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

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

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

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

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

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

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

Effects of NUBEQA on Other Drugs – NUBEQA inhibits breast cancer 
resistance protein (BCRP) transporter. Concomitant use increases exposure 

(AUC) and maximal concentration of BCRP substrates, which may increase 
the risk of BCRP substrate-related toxicities. Avoid concomitant use where 
possible. If used together, monitor more frequently for adverse reactions, and 
consider dose reduction of the BCRP substrate.
NUBEQA inhibits OATP1B1 and OATP1B3 transporters. Concomitant use may 
increase plasma concentrations of OATP1B1 or OATP1B3 substrates. Monitor more 
frequently for adverse reactions and consider dose reduction of these substrates.
Review the prescribing information of drugs that are BCRP, OATP1B1, and 
OATP1B3 substrates when used concomitantly with NUBEQA.

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

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

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

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

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

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

HELP HIM LIVE FOR WHAT HE LOVES

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

40.3 months vs 25.4 months
for ADT alone

Secondary endpoint:
HR: 0.65; 95% CI: 0.53-0.79; P<0.0001.

MEN LIVED 2X LONGER 
WITHOUT CANCER SPREADING1,2

40.4 months vs 18.4 months 
for ADT alone

HR: 0.41; 95% CI: 0.34-0.50; 
P<0.0001 (intent-to-treat).

REDUCED RISK OF DEATH 
BY NEARLY A THIRD1,3

31% reduction in the risk 
of death vs ADT alone

Secondary endpoint: HR: 0.69; 95% CI: 
0.53-0.88; P=0.003. Medians not estimable.

CHOOSE NUBEQA® 1st FOR EXTENDED SURVIVAL.1-3  NUBEQAHCP.COM
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by  ANITA T. SHAFFER

Since the first milestone data were presented at the American Society of Clinical Oncology (ASCO) Annual 
Meeting in 2010, immune-checkpoint inhibitors (ICIs) have been prominently featured. As landmark 
analyses continue to read out, questions regarding the definition of long-term survival and about how best 
to manage toxicities persist.
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Long-term Outcomes,  
Niche Advances Dominate 

ASCO Chatter
SEVERAL THOUSAND ABSTRACTS WERE accepted for publication and/or presentation 
as part of the 2022 American Society of Clinical Oncology (ASCO) Annual Meeting in June. 
A busy few days in Chicago, Illinois, offered critical updates for clinicians across tumor 
types. OncLive® was on site capturing the latest data and perspectives on their influence in 
the field from key opinion leaders.

Our 2022 ASCO recap issue highlights the most notable study findings and features exclu-
sive insights from investigators. In our conference highlights from the meeting, we report 
on results of a 5-year analysis of the phase 3 CheckMate 227 trial (NCT02477826), which 
showed that the combination of nivolumab (Opdivo) plus ipilimumab (Yervoy) elicited dura-
ble overall survival (OS) benefit in patients with metastatic non–small cell lung cancer 
(NSCLC) regardless of PD-L1 expression compared with chemotherapy.1 In an interview 
with OncLive®, Julie Brahmer, MD, said, “It was quite exciting to see that there seems to be 
a plateau from the 4-year survival [data] to the 5-year survival [data]. There wasn’t much 
of a difference in the nivolumab and ipilimumab arm. This was exciting, almost a doubling 
of 5-year OS compared with chemotherapy. Remember some of these patients who received 
chemotherapy go on to receive second-line immunotherapy.” 

These long-term outcomes represent important milestones for our continued understand-
ing of immunotherapy’s role. Other novel therapies are only just making their influence 
known for patients. For example, data from a phase 2 trial (NCT04165772) for a smaller 
subset of patients made the biggest splash at the meeting. Single-agent dostarlimab-gxly 
(Jemperli) elicited a clinical complete response (cCR) rate of 100% with no evidence of 
residual tumor in 14 patients with stage II/III mismatch repair–deficient locally advanced 
rectal cancer.2,3

“No patients have required chemotherapy, radiation, or surgery [and] there has been no 
disease recurrence observed during the follow-up period,” Andrea Cercek, MD, said in a 
presentation of the data. “Longer follow-up is certainly required to establish the durability 
of this treatment. In conclusion we believe these data provide the framework for immu-
noablative therapies. It highlights the clinical impact of biomarker-driven therapy, in other 
words of moving precision medicine into early-stage disease.”

Other landmark data included those from the DESTINY-Breast04 (NCT03734029), which 
showed that fam-trastuzumab deruxtecan-nxki (Enhertu) doubled progression-free survival 
and reduced the risk of death by 36% compared with physician’s choice of chemotherapy for 
patients with HER2-low, hormone receptor–positive metastatic breast cancer. Shanu Modi, 
MD, discusses the impact of these findings with OncLive® in an exlusive interview featured 
in the Clinical Perspectives section of this issue.

In print and online, OncLive® is dedicated to bringing you the most up-to-date reporting 
from meetings such as ASCO. As another busy conference season awaits us at the end of the 
summer, be sure to sign up for our e-newsletter and follow us on social media.

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

MJH Life Sciences®
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“As critically important as the length of survival is to 
patients with cancer and their families, the increasing reality of 
care for advanced malignant disease in the United States makes 

achieving a statistically significant improvement in OS in a  
population of participants in a randomized clinical trial extremely 

difficult if not impossible to achieve.”
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IT MAY APPEAR REMARKABLE to some that the debate 
regarding acceptable primary end points in randomized 
cancer trials is unending. The FDA, generally consid-
ered a conservative regulatory agency, has appropriately 

accepted a statistically significant improvement in progres-
sion-free survival (PFS) in the presence of acceptable toxicity 
as such an end point. However, peer-reviewed articles and 
opinion pieces published in medical journals continue to 
either vigorously challenge this perspective or insist on  
labeling this objectively measured outcome as nothing 
more than a potential surrogate for what the manuscript’s 
authors claim are effects representing actual clinically 
meaningful results.

For example, in a recent “viewpoint” article published in 
JAMA Oncology the authors note: “Both the FDA and EMA 
[European Medicines Agency] accept a significant improve-
ment in PFS for the registration of drugs for most types of 
cancer, although PFS is rarely a surrogate for OS [overall 
survival].” They add: “For many new drugs that have been 
shown to improve PFS, subsequent analysis has demonstrated 
no improvement in OS or QOL [quality of life], but these drugs 
are rarely withdrawn from the market.”1

In a peer-reviewed manuscript published in JAMA Network 
Open exploring FDA backing of 49 therapeutic agents 
approved by the regulatory agency in 2020, the authors noted 
that more than half of the drugs were “supported by a single 
pivotal trial,” and that compared with nononcology approv-
als, oncology approvals were more likely “to use at least 1 
surrogate measure as a primary end point [94% vs 14%].”2 
Finally, based on their analysis the authors, rather remark-
ably, concluded: “The FDA and consumers may benefit from 
a revised approach that better balances time to market with 

ensuring that approved drugs show evidence of efficacy.”2 
I must note that the authors are discussing drugs used by 
patients with cancer. How much time do these individuals 
have to wait beyond the current assessment of efficacy and 
safety employed by the FDA?

It is perhaps a little disturbing that these (and other) manu-
scripts continue to be published with little or no recognition 
of the strong counterargument: As critically important as the 
length of survival is to patients with cancer and their fami-
lies, the increasing reality of care for advanced malignant 
disease in the United States makes achieving a statistically 
significant improvement in OS in a population of participants 
in a randomized clinical trial extremely difficult if not impos-
sible to achieve.

Why?
The simple answer is the objective evidence that many 

advanced cancers are rapidly becoming serious but more 
chronic disease processes where survival from time of diag-
nosis is commonly measured in years rather than months. The 
reason for this clinically relevant development is the increas-
ing number of new therapeutic options—including molecularly 
targeted drugs, more focused radiation, and innovative surgi-
cal interventions—that may favorably effect outcomes in 
appropriately and carefully selected patients.

Although not written with this intent, a recent article 
discussing new antineoplastic drug approvals from 2016 
to 2021 has highlighted the point made above.3 The manu-
script noted that of the “207 FDA cancer drug approvals in 
oncology and malignant hematology during this time period 
[42% were for] use in the second-[line], third-[line,] or later-
line settings.”3 This emphasizes evidence of both safety and 
efficacy—as determined by the FDA—for multiple lines of 
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treatment in these malignancies. It should be acknowledged that these 
novel regimens are rarely, if ever, delivered with curative intent. They 
do, however, favorably effect clinical outcomes in a proportion of patients 
with cancer in a specific setting to a sufficient degree to achieve regu-
latory approval. 

What does this have to do with the inability of cancer clinical trials to 
demonstrate a statistically significant improvement in OS? One point is that 
other treatments received by patients following completion of trial-based 
therapy may have a potential effect on survival and may influence the 
calculation of an OS end point.

In a landmark paper rarely mentioned by those who deny PFS as an 
essential primary cancer study end point, 2 well recognized cancer biostat-
isticians attempted to model the effect of “cancer as a more chronic disease 
process” on the conduct of randomized clinical trials.4 The question being 
addressed in this exercise was the total number of trial participants 
required to potentially be able to document an improvement in OS assum-
ing one of 2 possible median posttrial survival outcomes. The hypothetical 
trial had 80% power to detect a 3-month statistically significant improve-
ment in median PFS and included a population of 280 patients.4

The first group in this model was projected to experience a 2-month 
median posttrial survival—an outcome that might be expected following 
progression after first-line chemotherapy for highly chemoresistant malig-
nancies. The second group was modeled to experience a median posttrial 
survival of 24 months—an outcome not much different from women with 
disease progression after first-line treatment for advanced ovarian cancer 
who achieved an objective response to platinum-based chemotherapy.

The model revealed that only 350 patients would be required in the 
first setting to detect a 3-month difference with the anticipated short 
survival, because of the objectively limited effect of subsequent treatment 
approaches. Conversely, the model suggested 2400 individuals would be 
necessary to attempt to find an effect on OS in the setting of the extended 
24-month median posttrial survival. Recognizing that all such hypothetical 
models can be criticized for assumptions required to develop and conduct 
the exercise, the results speak for themselves regarding the point being 
made in this commentary.

Do we want to design trials of novel therapeutics that demand this 
number of participants, considering the time, effort, and cost involved, 
as well as the multiple competing studies that may be available?  Finally, 
even with this large number of patients, there is no guarantee that multi-
ple possible and uncontrolled treatment strategies used after individuals 
leave the trial with varying outcomes (ie, length of use, efficacy, toxicity) 
will permit a legitimate examination of the effect on the ultimate OS of the 
trial-based therapy.

It is appropriate to conclude there is nothing in the preceding discussion 
that declares a novel cancer therapeutic cannot be shown to effect OS in a 
randomized trial. Rather, the sole point being made is that the failure of an 
investigative program to successfully achieve this end point does not indi-
cate the absence of a favorable effect on survival, but only the inability to 
demonstrate this result. ■
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INDICATION
BESREMi is indicated for the treatment of adults with 
polycythemia vera 

IMPORTANT SAFETY INFORMATION

WARNING: RISK OF SERIOUS DISORDERS 
Interferon alfa products may cause or aggravate fatal or 
life-threatening neuropsychiatric, autoimmune, ischemic, 
and infectious disorders. Patients should be monitored 
closely with periodic clinical and laboratory evaluations. 
Therapy should be withdrawn in patients with persistently 
severe or worsening signs or symptoms of these 
conditions. In many, but not all cases, these disorders 
resolve after stopping therapy.

CONTRAINDICATIONS
 Existence of, or history of severe psychiatric disorders, particularly 
severe depression, suicidal ideation, or suicide attempt

 Hypersensitivity to interferons including interferon alfa-2b 
or any of the inactive ingredients of BESREMi.

 Moderate (Child-Pugh B) or severe (Child-Pugh C) 
hepatic impairment

 History or presence of active serious or untreated 
autoimmune disease

 Immunosuppressed transplant recipients

WARNINGS AND PRECAUTIONS 
Patients exhibiting the following events should be closely monitored 
and may require dose reduction or discontinuation of therapy: 
 Depression and Suicide: Monitor closely for symptoms and need 
for treatment.

 Endocrine Toxicity: Discontinue if endocrine disorders occur that 
cannot be medically managed. 

 Cardiovascular Toxicity: Avoid use in patients with severe, acute or 
unstable cardiovascular disease. Monitor patients with history of 
cardiovascular disorders more frequently.

 Decreased Peripheral Blood Counts: Perform blood counts at 
baseline, every 2 weeks during titration, and at least every 3-6 
months during maintenance treatment.

 Hypersensitivity Reactions: Stop treatment and immediately 
manage reaction. 

 Pancreatitis: Consider discontinuation if confi rmed pancreatitis.
 Colitis: Discontinue if signs or symptoms of colitis.
 Pulmonary Toxicity: Discontinue if pulmonary infi ltrates or 
pulmonary function impairment.

 Ophthalmologic Toxicity: Advise patients to have eye examinations 
before and during treatment. Evaluate eye symptoms promptly 
and discontinue if new or worsening eye disorders.

 Hyperlipidemia: Monitor serum triglycerides before BESREMi 
treatment and intermittently during therapy and manage 
when elevated.

Hepatotoxicity: Monitor liver enzymes and hepatic function at 
baseline and during treatment. Reduce dose or discontinue 
depending on severity. 
Renal Toxicity: Monitor serum creatinine at baseline and during 
therapy. Discontinue if severe renal impairment develops.
Dental and Periodontal Toxicity: Advise patients on good oral 
hygiene and to have regular dental examinations.
Dermatologic Toxicity: Consider discontinuing if clinically 
signifi cant dermatologic toxicity.
Driving and Operating Machinery: Advise patients to avoid driving 
or using machinery if they experience dizziness, somnolence, 
or hallucination.

ADVERSE REACTIONS
The most common adverse reactions reported in > 40% of 
patients in the PEGINVERA study (n=51) were infl uenza-like illness, 
arthralgia, fatigue, pruritis, nasopharyngitis, and musculoskeletal 
pain. In the pooled safety population (n=178), the most common 
adverse reactions greater than 10%, were liver enzyme elevations 
(20%), leukopenia (20%), thrombocytopenia (19%), arthralgia (13%), 
fatigue (12%), myalgia (11%), and infl uenza-like illness (11%).

DRUG INTERACTIONS
Patients on BESREMi who are receiving concomitant drugs which 
are CYP450 substrates with a narrow therapeutic index should be 
monitored to inform the need for dosage modifi cation for these 
concomitant drugs. Avoid use with myelosuppressive agents and 
monitor patients receiving the combination for e� ects of excessive 
myelosuppression. Avoid use with narcotics, hypnotics or sedatives 
and monitor patients receiving the combination for e� ects of 
excessive CNS toxicity.

USE IN SPECIFIC POPULATIONS
Pregnancy: Can cause fetal harm. Advise females of reproductive 
potential of the potential risk to a fetus and to use 
e� ective contraception.
Lactation: Advise women not to breastfeed during treatment and 
for 8 weeks after the fi nal dose. 
Avoid use in patients with eGFR <30 mL/min.

Please see Brief Summary of full Prescribing Information, 
including Boxed Warning, on adjacent pages.
Reference: 1. Referenced with permission from the NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) for Myeloproliferative Neoplasms 
V.2.2022. © National Comprehensive Cancer Network, Inc. 2022. All rights 
reserved. Accessed May 18, 2022. To view the most recent and complete 
version of the guideline, go online to NCCN.org. NCCN makes no warranties of 
any kind whatsoever regarding their content, use or application and disclaims 
any responsibility for their application or use in any way. 
© 2022 PharmaEssentia Corporation. All rights reserved.
BESREMi, the BESREMi logo, and PharmaEssentia are registered trademarks 
of PharmaEssentia Corporation, and the PharmaEssentia logo is a trademark 
of PharmaEssentia Corporation. 
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NCCN, National Comprehensive Cancer Network; PV, polycythemia vera.

Ropeginterferon alfa-2b-njft (BESREMi) 
is a recommended option by the 
NCCN Clinical Practice Guidelines in 
Oncology (NCCN Guidelines®) for both
low- and high-risk PV in multiple 
treatment settings1
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1   INDICATIONS AND USAGE 
BESREMi is indicated for the treatment of adults with polycythemia vera. 
4   CONTRAINDICATIONS 
BESREMi is contraindicated in patients with: 
      •   Existence of, or history of severe psychiatric disorders, particularly severe depression, suicidal 

ideation, or suicide attempt 
      •   Hypersensitivity to interferons including interferon alfa-2b or any of the inactive ingredients of 

BESREMi 
      •   Moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic impairment 
      •   History or presence of active serious or untreated autoimmune disease 
      •   Immunosuppressed transplant recipients 
5    WARNINGS AND PRECAUTIONS 

5.1 Depression and Suicide 
Life-threatening or fatal neuropsychiatric reactions have occurred in patients receiving interferon alfa 
products, including BESREMi. These reactions may occur in patients with and without previous psychiatric 
illness. Serious neuropsychiatric reactions have been observed in 3% of patients treated with BESREMi 
during the clinical development program. Among the 178 patients in the clinical development program of 
BESREMi, 17 cases of depression, depressive symptoms, depressed mood, and listlessness occurred. Of 
these seventeen cases, 3.4% of the patients recovered with temporary drug interruption and 2.8% stopped 
BESREMi treatment. 
Other central nervous system effects, including suicidal ideation, attempted suicide, aggression, bipolar 
disorder, mania and confusion have been observed with other interferon alfa products. BESREMi is 
contraindicated in patients with a history of severe psychiatric disorders, particularly severe depression, 
suicidal ideation, or suicide attempt [see Contraindications (4)]. 
Closely monitor patients for any symptoms of psychiatric disorders and consider psychiatric consultation 
and treatment if such symptoms emerge. If psychiatric symptoms worsen, it is recommended to discontinue 
BESREMi therapy. 

5.2 Endocrine Toxicity 
Endocrine toxicity has occurred in patients receiving interferon alfa products, including BESREMi. These 
toxicities may include worsening hypothyroidism and hyperthyroidism. Autoimmune thyroiditis and 
hyperglycemia, including new onset type 1 diabetes, have been reported in patients receiving interferon  
alfa-2b products. Eight cases of hyperthyroidism (4.5%), seven cases of hypothyroidism (3.9%) and  
five cases (2.8%) of autoimmune thyroiditis/thyroiditis occurred in the development program of BESREMi. 
Do not use BESREMi in patients with active serious or untreated endocrine disorders associated with 
autoimmune disease [Contraindications (4)]. Evaluate thyroid function in patients who develop symptoms 
suggestive of thyroid disease during BESREMi therapy. Discontinue BESREMi in patients who develop 
endocrine disorders that cannot be adequately managed during treatment with BESREMi. 

5.3 Cardiovascular Toxicity 
Cardiovascular toxicity has occurred in patients receiving interferon alfa products, including BESREMi.  
Toxicities may include cardiomyopathy, myocardial infarction, atrial fibrillation and coronary artery 
ischemia [see Adverse Reactions (6.1)]. Patients with a history of cardiovascular disorders should be 
closely monitored for cardiovascular toxicity during BESREMi therapy. Avoid use of BESREMi in patients 
with severe or unstable cardiovascular disease, (e.g., uncontrolled hypertension, congestive heart failure 
(≥ NYHA class 2), serious cardiac arrhythmia, significant coronary artery stenosis, unstable angina) or 
recent stroke or myocardial infarction. 

5.4 Decreased Peripheral Blood Counts 
Decreased peripheral blood counts have occurred in patients receiving interferon alfa products, including 
BESREMi. These toxicities may include thrombocytopenia (increasing the risk of bleeding), anemia, and 
leukopenia (increasing the risk of infection). Thrombocytopenia of grade 3 (platelet counts <50,000 – 
25,000/mm3) or greater occurred in 2% of BESREMi-treated patients. Anemia of grade 3 (Hgb < 8 g/dL) 
or greater occurred in 1% of BESREMi-treated patients. Leukopenia of grade 3 (WBC counts <2,000 – 
1,000/mm3) or greater occurred in 2% of BESREMi-treated patients. Infection occurred in 48% of BESREMi-
treated patients, while serious infections occurred in 8% of BESREMi-treated patients. Monitor complete 
blood counts at baseline, during titration and every 3-6 months during the maintenance phase. Monitor 
patients for signs and symptoms of infection or bleeding. 

5.5 Hypersensitivity Reactions 
Hypersensitivity reactions have occurred in patients receiving interferon alfa products, including BESREMi. 
BESREMi is contraindicated in patients with hypersensitivity reactions to interferon products or any of  
the inactive ingredients in BESREMi [see Contraindications (4)]. Toxicities may include serious, acute 
hypersensitivity reactions (e.g., urticaria, angioedema, bronchoconstriction, anaphylaxis). If such reactions 
occur, discontinue BESREMi and institute appropriate medical therapy immediately. Transient rashes may 
not necessitate interruption of treatment. 

5.6 Pancreatitis 
Pancreatitis has occurred in patients receiving interferon alfa products, including BESREMi. Pancreatitis 
was reported in 2.2% of patients receiving BESREMi. Symptoms may include nausea, vomiting, upper 
abdominal pain, bloating, and fever. Patients may experience elevated lipase, amylase, white blood cell 
count, or altered renal/hepatic function. Interrupt BESREMi treatment in patients with possible pancreatitis 
and evaluate promptly. Consider discontinuation of BESREMi in patients with confirmed pancreatitis. 

5.7 Colitis 
Fatal and serious ulcerative or hemorrhagic/ischemic colitis have occurred in patients receiving interferon 
alfa products, some cases occurring as early as 12 weeks after start of treatment. Symptoms may include 
abdominal pain, bloody diarrhea, and fever. Discontinue BESREMi in patients who develop these signs or 
symptoms. Colitis may resolve within 1 to 3 weeks of stopping treatment. 

5.8 Pulmonary Toxicity 
Pulmonary toxicity has occurred in patients receiving interferon alfa products, including BESREMi. Pulmonary 
toxicity may manifest as dyspnea, pulmonary infiltrates, pneumonia, bronchiolitis obliterans, interstitial 
pneumonitis, pulmonary hypertension, and sarcoidosis. Some events have resulted in respiratory failure 
or death. Discontinue BESREMi in patients who develop pulmonary infiltrates or pulmonary function 
impairment. 

5.9 Ophthalmologic Toxicity 
Ophthalmologic toxicity has occurred in patients receiving interferon alfa products, including BESREMi. 
These toxicities may include severe eye disorders such as retinopathy, retinal hemorrhage, retinal 
exudates, retinal detachment and retinal artery or vein occlusion which may result in blindness. During 

BESREMi therapy, 23% of patients were identified with an eye disorder. Eyes disorders ≥5% included 
cataract (6%) and dry eye (5%). Advise patients to have eye examinations before and during BESREMi 
therapy, specifically in those patients with a retinopathy-associated disease such as diabetes mellitus or 
hypertension. Evaluate eye symptoms promptly. Discontinue BESREMi in patients who develop new or 
worsening eye disorders. 

5.10 Hyperlipidemia 
Hyperlipidemia has occurred in patients treated with interferon alfa products, including BESREMi. 
Hyperlipidemia, hypertriglyceridemia, or dyslipidemia occurred in 3% of patients receiving BESREMi. 
Elevated triglycerides may result in pancreatitis [see Warnings and Precautions (5.6)]. Monitor serum 
triglycerides before BESREMi treatment and intermittently during therapy and manage when elevated. 
Consider discontinuation of BESREMi in patients with persistently, markedly elevated triglycerides. 

5.11 Hepatotoxicity 
Hepatotoxicity has occurred in patients receiving interferon alfa products, including BESREMi. These toxicities 
may include increases in serum ALT, AST, GGT and bilirubin. BESREMi is contraindicated in patients with 
moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic impairment [see Contraindications (4)]. 
Increases in serum ALT ≥3 times the upper limit of normal (ULN), AST ≥3 times the ULN, GGT ≥3 times 
the ULN, and bilirubin >2 times the ULN have been observed in patients treated with BESREMi. 
In the clinical development program of BESREMi, 36 patients (20%) experienced liver enzyme elevations, 
33 of whom had elevations of 1.25-5x ULN. Patients were able to resume BESREMi upon resolution of 
liver enzyme elevations. Liver enzyme elevations have also been reported in patients after long-term 
BESREMi therapy. 
Monitor liver enzymes and hepatic function at baseline and during BESREMi treatment. Reduce BESREMi 
dosage by 50 mcg for increased AST/ALT/GGT then monitor AST/ALT/GGT weekly until the values return  
to baseline or grade 1 (ALT and AST < 3 x ULN if baseline was normal; 1.5 - 3 x baseline if baseline was 
abnormal, and GGT < 2.5 x ULN if baseline was normal; 2 - 2.5 x baseline if baseline was abnormal) [see 
Dosage and Administration (2.3) in the full prescribing information]. If toxicity does not improve, continue 
decreasing the BESREMi dose at biweekly intervals until recovery to grade 1. Hold if AST/ALT/GGT  
> 20 x ULN and consider permanent discontinuation if increased liver enzyme levels persist after four dose-
reductions. Discontinue BESREMi in patients who develop evidence of hepatic decompensation (characterized 
by jaundice, ascites, hepatic encephalopathy, hepatorenal syndrome or variceal hemorrhage) during 
treatment [see Use in Specific Populations (8.7)]. 

