+/HER2– Advanced 
Breast Cancer

William Jacot, MD, PhD, discusses updated efficacy and safety results from the 
phase 2 AMALEE trial (NCT03822468), which evaluated ribociclib (Kisqali) at doses 
of 400 mg and 600 mg plus aromatase inhibitors in patients with hormone receptor–
positive, HER2-negative advanced breast cancer.
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Real-world Data Confirm Safety Profile for Tucatinib Plus 
Trastuzumab/Capecitabine in HER2+ Breast Cancer
by LISA ASTOR 

THE SAFETY PROFILE FOR the combination 
of tucatinib (Tukysa), trastuzumab (Herceptin), 
and capecitabine from the phase 3 HER2CLIMB 
trial (NCT02614794) matched real-world data for 
patients with HER2-positive metastatic breast 
cancer.1 The real-world analysis also 
verified several drug-drug interac-
tions for tucatinib therapy that could 
be managed and adjusted with the 
help of clinical pharmacists, accord-
ing to a poster presented at the 2022 
San Antonio Breast Cancer Symposium. 
Christina DiCola, PharmD, a PGY2 
oncology pharmacy resident at Duke 
University Hospital in Durham, North 
Carolina, was the lead study author.

The HER2CLIMB trial showed an objective 
response rate of 40.6% (95% CI, 35.3%-46.0%) for 
all patients who received tucatinib, trastuzumab, 
and capecitabine. In terms of the safety profile, 
adverse events (AEs) of any grade were reported 
in 99.3% of patients, and AEs of grade 3 or higher 
were seen in 55.2%. Common AEs in those who 
received the triplet regimen included diar-
rhea (80.9%), palmar-plantar erythrodysesthesia 
syndrome (63.4%), nausea (58.4%), fatigue (45.0%), 
and vomiting (35.9%).2

Investigators from the Duke University 
Medical Center conducted a retrospective, 
single-center, cohort study of the safety of the 
tucatinib triplet regimen, looking at the inci-
dence of AEs, the incidence of drug-drug 
interactions with tucatinib, and the overall 
response rate after initiation of tucatinib ther-
apy.1 All patients included in the study were 
adults with HER2-positive metastatic breast 
cancer who were started on tucatinib therapy 
between April 17, 2020, and June 9, 2021, at the 
Duke Cancer Center Breast Clinic

A total of 23 patients were evaluable, and the 
median age was 55 years (range, 34-83). The most 
common site of metastasis was the bone in 52% of 
patients followed by the lung in 43%, the liver in 
39%, and the brain (stable in 39%, active in 13%). 

Patients had received a median of 3 lines 
of prior therapy (range, 0-6).

The most common AEs of any grade 
observed in the real-world study were 
fatigue (70%), palmar-plantar erythrody-
sesthesia syndrome (61%), nausea (61%), 
anemia (61%), diarrhea (52%), throm-
bocytopenia (52%), increased aspartate 
aminotransferase (AST) levels (52%), 
and increased alanine aminotransfer-
ase (ALT) levels (43%). Grade 3 or higher 

AEs consisted of increased ALT levels in 13% of 
patients, increased AST levels in 9%, nausea in 
9%, and fatigue, vomiting, increased total biliru-
bin, and mucositis in 4% of patients each.

Drug-drug interactions were reported in 
39% of patients, with 12 different treatments. 
Tucatinib dose modifications were necessary in 
26% of patients.

In terms of efficacy, 26% of patients achieved 
a partial response and 35% had stable disease. 
Progressive disease was reported in 30% of patients 
and 9% were unable to determine a response.

For patients with stable brain metastases (n 
= 9), partial responses were observed in 44% 
and stable disease was achieved by 33%. One 
patient had progressive disease and was unable 
to determine a response. In those with active 
brain metastases (n = 3), partial response, stable 
disease, and progressive disease was seen in 1 
patient each (33%). In patients who required a 
reduction of the capecitabine dose  
(n = 18), partial responses were reported in 39% 
of patients, stable disease in 33%, progressive 

disease in 22%, and unable to determine a 
response in 6%.

Among 17 patients with prior ado-trastuzumab 
emtansine (Kadcyla) exposure, partial responses 
were seen in 24% and stable disease in 41%, 
according to prior therapy use. With prior nerati-
nib (Nerlynx) exposure (n = 7), partial response 
was reported in 14% of patients and stable disease 
was reported in 29%. Three patients had previ-
ously received fam-trastuzumab deruxtecan-nxki 
(Enhertu), and no responses or stable disease was 
observed in these patients. With prior everoli-
mus (Afinitor) or CDK4/6 inhibitor (n = 3 each) 
exposure, 1 patient each had stable disease, and 
progressive disease was observed in the remain-
ing patients. With lapatinib (Tykerb; n = 2), 1 
patient had a partial response and the other had 
progressive disease.

The study authors noted that the sequen-
tial placement of “tucatinib, trastuzumab, and 
capecitabine regimen in [course of] therapy 
varied among patients. No patients with previous 
trastuzumab deruxtecan or omission of capecit-
abine experienced a partial or stable disease 
response.” DiCola et al concluded that further 
data were needed regarding sequencing for the 
regimen and its impact on therapy efficacy. ■
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Breast Cancer Experts Review HR+ Treatment  
Updates From SABCS 2022
In this episode, OncLive On Air® features interviews highlighting updates in 
the treatment of patients with hormone receptor (HR)–positive breast cancer 
presented at the 2022 San Antonio Breast Cancer Symposium. Join our hosts as 
they review key findings with Yen-Shun Lu, MD, PhD; Patrick Neven, MD, PhD; 
William Jacot, MD, PhD; Arielle Medford, MD; and Laura Spring, MD.

 LISTEN NOW: bit.ly/3GQPJlo
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