5.12 Renal Toxicity 
Renal toxicity has occurred in patients receiving interferon alfa products, including BESREMi. During 
BESREMi therapy, <1% of patients were reported to develop renal impairment and <1% of patients were 
reported to have toxic nephropathy. Monitor serum creatinine at baseline and during therapy. Avoid use of 
BESREMi in patients with eGFR <30 mL/min. Discontinue BESREMi if severe renal impairment develops 
during treatment [see Use in Specific Populations (8.6)]. 

5.13 Dental and Periodontal Toxicity 
Dental and periodontal toxicities may occur in patients receiving interferon alfa products, including BESREMi. 
These toxicities may include dental and periodontal disorders, which may lead to loss of teeth. In addition, 
dry mouth could have a damaging effect on teeth and oral mucous membranes during long-term treatment 
with BESREMi. Patients should have good oral hygiene and regular dental examinations. 

5.14 Dermatologic Toxicity 
Dermatologic toxicity has occurred in patients receiving interferon alfa products, including BESREMi. These 
toxicities have included skin rash, pruritus, alopecia, erythema, psoriasis, xeroderma, dermatitis acneiform, 
hyperkeratosis, and hyperhidrosis. Consider discontinuation of BESREMi if clinically significant dermatologic 
toxicity occurs. 

5.15 Driving and Operating Machinery 
BESREMi may impact the ability to drive and use machinery. Patients should not drive or use heavy machinery 
until they know how BESREMi affects their abilities. Patients who experience dizziness, somnolence or 
hallucination during BESREMi therapy should avoid driving or using machinery. 

5.16 Embryo-Fetal Toxicity 
Based on the mechanism of action, BESREMi can cause fetal harm when administered to a pregnant woman 
[see Clinical Pharmacology (12.1) in the full prescribing information and Use in Specific Populations (8.1)]. 
Pregnancy testing is recommended in females of reproductive potential prior to treatment with BESREMi. 
Advise females of reproductive potential to use an effective method of contraception during treatment with 
BESREMi and for at least 8 weeks after the final dose [see Dosage and Administration (2.1) in the full 
prescribing information and Use in Specific Populations (8.1, 8.3)]. 
6   ADVERSE REACTIONS 

6.1 Clinical Trials Experience 
The following clinically significant adverse reactions are described elsewhere in the labeling. 
      •  Depression and Suicide [see Warnings and Precautions (5.1)] 
      •  Endocrine Toxicity [see Warnings and Precautions (5.2)] 
      •  Cardiovascular Toxicity [see Warnings and Precautions (5.3)] 
      •  Decreased Peripheral Blood Counts [see Warnings and Precautions (5.4)] 
      •  Hypersensitivity Reactions [see Warnings and Precautions (5.5)] 
      •  Pancreatitis [see Warnings and Precautions (5.6)] 
      •  Colitis [see Warnings and Precautions (5.7)] 
      •  Pulmonary Toxicity [see Warnings and Precautions (5.8)] 
      •  Ophthalmologic Toxicity [see Warnings and Precautions (5.9)] 
      •  Hyperlipidemia [see Warnings and Precautions (5.10)] 
      •  Hepatotoxicity [see Warnings and Precautions (5.11)] 
      •  Renal Toxicity [see Warnings and Precautions (5.12)] 
      •  Dental and Periodontal Toxicity [see Warnings and Precautions (5.13)] 
      •  Dermatologic Toxicity [see Warnings and Precautions (5.14)] 
      •  Driving and Operating Machinery [see Warnings and Precautions (5.15)] 
      •  Embryo-Fetal Toxicity [see Warnings and Precautions (5.16)] 
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 pooled safety population described in the Warnings and Precautions section reflects exposure to BESREMi 
as monotherapy for the treatment of polycythemia vera dosed every two to four weeks in 178 patients in 
two open-label trials [PEGINVERA, PROUD/CONTINUATION PV]. The mean age at baseline was 58.6 years 
(range 30-85 years), 88 (49.4%) women, 90 (50.6%) men, 177 (99%) Caucasian and 1 (1%) Asian. Among 
178 patients who received BESREMi, 80% were exposed for 12 months or longer. The mean dose of 
BESREMi was 334 mcg SD ± 121 during the treatment period. In this pooled safety population, the most 
common adverse reactions greater than 10%, were liver enzyme elevations (20%), leukopenia (20%), 
thrombocytopenia (19%), arthralgia (13%), fatigue (12%), myalgia (11%), and influenza-like illness (11%). 
The safety findings described below reflect exposure to BESREMi as monotherapy for the treatment of 
polycythemia vera in 51 patients in the PEGINVERA study [see Clinical Studies (14) in the full prescribing 
information]. Among the 51 patients receiving BESREMi, 71% were exposed for 12 months or longer, 63% 
were exposed for three years or longer, and 53% were exposed for greater than five years. 
Serious adverse reactions were reported in 16% of patients in the PEGINVERA study. The most common 
serious adverse reactions observed during the study (≥ 4%) included urinary tract infection (8%), transient 
ischemic attack (6%) and depression (4%). 

WARNING: RISK OF SERIOUS DISORDERS 
Risk of Serious Disorders: Interferon alfa products may cause or aggravate fatal or life-threatening 
neuropsychiatric, autoimmune, ischemic, and infectious disorders. Patients should be monitored 
closely with periodic clinical and laboratory evaluations. Therapy should be withdrawn in patients 
with persistently severe or worsening signs or symptoms of these conditions. In many, but not all 
cases, these disorders resolve after stopping therapy [see Warnings and Precautions (5.1, 5,2, 5.3, 
5.4) and Adverse Reactions (6.1)].



Adverse reactions requiring permanent discontinuation in >2% of patients who received BESREMi included 
depression (8%) arthralgia (4%), fatigue (4%), and general physical health deterioration (4%) In the 
PEGINVERA study, patients were not pre-screened for depression or anxiety disorders. 
The most common adverse reactions reported in ≥10% of patients in the PEGINVERA study are listed in 
Table 2. 

 

*Adverse Reactions defined as all treatment emergent adverse events 
Grouped Term Definitions 
a Includes pyrexia, chills, and influenza-like illness. 
b Includes asthenia, malaise, and fatigue. 
c Includes pharyngitis and nasopharyngitis. 
d Includes musculoskeletal pain, back pain, pain in extremity, bone pain, flank pain, and spinal pain. 
e Includes headache, migraine, and head pain. 
f Includes night sweats and hyperhidrosis. 
g Includes upper respiratory tract infection, rhinitis, bronchitis, and respiratory tract infection. 
h Includes abdominal pain upper, abdominal pain lower, and abdominal pain. 
i Includes insomnia, sleep disorder, and abnormal dreams. 
j Includes peripheral edema and generalized edema. 
k Includes hypertension and hypertensive crisis. 
l Includes rash, maculopapular rash, and pruritic rash. 
m Includes transaminase increase, hepatic enzyme increase, GGT increase, AST increase, and ALT 

increase. 
Clinically relevant adverse reactions in < 10% of patients include: 
Cardiovascular System: Atrial fibrillation 

6.2 Immunogenicity 
As with all therapeutic proteins, there is potential for immunogenicity. The detection of antibody formation 
is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed incidence of 
antibody (including neutralizing antibody) positivity in an assay may be influenced by several factors, including 
assay methodology, sample handling, timing of sample collection, concomitant medications, and underlying 
disease. For these reasons, comparison of the incidence of antibodies in the studies described below with 
the incidence of antibodies in other studies or to other interferon alfa-2b products may be misleading. 
The incidence of binding antibodies to ropeginterferon alfa-2b-njft was 1.4% (2/146) and they were 
observed as early as 8 weeks post-dosing. Among the patients who tested positive for binding antibodies, 
none developed neutralizing antibodies. 
7   DRUG INTERACTIONS 

7.1 Drugs Metabolized by Cytochrome P450 
Certain proinflammatory cytokines, including interferons, can suppress CYP450 enzymes resulting in 
increased exposures of some CYP substrates [see Clinical Pharmacology (12.3) in the full prescribing 
information]. Therefore, patients on BESREMi who are receiving concomitant drugs that are CYP450 
substrates with a narrow therapeutic index should be monitored to inform the need for dosage 
modification for these concomitant drugs. 

7.2 Myelosuppressive Agents 
Concomitant use of BESREMi and myelosuppressive agents can produce additive myelosuppression. 
Avoid use and monitor patients receiving the combination for effects of excessive myelosuppression [see 
Warnings and Precautions (5.4)]. 

7.3 Narcotics, Hypnotics or Sedatives 
Concomitant use of BESREMi and narcotics, hypnotics or sedatives can produce additive neuropsychiatric 
side effects. Avoid use and monitor patients receiving the combination for effects of excessive CNS toxicity 
[see Warnings and Precautions (5.1)]. 
8   USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 
Risk Summary 
Available human data with BESREMi use in pregnant women are insufficient to identify a drug-associated 
risk of major birth defects, miscarriage or adverse maternal or fetal outcomes. Animal studies assessing 
reproductive toxicity of BESREMi have not been conducted. Based on mechanism of action and the role of 
interferon alfa in pregnancy and fetal development, BESREMi may cause fetal harm and should be assumed 
to have abortifacient potential when administered to a pregnant woman. There are adverse effects on 
maternal and fetal outcomes associated with polycythemia vera in pregnancy (see Clinical Considerations). 
Advise pregnant women of the potential risk to a fetus. 
The estimated background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the 
U.S. general population, the estimated background risk of major birth defects and miscarriage is 2-4%  
and 15-20%, respectively. 
Clinical Considerations 
Disease-Associated Maternal and/or Embryo-Fetal Risk 
Untreated polycythemia vera during pregnancy is associated with adverse maternal outcomes such as 
thrombosis and hemorrhage. Adverse pregnancy outcomes associated with polycythemia vera include 
increased risk for miscarriage. 

8.2 Lactation 
There are no data on the presence of BESREMi in human or animal milk, the effects on the breastfed child, 
or the effects on milk production. Because of the potential for serious adverse reactions in breastfed children 
from BESREMi, advise women not to breastfeed during treatment and for 8 weeks after the final dose. 

8.3 Females and Males of Reproductive Potential 
BESREMi may cause embryo-fetal harm when administered to a pregnant woman [see Use in Specific 
Populations (8.1)]. 
Pregnancy Testing 
Pregnancy testing prior to BESREMi treatment is recommended for females of reproductive potential. 
Contraception 
Females 
Advise female patients of reproductive potential to use effective contraception during treatment with BESREMi 
and for at least 8 weeks after the final dose. 
Infertility 
Females 
Based on its mechanism of action, BESREMi can cause disruption of the menstrual cycle [see Clinical 
Pharmacology (12.1) in the full prescribing information]. No animal fertility studies have been conducted 
with BESREMi. 

8.4 Pediatric Use 
Safety and effectiveness in pediatric patients have not been established. 

8.5 Geriatric Use 
Clinical studies of BESREMi did not include sufficient numbers of subjects aged 65 years and over to 
determine whether they respond differently from younger subjects. Other reported clinical experience has 
not identified differences in responses between the elderly and younger patients. In general, dose selection 
for an elderly patient should be cautious, usually starting at the low end of the dosing range, reflecting the 
greater frequency of decreased hepatic, renal, or cardiac function and of concomitant disease or other therapy. 

8.6 Renal Impairment 
No dose adjustment is necessary in patients with estimated glomerular filtration rate (eGFR) ≥30 mL/min 
[see Clinical Pharmacology (12.3) in the full prescribing information]. Avoid use of BESREMi in patients 
with eGFR <30 mL/min [see Warnings and Precautions (5.12)]. 

8.7 Hepatic Impairment 
BESREMi is contraindicated in patients with hepatic impairment (Child-Pugh B or C) [see Contraindications (4)]. 
Increased liver enzyme levels have been observed in patients treated with BESREMi. When the increase  
in liver enzyme levels is progressive and persistent, reduce the dose of BESREMi. If the increase in liver 
enzymes is progressive and clinically significant despite dose-reduction, or if there is evidence of hepatic 
impairment (Child-Pugh B or C), discontinue BESREMi [see Dosage and Administration (2.2) in the full 
prescribing information and Warnings and Precautions (5.11)]. 
10 OVERDOSAGE 
Overdosage of BESREMi may result in influenza-like symptoms or other adverse reactions. There is no 
antidote to BESREMi overdosage. In case of an overdose, frequently monitor signs and symptoms for 
adverse reactions. 
 
Manufactured by: 
PharmaEssentia Corporation 
2F-5 No. 3 YuanQu Street 
Nangang Dist. Taipei, Taiwan 
U.S. License number 2155 

Distributed by: 
PharmaEssentia USA Corporation 
35 Corporate Dr, Suite 325, Burlington, MA 01803, USA 
© PharmaEssentia USA Corporation, 2021 
US-BSRM-2200063

Table 2 Adverse Reactions in > 10% of Subjects with Polycythemia Vera in the PEGINVERA Study  
Over 7.5 Years.

Adverse Reactions* BESREMi 
N=51 

%

Influenza-like illness a 59

Arthralgia 47

Fatigue b 47

Pruritus 45

Nasopharyngitis c 43

Musculoskeletal pain d 41

Headache e 39

Diarrhea 33

Hyperhidrosis f 29

Nausea 28

Upper respiratory tract infection g 27

Local administration site reactions 26

Dizziness 22

Abdominal pain h 20

Depression 20

Sleep disorder i 20

Leukopenia 18

Decreased appetite 18

Alopecia 16

Edema j 16

Hypertension k 16

Muscle spasms 16

Neutropenia 16

Rash l 16

Transaminase elevations m 16

Urinary tract infection 16

Thrombocytopenia 12

Vertigo 12
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UP NEXT

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.

WELLBEING CHECKUP™
Finding the Right Mindset for Navigating the Oncology Field 
as a Minority
Elesyia Outlaw-Evans, MD, chief of radiation oncology at the Cancer Treatment Centers 
of America, discusses the challenges of being a member of a minority group in the on-
cology field. She talks about the importance of leaning on colleagues for guidance and 
of finding the right professional setting in terms of personal comfort. Outlaw-Evans also 
speaks on the significance of finding external supportive resources and knowing when 
to move on from a professional situation.

 TO WATCH,  VISIT   bit. ly/3QyhuBY.

BEHIND THE SCIENCE™
Education Is Key to Improving Diversity in Clinical Trials 
Richard Silvera, MD, MPH, of Mount Sinai; Sonia Morales, MD, a pediatric oncologist 
at Children’s Health of Orange County; and Analiz Rodriguez, MD, PhD, of University of 
Arkansas for Medical Sciences, discuss strategies to bolster diversity in clinical trials. 
The conversation traverses topics such as introducing clinical research earlier in  
public education, diversifying the clinicians conducting the trials, increasing community 
engagement, and building increased trust in the health care system among  
minority communities.

 TO WATCH,  VISIT   bit. ly/3OoOlYf.

SECOND OPINION™ 
Duke University Clinicians Review Confounding  
Prostate Cancer Case
Judd W. Moul, MD, of Duke Cancer Institute, is joined by a medical student Kostantinos 
E. Morris, BS, to discuss a case involving a patient with elevated prostate-specific anti-
gen (PSA) levels who has had multiple prior prostate biopsies and MRIs, all of which did 
not determine the cause of his rising PSA levels. The pair talk through the importance 
of secondary testing techniques and MRI quality, as a subsequent MRI discovered a 
large anterior prostate tumor.

 TO WATCH,  VISIT   bit. ly/39DCs1L.
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FDA Digest

Liso-cel Gets Green Light in Second-line Relapsed/Refractory LBCL

The FDA has approved lisocabtagene maraleucel (liso-cel; Breyanzi) as second-
line therapy for adult patients with large B-cell lymphoma (LBCL), including 
diffuse large B-cell lymphoma not otherwise specified, high-grade B-cell 
lymphoma, primary mediastinal LBCL, and follicular lymphoma grade 3B.

The approval of the chimeric antigen receptor T-cell therapy is supported 
by findings from the phase 3 TRANSFORM trial (NCT03575351) and 
the phase 2 TRANSCEND-PILOT-017006 study (NCT03483103).

In the TRANSFORM trial, adult patients with aggressive non-Hodgkin 
lymphoma were randomly assigned 1:1 to receive either liso-cel (n = 92) 
or standard-of-care chemoimmunotherapy (n = 92). At a median follow-up 

of 6.2 months in both treatment arms, the median event-free survival 
was 10.1 months (95% CI, 6.1-not reached [NR]) vs 2.3 months (95% CI, 
2.2-4.3), respectively (HR, 0.349; 95% CI, 0.229-0.530; P < .0001).

In the single-arm PILOT trial, patients with relapsed/refractory LBCL, 
including those with comorbidities and older patients who were treated with 
liso-cel (n = 61) achieved an objective response rate of 80% (95% CI, 68.2%-
89.4%). Additionally, at a median follow-up of 12.3 months (range, 1.2-26.5), 
the median duration of response was 21.7 months (95% CI, 12.1-NR).

 TO READ MORE,  V ISIT   bit. ly/3bvZ8l5.

FoundationOne CDx Is Accepted as Companion Diagnostic for Entrectinib in ROS1+ and NTRK+ Cancers

The FDA has approved the comprehensive genomic profiling 
pan-tumor tissue biopsy test FoundationOne CDx to identify patients 
with ROS1 fusion–positive non–small cell lung cancer (NSCLC) 
or NTRK fusion–positive cancers who might be candidates for entrec-
tinib (Rozlytrek).

The decision was based on results from the phase 1 ALKA-372-001 
(EudraCT 2012-000148-88), phase 1 STARTRK-1 (NCT02097810), and 
phase 2 STARKTRK-2 (NCT02568267) trials. In a pooled analysis of 
patients with NTRK1/2/3 fusion–positive solid tumors from the 3 trials (n 
= 74), the overall response rate was 63.5% (95% CI, 51.5%-74.4%), including 
5 complete responses. Additionally, the median duration of response was 

12.9 months (95% CI, 9.3-not evaluable [NE]), the median progression-free 
survival was 11.2 months (95% CI, 8.0-15.7), and he median overall 
survival was 23.9 months (95% CI, 16.0-NE).

The approval is contingent on findings from another trial that is eval-
uating the FoundationOne CDx. In the study, Foundation Medicine, Inc, 
the manufacturer of FoundationOne CDx, will use the Flatiron Health-
Foundation Medicine’s Clinico-Genomic Database to further prove the 
test’s ability to identify patients with ROS1 fusion–mutated NSCLC who 
could be eligible for entrectinib treatment.

 TO READ MORE,  V ISIT   bit. ly/3a8BISs.

Dabrafenib/Trametinib Combination Moves Ahead in BRAF V600E–Mutated Unresectable/Metastatic Solid Tumors

The FDA has granted an accelerated approval to dabrafenib (Tafinlar) 
plus trametinib (Mekinist) for the treatment of adult and pediatric 
patients aged 6 years and older with unresectable or metastatic solid 
tumors harboring a BRAF V600E mutation and have progressed following 
previous treatment and for those who have no satisfactory alternative 
treatment options.

The approval was based on data from 3 clinical trials: the phase 2 ROAR 
basket study (NCT02034110), the NCI-MATCH study (NCT02465060), and 
the phase 1/2 X2101 study (NCT02124772).

In pooled data from ROAR and arm H of NCI-MATCH, adult patients with 

solid tumors harboring a BRAF V600E mutation who received the combi-
nation (n = 131) achieved overall response rates (ORRs) of up to 80%. 
Specifically, patients with biliary tract cancer (n = 48) experienced an ORR 
of 46% (95% CI, 31%-61%) and those with high-grade glioma (n = 48) had 
an ORR of 33% (95% CI, 20%-48%). The median duration of response was 
9.8 months (95% CI, 5.3-20.4) and 13.6 months (95% CI, 5.5-26.7), respec-
tively. Among 48 pediatric patients in the X2101 study, the combination 
elicited an ORR of 25% (95% CI, 12%-42%). 

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

Manufacturers of Elacestrant Submit New Drug Application in ER+/HER2- Breast Cancer

A new drug application has been submitted to the FDA seeking approval 
of the oral selective estrogen receptor (ER) degrader elacestrant in the 
treatment of patients with ER–positive, HER2-negative advanced or meta-
static breast cancer.

Data from the phase 3 EMERALD trial (NCT03778931) supports the 
application. Among 239 patients with ER-positive, HER2-negative advanced 
breast cancer, treatment with elacestrant reduced the risk of disease 
progression by 30% compared with the standard of care (n = 238; HR, 0.70; 
95% CI, 0.55-0.88; P = .0018). Moreover, the median progression-free 

survival (PFS) was 2.8 months compared with 1.9 months in the elaces-
trant and standard-of-care arms, respectively.

A landmark analysis found that the 6-month PFS for patients who 
received elacestrant was 34.3% (95% CI, 27.2%-41.5%) vs 20.4% (95% CI, 
14.1%-26.7%) for those treated with the standard of care. The 12-month 
rates were 22.3% (95% CI, 15.2%-29.4%) and 9.4% (95% CI, 4.0%-
14.8%), respectively.

 TO READ MORE,  V ISIT   bit. ly/3QZOyTM.
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treatment options for women with mBC across the spectrum of HER2 expression

When standard treatment options for HER2-negative mBC are exhausted, additional therapies for varying 
levels of HER2 expression are needed to reshape how the story unfolds
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LISOCABTAGENE MARALEUCEL  (BREYANZI )

Liso-cel Approval Provides Earlier, Expanded Access  
to CAR T-Cell Therapy in Second-line LBCL

by ASHLING WAHNER

SECOND-LINE LISOCABTAGENE MARALEUCEL (liso-cel; Breyanzi) 
provides an earlier chimeric antigen receptor (CAR) T-cell treatment option for 
patients with relapsed/refractory large B-cell lymphoma (LBCL), including those 
who are older and have comorbidities, according to Nilanjan Ghosh, MD, PhD.

On June 24, 2022, the FDA approved liso-cel in the second line for patients with 
relapsed/refractory LBCL, including diffuse large B-cell lymphoma (DLBCL) not 
otherwise specified, primary mediastinal LBCL, follicular lymphoma grade 3B, and 
high-grade B-cell lymphoma. This approval was supported by data from the phase 
3 TRANSFORM trial (NCT03575351) and the phase 2 TRANSCEND-PILOT-017006 
study (NCT03483103) which demonstrated improved survival outcomes and a 
manageable safety profile of the therapy.1,2

“This approval is highly significant. [Most] patients with primary 
refractory DLBCL and early relapsed DLBCL do not derive benefit 
from standard-of-care [SOC] salvage chemotherapy followed by ASCT 
[autologous stem cell transplant], [which had been the best option until 
now],” Ghosh said.

In an interview with OncologyLive®, Ghosh, director of the Lymphoma 
Program at the Levine Cancer Institute of Atrium Health in Charlotte, 
North Carolina, discussed the significance of the liso-cel approval in this 
patient population. He also highlighted how liso-cel will influence current 
treatment sequencing, which patients might derive the most benefit from this 
therapy, and the adverse effects (AEs) to be aware of and try to mitigate when 
prescribing liso-cel.

Q How do you see the approval affecting current practice 
patterns for academic centers as well as for  

your community partners?
Most patients with LBCL receive frontline therapy in the community setting. In 
addition to making our community aware of this indication, we need to educate 
community [clinicians] about the time it takes to receive CAR T-cell therapy. The 
process includes many steps, such as gaining financial clearance and setting 

a date for T-cell collection, or leukapheresis. This date must be acceptable to 
both the institution [providing the treatment] and the company manufacturing 
the CAR T cells. [We also need to factor in] the time spent manufacturing the 
CAR T cells, often known as the vein-to-vein time. This entire process can take 
6 weeks or more.

We often focus on just the vein-to-vein time, but there are many other steps 
even before leukapheresis. These patients are also refractory or have early 
relapsed disease that must be controlled while they are waiting to receive CAR 
T-cell therapy. Early referral to a CAR T-cell center is crucial to get the process 
going while discussing with the referring physician ways and means to control 

the disease in the interim. Those might include strategies like bridging 
therapy, which was allowed on the TRANSFORM study.

In some patients, liso-cel may end up being a third-line therapy, 
despite its indication as a second-line therapy, because you may have 
to give [bridging] therapy to control the disease. That discussion would 
best be done with the treating center and the referring physician 
because some treatments can be toxic to lymphocytes. At the same 
time, we must make sure we control the disease so the patients can 
receive the treatment they may benefit from in the future.

Q
Real-world data sets are showing that patients outside the 
strict clinical trial criteria benefit from CAR T-cell therapy. 

What patient factors should clinicians consider when deciding when 
to administer liso-cel? 
Many factors must be considered before giving liso-cel. We look at the ECOG 
performance status as well as cardiac and renal function.

Fortunately, the TRANSCEND-PILOT-017006 trial included patients with 
comorbidities who were not considered good candidates for ASCT. To enroll in 
the study, the investigators needed to verify that the patients were not good 
candidates for transplant. [They also needed to meet at least 1 of the criteria,] 
which included being older than 70 years, having impaired renal function, having 
impaired cardiac function, or having a decrease in [diffusing capacity of the lungs 
for carbon monoxide,] which is reflective of pulmonary function. The investigators 
also looked at hepatic function.

The outcomes of this study were good. The bottom line is that patients who 
are going to receive liso-cel need not only be candidates you would otherwise 
consider for ASCT. The eligibility for liso-cel is much broader than standard trans-
plant eligibility in terms of age, comorbidities, and disease status. That is the 
most important thing. A patient who is older, has some comorbidities, and has 
relapsed or refractory LBCL can still benefit from liso-cel with high efficacy and 
low toxicity, which is what liso-cel offers in this patient population.

Q
What specific data were seen in the TRANSFORM trial 
regarding liso-cel vs high-dose salvage chemotherapy and 

ASCT, and what is the significance of these findings?
TRANSFORM was a randomized study of patients with DLBCL not otherwise 
specified, which includes de novo DLBCL and those who have transformed from 
indolent non-Hodgkin lymphoma; high-grade B cell lymphoma, which includes 
double-hit and triple-hit lymphoma; follicular lymphoma grade 3B; primary 
mediastinal B-cell lymphoma; and T-cell or histiocyte-rich DLBCL. Eligible patients 
needed to have either developed refractory disease from frontline therapy or 
relapsed within 12 months after frontline therapy. The frontline therapy should 

Nilanjan Ghosh, 
MD, PhD
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BASELINE PATIENT CHARACTERISTICS
TRANSCEND TRANSCEND-PILOT-017006

Median age (years, range) Median age (years, range)

59
(20-75)
N = 184

74
(53-84)
N = 61

Diagnosis at baseline Diagnosis at baseline 

0%

10%

20%

30%

40%

50%

60% 55%

23%

10% 8%

0%

10%

20%

30%

40%

50%

60%
51%

33%

15%

n de novo DLBCL NOS n High-grade B-cell lymphoma 
n Primary mediastinal large B-cell lymphoma 
n DLBCL arising from indolent lymphoma

DLBCL, diffuse large B-cell lymphoma; NOS, not otherwise specified.

Liso-cel administration  
(n = 89)

Liso-cel administration
(n = 61)

68%
of patients received 

bridging therapy

79%

Inpatient setting 

Outpatient setting 

21%

67%

Inpatient setting 

Outpatient setting 

33%

53%
of patients received 

bridging therapy

R E F E R E N C E 
Breyanzi. Prescribing information. Bristol Myers Squibb; 2022. Accessed June 27, 2022.  
bit.ly/3xQzsqY

FDA approval—June 24, 2022
FDA grants approval to lisocabtagene maraleucel (liso-cel; Breyanzi) for adult pa-
tients with large B-cell lymphoma (LBCL) who have refractory disease to first-line 
chemoimmunotherapy or relapse within 12 months of first-line chemoimmuno-
therapy; or refractory disease to first-line chemoimmunotherapy or relapse after 
first-line chemoimmunotherapy and are not eligible for hematopoietic stem cell 
transplantation (HSCT) because of comorbidities or age. 

Mechanism of action 
• Liso-cel is a CD19-directed  

genetically modified autologous 
cell immunotherapy administered 
as a defined composition to 
reduce variability in CD8-positive 
and CD4-positive T-cell dose. 
Chimeric antigen receptor (CAR) 
binding to CD19 expressed on the 
cell surface of tumor and normal 
B cells induces activation and 
proliferation of CAR T cells, release 
of pro-inflammatory cytokines, and 
cytotoxic killing of target cells.

How supplied 
• 50 to 110 × 106 CAR-positive 

viable T cells (1:1 CAR-positive 
viable T cells of the CD8 and CD4 
components), with each compo-
nent supplied separately in 1 to 4 
single-dose 5 mL vials

• Each mL contains 1.5 to 70 × 106 
CAR-positive viable T cells. 

Dosing 
• 90 to 110 × 106 CAR-positive T cells 

with a 1:1 ratio of CD4 and  
CD8 components

Company: Bristol Myers Squibb 

PIVOTAL CLINICAL TRIALS
TRANSFORM (NCT03575351) was a randomized, open-label, multicenter trial of adult 
patients with primary refractory LBCL or relapse within 12 months of achieving complete re-
sponse to first-line therapy. Patients were randomly assigned 1:1 to either liso-cel or standard 
therapy of 3 cycles of chemoimmunotherapy followed by high-dose therapy and autologous 
hematopoietic stem cell transplantation (HSCT).

TRANSCEND-PILOT-017006 (NCT03483103) was a single-arm phase 2 study of liso-cel 
in adult patients with aggressive B-cell non-Hodgkin lymphoma who are ineligible for HSCT 
based on age, performance status, and/or comorbidities.

BOX WARNING

• Cytokine release syndrome (CRS): Fatal or life-threatening reactions were reported in 
patients receiving liso-cel. Do not administer liso-cel to patients with active infection or in-
flammatory disorders. Treat severe or life-threatening CRS with tocilizumab (Actemra) with or 
without corticosteroids.

• Neurologic toxicities: including fatal or life-threatening reactions, occurred in patients 
receiving liso-cel, including concurrently with CRS, after CRS resolution, or in the absence 
of CRS. Monitor for neurologic events after treatment with liso-cel. Provide supportive care 
and/or corticosteroids as needed.

EFFICACY RESULTS IN TRANSFORM  
AND TRANSCEND-PILOT-017006
TRANSFORM

Outcome Liso-cel (n = 92)  Standard of care (n = 92)

Median EFS, months (95% CI)
10.1 (6.1-NR) 2.3 (2.2-4.3)

HR, 0.34; 95% CI, 0.22-0.52; P < .0001

Median PFS, months (95% CI)
14.8 (6.6-NR) 5.7 (3.9-9.4)

HR, 0.41; 95% CI, 0.25-0.66; P = .0001

CR rate (95% CI)
66% (56%-76%) 39% (29%-50%)

P < .0001

TRANSCEND-PILOT-017006

Outcome Liso-cel (n = 61)

ORR (95% CI) 80% (68%-89%)

Median DOR (range) 11.2 (5.1-NR)

CR (95% CI) 54% (41%-67%)

Median DOR for CR (range) NR (11.2-NR)

PR (95% CI) 26% (16%-39%)

Median DOR for PR (range) 2.1 (1.4-2.3)

CR, complete response; DOR, duration of response; EFS, event-free survival; NR, not reached; ORR, overall response rate; 
PFS, progression-free survival; PR, partial response.
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have included an anthracycline and a CD20 agent, which is the SOC. In addition, 
these patients should have been otherwise considered to be eligible for ASCT and 
had an ECOG performance status of 0 or 1.

Eligible patients underwent leukapheresis and then were randomized to receive 
liso-cel or SOC, which was salvage chemotherapy followed by ASCT for those 
who responded to salvage chemotherapy. Importantly, this study included cross-
over from the SOC arm to the liso-cel arm. This was allowed for those who failed 
to respond to SOC by 9 weeks post randomization, those who progressed at any 
time, or those who started a new antineoplastic therapy after transplant.

The primary end point was event-free survival [EFS]. Events were defined as 
death from any cause, progressive disease, failure to achieve complete response 
[CR] or partial response by 9 weeks post randomization, or the start of an anti-
neoplastic therapy, whichever occurred first. The median EFS with liso-cel 
was 10.1 months compared with 2.3 months with SOC. At 12 months, the 
EFS rates were 44.5% with liso-cel and 23.7% with SOC. That was a significant 
margin of benefit.

In terms of responses, in this recent population, we’re most interested in CR. 
A total of 66% of the patients who received liso-cel achieved a CR compared with 
39% of those who received SOC.

Progression-free survival [PFS] was also a secondary end point. The median 
PFS was 14.8 months with liso-cel and 5.7 months with SOC. Efficacy-wise, 
liso-cel hit all the marks. Overall survival [OS] data are maturing, so we’ll need 
some longer follow-up, but we are starting to see trends in the right direction.

We [must] remember that this study included crossover. Of the 91 patients in 
the SOC arm, 50 [crossed over to receive] CAR T-cell therapy with liso-cel. Those 
data will affect the OS data, but even so, we’re starting to see some separation of 
the OS curves in the TRANSFORM study.

Q
What additional data from the TRANSCEND-PILOT-017006  
trial stood out to you?

The TRANSCEND-PILOT-017006 study is a little different because it’s a single-arm 
study. It was not intended for patients who would otherwise be considered trans-
plant candidates. These patients did not need to relapse within 1 year [of frontline 
therapy], and they could have relapsed or refractory disease. A total of 25% 
of patients had late relapses as well, which was not the case in TRANSFORM. 
Otherwise, they all had 1 prior line of therapy, [as in TRANSFORM].

This is also a second-line study but in a different population of patients. This 
was an elderly population. Compared with the TRANSFORM study, the median 
age in the TRANSCEND-PILOT-017006 study was 74 years, with the oldest patient 
aged 84 years. In total, 33% of patients in this study had double-hit and triple-hit 
disease, which I want to highlight because this is the toughest group of patients 
to treat. A total of 54% of the patients had primary refractory disease [and many 
patients had comorbidities].

Additionally, 44% of the patients had an HCT-CI [hematopoietic cell trans-
plantation–specific comorbidity index] score of 3 or more. We don’t know the 
relevance [of this score] for CAR T-cell therapy, but outcomes are typically poor 
in patients who have an HCT-CI score of 3 or higher who undergo allogeneic 
transplant or ASCT.

[In this trial,] the overall response rate was great, at 80%, with 54% achieving 
CR. Responses were seen in all prespecified subgroups, including patients with 
high-risk features, with no notable differences in efficacy or safety outcomes 
based on HCT-CI score. Investigators did separate out patients who had scores of 
less than 3 vs 3 or higher, and they didn’t see any differences.

The median duration of response [DOR] was [11.2 months in patients with an 
HCT-CI score under 3, and not reached in patients with an HCT-CI score of 3 or 
higher]. In patients who achieved a CR, the median DOR was 21.7 months.

The median PFS was [7.4 months in patients with an HCT-CI score under 3, 
and not reached in patients with an HCT-CI score of 3 or higher]. The median OS 
was not reached.

Importantly, 32.8% of the patients were monitored as outpatients in this study, 
and 35% of those needed to be hospitalized for concerns of CRS [cytokine release 

syndrome] and neurotoxicity after receiving liso-cel. Most of the patients who 
received liso-cel as outpatients did not need hospitalization within 3 days of 
receiving it. These results support liso-cel as a second-line treatment in patients 
with LBCL in whom transplant is not intended.

Q
What AEs associated with liso-cel should clinicians and 
patients be aware of, and what interventional strategies  

can be used to manage these toxicities?
In general, the acute AEs that occur with any CAR T-cell therapy, but which are 
much lower with liso-cel, are CRS and NEs [neurological events]. These occur 
immediately post-CAR T-cell therapy, within days.

However, the incidence of CRS and NEs was low in both [TRANSFORM and 
TRANSCEND-PILOT-017006]. Most CRS events were grade 1 or grade 2. In total, 
1 patient in each study had grade 3 CRS, and there were no instances of grade 4 
CRS [in either study].

The incidence of neurotoxicity was also quite low. [A total of 4% of patients 
in the TRANSFORM study and 5% of patients in the TRANSCEND-PILOT-017006 
study experienced] grade 3 neurotoxicity. Most of the neurotoxicity that was seen 
was grade 1 or grade 2. Importantly, the utilization of tocilizumab [Actemra] and 
steroids was also low [in both trials].

However, there are other AEs that we need to monitor. For example, by the 
time a patient is out of that CRS and neurotoxicity window and thinking of 
going back to their referring physician, they may still [be at risk for AEs such 
as] prolonged cytopenias [which some patients exhibited in these trials]. In the 
[TRANSFORM] study, prolonged cytopenias were defined as [grade 3 cytopenias 
that persisted] at day 35 or beyond. [In the TRANSCEND-PILOT-017006 study, 
prolonged cytopenias were defined as grade 3 or higher cytopenias that persisted 
at day 29 or beyond.]

We should also monitor for hypogammaglobulinemia. This is important because 
if a patient has hypogammaglobulinemia or lymphopenia, and neutropenia, they 
are more prone to infection. Preventing infection, providing supportive care, and 
giving treatment medications [as early as possible] is important, and monitoring 
AEs is crucial.

Q
What else would you like to mention about treatment  
evolution in the field of LBCL?

The field of LBCL has exploded with new treatments over the past few years, 
including what we saw recently in the frontline setting. CAR T-cell therapy, in 
general, is a huge advancement within this field.

Having said that, it’s important to be aware of and monitor the AEs. A question 
that comes up is how accessible are CAR T-cell therapies going to be? We need 
to work as a community to make them more accessible to patients, cut down the 
time from when we first consider CAR T-cell therapy to when we deliver it, and 
make that process more efficient, so more patients can benefit from it.

We also need to be aware of the many other treatments that have come out 
in the space, such as bispecific antibodies that are in development and anti-
body-drug conjugates. Over the next few years, we need to figure out how to 
sequence these therapies so that we can maximize the benefits and help our 
patients who still have unmet needs. We do have to recognize that even though 
CAR T-cell therapy has excellent outcomes, there are many patients who are still 
refractory to CAR T-cell therapy and relapse after CAR T-cell therapy. [We need 
to find] the best way to sequence the other treatments that are out there to help 
these patients. That’s an area of active investigation.

I hope we are in a much better place in the years to come. However, we’ve 
made huge strides in the past several years, and it’s been great to be a part of 
that research. n
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ICIs at ASCO:  
Long-term Efficacy 
Data Mount
by ANITA T. SHAFFER
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TWELVE YEARS AFTER KEY research into 
immune checkpoint inhibitor (ICI) therapy first 
made a splash at the American Society of Clinical 
Oncology (ASCO) Annual Meeting, evidence 
continues to mount that supports the 
durability of these agents in a range 
of cancers. However, questions persist 
about patients’ goals for their care and 
optimal approaches to chronic toxicities.

Immuno-oncology (IO) takeaways 
from ASCO 2022 included long-term 
follow-up data for dual ICI therapy with 
ipilimumab (Yervoy) and nivolumab 
(Opdivo) in melanoma and non–small 
cell lung cancer (NSCLC).1,2 Against this 
backdrop, a panel of experts parsed the impli-
cations of long-term disease control through ICI 
therapy. Although ICI therapy has made a signifi-
cant impact on outcomes for subsets of patients in 
multiple tumor types, questions linger about what 
constitutes long-term survival and about how best 
to manage toxicities.3 

“One of the things that you have to [do] when 
you’ve got so many good agents coming on board—
some more mature, some less mature—is to look 
beyond overall survival [OS],” Stephanie L. Goff, 
MD, said during the panel discussion. “You have 
to look at toxicity, you have to look at tolerabil-
ity, you have to look at quality of life, you have to 
look at cost. Until you have a lot of options, those 
things are a little bit less important.”

Goff, an associate research physician in 
the surgery branch of the Center for Cancer 
Research at the National Cancer Institute, 
noted that OS remains the goal of therapy but 

that “once you’ve gotten into a range 
where you’re seeing major improve-
ments, that’s where you factor in all the 
other pieces.” 

MILESTONE DATA 
ICI milestones have been a feature 
of ASCO meetings since 2010, when 
investigators first reported an improve-
ment in OS for patients with metastatic 
melanoma treated with ipilimumab, 

a CTLA-4 inhibitor.4 Two years later, early data 
showing the potential for inhibiting the PD-1/
PD-L1 immune checkpoint in several tumor 
types stirred excitement.5,6

Since those findings, the FDA has 
approved ICI therapies for 22 cancer 
types.7 The use of these agents has been 
expanding not only in the proportion 
of regimens including an ICI but also 
in the migration of ICIs from second- to 
first-line settings, according to a real-
world analysis from UnitedHealthcare 
and Optum Health Solutions presented 
at ASCO 2022.8 

The study included 20,992 eligible patients 
with 9 cancer types who initiated treatment with 

chemotherapy and/or an FDA-approved ICI from 
2018 through 2020. In all, approximately 33% 
received ICIs during the study period, includ-
ing 18% in the front line and 14% in the second 
line. By 2020, frontline use of ICI therapy had 
increased across cancer types, particularly in 
patients with melanoma (rising to 95%), renal 
cell carcinoma (RCC; 81%), and NSCLC (42%).8 

Melanoma
At ASCO 2022, F. Stephen Hodi Jr, MD, a 2019 
Giants of Cancer Care® award winner in the 
melanoma and other skin cancers category, and 
colleagues presented findings from the phase 3 
CheckMate 067 trial (NCT01844505) in which 
945 patients with previously untreated unre-
sectable or metastatic melanoma were randomly 
assigned to receive the PD-1 inhibitor nivolumab 

plus ipilimumab, nivolumab plus 
placebo, or ipilimumab plus placebo.1

After a minimum follow-up of 7.5 
years, dual therapy with nivolumab 
and ipilimumab demonstrated a median 
OS of 72.1 months (95% CI, 38.2-not 
reached) compared with 36.9 months 
(95% CI, 28.2-58.7) for nivolumab alone 
and 19.9 months (95% CI, 16.8-24.6) 
for ipilimumab alone. Those outcomes 
translated into a reduction in risk 

for the ICI combination of 16% vs nivolumab 
alone (HR, 0.84; 95% CI, 0.68-1.04) and 47% vs 

F. Stephen  
Hodi Jr, MD

Stephanie L.  
Goff, MD

Illustration of a therapeutic antibody binding to a PD-1 molecule.
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ipilimumab alone (HR, 0.53; 95% CI, 0.44-0.65). 
The percentage of patients alive at 7.5 years was 
48% with the combination, 42% with nivolumab 
alone, and 22% for ipilimumab alone (TABLE).1

The dual ICI regimen also hit other bench-
marks. “Median melanoma-specific survival 
is still not reached for patients treated with 
nivolumab plus ipilimumab,” said Hodi, who is 
director of the melanoma center and the center 
for immune-oncology and the Sharon Crowley 
Martin Chair in Melanoma at Dana-Farber 
Cancer Institute in Boston, Massachusetts. 
“Patients treated with nivolumab plus 
ipilimumab were less likely to receive subse-
quent systemic therapy or received it later 
than those treated with nivolumab alone or 
ipilimumab alone.”

The findings presented at ASCO 2022 
were similar to the 6.5-year follow-up 
data that Jedd D. Wolchok, MD, PhD, 
FASCO, and colleagues reported in the 
Journal of Clinical Oncology in January 
2022. The results for CheckMate 067 
represent the longest follow-up data 
from a phase 3 trial in melanoma 
involving PD-1–directed therapy, the 
authors noted. The outcomes reached 
in the study contrast sharply with the pre-ICI 
era, when the standard median OS for advanced 
melanoma was 8 months and the 5-year 
OS rate was 10%.9

At ASCO 2022, Wolchok was honored with 
the 2022 David A. Karnofsky Memorial Award 
and Lecture in recognition of his many contri-
butions to the field of immunotherapy. Wolchok, 
a 2014 Giants of Cancer Care® award winner 
in the melanoma category, is the Lloyd J. Old/
Virginia and Daniel K. Ludwig Chair in Clinical 
Investigation, director of the Parker Institute for 
Cancer Immunotherapy, and associate director of 
the Ludwig Center for Cancer Immunotherapy at 
Memorial Sloan Kettering Cancer Center in New 
York, New York.

During his award lecture, Wolchok noted 
the progress that has been made in melanoma 
during the past 12 years. Turning his attention 
to CheckMate 067, he said the long-term 
follow-up period enabled investigators to analyze 
melanoma-specific survival and the toxicity 
impact of the dual ICI regimen.10

“It was very comforting to see that the mela-
noma-specific survival was even a little bit 
higher than the overall survival for all of the 
groups,” Wolchok said. 

At the same time, the frequency of grade 3 or 
4 adverse effects was nearly 60% with the ICI 
doublet vs 24% with nivolumab monotherapy, 
Wolchok noted. The adverse effects with combi-
nation therapy were “not different in quality 
than the adverse [effects] that we saw with mono-
therapy, but [they were] certainly different in 

quantity—more patients having adverse 
effects, more patients having multiple 
adverse effects. However, the strate-
gies that the community of investigators 
developed to manage the toxicities of 
monotherapy were really the corner-
stone of how we were able to deliver this 
type of therapy safely,” he said.

Wolchok said patients’ response to ICI 
therapy in melanoma and other cancers 
depends on their baseline immune 

profile. “The more mutations the tumor has, the 
more potential neoantigens are shown to the 
immune system, and the more likely it is that 
there is a baseline immune response that can 
then be disinhibited with the use of checkpoint 
blockade,” he said. “Although this may occur and 
result in regression in antigen spreading, and 
this can lead to durable disease control, this only 
happens in some patients. . . We may 
be faced with the challenge of supple-
menting the immune repertoire with 
engineered T cells or ex vivo expanded 
tumor-infiltrating lymphocytes.”

NSCLC
During ASCO 2022, investigators 
presented 5-year updates for the combi-
nation of nivolumab plus ipilimumab in 
the first-line treatment of patients with 
metastatic NSCLC from part 1 of the Checkmate 
227 trial (NCT02477826). The data mark the 
longest reported follow-up from any phase 3 
trial evaluating an IO/IO combination in this 
population, lead investigator Julie R. Brahmer, 
MD, MSc, said.2

After a minimum follow-up of 61.3 months, 
patients who received nivolumab plus ipilim-
umab (n = 396) experienced a durable survival 
benefit compared with platinum-doublet chemo-
therapy (n = 397) regardless of PD-L1 expression 
level. The combination also was more effective 
than outcomes among participants who received 
nivolumab monotherapy (n = 396), although 
a formal comparison was not conducted.2 In 

participants with PD-L1 expression of 1% or 
greater, the median OS was 17.1 months for 
patients who received the combination vs 14.9 
months with chemotherapy (HR, 0.77; 95% CI, 
0.66-0.91) and 15.7 months with nivolumab 
alone. The 5-year OS rate was 24% with the 
combination, 17% with nivolumab alone, and 
14% with chemotherapy. The median duration of 
response with the combination was 24.5 months 
(95% CI, 15.5-33.9) compared with 15.5 months 
(95% CI, 12.5-20.8) with nivolumab alone, and 6.7 
months (95% CI, 5.6-7.6) with chemotherapy.2

“A plateau of the nivolumab and ipilimumab 
curve is evident by 3 years and is maintained at 
5 years,” said Brahmer, director of the thoracic 
oncology program, professor of oncology, and 
the Marilyn Meyerhoff Professor in Thoracic 
Oncology at Sidney Kimmel Comprehensive 
Cancer Center at Johns Hopkins in Baltimore, 

Maryland. “It is important to note when 
considering these data that patients had 
been off IO-based treatment for at least  
3 years per protocol, and the durability 
of responses is still maintained.”

DEFINING LONG-TERM SURVIVAL
ICIs have transformed therapy for 
patients with advanced melanoma 
and made a significant impact in 
NSCLC and RCC, participants in the 

ASCO 2022 panel noted. However, improve-
ments in median OS have not lifted 5-year OS 
in patients with metastatic colorectal cancer 
(CRC) at diagnosis.3

For NSCLC, panelist Hossein Borghaei, DO, 
MS, illustrated the progress that has been made 
by comparing findings from 2 studies reported 
nearly 20 years apart. Borghaei is the Gloria and 
Edmund M. Dunn Chair in Thoracic Oncology, 
chief of the Division of Thoracic Medical 
Oncology, and a professor in the Department of 
Hematology/Oncology at Fox Chase Cancer in 
Philadelphia, Pennsylvania.

In 2002, Borghaei noted, a study of  
4 chemotherapy doublets for patients with 

TABLE. Updated Sur vival  Data in  CheckMate 067 Melanoma Study:  7.5-Year Fol low -up 1

Outcome Nivolumab + ipilimumab
(n = 314)

Nivolumab 
(n = 316)

Ipilimumab
(n = 315)

Median OS, months
(95% CI)

72.1 (38.2-NR)
HR vs ipilimumab: 0.53 (0.44-0.65)

36.9 (28.2-58.7) 19.9 (16.8-24.6)

OS rate 48% 42% 22%

Median PFS, months
(95% CI)

11.5 (8.9-20.0)
HR vs ipilimumab : 0.42 (0.35-0.51)

6.9 (5.1-10.2) 2.9 (2.8-3.1)

PFS rate 33% 27% 7%

Median MSS, months
(95% CI)

NR (71.9-NR)
HR vs ipilimumab: 0.48 (0.39-0.60)

49.4 (35.1-NR) 21.9 (18.1-27.4)

MSS rate 55% 47% 26%

MSS, melanoma-specific survival; NR, not reached; OS, overall survival; PFS, progression-free survival.

Jedd D. Wolchok, 
MD, PhD, FASCO

Julie R. Brahmer, 
MD, MSc
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advanced disease showed that none of the regi-
mens offered a significant advantage over the 
others; the overall 2-year survival rate was 11%.11 

In July 2021, however, investigators reported 
results from the phase 3 KEYNOTE-024 trial 
(NCT02142738) in which pembrolizumab 
(Keytruda), a PD-1 inhibitor, was tested 
against platinum-based chemotherapy 
in patients with previously untreated 
stage IV NSCLC with a PD-L1 tumor 
proportion score of at least 50%. In the 
5-year follow-up analysis, the median 
OS was 26.3 months (95% CI, 18.3-40.4) 
in patients who received pembroli-
zumab vs 13.4 months (95% CI, 9.4-18.3) 
for chemotherapy. The 5-year OS rates 
were 31.9% vs 16.3%, respectively.12 

The findings represent the first 5-year 
follow-up for any phase 3 frontline immunother-
apy trial in NSCLC, Reck et al said in detailing 
the data in the Journal of Clinical Oncology.12 “I 
want to emphasize this is a single checkpoint 
inhibitor compared [with] platinum 
doublet, and you see the wonderful 
5-year overall survival data that we’ve 
been able to achieve,” Borghaei said. 
“Now is this adequate? Is this where 
we are? And should we be happy? Of 
course not. There are a lot of efforts 
underway to improve in all of that. But 
I do want to emphasize that we have 
come a long way in lung cancer. We’ve 
made a lot of progress.”

In melanoma, the progress has been dramatic, 
Goff noted, discussing 6.5-year data from 

CheckMate 067 that was updated at ASCO 
2022.1,9 “Rather than those survival curves going 
down to 0, which is what we always saw in the 
era of chemotherapy, that plateau has just gone 
up and up and up,” she said.

In RCC, the combination of ipilimumab plus 
nivolumab maintained its efficacy vs 
sunitinib malate (Sutent) as first-line 
therapy for patients with advanced 
disease in the phase 3 CheckMate 214 
trial (NCT02231749). After a minimum 
42 months’ follow-up, the median OS 
in patients with intermediate/poor risk 
RCC was 47.0 months (95% CI, 35.6-not 
estimable) with the IO combination vs 
26.6 months (95% CI, 22.1-33.5) with 
sunitinib (HR, 0.66; 95% CI, 0.55-0.80; 

P < .0001). The OS rate was 52% vs  
39%, respectively.13

“You can see how that plateau, that flatten-
ing of the curve, is getting higher and higher 
with the combination of nivolumab and ipili-

mumab,” Goff said. “So I think the 
benefit of what we’re all talking about 
here, long-term survival, is that we’re 
moving that survival curve up off the 
x-axis and getting it higher and higher. 
But until we get it up into the 90%, 
100% range, we all know we’ve got a lot 
of work to do.”

In CRC, however, the introduction 
of new treatment strategies including 

ICIs has not resulted in a notable improve-
ment in 5-year OS, Goff said. She noted that 
by the mid-2000s, median OS improved with 

the development of 3-drug chemotherapy regi-
mens or targeted therapy plus chemotherapy. 
Nevertheless, 5-year OS has improved only 
slightly since then, including with the introduc-
tion of ICI therapies for patients with mismatch 
repair–deficient or microsatellite instability–high 
metastatic or unresectable CRC.3

“While there has been a slight uptick [in 5-year 
OS], it’s still below 20%,” Goff said. “So we’ve got a 
lot of room for improvement in colorectal cancer.”

HOW DO PATIENTS SEE IT?
Although 5 years is often considered long-term 
follow-up for clinical trial purposes, doctors and 
patients might have a different view of what 
constitutes durability. 
Martin H. Voss, MD, who served as moderator of 

the panel and is clinical director of the genitouri-
nary medical oncology service at Memorial Sloan 
Kettering Cancer Center, polled attendees at the 
session about their views on survival. Of the  
13 respondents, 7 defined the benchmark as  
5 years (53.8%), 5 said 10 years or longer (38.5%),  
1 said 2 years (7.7%), and no one said 1 year. 

Voss then cited results from a poll of 
117 patients with metastatic RCC with exposure 
to systemic therapy. Nearly 50 respondents 
defined long-term survival as more than 5 years  
and 40 patients said more than 10 years. The poll 
was conducted in June 2022 via social media plat-
forms by the Kidney Cancer Research Alliance 
(KCCure), an advocacy group.3

“Most patients in this group replied more than 
5 years, lots more than 10,” Voss said. “Very few 
would define a year or even 6 months as long-
term survival.” The patient poll matched up with 
the answers from the ASCO audience, Voss noted. 

In another survey, KCCure asked patients with 
metastatic RCC receiving systemic therapy and 
their caregivers about their treatment priorities. 
Of 411 respondents, 67% were patients and 33% 
were caregivers (FIGURE14).

In response to a question about what they 
considered the most important outcome of their 
treatment, 58.8% chose complete response (CR), 
followed by tumor control (10.2%), low risk of 
toxicity (5.7%), the chance to discontinue therapy 
(3.7%), and cost (2.9%).14

“I thought it was just interesting to highlight 
how patients feel about goals of their systemic 
therapy for metastatic disease as they embark 
on the treatment course with their doctors,” Voss 
said in citing the survey findings. “By far most 
relevant to a patient, as you would imagine early 
on, is elimination of radiographic-evident disease. 
So achieving a CR counts more than duration of 
disease, counts more than successful treatment 
of symptoms.” ■

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

Hossein Borghaei, 
DO, MS

Martin H. Voss, MD

FIGURE.  A Gl impse of  the Pat ient  Perspect ive:  RCC Sur vey 14

Most important desire or  
outcome from treatment Definition of treatment success

■ Complete response ■ Tumor control ■ Low risk of toxicity  
■ Chance to discontinue therapy ■ Low cost

■ Reduction in tumor size ■ Stable disease  
■ Better quality of life ■ Freedom from symptoms

RCC, renal cell carcinoma.

Kidney Cancer Research Alliance reported these answers from an online survey the advocacy group conducted in 2019.
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2022 AMERICAN SOCIETY OF  
CLINICAL ONCOLOGY ANNUAL MEETING

 Chicago,  I l l ino is

 June 3-7,  2022

Leading Investigators Highlight Top Advances at 2022 ASCO
DATA PRESENTED AT THE 2022 American Society of Clinical Oncology 
(ASCO) Annual Meeting highlighted advances across treatment modali-
ties including landmark data for trials in melanoma, breast cancer, and lung 
cancer, as well as early data which made headlines in a subgroup of patients 
with anal cancer. OncLive® spoke with several key investigators both on site 

and virtually during the meeting, capturing their top takeaways from the 
latest in their respective fields. Our ASCO recap, we shine a light on the top 
abstracts and commentary from the meeting.

All abstracts can be accessed by visiting: bit.ly/3OTknfF

Shanu Modi, MD
Memorial Sloan Kettering  
Cancer Center

Trastuzumab deruxtecan (T-DXd) versus treatment 
of physician’s choice (TPC) in patients (pts) with 
HER2-low unresectable and/or metastatic breast 
cancer (mBC): Results of DESTINY-Breast04, a 
randomized, phase 3 study (Abstract LBA3)

Fam-trastuzumab deruxtecan-nxki (Enhertu) 
demonstrated a statistically significant bene-
fit in progression-free survival (PFS) in patients 
with HER2-low metastatic breast cancer, meeting 
the primary end point of the phase 3 DESTINY-
Breast04 trial (NCT03734029). A total of 557 
patients were enrolled on the trial and were 
randomly assigned 2:1 to receive trastuzumab 
deruxtecan or physician’s choice of chemotherapy. 

In patients with hormone receptor–positive, 
HER2-low advanced breast cancer, the median 
PFS with trastuzumab deruxtecan (n = 331) was 
10.1 months (95% CI, 9.5-11.5) compared with 

5.4 months (95% CI, 4.4-7.1) with chemotherapy 
(n = 163; HR, 0.51; 95% CI, 0.40-0.64; P < .001). The 
median overall survival (OS) for patients in the 
trastuzumab deruxtecan arm was 23.9 months 
(95% CI, 20.8-24.8) vs 17.5 months (95% CI, 15.2-
22.4) in the chemotherapy arm (HR, 0.64; 95% CI, 
0.40-0.86; P = .003).

Among all patients treated in the trial, regard-
less of hormone receptor status, those who 
received trastuzumab deruxtecan (n = 373) had 
a median PFS of 9.9 months (95% CI, 9.0-11.3) 
vs 5.1 months (95% CI, 4.2-6.8) for those getting 
chemotherapy (n = 184; HR, 0.50; 95% CI, 0.40-
0.63; P < .001). The median OS was 23.4 months 
(95% CI, 20.0-24.8) vs 16.8 months (95% CI, 
14.5-20.0), respectively (HR, 0.64; 95% CI, 0.49-
0.84; P = .001).

The DESTINY-Breast04 data established 
patients with HER2-low disease as a 

targetable population, and these data are going to 
compel us to rethink subgroups within the HER2-
negative category of breast cancer. These findings 
are specific to the drug trastuzumab deruxtecan. 
This is our new standard of care for this population 
of patients. It is exciting that we’ve [now] been able 

to translate HER2-targeted therapy to a broader 
group of patients with HER2-expressing 
breast cancer.”

For more from Modi, see our full interview  
on page 73

Hope S. Rugo, MD, FASCO
University of California San 
Francisco Helen Diller Family 
Comprehensive Cancer Center

Primary results from TROPiCS-02: A random-
ized phase 3 study of sacituzumab govitecan (SG) 
versus treatment of physician’s choice (TPC) in 
patients (Pts) with hormone receptor–positive/
HER2-negative (HR+/HER2-) advanced breast 
cancer (Abstract LBA1001)

Sacituzumab govitecan-hziy (Trodelvy) elicited 
a statistically significant and clinically mean-
ingful benefit among patients with hormone 
receptor–positive, HER2-negative breast cancer 
with endocrine therapy resistance, reducing the 

BREAST CANCER
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risk of disease progression by 34% vs standard 
chemotherapy, according to results of the phase 3 
TROPiCS-02 trial (NCT03901339).

At a median follow-up of 10.2 months, the 
median progression-free survival (PFS) was 
5.5 months (95% CI, 4.2-7.0) with sacituzumab 
govitecan vs 4.0 months (95% CI, 3.1-4.4) with 
investigator’s choice chemotherapy (HR, 0.66; 
95% CI, 0.53-0.83; P < .0003). The overall survival 
(OS) data were not mature at the time of the 
primary analysis; however, investigators noted 
a numeric trend toward improvement with the 
antibody-drug conjugate vs standard care.

At 6 months, 46% of patients who received 
sacituzumab govitecan (n = 272) were alive with-
out worsening disease compared with 30% who 
received chemotherapy (n = 271). At 12 months 
the PFS rates were 21% vs 7%, respectively.

One of the questions that has come up is, 
what was the median on 1.5 months if the 

hazard ratio was so good, and really that has to do 
with the shape of the Kaplan-Meier curve where 
patients far out on their treatment, a subset of these 
patients had rapid progression within the first 2 
months, you actually saw that the curve stayed 
together and dropped and then they separated and 
stayed separated over time. We looked at landmark 
analyses at 6, 9, and 12 months, and at each time 
period the PFS was clinically meaningfully longer 
in patients receiving sacituzumab govitecan vs 
chemotherapy and notably at 12 months 21% of 
patients were free of progression or death [vs] only 
7% with chemotherapy—a 3-fold difference.

For TROPiCs-02 there are a lot of additional 
plans for work. We can look at the HER2-low popu-
lation which has become a group where we will 
have in the very near future a treatment option in 

the second and third line…it’s helpful to know that 
in 65% of patients with hormone receptor–positive  
disease how many were HER2-low TROPiCS-02 
and how they did.”

Kevin Kalinsky, MD, MS
Winship Cancer Institute  
of Emory University

A randomized, phase II trial of fulvestrant or 
exemestane with or without ribociclib after 
progression on anti-estrogen therapy plus 
cyclin-dependent kinase 4/6 inhibition (CDK 4/6i) 
in patients (pts) with unresectable or hormone 
receptor–positive (HR+), HER2-negative meta-
static breast cancer (MBC): MAINTAIN trial 
(Abstract LBA1004)

Ribociclib (Kisqali) plus endocrine therapy led 
to a statistically significant improvement in 
progression-free survival (PFS) in patients with 
hormone receptor (HR)–positive, HER2-negative 
unresectable or metastatic breast cancer 
with tumor progression following treatment 
with a CDK4/6 inhibitor, according to find-
ings from the randomized phase 2 MAINTAIN 
trial (NCT02632045).

A 43% reduction in the risk of progression or 
death was observed with the addition of ribociclib 
to switch endocrine therapy differing from ther-
apy administered prior to progression compared 
with placebo plus switch endocrine therapy.

Specifically, the median PFS for patients on 
ribociclib plus switch endocrine therapy was 

5.29 months (95% CI, 3.02-8.12) compared with 
2.76 months (95% CI, 2.66-3.25) with placebo and 
switch endocrine therapy (HR, 0.57; 95% CI, 0.39-
0.95; P = .006). At 12 months, the PFS rates were 
24.6% (95% CI, 12.5%-36.7%) with ribociclib (n = 60) 
and 7.4% (95% CI, 0.4%-14.3%) without (n = 59). The 
clinical benefit rate (CBR) was also significantly 
improved in the ribociclib arm of the MAINTAIN 
trial compared with the placebo arm at 43% vs 
25%, respectively (P = .06).

CDK4/6 inhibitors have been game 
changing for our patients who have 

hormone receptor–positive, HER2-negative meta-
static breast cancer and we’ve seen some 
preclinical as well as some clinical data suggesting 
that there may be a benefit for continuing a CDK4/6 
inhibitor after a patient has had a tumor that 
progressed on a CDK4/6 inhibitor. This is the first 
randomized trial that is looking at the question of 
whether there is a benefit for CDK4/6 inhibition 
after CDK4/6 inhibition. 

I think there are 2 takeaway points from this 
research. One, if we look at patients after they 
have had a CDK4/6 inhibitor giving single-agent 
hormonal therapy, the median PFS in this study 
was [approximately] 2.75 months. We’ve seen 
that has been the rate that has been [observed] 
in other studies in this setting—the VERONICA 
study [NCT03584009] and the EMERALD study 
[NCT03778931]—so single-agent activity with 
hormonal therapy is limited. The other thing I 
wanted to mention with CDK4/6 inhibitor after 
CDK4/6 inhibitor is that it is really promising to see 
that all those observational data, preclinical data, 
that we’ve seen this [benefit] in a randomized trial. 
This is the first proof of principle study and we are 
waiting [on] other randomized trials.”

HEMATOLOGY

Paul G. Richardson, MD
Dana-Farber Cancer Institute

Lenalidomide, bortezomib, and dexamethasone 
(RVd) ± autologous stem cell transplantation 
(ASCT) and R maintenance to progression for 
newly diagnosed multiple myeloma (NDMM): The 
phase 3 DETERMINATION trial (Abstract LBA4)

The combination of lenalidomide (Revlimid), 
bortezomib (Velcade), and dexamethasone 
(RVd) plus autologous stem cell transplant 
(ASCT) as initial therapy followed by lenalido-
mide maintenance demonstrated a significant 

improvement in progression-free survival (PFS) 
vs RVd alone followed by lenalidomide mainte-
nance in patients with newly diagnosed multiple 
myeloma, according to findings from the phase 3 
DETERMINATION trial (NCT01208662).

At a median follow-up of 76 months, the median 
PFS was 46.2 months in the nontransplant arm vs 
67.6 months in the transplant arm (HR 1.53; 95% 
CI, 1.23-1.91; P < .0001). The estimated 5-year PFS 
rates were 41.5% and 55.6%, respectively.

Additional findings illustrated no difference in 
OS between arms; the estimated 5-year overall 
survival rates were 79.2% and 80.7% in the in the 
nontransplant and transplant arms, respectively.

With RVd we have generated very high 
response rates between 90% and 100% 

and quality response rates in up to 50% of patients. 

With that kind of efficacy from the RVd triplet and 
other combination like it, a key question for 
younger transplant-eligible patients is: How is 
transplant best integrated into that approach? 

The DETERMINATION trial was seeking to 
evaluate RVd with either transplant or trans-
plant deferred, and the second thing was to look 
at the impact of lenalidomide maintenance until 
progression because we have a lot of data both 
here in the United States and overseas suggesting 
that lenalidomide maintenance matters. The key 
question was how much is enough and how long 
should it be given?

We started in 2009-2010 and we are reporting our 
outcome data in 2022, that tells you a lot. It tells 
you the natural history of myeloma has changed for 
the better and dramatically. At the same time, we 

ASCO, CONTINUED ON PAGE 29 
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FORGE AHEAD
WITH A BOLD APPROACH

For appropriate patients faced with 
relapsed/refractory multiple myeloma IMPORTANT SAFETY INFORMATION

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

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

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

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

ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen; 
RRMM=relapsed or refractory multiple myeloma.

Target BCMA for RRMM
BLENREP is the � rst and only BCMA-targeted ADC monotherapy. 
So you can o� er your RRMM  patients a di� erent option.

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

IMPORTANT SAFETY INFORMATION

WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting 
in changes in vision, including severe vision loss and corneal 
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,      
and promptly for worsening symptoms. Withhold BLENREP 
until improvement and resume, or permanently discontinue, 
based on severity.
Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS.

Learn more at BLENREPHCP.com
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FORGE AHEAD
WITH A BOLD APPROACH

For appropriate patients faced with 
relapsed/refractory multiple myeloma IMPORTANT SAFETY INFORMATION

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

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

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

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

ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen; 
RRMM=relapsed or refractory multiple myeloma.

Target BCMA for RRMM
BLENREP is the � rst and only BCMA-targeted ADC monotherapy. 
So you can o� er your RRMM  patients a di� erent option.

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

IMPORTANT SAFETY INFORMATION

WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting 
in changes in vision, including severe vision loss and corneal 
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,      
and promptly for worsening symptoms. Withhold BLENREP 
until improvement and resume, or permanently discontinue, 
based on severity.
Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS.

Learn more at BLENREPHCP.com
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Permanent discontinuation due to an adverse reaction occurred in 8% of patients 
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction 
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients  
who received BLENREP. Adverse reactions which required a dosage interruption  
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%).

Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse 
reactions which required a dose reduction in >3% of patients included keratopathy 
(23%) and thrombocytopenia (5%). 

The most common adverse reactions (≥20%) were keratopathy, decreased visual 
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue.  
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes 
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased, 
creatinine increased, and gamma-glutamyl transferase increased.

Table 1 summarizes the adverse reactions in DREAMM-2 for patients who  
received the recommended dosage of 2.5 mg/kg once every 3 weeks.

Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP  
in DREAMM-2

Adverse Reactions

BLENREP
N = 95

All Grades 
(%)

Grade 3-4
(%)

Eye disorders

Keratopathya 71 44
Decreased visual acuityb 53 28
Blurred visionc 22 4

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

a   Keratopathy was based on slit lamp eye examination, characterized as corneal 
epithelium changes with or without symptoms.

b  Visual acuity changes were determined upon eye examination.
c  Blurred vision included diplopia, vision blurred, visual acuity reduced,  
and visual impairment.

d  Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e  Fatigue included fatigue and asthenia.
f  Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea, 
nausea, asthenia, hypertension, lethargy, tachycardia.

g  Upper respiratory tract infection included upper respiratory tract infection, 
nasopharyngitis, rhinovirus infections, and sinusitis.

Clinically relevant adverse reactions in <10% of patients included:

Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

 

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline  
in Patients Who Received BLENREP in DREAMM-2

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

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

The immunogenicity of BLENREP was evaluated using an electrochemiluminescence 
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies.  
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for anti-
belantamab mafodotin antibodies after treatment. One of the 2 patients tested positive 
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy. 
Due to the limited number of patients with antibodies against belantamab mafodotin-
blmf, no conclusions can be drawn concerning a potential effect of immunogenicity on 
pharmacokinetics, efficacy, or safety.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman, because it contains a genotoxic compound (the microtubule 
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin 
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has 
the potential to be transmitted from the mother to the developing fetus. There are 
no available data on the use of BLENREP in pregnant women to evaluate for drug-
associated risk. No animal reproduction studies were conducted with BLENREP.  
Advise pregnant women of the potential risk to a fetus.

The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. All pregnancies have a background risk of birth defect, loss,  
or other adverse outcome. In the U.S. general population, the estimated background 
risk of major birth defects and miscarriage in clinically recognized pregnancies is  
2% to 4% and 15% to 20%, respectively.

Data

Animal Data: Animal reproductive or developmental toxicity studies were  
not conducted with belantamab mafodotin-blmf. The cytotoxic component  
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be  
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity  
and teratogenicity.

 
 
 
 

(continued on next page)(continued on next page)

The following is a brief summary only; see full Prescribing Information  
for complete product information.

 
1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple 
myeloma who have received at least 4 prior therapies, including an anti-CD38 
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.

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

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety 
population. Ocular adverse reactions included keratopathy (76%), changes in visual 
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)]. 
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had 
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual 
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.

Keratopathy

Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3  
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative  
and infective keratitis) have been reported. Most keratopathy events developed within 
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients 
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower 
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28% 
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due  
to death, study withdrawal, or lost to follow up. For patients in whom events resolved,  
the median time to resolution was 2 months (range: 11 days to 8.3 months).

Visual Acuity Changes

A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing 
eye was observed in 19% of the 218 patients and of 20/200 or worse in  
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 22 days (range:  
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200  
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).

Monitoring and Patient Instruction

Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to  
each dose, and promptly for worsening symptoms. Perform baseline examinations 
within 3 weeks prior to the first dose. Perform each follow-up examination at least 
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold 
BLENREP until improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity [see Dosage and Administration (2.3)  
of full Prescribing Information]. 
Advise patients to use preservative-free lubricant eye drops at least 4 times a 
day starting with the first infusion and continuing until end of treatment. Avoid 
use of contact lenses unless directed by an ophthalmologist [see Dosage and 
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading. 
Advise patients to use caution when driving or operating machinery.

BLENREP is only available through a restricted program under a REMS  
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called  
the BLENREP REMS because of the risks of ocular toxicity [see Warnings  
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:

•  Prescribers must be certified with the program by enrolling and completing training 
in the BLENREP REMS.

•  Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity 
and the need for ophthalmic examinations prior to each dose.

•  Patients must be enrolled in the BLENREP REMS and comply with monitoring.

•  Healthcare facilities must be certified with the program and verify that patients  
are authorized to receive BLENREP.

•  Wholesalers and distributers must only distribute BLENREP to certified healthcare 
facilities.

Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.

5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population, 
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions 
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in 
9%, 2.8%, and 0.5% of patients, respectively.

Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient. 
Fatal adverse reactions included cerebral hemorrhage in 2 patients.

Perform complete blood cell counts at baseline and during treatment as clinically 
indicated. Consider withholding and/or reducing the dose based on severity  
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety 
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt  
the infusion and provide supportive treatment. Once symptoms resolve, resume  
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing 
Information]. Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide appropriate 
emergency care.

5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman because it contains a genotoxic compound (the microtubule 
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners of reproductive potential 
to use effective contraception during treatment with BLENREP and for 6 months after 
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere  
in the labeling:

• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)]. 
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared with rates  
in the clinical trials of another drug and may not reflect the rates observed in practice.

The pooled safety population described in Warnings and Precautions reflects exposure 
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose) 
administered intravenously once every 3 weeks in 218 patients in DREAMM-2.  
Of these patients, 194 received a liquid formulation (not the approved dosage form) 
rather than the lyophilized powder. Among the 218 patients, 24% were exposed  
for 6 months or longer.

Relapsed or Refractory Multiple Myeloma

The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical 
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the 
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks  
(n = 95). Among these patients, 22% were exposed for 6 months or longer.

Serious adverse reactions occurred in 40% of patients who received BLENREP. 
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%), 
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related 
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

 BLENREP caused changes in the corneal epithelium resulting in 
changes in vision, including severe vision loss and corneal ulcer, 
and symptoms, such as blurred vision and dry eyes [see Warnings 
and Precautions (5.1)].

Conduct ophthalmic exams at baseline, prior to each dose, and 
promptly for worsening symptoms. Withhold BLENREP until 
improvement and resume, or permanently discontinue, based on 
severity [see Dosage and Administration (2.3) of full Prescribing 
Information, Warnings and Precautions (5.1)].

Because of the risk of ocular toxicity, BLENREP is available  
only through a restricted program under a Risk Evaluation  
and Mitigation Strategy (REMS) called the BLENREP REMS  
[see Warnings and Precautions (5.2)].

WARNING: OCULAR TOXICITY

 
BLENREP
(belantamab mafodotin-blmf)  
for injection, for intravenous use
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Permanent discontinuation due to an adverse reaction occurred in 8% of patients 
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction 
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients  
who received BLENREP. Adverse reactions which required a dosage interruption  
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%).

Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse 
reactions which required a dose reduction in >3% of patients included keratopathy 
(23%) and thrombocytopenia (5%). 

The most common adverse reactions (≥20%) were keratopathy, decreased visual 
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue.  
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes 
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased, 
creatinine increased, and gamma-glutamyl transferase increased.

Table 1 summarizes the adverse reactions in DREAMM-2 for patients who  
received the recommended dosage of 2.5 mg/kg once every 3 weeks.

Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP  
in DREAMM-2

Adverse Reactions

BLENREP
N = 95

All Grades 
(%)

Grade 3-4
(%)

Eye disorders

Keratopathya 71 44
Decreased visual acuityb 53 28
Blurred visionc 22 4

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

a   Keratopathy was based on slit lamp eye examination, characterized as corneal 
epithelium changes with or without symptoms.

b  Visual acuity changes were determined upon eye examination.
c  Blurred vision included diplopia, vision blurred, visual acuity reduced,  
and visual impairment.

d  Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e  Fatigue included fatigue and asthenia.
f  Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea, 
nausea, asthenia, hypertension, lethargy, tachycardia.

g  Upper respiratory tract infection included upper respiratory tract infection, 
nasopharyngitis, rhinovirus infections, and sinusitis.

Clinically relevant adverse reactions in <10% of patients included:

Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

 

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline  
in Patients Who Received BLENREP in DREAMM-2

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

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

The immunogenicity of BLENREP was evaluated using an electrochemiluminescence 
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies.  
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for anti-
belantamab mafodotin antibodies after treatment. One of the 2 patients tested positive 
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy. 
Due to the limited number of patients with antibodies against belantamab mafodotin-
blmf, no conclusions can be drawn concerning a potential effect of immunogenicity on 
pharmacokinetics, efficacy, or safety.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman, because it contains a genotoxic compound (the microtubule 
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin 
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has 
the potential to be transmitted from the mother to the developing fetus. There are 
no available data on the use of BLENREP in pregnant women to evaluate for drug-
associated risk. No animal reproduction studies were conducted with BLENREP.  
Advise pregnant women of the potential risk to a fetus.

The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. All pregnancies have a background risk of birth defect, loss,  
or other adverse outcome. In the U.S. general population, the estimated background 
risk of major birth defects and miscarriage in clinically recognized pregnancies is  
2% to 4% and 15% to 20%, respectively.

Data

Animal Data: Animal reproductive or developmental toxicity studies were  
not conducted with belantamab mafodotin-blmf. The cytotoxic component  
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be  
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity  
and teratogenicity.
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The following is a brief summary only; see full Prescribing Information  
for complete product information.

 
1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple 
myeloma who have received at least 4 prior therapies, including an anti-CD38 
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.

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

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety 
population. Ocular adverse reactions included keratopathy (76%), changes in visual 
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)]. 
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had 
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual 
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.

Keratopathy

Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3  
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative  
and infective keratitis) have been reported. Most keratopathy events developed within 
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients 
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower 
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28% 
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due  
to death, study withdrawal, or lost to follow up. For patients in whom events resolved,  
the median time to resolution was 2 months (range: 11 days to 8.3 months).

Visual Acuity Changes

A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing 
eye was observed in 19% of the 218 patients and of 20/200 or worse in  
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 22 days (range:  
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200  
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).

Monitoring and Patient Instruction

Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to  
each dose, and promptly for worsening symptoms. Perform baseline examinations 
within 3 weeks prior to the first dose. Perform each follow-up examination at least 
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold 
BLENREP until improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity [see Dosage and Administration (2.3)  
of full Prescribing Information]. 
Advise patients to use preservative-free lubricant eye drops at least 4 times a 
day starting with the first infusion and continuing until end of treatment. Avoid 
use of contact lenses unless directed by an ophthalmologist [see Dosage and 
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading. 
Advise patients to use caution when driving or operating machinery.

BLENREP is only available through a restricted program under a REMS  
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called  
the BLENREP REMS because of the risks of ocular toxicity [see Warnings  
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:

•  Prescribers must be certified with the program by enrolling and completing training 
in the BLENREP REMS.

•  Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity 
and the need for ophthalmic examinations prior to each dose.

•  Patients must be enrolled in the BLENREP REMS and comply with monitoring.

•  Healthcare facilities must be certified with the program and verify that patients  
are authorized to receive BLENREP.

•  Wholesalers and distributers must only distribute BLENREP to certified healthcare 
facilities.

Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.

5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population, 
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions 
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in 
9%, 2.8%, and 0.5% of patients, respectively.

Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient. 
Fatal adverse reactions included cerebral hemorrhage in 2 patients.

Perform complete blood cell counts at baseline and during treatment as clinically 
indicated. Consider withholding and/or reducing the dose based on severity  
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety 
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt  
the infusion and provide supportive treatment. Once symptoms resolve, resume  
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing 
Information]. Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide appropriate 
emergency care.

5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman because it contains a genotoxic compound (the microtubule 
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners of reproductive potential 
to use effective contraception during treatment with BLENREP and for 6 months after 
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere  
in the labeling:

• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)]. 
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared with rates  
in the clinical trials of another drug and may not reflect the rates observed in practice.

The pooled safety population described in Warnings and Precautions reflects exposure 
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose) 
administered intravenously once every 3 weeks in 218 patients in DREAMM-2.  
Of these patients, 194 received a liquid formulation (not the approved dosage form) 
rather than the lyophilized powder. Among the 218 patients, 24% were exposed  
for 6 months or longer.

Relapsed or Refractory Multiple Myeloma

The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical 
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the 
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks  
(n = 95). Among these patients, 22% were exposed for 6 months or longer.

Serious adverse reactions occurred in 40% of patients who received BLENREP. 
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%), 
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related 
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

 BLENREP caused changes in the corneal epithelium resulting in 
changes in vision, including severe vision loss and corneal ulcer, 
and symptoms, such as blurred vision and dry eyes [see Warnings 
and Precautions (5.1)].

Conduct ophthalmic exams at baseline, prior to each dose, and 
promptly for worsening symptoms. Withhold BLENREP until 
improvement and resume, or permanently discontinue, based on 
severity [see Dosage and Administration (2.3) of full Prescribing 
Information, Warnings and Precautions (5.1)].

Because of the risk of ocular toxicity, BLENREP is available  
only through a restricted program under a Risk Evaluation  
and Mitigation Strategy (REMS) called the BLENREP REMS  
[see Warnings and Precautions (5.2)].

WARNING: OCULAR TOXICITY
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8.2 Lactation

Risk Summary

There is no data on the presence of belantamab mafodotin-blmf in human milk  
or the effects on the breastfed child or milk production. Because of the potential  
for serious adverse reactions in the breastfed child, advise women not to breastfeed 
during treatment with BLENREP and for 3 months after the last dose.

8.3 Females and Males of Reproductive Potential
BLENREP can cause fetal harm when administered to pregnant women  
[see Use in Specific Populations (8.1)].
Pregnancy Testing

Pregnancy testing is recommended for females of reproductive potential  
prior to initiating BLENREP.

Contraception

Females: Advise women of reproductive potential to use effective contraception  
during treatment and for 4 months after the last dose.

Males: Because of the potential for genotoxicity, advise males with female partners  
of reproductive potential to use effective contraception during treatment with BLENREP 
and for 6 months after the last dose [see Nonclinical Toxicology (13.1)  
of full Prescribing Information].
Infertility

Based on findings in animal studies, BLENREP may impair fertility in females  
and males. The effects were not reversible in male rats, but were reversible  
in female rats [see Nonclinical Toxicology (13.1) of full Prescribing Information].
8.4 Pediatric Use
The safety and effectiveness of BLENREP in pediatric patients have not  
been established.

8.5 Geriatric Use
Of the 218 patients who received BLENREP in DREAMM-2, 43% were aged 65  
to less than 75 years and 17% were aged 75 years and older. Clinical studies of 
BLENREP did not include sufficient numbers of patients aged 65 and older to determine 
whether the effectiveness differs compared with that of younger patients. Keratopathy 
occurred in 80% of patients aged less than 65 years and 73% of patients aged 65 
years and older. Among the patients who received BLENREP at the 2.5-mg/kg dose  
in DREAMM-2 (n = 95), keratopathy occurred in 67% of patients aged less than  
65 years and 73% of patients aged 65 years and older. Clinical studies did not include 
sufficient numbers of patients 75 years and older to determine whether they respond 
differently compared with younger patients.

8.6 Renal Impairment
No dose adjustment is recommended for patients with mild or moderate renal 
impairment (estimated glomerular filtration rate [eGFR] 30 to 89 mL/min/1.73 m2  
as estimated by the Modification of Diet in Renal Disease [MDRD] equation)  
[see Clinical Pharmacology (12.3) of full Prescribing Information]. The recommended 
dosage has not been established in patients with severe renal impairment  
(eGFR 15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with  
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis [see Clinical 
Pharmacology (12.3) of full Prescribing Information].
8.7 Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic impairment  
(total bilirubin ≤upper limit of normal [ULN] and aspartate aminotransferase  
(AST) >ULN or total bilirubin 1 to ≤1.5 × ULN and any AST).

The recommended dosage of BLENREP has not been established in patients with 
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN and any AST)  
[see Clinical Pharmacology (12.3) of full Prescribing Information].
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).

Ocular Toxicity

•  Advise patients that ocular toxicity may occur during treatment with BLENREP  
[see Warnings and Precautions (5.1)].

•  Advise patients to administer preservative-free lubricant eye drops as recommended 
during treatment and to avoid wearing contact lenses during treatment unless 
directed by a healthcare professional [see Dosage and Administration (2.3) of full 
Prescribing Information, Warnings and Precautions (5.1)].

•  Advise patients to use caution when driving or operating machinery as BLENREP  
may adversely affect their vision [see Warnings and Precautions (5.1)].

BLENREP REMS 

BLENREP is available only through a restricted program called BLENREP REMS 
[see Warnings and Precautions (5.2)]. Inform the patient of the following notable 
requirements:

 • Patients must complete the enrollment form with their provider.

 •  Patients must comply with ongoing monitoring for eye exams  
[see Warnings and Precautions (5.1)].

Thrombocytopenia

•  Advise patients to inform their healthcare provider if they develop signs  
or symptoms of bleeding [see Warnings and Precautions (5.3)].

Infusion-Related Reactions

•  Advise patients to immediately report any signs and symptoms of infusion-related 
reactions to their healthcare provider [see Warnings and Precautions (5.4)].

Embryo-Fetal Toxicity

•  Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential to inform their healthcare provider of a known or suspected 
pregnancy [see Warnings and Precautions (5.5), Use in Specific Populations  
(8.1, 8.3)].

•  Advise women of reproductive potential to use highly effective contraception during 
treatment and for 4 months after the last dose [see Warnings and Precautions (5.5), 
Use in Specific Populations (8.3)].

•  Advise males with female partners of reproductive potential to use effective 
contraception during treatment with BLENREP and for 6 months after the last dose 
[see Use in Specific Populations (8.3), Nonclinical Toxicology (13.1) of full Prescribing 
Information].

Lactation

•  Advise women not to breastfeed during treatment with BLENREP and  
for 3 months after the last dose [see Use in Specific Populations (8.2)].

Infertility

•  Advise males and females of reproductive potential that BLENREP may impair  
fertility [see Use in Specific Populations (8.3)].
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have a real maturity of data and real-world expe-
rience. One thing we are very proud of in the study 
is that we were very diverse in our study and our 
patient populations reflected that…in the same 
context we were able to enroll patients according to 
the protocol and demonstrate clearly for them that 
the use of early transplant was associated with a 
dramatic benefit in PFS.

I think the implications for clinical practice 
are big. The important thing to remember is this 
is a triplet, and the field has already moved into 
quadruplets, so we are using the 3-drug platforms 
of a proteasome inhibitor, an IMiD [immunomodu-
latory imide drug], and a steroid with an antibody 
added. That’s already moved the goalposts further 
in the right direction. We know for example if you 
combine RVd with daratumumab [Darzalex] if you 
combine KRd [carfilzomib (Kyprolis)] with dara-
tumumab the results are dramatic with or without 
transplant. This is becoming a very exciting new 
area. This study provides a foundation to interpret-
ing and understanding these new results and at the 
same time—given the adoption of quadruplet ther-
apy in the community now because of the excellent 
data from various studies supporting it—we are now 
seeing even more innovative approaches.

Michael Wang, MD
The University of Texas  
MD Anderson Cancer Center

Primary results from the double-blind, placebo- 
controlled, phase III SHINE study of ibrutinib in 
combination with bendamustine-rituximab (BR) 
and R maintenance as a first-line treatment for 
older patients with mantle cell lymphoma (MCL) 
(Abstract LBA7502)

Patients with treatment-naïve mantle cell 
lymphoma experienced a significant improve-
ment in progression-free survival (PFS) when 
treated with the Bruton’s tyrosine kinase inhib-
itor ibrutinib (Ibr) plus bendamustine (BR) and 
rituximab (R) followed by rituximab maintenance 
compared with standard chemoimmunother-
apy, according to results from the phase 3 SHINE 
trial (NCT01776840).

The trial met its primary end point; at a 
median follow-up of 84.7 months, patients treated 
with Ibr plus BR and R followed by R mainte-
nance (n = 261) achieved a median PFS of 80.6 
months (95% CI, 61.9-not evaluable) compared 
with 52.9 months (95% CI, 43.7-71.0) for patients 
who received placebo plus BR and R followed 
by R maintenance (n = 262), resulting in a 25% 
reduction in the risk of disease progression or 
death (HR, 0.75; 95% CI, 0.59-0.96; P = .011). The 

complete response rates were 65.5% and 57.6%, 
respectively (P = .0567). 

A subgroup analysis found that the median PFS 
for patients with blastoid/pleomorphic histology 
who received the Ibr combination (n = 19) was 
25.6 months vs 10.3 months among the 26 
patients who received placebo (HR, 0.66; 95% CI, 
0.32-1.35). For patients with a TP53 mutation, the 
median PFS was 28.8 months and 11.0 months for 
patients in the Ibr (n = 26) and placebo (n = 24) 
groups, respectively (HR 0.95; 95% CI, 0.50-1.80).

SHINE is the first phase 3 study to show 
that ibrutinib in combination with 

chemoimmunotherapy is highly effective in patients 
with untreated MCL. This combination displayed 
adverse effects that were largely consistent with the 
ibrutinib and bendamustine-rituximab. This study 
should set a new benchmark for the first-line 
therapy of older patients with MCL or those 
unsuitable for stem cell transplantation.”

Jessica Leonard, MD
Oregon Health and Science 
University

Two-year follow-up of KTE-X19, an anti-CD19 
chimeric antigen receptor (CAR) T-cell therapy, 
in adult patients (Pts) with relapsed/refractory 
B-cell acute lymphoblastic leukemia (R/R B-ALL) in 
ZUMA-3 (Abstract 7010)

According to findings from the phase 1/2 ZUMA-3 
trial (NCT02614066), patients with relapsed/
refractory B-cell acute lymphoblastic leukemia 
who received the anti-CD19 chimeric antigen 
receptor T-cell agent brexucabtagene autoleu-
cel (KTE-X19) continue to experience durable 
survival benefits.

At a median follow-up of 26.8 months (range, 
20.7-32.6), the median overall survival (OS) 
was 25.4 months (95% CI, 16.2-not estimable 
[NE]) for both patients in the phase 2 portion 
(n = 55) and those in a pooled phase 1/2 analy-
sis (n = 78). Patients with a complete response 
(CR) or CR with incomplete count recovery 
achieved a median OS of 26.0 months (95% CI, 
21.9-NE) and 47.0 months (95% CI, 23.2-NE) in 
the phase 2 group (n = 39) and the pooled group 
(n = 57), respectively.

Additionally, the duration of remission (DOR) 
for patients with a CR in phase 2 (n = 31) was 
20.0 months (95% CI, 9.6-NE) when the DOR was 
censored at subsequent allogeneic stem cell trans-
plantation. When the DOR was not censored, the 
median DOR for patients who experienced a CR 
was 20.8 months (95% CI, 14.6-NE).

With longer follow-up, we do see that, for 
a subset of patients, response remains 

stable over time. Responses were attained in 
patients irrespective of age. Although the numbers 
are small, it is encouraging to see a therapy in 
which elderly patients have similar outcomes to 
those of younger patients. It will be interesting to 
see if this holds up in the real-world setting with a 
larger number of patients.”

MELANOMA

F. Stephen Hodi, MD
Dana-Farber Cancer Institute

Long-term survival in advanced melanoma for 
patients treated with nivolumab plus ipilimumab in 
CheckMate 067 (Abstract 9522)

Patients with previously untreated, 
unresectable, or metastatic stage III/IV mela-
noma treated with nivolumab plus ipilimumab 
achieved durable responses with an ongoing 
survival plateau, according to findings from a 
long-term analysis of the phase 3 CheckMate 067 
trial (NCT01844505).

With a minimum follow-up of 7.5 years, the 
median overall survival (OS) remained stable at 
72.1 months (95% CI, 38.2-not reached [NR]) for 
patients treated with nivolumab plus ipilimumab 
(n = 314) vs 36.9 months (95% CI, 28.2-58.7 for 
patients who received nivolumab monotherapy 
(n = 316) vs 19.9 months (95% CI, 16.8-24.6) for 
patients receiving ipilimumab alone (n = 315). 

Additional data showed that the median 
progression-free survival was 11.5 months 
(95% CI, 8.9-20.0) for patients treated with the 
combination vs 6.9 months (95% CI, 5.1-10.2) 
for patients who received nivolumab vs 
2.9 months (95%, 2.8-3.1) for patients treated 
with ipilimumab. 

The median melanoma-specific survival for 
patients treated with the combination was NR 
(95% CI, 71.9-NR) vs 49.4 months (95% CI, 35.1-
NR) with nivolumab vs 21.9 months (95% CI, 
18.1-27.4) with ipilimumab.

Patients treated with nivolumab plus 
ipilimumab were less likely to receive 

subsequent systemic therapy or received it later 
than those treated with nivolumab alone or ipilim-
umab alone. Quality of life remains similar to the 
5-year analysis with no sustained deterioration 
during treatment, following treatment discontinua-
tion, or during the treatment-free period.” 

ASCO, CONTINUED FROM PAGE 23
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Bradley J. Monk, MD
University of Arizona  
College of Medicine Phoenix 
Phoenix, AZ

ATHENA–MONO (GOG-3020/ENGOT-ov45): A 
randomized, double-blind, phase 3 trial evaluating 
rucaparib monotherapy versus placebo as mainte-
nance treatment following response to first-line 
platinum-based chemotherapy in ovarian cancer 
(Abstract LBA5500)

Rucaparib (Rubraca) elicited a significant 
improvement in progression-free survival (PFS) 
outcomes vs placebo as first-line maintenance 
therapy in patients with ovarian cancer who 
responded to first-line platinum-based chemo-
therapy. The benefit was also observed across 
patient subgroups in both the primary and 
exploratory analyses of the ATHENA-MONO trial 
(NCT03522246). Specifically, the PARP inhibitor 
demonstrated improvements in both homolo-
gous recombination deficient (HRD)-positive and 
HRD-negative populations.

Results in the intention-to-treat (ITT) popula-
tion showed a median PFS of 20.2 months (95% 
CI, 15.2-24.7) in the rucaparib arm (n = 427) and 
9.2 months (95% CI, 8.3-12.2) in the placebo arm 

(n = 111; HR, 0.52; 95% CI, 0.40-0.68; log-rank P < 
.0001). The 24 month-PFS rates were 45.1% and 
25.4%, respectively.

In the HRD group, investigator-assessed 
median PFS was 28.7 months (95% CI, 23.0-NR) vs 
11.3 months (95% CI, 9.1-22.1) for rucaparib cohort 
(n = 185) and placebo cohort (n = 49), respec-
tively (HR, 0.47; 95% CI, 0.31-0.72; P = .0004). 
The 24 month-PFS rates were 56.3% and 
35.0%, respectively.

In the ITT population, the ORR in the rucaparib 
arm was 48.8% (95% CI, 32.9%-64.9%) vs 9.1% (95% 
CI, 0.2%-41.3%) in the placebo arm, with 1 CR in 
the rucaparib group and the rest of responses 
being PRs. Corresponding median DOR between 
groups was 22.1 months and 5.5 months.

Rucaparib first line maintenance 
treatment improves PFS regardless of  

the molecular signature including among patients 
in the HR-proficient cohort with a 5.6-month 
improvement and a hazard ratio of 0.60 overall. 
Among those with persistent disease after 6 cycles 
continue to respond. The highest-risk patients 
have the best hazard ratio. including patients who 
have residual disease after 6 cycles of carbopla-
tin, paclitaxel, and those who had interval 
debulking surgery or stage IV disease, and those 
who have a persistently elevated C125 [level] 
after 6 doses.”

Ursula A. Matulonis, MD
Dana-Farber Cancer Institute

Mirvetuximab soravtansine (MIRV) in patients with 
platinum-resistant ovarian cancer with high folate 
receptor alpha (FRα) expression: Characterization 
of antitumor activity in the SORAYA study 
(Abstract 5512)

Patients with platinum-resistant ovarian 
cancer have historically been an underserved 
population with few effective treatment 
options. However, a new option for these patients 
whose disease harbors a high level of folate 
receptor α (FRα) may be emerging as the first-
in-class antibody-drug conjugate mirvetuximab 
soravtansine displayed promising antitumor 
activity, according to results from the phase 3 
SORAYA trial (NCT04296890).

Efficacy-evaluable patients (n = 105) experi-
enced an investigator-assessed overall response 
rate (ORR) of 32.4% (95% CI, 23.6%-42.2%), 

including a 4.8% complete response (CR) rate. 
The investigator-assessed median duration of 
response (DOR) was 6.9 months (95% CI, 5.6-9.7) 
and the median time to response was 1.5 months 
(range, 1.0-5.6). The disease control rate (DCR) 
was 51.4% (95% CI, 41.5%-61.3%), with a 71.4% 
tumor reduction rate.

Additionally, the median investigator-assessed 
progression-free survival (PFS) was 4.3 months 
(95% CI, 3.7-5.2). The median overall survival (OS) 
was 13.8 months (95% CI, 12.0-not estimable), 
although study authors noted that the data is still 
immature and is descriptive in nature.

The results from SORAYA position were 
mirvetuximab soravtansine to become a 

practice-changing therapy for patients with 
platinum-resistant ovarian cancer [that is] high-
grade serous and FRα positive, in a place in 
treatment where patients have very few options. 
Mirvetuximab soravtansine is a well-tolerated drug 
for patients who have responses, and those 
responses are durable. They are deep responses, 
where we saw complete responses, which is really 
an unheard-of phenomenon in the treatment of 
platinum-resistant ovarian cancer.”

Hussein A. Tawbi, MD, PhD
The University of Texas  
MD Anderson Cancer Center

Nivolumab (NIVO) + relatlimab (RELA) versus NIVO 
in previously untreated metastatic or unresectable 
melanoma: OS and ORR by key subgroups from 
RELATIVITY-047 (Abstract 9505)

Patients with previously untreated metastatic 
or unresectable melanoma treated with a fixed-
dose combination of nivolumab (Opdivo) plus 
relatlimab achieved benefits in progression-free 
survival (PFS), overall survival (OS), and over-
all response rate (ORR) compared with nivolumab 
monotherapy across key subgroups, according 
to an analysis of the phase 2/3 RELATIVITY-047 
trial (NCT03470922).

For patients with a lactate dehydrogenase level 
less than or equal to the upper limit of normal, 
the median OS was not reached with either the 
combination (n = 225) or nivolumab monother-
apy (n = 231; HR, 0.76; 95% CI, 0.51-1.11). The ORR 
was 50% (95% CI, 43.1%-56.5%) and 35% (95% CI, 
28.5%-41.2%), respectively. 

Patients with a high tumor burden (≥ quartile 
3) treated with the combination (n = 84) achieved 
a median OS of 17 months (95% CI, 10.8-34.0) 
compared with 9 months (95% CI, 6.2-19.1) among 
75 patients treated with nivolumab alone (HR, 
0.75; 0.51-1.11).

RELATIVITY-047 has met its primary end 
point and demonstrated a superior PFS 

benefit of the dual checkpoint blockade with 
nivolumab and relatlimab over single-agent 
nivolumab and remains consistent with longer 
follow-up. The PFS, OS, and ORR continue to favor 
[the combination] over nivolumab regardless of 
subgroup and most of the subgroups were generally 
consistent with the overall population. The 
biomarker status, the BRAF, PD-L1, LAG-3,  
and known prognostic factors did not impact  
that difference.”
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Joshua K. Sabari, MD
Perlmutter Cancer Center,  
New York University Langone Health 
New York, NY

Activity of adagrasib (MRTX849) in patients with 
KRASG12C-mutated NSCLC and active, untreated 
CNS metastases in the KRYSTAL-1 trial 
(Abstract LBA9009)

Adagrasib (MRTX849) led to an intracranial objec-
tive response rate (ORR) of 32% and a median 
intracranial duration of response (DOR) that was 
not reached in patients with KRAS G12C–mutant 
non–small cell lung cancer (NSCLC) and active, 
untreated central nervous system (CNS) metastases, 
according to findings from the phase 1b portion of 
the phase 1/2 KRYSTAL-1 trial (NCT03785249).

Among the overall evaluable population  
(n = 19), the ORR was 32%; for patients with only 
nontarget lesions (n = 4) and those with target 
lesions with or without nontarget lesions (n = 15), 
it was 50% and 27%, respectively. The complete 
response rate was 16% in the overall group, 50% 
in the nontarget lesion group, and 7% in the target 
lesion group. Partial responses were also seen in 
16% of patients overall and in 20% of those with 
target lesions, but not in any patients with only 
nontarget lesions.

Fifty-three percent of patients in both the over-
all and target lesion groups had stable disease 
(SD), and 50% had SD in the nontarget lesion 
group. Investigators observed progressive disease 
in 11% of patients overall, in 13% with target 
lesions, but in no patients with nontarget lesions. 
The disease control rate (DCR) was 84%, 80%, and 
100%, for patients in the overall, target lesion, and 
nontarget lesion groups.

Objective intracranial responses were observed 
in 32% of all patients (95% CI, 12.6%-56.6%). The 
intracranial DCR was 84% (95% CI, 60.4%-96.6%). 
Fourteen of the 16 patients who responded had 
concordance between systemic and intracranial 
disease control. Additionally, the systemic ORR by 
RECIST 1.1 was 37% (95% CI, 16.3%-61.6%) and the 
systemic DCR was 79% (95% CI, 54.4%-93.9%).

At median follow-up of 6.6 months, the median 
overall survival had not been reached; median 
intracranial PFS was 4.2 months (95% CI, 3.8-not 
estimable). The median intracranial DOR had also 
not been reached (95% CI, 4.1-not estimable). Of 
the responders, 83% were still on therapy at the 
data cutoff of December 31, 2021. 

CNS metastases from KRAS G12C–mutant 
NSCLC are common and are associated 

with a poor prognosis. Adagrasib is the first KRAS 
G12C inhibitor to demonstrate clinical activity in 
patients with KRAS G12C–mutated NSCLC with both 
treated as well as active, untreated CNS metastases.”

Julie R. Brahmer, MD
Johns Hopkins University  
Sidney Kimmel Comprehensive 
Cancer Center 
Baltimore, MD

Five-year survival outcomes with nivolumab 
(NIVO) plus ipilimumab (IPI) versus chemotherapy 
(chemo) as first-line (1L) treatment for metastatic 
non–small cell lung cancer (NSCLC): Results from 
CheckMate 227 (Abstract LBA9025)

Results of a 5-year analysis of the phase 3 
CheckMate 227 trial (NCT02477826) showed that 
the combination of nivolumab (Opdivo) plus 
ipilimumab (Yervoy) elicited durable overall 
survival (OS) benefit in patients with meta-
static non–small cell lung cancer (NSCLC) 
regardless of PD-L1 expression compared 
with chemotherapy.

The 5-year rate of overall survival (OS) 
rate with the nivolumab/ipilimumab 
among those with PD-L1 expression 
of at least 1% (n = 396) was 24% 
vs 14% with chemotherapy 
alone (n = 397). Among those 
with PD-L1 expression of 
less than 1%, the 5-year 
OS rate was 19% for those 
who received the combina-
tion (n = 187) vs 7% among 
patients who received 
chemotherapy (n = 186).

The immunotherapy combination also had a 
significantly higher duration of response (DOR) 
vs chemotherapy. Among patients with PD-L1 
expression of at least 1%, the median DOR with 
the combination was 24.5 months vs 6.7 months 
with chemotherapy. For those with PD-L1 expres-
sion less than 1% the median DOR was 19.4 vs 4.8 
months, respectively. 

It was quite exciting to see that there 
seems to be a plateau from the 4-year 

survival [data] to the 5-year survival [data]. There 
wasn’t much of a difference in the nivolumab and 
ipilimumab arm. This was exciting, almost a 
doubling of 5-year OS compared with chemother-
apy. Remember some of these patients who received 
chemotherapy go on to receive second-line immuno-
therapy. We also showed that there was a continued 

plateau of progression-free survival, and the 
median DOR was over 2 years in the nivolumab and 
ipilimumab arm. This just shows the power of 
immunotherapy to control disease for quite 
some time.” 

Luis G. Paz-Ares, MD, PhD
Hospital Universitario 12 de 
Octubre 
Madrid, Spain

First-line (1L) nivolumab (NIVO) + ipilimumab (IPI) 
+ 2 cycles of chemotherapy (chemo) versus chemo 
alone (4 cycles) in patients (pts) with metastatic 
non–small cell lung cancer (NSCLC): 3-year update 
from CheckMate 9LA (Abstract LBA9026)

Patients with metastatic non–small cell 
lung cancer (NSCLC) treated with first-

line nivolumab (Opdivo) and ipilimumab 
(Yervoy) plus chemotherapy experienced 
prolonged benefit in overall survival (OS) 
compared with those who received chemo-
therapy alone according to updated 
findings from the phase 3 CheckMate 9LA 

study (NCT03215706).
At 36.1-month minimum 
follow-up, the median OS for 

patients receiving the combi-
nation therapy compared 
with those who received 
chemotherapy only was 15.8 
months vs 11.0 months, 
respectively (HR, 0.74; 95% 

CI, 0.62-0.87). The 3-year 
OS rate with nivolumab/ipili-

mumab plus chemotherapy (n 
= 361) was 27% compared with 19% with chemo-
therapy alone (n = 358).

Patients also had OS benefit regardless of PD-L1 
status. Investigators also looked at outcomes 
based on PD-L1 expression of less than 1% (HR, 
0.67; 95% CI, 0.51-0.88), 1% or more (HR, 0.74; 
95% CI, 0.60-0.93), 1% to 49% (HR, 0.70; 95% CI, 
0.53-0.93), and 50% or more (HR, 0.75; 95% CI, 
0.53-1.07). 

We have previously shown that nivolumab 
plus ipilimumab plus 2 courses of 

chemotherapy significantly improve OS with no new 
safety signals as compared [with] chemotherapy 
alone in patients with metastatic NSCLC. We 
continue to see a sustained improved survival for 
those patients.”
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CALQUENCE is a registered trademark of the AstraZeneca group of companies. ©2022 AstraZeneca.
All rights reserved. US-63072 Last Updated 3/22

Reference: 1. Data on File, REF-63120. AstraZeneca Pharmaceuticals LP.

INTENDED FOR US AUDIENCE ONLY.

Indication and Usage
CALQUENCE is indicated for the treatment of adult patients with chronic lymphocytic leukemia (CLL) or small 
lymphocytic lymphoma (SLL).

Select Safety Information
Serious adverse events, including fatal events, have occurred with CALQUENCE, including serious and opportunistic 
infections, hemorrhage, cytopenias, second primary malignancies, and atrial fibrillation and flutter.  The most common 
adverse reactions (≥ 30%) of any grade in patients with CLL were anemia, neutropenia, thrombocytopenia, headache, 
upper respiratory tract infection, and diarrhea.

Please see Brief Summary of full Prescribing Information on adjacent pages.
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.

*Based on IMS claims data as of 2/2022. 
  1L=first-line; BTKi=Bruton tyrosine kinase inhibitor; CLL=chronic lymphocytic leukemia.

SCAN HERE TO DISCOVER MORE
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CALQUENCE® (acalabrutinib) capsules, for oral use 
Initial U.S. Approval: 2017

Brief Summary of Prescribing Information.  
For full Prescribing Information consult official package insert. 

INDICATIONS AND USAGE 
Chronic Lymphocytic Leukemia or Small Lymphocytic Lymphoma
CALQUENCE is indicated for the treatment of adult patients with chronic lymphocytic leukemia (CLL) or small  
lymphocytic lymphoma (SLL).

DOSAGE AND ADMINISTRATION 
Recommended Dosage
CALQUENCE as Monotherapy
For patients with CLL or SLL, the recommended dose of CALQUENCE is 100 mg taken orally approximately every  
12 hours until disease progression or unacceptable toxicity.
CALQUENCE in Combination with Obinutuzumab
For patients with previously untreated CLL or SLL, the recommended dose of CALQUENCE is 100 mg taken orally  
approximately every 12 hours until disease progression or unacceptable toxicity. Start CALQUENCE at Cycle 1 (each 
cycle is 28 days). Start obinutuzumab at Cycle 2 for a total of 6 cycles and refer to the obinutuzumab prescribing 
information for recommended dosing. Administer CALQUENCE prior to obinutuzumab when given on the same day.
Advise patients to swallow capsule whole with water. Advise patients not to open, break or chew the capsules. 
CALQUENCE may be taken with or without food. If a dose of CALQUENCE is missed by more than 3 hours, it should be 
skipped and the next dose should be taken at its regularly scheduled time. 
Extra capsules of CALQUENCE should not be taken to make up for a missed dose.
Recommended Dosage for Hepatic Impairment
Avoid administration of CALQUENCE in patients with severe hepatic impairment.
Dose modifications are not required for patients with mild or moderate hepatic impairment [see Use in Specific  
Populations (8.6) and Clinical Pharmacology (12.3) in the full Prescribing Information].
Recommended Dosage for Drug Interactions
Dose Modifications for Use with CYP3A Inhibitors or Inducers 
These are described in Table 1 [see Drug Interactions (7) in the full Prescribing Information]. 

Table 1: Recommended Dose Modifications for Use with CYP3A Inhibitors or Inducers
CYP3A Co-administered Drug Recommended CALQUENCE use

Inhibition
Strong CYP3A inhibitor

Avoid concomitant use.
If these inhibitors will be used short-term (such as anti-infectives for up 
to seven days), interrupt CALQUENCE.

Moderate CYP3A 
inhibitor 100 mg once daily.

Induction Strong CYP3A inducer
Avoid concomitant use.
If these inducers cannot be avoided, increase CALQUENCE dose to  
200 mg approximately every 12 hours.

Concomitant Use with Gastric Acid Reducing Agents
Proton Pump Inhibitors: Avoid concomitant use [see Drug Interactions (7) in the full Prescribing Information].
H2-Receptor Antagonists: Take CALQUENCE 2 hours before taking a H2-receptor antagonist [see Drug Interactions (7) 
in the full Prescribing Information].
Antacids: Separate dosing by at least 2 hours [see Drug Interactions (7) in the full Prescribing Information].
Dose Modifications for Adverse Reactions
Recommended dose modifications of CALQUENCE for Grade 3 or greater adverse reactions are provided in Table 2. 
Table 2:  Recommended Dose Modifications for Adverse Reactions

Event
Adverse Reaction  
Occurrence

Dose Modification
(Starting dose = 100 mg  
approximately every 12 hours)

Grade 3 or greater  
non-hematologic 
toxicities, 
Grade 3  
thrombocytopenia  
with bleeding, 
Grade 4  
thrombocytopenia 
or
Grade 4  
neutropenia lasting 
longer than 7 days

First and Second 

Interrupt CALQUENCE. 
Once toxicity has resolved to Grade 1 or baseline level, 
CALQUENCE may be resumed at 100 mg approximately every 
12 hours.

Third

Interrupt CALQUENCE. 
Once toxicity has resolved to Grade 1 or baseline level, 
CALQUENCE may be resumed at a reduced frequency of  
100 mg once daily.

Fourth Discontinue CALQUENCE.

Adverse reactions graded by the National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE).

Refer to the obinutuzumab prescribing information for management of obinutuzumab toxicities.

CONTRAINDICATIONS 
None.

WARNINGS AND PRECAUTIONS 
Serious and Opportunistic Infections
Fatal and serious infections, including opportunistic infections, have occurred in patients with hematologic  
malignancies treated with CALQUENCE.
Serious or Grade 3 or higher infections (bacterial, viral, or fungal) occurred in 19% of 1029 patients exposed to  
CALQUENCE in clinical trials, most often due to respiratory tract infections (11% of all patients, including pneumonia in 
6%). These infections predominantly occurred in the absence of Grade 3 or 4 neutropenia, with neutropenic infection 
reported in 1.9% of all patients. Opportunistic infections in recipients of CALQUENCE have included, but are not limited 
to, hepatitis B virus reactivation, fungal pneumonia, Pneumocystis jiroveci pneumonia, Epstein-Barr virus reactivation, 
cytomegalovirus, and progressive multifocal leukoencephalopathy (PML). Consider prophylaxis in patients who are at 
increased risk for opportunistic infections. Monitor patients for signs and symptoms of infection and treat promptly.
Hemorrhage 
Fatal and serious hemorrhagic events have occurred in patients with hematologic malignancies treated with 
CALQUENCE. Major hemorrhage (serious or Grade 3 or higher bleeding or any central nervous system bleeding)  
occurred in 3.0% of patients, with fatal hemorrhage occurring in 0.1% of 1029 patients exposed to CALQUENCE in 
clinical trials. Bleeding events of any grade, excluding bruising and petechiae, occurred in 22% of patients.
Use of antithrombotic agents concomitantly with CALQUENCE may further increase the risk of hemorrhage. In clinical 
trials, major hemorrhage occurred in 2.7% of patients taking CALQUENCE without antithrombotic agents and 3.6% of 
patients taking CALQUENCE with antithrombotic agents. Consider the risks and benefits of antithrombotic agents when 
co-administered with CALQUENCE. Monitor patients for signs of bleeding.
Consider the benefit-risk of withholding CALQUENCE for 3-7 days pre- and post-surgery depending upon the type of 
surgery and the risk of bleeding.
Cytopenias 
Grade 3 or 4 cytopenias, including neutropenia (23%), anemia (8%), thrombocytopenia (7%), and lymphopenia (7%), 
developed in patients with hematologic malignancies treated with CALQUENCE. Grade 4 neutropenia developed in  
12% of patients. Monitor complete blood counts regularly during treatment. Interrupt treatment, reduce the dose, 
or discontinue treatment as warranted [see Dose Modifications for Adverse Reactions (2.4) in the full Prescribing 
Information].
Second Primary Malignancies 
Second primary malignancies, including skin cancers and other solid tumors, occurred in 12% of 1029 patients  
exposed to CALQUENCE in clinical trials. The most frequent second primary malignancy was skin cancer, reported in 
6% of patients. Monitor patients for skin cancers and advise protection from sun exposure.

Atrial Fibrillation and Flutter
Grade 3 atrial fibrillation or flutter occurred in 1.1% of 1029 patients treated with CALQUENCE, with all grades  
of atrial fibrillation or flutter reported in 4.1% of all patients. The risk may be increased in patients with cardiac  
risk factors, hypertension, previous arrhythmias, and acute infection. Monitor for symptoms of arrhythmia (e.g.,  
palpitations, dizziness, syncope, dyspnea) and manage as appropriate.

ADVERSE REACTIONS 
The following clinically significant adverse reactions are discussed in greater detail in other sections of the labeling:
•  Serious and Opportunistic Infections [see Warnings and Precautions (5.1) in the full Prescribing Information]
•  Hemorrhage [see Warnings and Precautions (5.2) in the full Prescribing Information]
•  Cytopenias [see Warnings and Precautions (5.3) in the full Prescribing Information]
•  Second Primary Malignancies [see Warnings and Precautions (5.4) in the full Prescribing Information] 
•  Atrial Fibrillation and Flutter [see Warnings and Precautions (5.5) in the full Prescribing Information]
Clinical Trials Experience 
As clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice.
The data in the Warnings and Precautions reflect exposure to CALQUENCE 100 mg approximately every 12 hours in 
1029 patients with hematologic malignancies. Treatment includes CALQUENCE monotherapy in 820 patients in 6 trials, 
and CALQUENCE with obinutuzumab in 209 patients in 2 trials. Among these recipients of CALQUENCE, 88% were 
exposed for at least 6 months and 79% were exposed for at least one year. In this pooled safety population, adverse 
reactions in ≥ 30% of 1029 patients were anemia, neutropenia, upper respiratory tract infection, thrombocytopenia, 
headache, diarrhea, and musculoskeletal pain.
Chronic Lymphocytic Leukemia
The safety data described below reflect exposure to CALQUENCE (100 mgapproximately every 12 hours, with or  
without obinutuzumab) in 511 patients with CLL from two randomized controlled clinical trials [see Clinical Studies 
(14.2) in the full Prescribing Information].
The most common adverse reactions (≥ 30%) of any grade in patients with CLL were anemia, neutropenia, thrombo-
cytopenia, headache, upper respiratory tract infection, and diarrhea.
ELEVATE-TN
The safety of CALQUENCE plus obinutuzumab (CALQUENCE+G), CALQUENCE monotherapy, and obinutuzumab plus 
chlorambucil (GClb) was evaluated in a randomized, multicenter, open-label, actively controlled trial in 526 patients 
with previously untreated CLL [see Clinical Studies (14.2) in the full Prescribing Information].
Patients randomized to the CALQUENCE+G arm were treated with CALQUENCE and obinutuzumab in combination for 
six cycles, then with CALQUENCE as monotherapy until disease progression or unacceptable toxicity. Patients initiated 
obinutuzumab on Day 1 of Cycle 2, continuing for a total of 6 cycles. Patient randomized to CALQUENCE monotherapy 
received CALQUENCE approximately every 12 hours until disease progression or unacceptable toxicity. The trial  
required age ≥ 65 years of age or 18 to < 65 years of age with a total Cumulative Illness Rating Scale (CIRS) > 6 or 
creatinine clearance of 30 to 69 mL/min, hepatic transaminases ≤ 3 times upper limit of normal (ULN) and total bilirubin 
≤ 1.5 times ULN, and allowed patients to receive antithrombotic agents other than warfarin or equivalent vitamin K 
antagonists.
During randomized treatment, the median duration of exposure to CALQUENCE in the CALQUENCE+G and CALQUENCE 
monotherapy arms was 27.7 months (range 0.3 to 40 months), with 95% and 92% and 89% and 86% of patients with 
at least 6 months and 12 months of exposure, respectively. In the obinutuzumab and chlorambucil arm the median 
number of cycles was 6 with 84% of patients receiving at least 6 cycles of obinutuzumab, 70% of patients received at 
least 6 cycles of chlorambucil. Eighty-five percent of patients in the CALQUENCE+G arm received at least 6 cycles of 
obinutuzumab.
In the CALQUENCE+G and CALQUENCE monotherapy arms, fatal adverse reactions that occurred in the absence of  
disease progression and with onset within 30 days of the last study treatment were reported in 2% for each treatment  
arm, most often from infection. Serious adverse reactions were reported in 39% of patients in the CALQUENCE+G arm 
and 32% in the CALQUENCE monotherapy arm, most often due to events of pneumonia (2.8% to 7%).
In the CALQUENCE+G arm, adverse reactions led to treatment discontinuation in 11% of patients and a dose reduction 
of CALQUENCE in 7% of patients. In the CALQUENCE monotherapy arm, adverse reactions led to discontinuation in 
10% and dose reduction in 4% of patients.
Tables 5 and 6 presents adverse reactions and laboratory abnormalities identified in the ELEVATE-TN trial.
Table 5: Common Adverse Reactions (≥ 15% Any Grade) with CALQUENCE in Patients with CLL (ELEVATE-TN)

Body System  
Adverse Reaction*

CALQUENCE
plus Obinutuzumab

N=178

CALQUENCE
Monotherapy N=179

Obinutuzumab  
plus Chlorambucil

N=169
All Grades

(%)
Grade ≥ 3

(%)
All Grades

(%)
Grade ≥ 3

(%)
All Grades

(%)
Grade ≥ 3

(%)
Infections
Infection† 69 22‡ 65 14‡ 46 13‡

Upper respiratory tract infectiona 39 2.8 35 0 17 1.2
Lower respiratory tract infectionb 24 8 18 4.5 7 1.8
Urinary tract infection 15 1.7 15 2.8 5 0.6
Blood and lymphatic system disorders§

Neutropeniac 53 37 23 13 78 50
Anemiad 52 12 53 10 54 14
Thrombocytopeniae 51 12 32 3.4 61 16
Lymphocytosisf 12 11 16 15 0.6 0.6
Nervous system disorders
Headache 40 1.1 39 1.1 12 0
Dizziness 20 0 12 0 7 0
Gastrointestinal disorders
Diarrhea 39 4.5 35 0.6 21 1.8
Nausea 20 0 22 0 31 0
Musculoskeletal and connective tissue disorders
Musculoskeletal paing 37 2.2 32 1.1 16 2.4
Arthralgia 22 1.1 16 0.6 4.7 1.2
General disorders and administration site conditions
Fatigueh 34 2.2 23 1.1 24 1.2
Skin and subcutaneous tissue disorders
Bruisingi 31 0 21 0 5 0
Rashj 26 2.2 25 0.6 9 0.6
Vascular disorders
Hemorrhagek 20 1.7 20 1.7 6 0
* Per NCI CTCAE version 4.03
† Includes any adverse reactions involving infection or febrile neutropenia
‡ Includes 3 fatal cases in the CALQUENCE plus obinutuzumab arm, 3 fatal cases in the CALQUENCE monotherapy arm and 1 fatal case 

in the obinutuzumab plus chlorambucil arm
§ Derived from adverse reaction and laboratory data
a Upper respiratory tract infection, nasopharyngitis and sinusitis
b Includes pneumonia, lower respiratory tract infection, bronchitis, bronchiolitis, tracheitis, and lung infection
c Includes neutropenia, neutrophil count decreased, and related laboratory data
d Includes anemia, red blood cell count decreased, and related laboratory data
e Includes thrombocytopenia, platelet count decreased, and related laboratory data
f Includes lymphocytosis, lymphocyte count increased, and related laboratory data
g Includes back pain, bone pain, musculoskeletal chest pain, musculoskeletal pain, musculoskeletal discomfort, myalgia, neck pain, 

pain in extremity and spinal pain
h Includes asthenia, fatigue, and lethargy
i Includes bruise, contusion, and ecchymosis
j Includes rash, dermatitis, and other related terms
k Includes hemorrhage, hematoma, hemoptysis, hematuria, menorrhagia, hemarthrosis, and epistaxis
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Other clinically relevant adverse reactions (all grades incidence < 15%) in recipients of CALQUENCE (CALQUENCE in 
combination with obinutuzumab and monotherapy) included:
•  Neoplasms: second primary malignancy (10%), non-melanoma skin cancer (5%)
•  Cardiac disorders: atrial fibrillation or flutter (3.6%), hypertension (5%)
•  Infection: herpesvirus infection (6%)
Table 6: Select Non-Hematologic Laboratory Abnormalities (≥ 15% Any Grade), New or Worsening from Baseline 
in Patients Receiving CALQUENCE (ELEVATE-TN) 

Laboratory 
Abnormality*,a

CALQUENCE plus  
Obinutuzumab

N=178

CALQUENCE  
Monotherapy

N=179

Obinutuzumab plus  
Chlorambucil

N=169

All 
Grades (%)

Grade ≥ 3 
(%)

All 
Grades (%)

Grade ≥ 3 
(%)

All 
Grades (%)

Grade ≥ 3 
(%)

Uric acid increase 29 29 22 22 37 37

ALT increase 30 7 20 1.1 36 6

AST increase 38 5 17 0.6 60 8

Bilirubin increase 13 0.6 15 0.6 11 0.6
*Per NCI CTCAE version 4.03
a Excludes electrolytes

Increases in creatinine 1.5 to 3 times the upper limit of normal occurred in 3.9% and 2.8% of patients in the 
CALQUENCE combination arm and monotherapy arm, respectively.
ASCEND
The safety of CALQUENCE in patients with relapsed or refractory CLL was evaluated in a randomized, open-label study 
(ASCEND) [see Clinical Studies (14.2) in the full Prescribing Information]. The trial enrolled patients with relapsed 
or refractory CLL after at least one prior therapy and required hepatic transaminases ≤ 2 times upper limit of normal 
(ULN), total bilirubin ≤ 1.5 times ULN, and an estimated creatinine clearance ≥ 30 mL/min. The trial excluded patients 
having an absolute neutrophil count < 500/μL, platelet count < 30,000/μL, prothrombin time or activated partial  
thromboplastin time > 2 times ULN, significant cardiovascular disease, or a requirement for strong CYP3A inhibitors or 
inducers. Patients were allowed to receive antithrombotic agents other than warfarin or equivalent vitamin K antagonist.
In ASCEND, 154 patients received CALQUENCE (100 mg approximately every 12 hours until disease progression or 
unacceptable toxicity), 118 received idelalisib (150 mg approximately every 12 hours until disease progression or 
unacceptable toxicity) with up to 8 infusions of a rituximab product, and 35 received up to 6 cycles of bendamustine 
and a rituximab product. The median age overall was 68 years (range: 32-90); 67% were male; 92% were white; and 
88% had an ECOG performance status of 0 or 1.
In the CALQUENCE arm, serious adverse reactions occurred in 29% of patients. Serious adverse reactions in > 5%  
of patients who received CALQUENCE included lower respiratory tract infection (6%). Fatal adverse reactions within  
30 days of the last dose of CALQUENCE occurred in 2.6% of patients, including from second primary malignancies 
and infection.
In recipients of CALQUENCE, permanent discontinuation due to an adverse reaction occurred in 10% of patients, most 
frequently due to second primary malignancies followed by infection. Adverse reactions led to dosage interruptions 
of CALQUENCE in 34% of patients, most often due to respiratory tract infections followed by neutropenia, and dose 
reduction in 3.9% of patients.
Selected adverse reactions are described in Table 7 and non-hematologic laboratory abnormalities are described in 
Table 8. These tables reflect exposure to CALQUENCE with median duration of 15.7 months with 94% of patients on 
treatment for greater than 6 months and 86% of patients on treatment for greater than 12 months. The median duration 
of exposure to idelalisib was 11.5 months with 72% of patients on treatment for greater than 6 months and 48% of 
patients on treatment for greater than 12 months. Eighty-three percent of patients completed 6 cycles of bendamustine 
and rituximab product.
Table 7: Common Adverse Reactions (≥ 15% Any Grade) with CALQUENCE in Patients with CLL (ASCEND)

Body System
Adverse Reaction*

CALQUENCE
N=154

Idelalisib plus  
Rituximab Product 

N=118

Bendamustine plus 
Rituximab Product

N=35
All Grades 

(%)
Grade ≥ 3 

(%)
All Grades 

(%)
Grade ≥ 3 

(%)
All Grades 

(%)
Grade ≥ 3 

(%)
Infections 
Infection† 56 15‡ 65 28‡ 49 11
Upper respiratory tract infectiona 29 1.9 26 3.4 17 2.9
Lower respiratory tract infectionb 23 6 26 15 14 6
Blood and lymphatic system disorders §

Neutropeniac 48 23 79 53 80 40
Anemiad 47 15 45 8 57 17
Thrombocytopeniae 33 6 41 13 54 6
Lymphocytosisf 26 19 23 18 2.9 2.9
Nervous system disorders
Headache 22 0.6 6 0 0 0
Gastrointestinal disorders
Diarrheag 18 1.3 49 25 14 0
Vascular disorders
Hemorrhageh 16 1.3 5 1.7 6 2.9
General disorders 
Fatiguei 15 1.9 13 0.8 31 6
Musculoskeletal and connective tissue disorders
Musculoskeletal painj 15 1.3 15 1.7 2.9 0
*Per NCI CTCAE version 4.03
† Includes any adverse reactions involving infection or febrile neutropenia
‡ Includes 1 fatal case in the CALQUENCE monotherapy arm and 1 fatal case in the Idelalisib plus Rituximab arm
§  Derived from adverse reaction and laboratory data
a  Upper respiratory tract infection, rhinitis and nasopharyngitis
b Includes pneumonia, lower respiratory tract infection, bronchitis, bronchiolitis, tracheitis, and lung infection.
c Includes neutropenia, neutrophil count decreased, and related laboratory data
d Includes anemia, red blood cell decreased, and related laboratory data
e  Includes thrombocytopenia, platelet count decreased, and related laboratory data
f  Includes lymphocytosis, lymphocyte count increased and related laboratory data
g Includes colitis, diarrhea, and enterocolitis
h Includes hemorrhage, hematoma, hemoptysis, hematuria, menorrhagia, hemarthrosis, and epistaxis
i  Includes asthenia, fatigue, and lethargy
j Includes back pain, musculoskeletal chest pain, musculoskeletal pain, musculoskeletal discomfort, pain in extremity, myalgia, spinal 

pain and bone pain

Other clinically relevant adverse reactions (all grades incidence < 15%) in recipients of CALQUENCE included:
•  Skin and subcutaneous disorders: bruising (10%), rash (9%)
•  Neoplasms: second primary malignancy (12%), non-melanoma skin cancer (6%)
•  Musculoskeletal and connective tissue disorders: arthralgia (8%)
•  Cardiac disorders: atrial fibrillation or flutter (5%), hypertension (3.2%)
•  Infection: herpesvirus infection (4.5%)

Table 8: Select Non-Hematologic Laboratory Abnormalities (≥ 10% Any Grade), New or Worsening from Baseline 
in Patients Receiving CALQUENCE  (ASCEND)

Laboratory
Abnormality a

CALQUENCE 
N=154

Idelalisib plus  
Rituximab Product

N=118

Bendamustine plus 
Rituximab Product

N=35

All 
Grades (%)

Grade 
≥ 3 (%)

All 
Grades (%)

Grade 
≥ 3 (%)

All 
Grades (%)

Grade 
≥ 3 (%)

Uric acid increase 15 15 11 11 23 23

ALT increase 15 1.9 59 23 26 2.9

AST increase 13 0.6 48 13 31 2.9

Bilirubin increase 13 1.3 16 1.7 26 11
Per NCI CTCAE version 5
a Excludes electrolytes

Increases in creatinine to 1.5 to 3 times ULN occurred in 1.3% of patients who received CALQUENCE.

USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary 
Based on findings in animals, CALQUENCE may cause fetal harm and dystocia when administered to a pregnant  
woman. There are no available data in pregnant women to inform the drug-associated risk. In animal reproduction 
studies, administration of acalabrutinib to animals during organogenesis resulted in dystocia in rats and reduced fetal 
growth in rabbits at maternal exposures (AUC) 2 times exposures in patients at the recommended dose of 100 mg 
approximately every 12 hours (see Data). Advise pregnant women of the potential risk to a fetus.
The estimated background risk of major birth defects and miscarriage for the indicated population is unknown. All 
pregnancies have a background risk of birth defect, loss, or other adverse 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
In a combined fertility and embryo-fetal development study in female rats, acalabrutinib was administered orally  
at doses up to 200 mg/kg/day starting 14 days prior to mating through gestational day [GD] 17. No effects on  
embryo-fetal development and survival were observed. The AUC at 200 mg/kg/day in pregnant rats was approximately 
9-times the AUC in patients at the recommended dose of 100 mg approximately every 12 hours. The presence of 
acalabrutinib and its active metabolite were confirmed in fetal rat plasma.
In an embryo-fetal development study in rabbits, pregnant animals were administered acalabrutinib orally at doses  
up to 200 mg/kg/day during the period of organogenesis (from GD 6-18). Administration of acalabrutinib at doses  
≥ 100 mg/kg/day produced maternal toxicity and 100 mg/kg/day resulted in decreased fetal body weights and delayed 
skeletal ossification. The AUC at 100 mg/kg/day in pregnant rabbits was approximately 2-times the AUC in patients at 
100 mg approximately every 12 hours.
In a pre- and postnatal development study in rats, acalabrutinib was administered orally to pregnant animals during 
organogenesis, parturition and lactation, at doses of 50, 100, and 150 mg/kg/day. Dystocia (prolonged or difficult 
labor) and mortality of offspring were observed at doses ≥ 100 mg/kg/day. The AUC at 100 mg/kg/day in pregnant rats 
was approximately 2-times the AUC in patients at 100 mg approximately every 12 hours. Underdeveloped renal papilla 
was also observed in F1 generation offspring at 150 mg/kg/day with an AUC approximately 5-times the AUC in patients 
at 100 mg approximately every 12 hours.
Lactation
Risk Summary
No data are available regarding the presence of acalabrutinib or its active metabolite in human milk, its effects on the 
breastfed child, or on milk production. Acalabrutinib and its active metabolite were present in the milk of lactating 
rats. Due to the potential for adverse reactions in a breastfed child from CALQUENCE, advise lactating women not to 
breastfeed while taking CALQUENCE and for at least 2 weeks after the final dose.
Females and Males of Reproductive Potential
Pregnancy
Pregnancy testing is recommended for females of reproductive potential prior to initiating CALQUENCE therapy.
Contraception 
Females
CALQUENCE may cause embryo-fetal harm and dystocia when administered to pregnant women [see Use in Specific 
Populations (8.1) in the full Prescribing Information]. Advise female patients of reproductive potential to use effective 
contraception during treatment with CALQUENCE and for at least 1 week following the last dose of CALQUENCE. 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.
Pediatric Use 
The safety and efficacy of CALQUENCE in pediatric patients have not been established.
Geriatric Use 
Of the 929 patients with CLL or MCL in clinical trials of CALQUENCE, 68% were 65 years of age or older, and 24% 
were 75 years of age or older. Among patients 65 years of age or older, 59% had Grade 3 or higher adverse reactions 
and 39% had serious adverse reactions. Among patients younger than age 65, 45% had Grade 3 or higher adverse 
reactions and 25% had serious adverse reactions. No clinically relevant differences in efficacy were observed between 
patients ≥ 65 years and younger.
Hepatic Impairment
Avoid administration of CALQUENCE in patients with severe hepatic impairment. The safety of CALQUENCE has  
not been evaluated in patients with moderate or severe hepatic impairment [see Recommended Dosage for Hepatic 
Impairment (2.2) and Clinical Pharmacology (12.3) in the full Prescribing Information].

Distributed by:
AstraZeneca Pharmaceuticals LP
Wilmington, DE 19850

CALQUENCE is a registered trademark of the AstraZeneca group of companies. 
©AstraZeneca 2019

11/19   US-34118   12/19

US-63072_US-34118 Calquence Oncology Live.indd   3US-63072_US-34118 Calquence Oncology Live.indd   3 6/28/22   1:25 PM6/28/22   1:25 PM



Conference Highlights

Vol. 23 | No. 14 | JULY 2022   35

2 0 2 2  A S C O

 ASCO, CONTINUED FROM PAGE 31

GENITOURINARY CANCERS

Ian D. Davis, MBBS, PhD
Monash University 
Box Hill, Australia

Updated overall survival outcomes in ENZAMET 
(ANZUP 1304), an international, cooperative group 
trial of enzalutamide in metastatic hormone-sensi-
tive prostate cancer (mHSPC) (Abstract LBA5004)

The addition of enzalutamide (Xtandi) to 
testosterone suppression (TS) vs a conven-
tional nonsteroidal antiandrogen agent (NSAA) 
continued to provide clinically meaningful 
improvements in overall survival (OS) in patients 
with metastatic hormone-sensitive prostate 
cancer (mHSPC), according to updated data from 
the phase 3 ENZAMET trial (NCT02446405).

Data from the international, cooperative group, 
phase 3 study, which compared enzalutamide 

with the standard of care as first-line therapy 
in mHSPC, showed that the median OS in the 
combined cohort was not yet reached (NR) with 
enzalutamide vs 73.2 months (95% CI, 64.7-NR) 
in the control arm (HR, 0.70; 95% CI, 0.58-
0.84; P < .0001). The 5-year survival rate was 
67% compared with 57% in the investigative and 
control arms, respectively.

Notably, patients with low-volume disease and 
M1 high-volume disease were found to derive 
more pronounced benefit from enzalutamide than 
other subgroups analyzed in the study.

ENZAMET adds to the body of knowledge 
from several other pivotal trials and now 

informs best practices for mHSPC. Longer follow-up 
is required, including, where possible, investigation 
of differential effects in various prognostic 
subgroups. Enzalutamide should be considered in 
all patients with metastatic disease and especially 
in those for whom docetaxel is considered unsuit-
able or unlikely to be beneficial.”

Neeraj Agarwal, MD
Huntsman Cancer Institute 
Salt Lake City, UT

Genomic aberrations associated with overall 
survival (OS) in metastatic castration-sensitive 
prostate cancer (mCSPC) treated with apalutamide 
(APA) or placebo (PBO) plus androgen deprivation 
therapy (ADT) in TITAN (Abstract 5066)

A post-hoc analysis of the phase 3 TITAN trial 
(NCT02489318) revealed potential biomark-
ers to help predict overall survival (OS) with 
apalutamide (Erleada) plus androgen-depriva-
tion therapy (ADT) as treatment for patients 
with metastatic castration-sensitive prostate 
cancer (mCSPC).

For the biomarker analysis, investigators used 
next-generation sequencing to analyze circulat-
ing tumor DNA (ctDNA) and genomic aberrations 
in 17 prostate cancer–related genes at baseline 
and at end of study treatment (EOST).

At baseline, 36% (41/114) of patients had 
detectable ctDNA, of which 27% (11/41) 
had any genomic AR aberration and 24% 
(10/41) had AR gene amplification. At EOST, 
75% (97/129) of patients had detectable 

ctDNA, of which 67% (65/97) had any 
genomic AR aberration and 63% (61/97) 
had AR gene amplification. These increases were 
statistically significant (P < .001 for EOST vs 
baseline for all 3).

The investigators also reported that multi-
variate analyses from both treatment groups 
showed that the baseline biomarkers of ctDNA 
(HR, 1.92; 95% CI, 1.11-3.31; P = .0190) and 
any AR genomic aberrations (HR, 6.68; 95% CI, 
1.68-26.49; P = .0069) were significantly associ-
ated with poor OS.

Similarly, multivariate analyses from both 
treatment groups also showed that the EOST 
biomarkers of any AR genomic aberration (HR, 
1.65; 95% CI, 1.02-2.69; P = .0431) and PI3K path-
way aberrations (HR, 2.23; 95% CI, 1.39-3.59; P = 
.0009) were associated with poor OS.

Presence of ctDNA or select androgen 
receptor (AR) and non-AR biomarkers at 

baseline or end of study treatment (EOST) may be 
associated with worse survival [with apalutamide/
ADT] among patients with mCSPC. The predictive 
value of these biomarkers for survival in mCSPC 
needs further confirmation. However, I think it is a 
good start for us looking for these biomarkers in 
large phase 3 trials and hopefully, one day we will 
be able to use baseline ctDNA or baseline AR data 
in our treatment decision making.”

Christopher W. Ryan, MD
Oregon Health & Science University 
Portland, OR

EVEREST: Everolimus for renal cancer ensuing 
surgical therapy—A phase III study (SWOG S0931, 
NCT01120249) (Abstract LBA4500)

Adjuvant everolimus (Afinitor) significantly 
improved recurrence-free survival (RFS) when 
compared with placebo in patients with very high-
risk renal cell carcinoma (RCC), according to findings 
from the phase 3 EVEREST trial (NCT01120249).

EVEREST represents the first results for an adju-
vant mTOR inhibitor for RCC. A 15% reduction 
in the risk of recurrence or death was observed 
among all treated patients (HR, 0.85; 95% CI, 0.72-
1.00; P = .025); however, this narrowly missed the 
bar for statistical significance (defined as P = .022). 
The only statistically significant improvement in 
recurrence-free survival was observed in a very 
high-risk subgroup, which was defined as a range 
from pT3a grade 3 to 4 to pT4 of any grade with no 
nodal involvement or those with any pT stage and 
grade with node positivity (HR, 0.79; 95% 0.65-
0.97; P = .011). This subgroup experienced a 21% 
reduction in risk of recurrence or death.

“Adjuvant everolimus improved RFS in RCC 
patients after nephrectomy but the nominal 
significance level was narrowly missed. The 
effect of everolimus was especially pronounced in 
those with very high-risk disease, a patient popu-
lation for whom adjuvant therapy is currently 
recommended,” Christopher W. Ryan, MD, of 
the Oregon Health & Science University, Knight 
Cancer Institute, said during a presentation of 
the results. “These compelling results warrant 
further investigation into the role of everolimus 
in the current adjuvant landscape and subsets 
who might benefit the most.”

Adjuvant everolimus improved RFS in 
RCC patients after nephrectomy but the 

nominal significance level was narrowly missed. 
The effect of everolimus was especially pronounced 
in those with very high-risk disease, a patient 
population for whom adjuvant therapy is currently 
recommended. These compelling results warrant 
further investigation into the role of everolimus in 
the current adjuvant landscape and subsets who 
might benefit the most.”
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Kristen Millado, MD
Miami Cancer Institute 
Miami, FL

Long-term outcomes in patients with advanced 
urothelial carcinoma (UC) who received avelumab 
first-line (1L) maintenance with or without second-
line (2L) treatment: Exploratory analyses from 
JAVELIN Bladder 100 (Abstract 4560)

The addition of maintenance avelumab (Bavencio) 
to best supportive care (BSC) demonstrated 
improved outcomes for patients with advanced 
urothelial carcinoma including those who went 
on to receive second-line therapy, according to 
results of an exploratory analysis of the JAVELIN 
Bladder 100 trial (NCT02603432).

The median overall survival (OS) was not 
reached in patients still receiving avelumab and 
was 19.9 months (95% CI, 18.2-23.0) in patients 
who discontinued avelumab and received second-
line treatment. Further, the median OS was 
18.2 months (95% CI, 10.0-34.4) in patients who 
discontinued avelumab and did not receive 
second-line treatment.

Median follow-up in the avelumab arm was 
38.0 months at the data cutoff. Of the 350 patients 
randomized to avelumab plus BSC, 43 (12.3%) 
were still receiving avelumab first-line mainte-
nance, with a median duration of treatment of 
35.6 months (range, 24.5-49.7); 185 (52.9%) discon-
tinued treatment with avelumab and proceeded 
to second-line treatment, with a median dura-
tion of avelumab treatment of 5.1 months (range, 
0.5-44.6); and 122 (34.9%) had discontinued 
avelumab and did not receive second-line treat-
ment, with a median duration of avelumab 
treatment of 5.0 months (range, 0.5-43.7).

Patients with advanced urothelial carcinoma 
who responded or had stable disease after the 
first line of platinum chemotherapy had prolonged 
OS with maintenance avelumab compared with 
best supportive care alone. This was true in both 
in the overall population and in the PD-L1–posi-
tive population.

The clinical usefulness of PD-L1 as a 
biomarker in advanced urothelial carci-

noma is still an area of uncertainty; PD-L1 is an 
imperfect biomarker. We need future biomarker 
development to include composite biomarker 
panels, which will help refine and identify 
subgroups of patients with differences in clinical 
benefit. There is also still an unmet need when it 
comes to characterizing patients with rapidly 
progressing disease on first-line chemotherapy, as 
these patients may also be refractory to immuno-
therapy and were not included in the study.”

Ben Ho Park, MD, PhD
Vanderbilt-Ingram Cancer Center 
Nashville, TN

Adjuvant chemotherapy guided by circulating 
tumor DNA analysis in stage II colon cancer: The 
randomized DYNAMIC trial (Abstract LBA100)

Guided approaches leveraging circulating tumor 
DNA (ctDNA) status can reduce the number of 
patients who receive adjuvant chemotherapy with-
out the risk of lowering recurrence-free survival 
rates for some patients with stage II colon 
cancer, according to findings from the phase 2 
DYNAMIC study.1

Investigators randomly assigned patients to 
ctDNA-guided treatment cohort (n = 294) or a 
standard-therapy cohort (n = 147). Those who 
tested negative for ctDNA in the guided cohort 
were given the chance to forego chemotherapy 
and patients who were positive for ctDNA received 
adjuvant chemotherapy. Overall, 15% of patients 
received chemotherapy in this arm compared with 
28% in the standard-treatment group, in which 
decision was based on standard clinical factors 
(relative risk [RR], 1.82; 95% CI, 1.25-2.65).

Despite less treatment in the ctDNA group, the 
recurrence-free survival (RFS) rates were similar 

between arms. Those in the ctDNA-guided cohort 
had a 2-year RFS rate of 93.5% compared with 
92.4% in the standard treatment group (1.1 percent-
age point difference; 95% CI, –4.1 to 6.2). The 
3-year RFS rates were 91.7% and 92.4%, respec-
tively (HR, 0.96; 95% CI, 0.51-1.82). Additionally, 
the study found that those with ctDNA-positive 
tumors experienced better outcomes when treated 
with an oxaliplatin-based doublet compared with a 
single-agent fluoropyrimidine therapy.

DYNAMIC evaluated whether we could 
use ctDNA to decide who might benefit 

from additional chemotherapies after surgery for 
stage II colon cancer. [These additional therapies 
were] compared with a control arm where [patients 
were treated with] the SOC. The results were 
encouraging because they showed us that we could 
reduce the amount of chemotherapy that would 
traditionally be given by about half. This is akin to 
the Oncotype [DX test] in breast cancer, where now 
we can spare many patients from chemotherapy 
because it doesn’t benefit them.

The other encouraging aspect of the DYNAMIC 
study was that there was no difference in outcomes 
in the ctDNA-guided arm vs the SOC arm in terms of 
number of relapses, meaning [ctDNA is] not going to 
compromise care. That’s important and, critically, 
it allows us to, going forward, design further, bigger 
trials using this technology for this group  
of patients.”

GASTROINTESTINAL CANCERS

Takayuki Yoshino, MD, PhD 
National Cancer 
Center Hospital East
Chiba, Japan

Panitumumab (PAN) plus mFOLFOX6 versus 
bevacizumab (BEV) plus mFOLFOX6 as first-line 
treatment in patients with RAS wild-type (WT) 
metastatic colorectal cancer (mCRC): Results from 
the phase 3 PARADIGM trial (Abstract LBA1)

The addition of panitumumab (Vectibix) to 
mFOLFOX6 (modified fluorouracil, leucovorin, 
and oxaliplatin) improved outcomes for patients 
with left-sided RAS wild-type metastatic colorec-
tal cancer (mCRC) compared with bevacizumab 
(Avastin) and chemotherapy in the front-line 
setting, according to results from the phase 3 
PARADIGM trial (NCT02394795).

In the left-sided population, the median overall 
survival (OS) in patients receiving panitu-
mumab and mFOLFOX6 (n = 312) was 37.9 months 
compared with 34.3 months in the bevacizumab 

and mFOLFOX6 arm (n = 292) (stratified HR, 0.82; 
95.798% CI, 0.68-0.99; P = .031).

Results showed an improvement in OS in the 
overall mCRC population as well. The median 
OS was 36.2 months with panitumumab and 
chemotherapy compared with 31.3 months with 
bevacizumab and chemotherapy (stratified HR, 
0.84; 95% CI, 0.72-0.98; P = .030) among 802 eval-
uable patients with RAS wild-type mCRC.

Panitumumab and the modified FOLFOX6 
[regimen] demonstrated longer survival 

[than] ever reported in the first-line metastatic 
colorectal cancer phase 3 studies. PARADIGM is 
the first prospective study to test the superiority of 
panitumumab over bevacizumab plus standard 
chemotherapy in patients with RAS wild-type 
[mCRC]. It’s important to keep in mind for our 
patients with surgically unresectable disease, the 
expected 5-year survival is still only at 15%. It’s 
only changed approximately 6% over the past 20 
years. We are constantly looking for new break-
throughs, and this is one of the longest OS that 
have been reported, and the median follow-up is 
extremely long at 61 months.”
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Dostarlimab Elicits Clinical Complete Response Among  
All Treated Patients With dMMR Rectal Cancer
by BRITTANY LOVELY

SINGLE-AGENT DOSTARLIMAB-GXLY 
(JEMPERLI) elicited a clinical complete 
response (cCR) rate of 100% with no evidence 
of residual tumor in 14 patients with stage II/
III mismatch repair–deficient (dMMR) locally 
advanced rectal cancer. The data from a phase 2 
trial (NCT04165772) were presented at the 2022 
American Society of Clinical Oncology Annual 
Meeting and published in the New England 
Journal of Medicine.1,2

“No patients have required chemother-
apy, radiation, or surgery [and] there has 
been no disease recurrence observed 
during the follow-up period,” Andrea 
Cercek, MD, said in a presentation of 
the data. “Longer follow-up is certainly 
required to establish the durability of 
this treatment. In conclusion we believe 
these data provide the framework for 
immunoablative therapies. It highlights 
the clinical impact of biomarker-driven ther-
apy, in other words of moving precision medicine 
into early-stage disease.” Cercek is section head 
of colorectal cancer and codirector of the Center 
for Young Onset Colorectal and Gastrointestinal 
Cancers at Memorial Sloan Kettering Cancer 
Center in New York, New York, where the 
trial was conducted.

The median follow-up for the analysis was 6.8 
months (range, 0.7-23.8). “The majority of our 
patients [achieve cCR] at 6 months, but we did 
have a few at 3 months as well. [We have] quite a 
bit of a range from 0.7 to nearly 24 months and all 
patients remain disease free,” Cercek said.

“Standard of care for T3, T4, or 
node-positive rectal cancer involves 
trimodality therapy,” explained Kimmie 
Ng, MD, MPH, associate chief of the 
Division of Gastrointestinal Oncology, 
director of the Young-Onset Colorectal 
Cancer Center, codirector of the Colon 
and Rectal Cancer Center, and direc-
tor of Translational Research in the 
Division of Gastrointestinal Oncology at 
Dana-Farber Cancer Institute in Boston, 
Massachusetts in a discussion of the data.

“However, because components of the stan-
dard of care may lead to significant morbidity and 
quality-of-life issues, many recent studies have 
tried to eliminate components of the standard of 
care while still maintaining efficacy,” said Ng, 
who is also an associate professor of medicine at 
Harvard Medical School in Boston.

Approximately 5% to 10% of rectal cancers 
are dMMR, which confers resistance to 

chemotherapy. Investigators hypothesized that 
PD-1 blockade may replace chemotherapy, chemo-
therapy and radiation, or replace the trimodality 
approach of chemotherapy, radiation, and surgery.

Patients enrolled in the trial received the PD-1 
monoclonal antibody dostarlimab at 500 mg intra-
venously every 3 weeks for 6 months, equaling  
9 total cycles. At baseline and through treatment, 
patients were closely monitored and assessed for 
response at 6 weeks, 3 months, and 6 months. At 

these key time points patients under-
went endoscopic and digital rectal 
exams. Upon treatment completion 
at 6 months patients then underwent 
comprehensive radiologic and endo-
scopic evaluation, including tumor 
biopsy collection and T2-weighted and 
diffusion-weighted MRI of the rectum; 
18F-fluorodeoxyglucose positron emis-
sion tomography; and CT scan of the 

chest, abdomen, and pelvis.
A cCR was defined as no evidence of residual 

tumor on both the digital and endoscopic rectal 
exams and on the rectal MRI results. Specifically, 
there must be visual evidence of primary rectal 
tumor disappearance on a normal digital exam 
and lack of signal on diffusion-weighted imaging 
with scar on T2-weighted imaging. Further, each 
target lymph node must have decreased short axis 
to less than 0.5 cm diameter.

If patients achieved cCR they entered a 
nonoperative follow-up window and under-
went evaluation every 4 months. Patients with 
residual disease would proceed to chemora-

diation until cCR was observed. If 
this was not achieved patients would 
proceed to surgery. Target enrollment 
is 30 patients.

The primary objective was over-
all response rate of PD-1 blockade with 
or without chemoradiation and patho-
logic complete response (pCR) or cCR 
at 12 months following treatment with 
dostarlimab with or without chemoradia-
tion. Secondary outcomes include safety 

and tolerability.
At the time of the presentation 18 patients 

had been accrued to the trial. A majority were 
women (67%) and had a median age of 54 years 
(range, 26-78). In terms of tumor staging 22% had 
T1/2 tumors and 78% had T3 or T4 tumors. The 
mean tumor mutational burden was 67 mut/Mb 
(range, 36-106).

A majority (94%) of patients had node-positive 
disease and 100% of patients had BRAF V600E 

wild-type disease. As Cercek noted during a 
question-and-answer session, this is because 
these are patients with left-sided tumors.

“What I’d like to highlight is that the major-
ity of these patients had big bulky tumors [with] 
94% node positive,” Cercek said. “The standard 
of care for these patients would have very likely 
required all 3 modalities—chemotherapy, radia-
tion and surgery.”

Cercek presented an overview of the first 2 
patients enrolled and treated with dostarlimab. 
The first patient was a woman aged 38 years 
who presented with a large, node-positive tumor. 
“After completion of 6 months of [dostarlimab], we 
noted disappearance of tumor on endoscopy, and 
no evidence of tumor on MRI; she achieved a cCR, 
which was a very exciting start to the trial.”

The second patient was a woman aged 30 years 
who presented with approximately 3 months of 
rectal bleeding, a change in the caliber of her 
stool, and pelvic pain for approximately 2 weeks 
prior to diagnosis. Cercek noted that she subse-
quently received a diagnosis of Lynch syndrome. A 
clear response was noted at 6-week follow-up, but 
Cercek added that a clinical benefit was observed 
as well. “After just 2 doses, she felt significantly 
better, her bowels had normalized, and she no 
longer had pelvic pain. At 3 months, she achieved 
a cCR [on endoscopy] and on MRI she had a near 
complete response. On PET [evidence of disease] 
had also completely disappeared. Her final exam-
ination, after completion of 6 months of therapy 
was notable for a cCR and I’m very happy to say 
that this has been sustained now in follow-up for 
nearly 2 years.”

In terms of safety no grade 3 or 4 adverse 
events were observed. “This has the poten-
tial to be translated rapidly into areas where 
access to modern chemotherapy and even more 
importantly, radiation and surgery may not be 
available,” Cercek said.

In August 2021, dostarlimab was approved by 
the FDA for the treatment of patients with dMMR 
recurrent or advanced solid tumors who have 
progressed on or following prior therapy and who 
have no satisfactory treatment options.3 

“Neoadjuvant dostarlimab for 6 months 
represents a promising new treatment for patients 
with stage II/III dMMR rectal cancer,” Ng said. “It 
is going to be critical that we identify predictive 
biomarkers of pathologic complete response to 
help guide the treatment for our patients.”  ■

For a full list of references,  
see the article at  . 
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To decrease the incidence of chemotherapy-induced 
myelosuppression in patients when administered prior to a platinum/
etoposide-containing regimen or topotecan-containing regimen

FOR EXTENSIVE-STAGE 
SMALL CELL LUNG 
CANCER (ES-SCLC)

SPARE THE MARROW. SPEAR THE TUMOR.
COSELA HELPS PROTECT AGAINST MYELOSUPPRESSION, WHILE CHEMOTHERAPY TARGETS CANCER CELLS

COSELA™ (trilaciclib) helps 
protect hematopoietic stem 
and progenitor cells (HSPCs), 
the source of blood cell 
lineages, including neutrophils, 
red blood cells, and platelets

THE FIRST AND ONLY PROACTIVE MULTILINEAGE MYELOPROTECTION THERAPY
In the Pivotal Study in 1st-line ES-SCLC, COSELA administered before an etoposide/carboplatin + atezolizumab (E/P/A) 
regimen resulted in1:

REDUCED INCIDENCE AND DURATION OF SEVERE NEUTROPENIA
Primary Endpoints: 1.9% vs 49.1% (P<0.0001) and 0 days vs 4 days (P<0.0001) with and without COSELA, respectively* 
NUMERICALLY LOWERED INCIDENCE OF GRADE 3/4 ANEMIA AND RBC TRANSFUSIONS
Secondary Endpoints: 19% vs 28% and 13% vs 21% with and without COSELA, respectively†

REDUCED THE INCIDENCE OF GRADE 3/4 THROMBOCYTOPENIA
Secondary Endpoint: 1.9% vs 37.7% with and without COSELA (P=0.0026)‡

REDUCED RATE OF CHEMOTHERAPY DOSE REDUCTIONS
Secondary Endpoint: 2.1 vs 8.5 with and without COSELA (P=0.0195)§

   REVIEW MULTILINEAGE EFFICACY AT COSELA.COM

INDICATION
COSELA is indicated to decrease the incidence of chemotherapy-induced myelosuppression in adult patients when 
administered prior to a platinum/etoposide-containing regimen or topotecan-containing regimen for extensive-stage small 
cell lung cancer (ES-SCLC).
* Multiplicity-adjusted P values. Adjusted relative risk (aRR) 0.038 (95% CI, 0.008, 0.195) and mean difference -3.6 (95% CI, -4.9, -2.3), respectively. Duration 
evaluated in Cycle 1.

†aRR 0.663 (95% CI, 0.336, 1.310) and aRR 0.642 (95% CI, 0.294, 1.404). RBC transfusions measured on/after 5 weeks. Grade 3/4 anemia defined as Grade 3/4 
decreased hemoglobin.

‡ Raw one-sided P value not adjusted for multiplicity. aRR 0.053 (95% CI, 0.008, 0.356). Results for platelet endpoints including incidence of Grade 3/4 
thrombocytopenia and platelet transfusions were not consistent across COSELA clinical trials; in studies 2 and 3, no difference in the incidence of Grade 3/4 
thrombocytopenia AEs was observed between the COSELA and placebo groups.

§ Raw one-sided P value not adjusted for multiplicity. Rate of all-cause dose reductions, events per 100 cycles. aRR 0.242 (95% CI, 0.079, 0.742).

References: COSELA (trilaciclib). Prescribing Information. G1 Therapeutics, Inc; 02/2021. 1. Daniel D, 
Kuchava V, Bondarenko I, et al. Trilaciclib prior to chemotherapy and atezolizumab in patients with 
newly diagnosed extensive-stage small cell lung cancer: a multicentre, randomised, double-blind, 
placebo-controlled Phase II trial. Int J Cancer. 2021;148:2557-2570. doi: 10.1002/ijc.33453.
G1 Therapeutics™ and the G1 Therapeutics logo, COSELA™ and the COSELA logo are trademarks 
of G1 Therapeutics, Inc.
©2022 G1 Therapeutics, Inc. All rights reserved. US-2200057 05/2022

SELECT IMPORTANT SAFETY INFORMATION
CONTRAINDICATION
•  COSELA is contraindicated in patients with a history 

of serious hypersensitivity reactions to trilaciclib.

WARNINGS AND PRECAUTIONS
Injection-Site Reactions, Including Phlebitis 
and Thrombophlebitis
•   COSELA administration can cause injection-site reactions, 

including phlebitis and thrombophlebitis, which occurred in 
56 (21%) of 272 patients receiving COSELA in clinical trials, 
including Grade 2 (10%) and Grade 3 (0.4%) adverse reactions. 
Monitor patients for signs and symptoms of injection-site 
reactions, including infusion-site pain and erythema during 
infusion. For mild (Grade 1) to moderate (Grade 2) injection-site 
reactions, flush line/cannula with at least 20 mL of sterile 0.9% 
Sodium Chloride Injection, USP or 5% Dextrose Injection, USP 
after end of infusion. For severe (Grade 3) or life-threatening 
(Grade 4) injection-site reactions, stop infusion and permanently 
discontinue COSELA. Injection-site reactions led to 
discontinuation of treatment in 3 (1%) of the 272 patients. 

Acute Drug Hypersensitivity Reactions
•  COSELA administration can cause acute drug hypersensitivity 

reactions, which occurred in 16 (6%) of 272 patients receiving 
COSELA in clinical trials, including Grade 2 reactions (2%). 
Monitor patients for signs and symptoms of acute drug 
hypersensitivity reactions. For moderate (Grade 2) acute drug 

hypersensitivity reactions, stop infusion and hold COSELA until 
the adverse reaction recovers to Grade ≤1. For severe (Grade 3) 
or life-threatening (Grade 4) acute drug hypersensitivity 
reactions, stop infusion and permanently discontinue COSELA

Interstitial Lung Disease/Pneumonitis
•  Severe, life-threatening, or fatal interstitial lung disease 

(ILD) and/or pneumonitis can occur in patients treated with 
cyclin-dependent kinases (CDK)4/6 inhibitors, including 
COSELA, with which it occurred in 1 (0.4%) of 272 patients 
receiving COSELA in clinical trials. Monitor patients for 
pulmonary symptoms of ILD/pneumonitis. For recurrent 
moderate (Grade 2) ILD/pneumonitis, and severe (Grade 3) 
or life-threatening (Grade 4) ILD/pneumonitis, permanently 
discontinue COSELA. 

Embryo-Fetal Toxicity
•  Based on its mechanism of action, COSELA can cause fetal 

harm when administered to a pregnant woman. Females 
of reproductive potential should use an effective method 
of contraception during treatment with COSELA and for 
at least 3 weeks after the final dose

ADVERSE REACTIONS
•  The most common adverse reactions (≥10%) were fatigue, 

hypocalcemia, hypokalemia, hypophosphatemia, aspartate 
aminotransferase increased, headache, and pneumonia.

To report suspected adverse reactions, contact G1 Therapeutics at 1-800-790-G1TX 
or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.
This information is not comprehensive. Please see the Brief Summary of Prescribing 
Information on the adjacent page.
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discontinue COSELA. Injection-site reactions led to 
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COSELA™ (trilaciclib) for injection, for intravenous use

Initial U.S. Approval: 2021

BRIEF SUMMARY OF PRESCRIBING INFORMATION
INDICATIONS AND USAGE
COSELA is indicated to decrease the incidence of chemotherapy-induced myelosuppression  
in adult patients when administered prior to a platinum/etoposide-containing regimen or 
topotecan-containing regimen for extensive-stage small cell lung cancer (ES-SCLC).

DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dose of COSELA is 240 mg/m2 per dose. Administer as a 30-minute 
intravenous infusion completed within 4 hours prior to the start of chemotherapy on each day 
chemotherapy is administered.
The interval between doses of COSELA on sequential days should not be greater than 28 hours.
Missed Treatment Session(s)
If the COSELA dose is missed, discontinue chemotherapy on the day the COSELA dose was 
missed. Consider resuming both COSELA and chemotherapy on the next scheduled day  
for chemotherapy.
Discontinuation of Treatment
If COSELA is discontinued, wait 96 hours from the last dose of COSELA before resumption  
of chemotherapy only.
Dose Modification for Adverse Reactions
Withhold, discontinue, or alter the administration of COSELA to manage adverse reactions  
as described in Table 1 [see Warnings and Precautions (5)].
Table 1: Recommended Actions for Adverse Reactions

Adverse 
Reaction

Severity Grade* Recommended Action

Injection site 
reactions 
including 
phlebitis and 
thrombophlebitis

Grade 1: Tenderness with  
or without symptoms (e.g., 
warmth, erythema, itching)

Interrupt or slow infusion of COSELA. If 
0.9% Sodium Chloride Injection, USP is 
being used as a diluent/flush, consider 
changing to 5% Dextrose Injection, USP 
as appropriate for subsequent infusions.

Grade 2: Pain; lipodystrophy; 
edema; phlebitis

Interrupt infusion of COSELA. If pain not 
severe, follow instructions for Grade 1. 
Otherwise, stop infusion in extremity and 
rotate site of infusion to site in alternative 
extremity. If 0.9% Sodium Chloride 
Injection, USP is being used as a diluent/
flush, consider changing to 5% Dextrose 
Injection, USP as appropriate for 
subsequent infusions. Central access 
may also be considered.

Grade 3: Ulceration or 
necrosis; severe tissue 
damage; operative  
intervention indicated.
Grade 4: Life- threatening 
consequences; urgent 
interventions indicated.

Stop infusion and permanently 
discontinue COSELA.

Acute drug 
hypersensitivity 
reactions

Grade 2: Moderate;  
minimal, local or noninvasive 
intervention indicated; limiting 
Activities of Daily Living (ADL).

Stop infusion and hold COSELA until 
recovery to Grade ≤1 or baseline, then 
consider resuming COSELA. If Grade 2 
recurs, permanently discontinue COSELA.

Grade 3: Severe or  
medically significant but not 
immediately life-threatening; 
hospitalization or prolongation 
of hospitalization indicated; 
disabling; limiting  
self-care ADL.
OR
Grade 4: Life-threatening 
consequences; urgent 
intervention indicated.

Permanently discontinue COSELA.

Interstitial  
lung disease/
pneumonitis

Grade 2 (symptomatic) Hold COSELA until recovery to  
Grade ≤1 or baseline, then consider 
resuming COSELA.
If Grade 2 recurs, permanently 
discontinue COSELA.

Grades 3: Severe symptoms; 
limiting self-care ADL;  
oxygen indicated.
OR 
Grade 4: Life-threatening 
respiratory compromise; 
urgent intervention  
indicated (e.g., tracheotomy  
or intubation)

Permanently discontinue COSELA.

Other toxicities

Grade 3: Severe or medically 
significant but not immediately 
life-threatening; hospitalization 
or prolongation of 
hospitalization indicated; 
disabling; limiting  
self-care ADL.

Hold COSELA until recovery to  
Grade ≤1 or baseline, then consider 
resuming COSELA. 
If Grade 3 recurs, permanently 
discontinue COSELA. 

Grade 4: Life-threatening 
consequences; urgent 
intervention indicated.

Permanently discontinue COSELA.

* National Cancer Institute – Common Terminology for Adverse Events (NCI-CTCAE) Version 4.03x

CONTRAINDICATIONS 
COSELA is contraindicated in patients with a history of serious hypersensitivity reactions  
to trilaciclib. Reactions have included anaphylaxis [see Warnings and Precautions (5.2)].

WARNINGS AND PRECAUTIONS
Injection-Site Reactions, Including Phlebitis and Thrombophlebitis
COSELA administration can cause injection-site reactions, including phlebitis and thrombophlebitis. 
Injection-site reactions, including phlebitis and thrombophlebitis, occurred in 56 (21%) of 
272 patients receiving COSELA in clinical trials, including Grade 2 (10%) and Grade 3 (0.4%) 
adverse reactions (ARs). The median time to onset from start of COSELA was 15 days (range 1 to 
542) and from the preceding dose of COSELA was 1 day (1 to 15). The median duration was 1 day 
(range 1 to 151 for the resolved cases). Injection-site reactions, including phlebitis and 
thrombophlebitis, resolved in 49 (88%) of the 56 patients and led to discontinuation of treatment 
in 3 (1%) of the 272 patients.
Monitor patients for signs and symptoms of injection-site reactions, phlebitis, and thrombophlebitis, 
including infusion-site pain and erythema during infusion. For mild (Grade 1) to moderate (Grade 2) 
injection-site reactions, flush line/cannula with at least 20 mL of sterile 0.9% Sodium Chloride 
Injection, USP or 5% Dextrose Injection, USP after end of infusion. For severe (Grade 3) or life-
threatening (Grade 4) injection-site reactions, stop infusion and permanently discontinue COSELA 
[see Dosage and Administration (2.2)].
Acute Drug Hypersensitivity Reaction
COSELA administration can cause acute drug hypersensitivity reactions, including facial edema 
and urticaria. Acute drug hypersensitivity reactions occurred in 16 (6%) of 272 patients receiving 
COSELA in clinical trials, including Grade 2 reactions (2%). One patient experienced a Grade 2 
anaphylactic reaction 4 days after receiving COSELA, which resolved with epinephrine, and 
treatment with COSELA was continued. The median time to onset from start of COSELA was 
77 days (range 2 to 256) and from the preceding dose of COSELA was 1 day (range 1 to 28). The 
median duration was 6 days (range 1 to 69 for the resolved cases). Acute drug hypersensitivity 
reactions resolved in 12 (75%) of the 16 patients.
Monitor patients for signs and symptoms of acute drug hypersensitivity reactions including  
facial, eye, and tongue edema, urticaria, pruritus, and anaphylactic reactions. For moderate 
(Grade 2) acute drug hypersensitivity reactions, stop infusion and hold COSELA until the adverse  

reaction recovers to Grade ≤1. For severe (Grade 3) or life-threatening (Grade 4) acute drug 
hypersensitivity reactions, stop infusion and permanently discontinue COSELA [see Dosage and 
Administration (2.2)].
Interstitial Lung Disease/Pneumonitis
Severe, life-threatening, or fatal interstitial lung disease (ILD) and/or pneumonitis can occur in 
patients treated with cyclin-dependent kinases (CDK)4/6 inhibitors, the same drug class as 
COSELA. ILD/pneumonitis occurred in 1 (0.4%) of 272 patients receiving COSELA in clinical trials. 
The adverse reaction was Grade 3 and reported 2 months after discontinuing COSELA, in a patient 
receiving a confounding medication. The adverse reaction did not resolve.
Monitor patients for pulmonary symptoms indicative of ILD/pneumonitis such as cough, dyspnea, 
and hypoxia. For recurrent moderate (Grade 2) ILD/pneumonitis, permanently discontinue 
COSELA. For severe (Grade 3) or life-threatening (Grade 4) ILD/pneumonitis, permanently 
discontinue COSELA [see Dosage and Administration (2.2)].
Embryo-Fetal Toxicity
Based on its mechanism of action, COSELA can cause fetal harm when administered to  
a pregnant woman. Females of reproductive potential should use an effective method  
of contraception during treatment with COSELA and for at least 3 weeks after the final dose [see 
Use in Specific Populations (8.1, 8.3)].

ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the label:
•  Injection-Site Reactions, including phlebitis and thrombophlebitis [see Warnings and  

Precautions (5.1)]
• Acute Drug Hypersensitivity Reactions [see Warnings and Precautions (5.2)]
• ILD/Pneumonitis [see Warnings and Precautions (5.3)]
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 clinical practice.
The safety of COSELA was evaluated in Studies 1, 2, and 3 [see Clinical Studies (14)]. Patients 
received COSELA 240 mg/m2 by 30-minute intravenous infusion prior to chemotherapy on each 
chemotherapy day. The data described in this section reflect exposure to COSELA among 
240 patients (122 patients in the trilaciclib group and 118 patients in the placebo group) being 
treated for extensive stage-small cell lung cancer (ES-SCLC) in 3 randomized, double-blind, 
placebo-controlled trials: 32 patients with treatment naïve ES-SCLC received carboplatin (AUC 5 
Day 1) + etoposide (100 mg/m2 Days 1-3) every 21 days; 58 received carboplatin (AUC 5 Day 1) 
+ etoposide (100 mg/m2 Days 1-3) every 21 days + atezolizumab (1200 mg on Day 1) every 
21 days; 32 patients with previously treated ES-SCLC received topotecan (1.5 mg/m2 Days 1-5) 
every 21 days.
Study 1: COSELA Prior to Etoposide, Carboplatin, and Atezolizumab (E/P/A)
Patients with newly diagnosed ES-SCLC not previously treated with chemotherapy
Study 1 (G1T28-05; NCT03041311) was an international, randomized (1:1), double-blind, 
placebo-controlled study of COSELA or placebo administered prior to treatment with etoposide, 
carboplatin, and atezolizumab (E/P/A) for patients with newly diagnosed ES-SCLC not previously 
treated with chemotherapy. The data presented below are for the 105 patients who received 
study treatment.
Eighty-five percent of patients receiving COSELA and 91% receiving placebo completed 4 cycles 
of induction therapy.
Study 2: COSELA Prior to Etoposide and Carboplatin (E/P)
Patients with newly diagnosed ES-SCLC not previously treated with chemotherapy
Study 2 (G1T28-02; NCT02499770) was an international, randomized (1:1), double-blind, 
placebo-controlled study of COSELA or placebo administered prior to treatment with etoposide 
and carboplatin (E/P) for patients with newly diagnosed ES-SCLC not previously treated with 
chemotherapy. The data presented below are for the 75 patients who received study treatment.
Seventy-six percent of patients in the COSELA group and 87% of patients in the placebo group 
completed at least 4 cycles of therapy. The median duration of treatment was 6 cycles in each 
treatment group.
Study 3: COSELA Prior to Topotecan
Patients with ES-SCLC previously treated with chemotherapy
Study 3 (G1T28-03; NCT02514447) was an international, randomized (2:1), double-blind, 
placebo-controlled study of COSELA or placebo administered prior to treatment with topotecan for 
patients with ES-SCLC previously treated with chemotherapy. The data presented below are for 
the 60 patients who received study treatment with the 1.5 mg/m2 dose of topotecan.
Thirty-eight percent of patients receiving COSELA and 29% of patients receiving placebo 
completed 5 or more cycles of therapy. The median duration of treatment was 3 cycles in each 
treatment group.
Integrated Safety Analysis
The adverse reaction summary presented in Table 3 are pooled safety results from Studies 1, 2, 
and 3. The patients included in the pooling are those randomized patients that received at least 1 
dose of COSELA (122 patients) or placebo (118 patients).
Seventy-one percent of patients receiving COSELA and 78% of patients receiving placebo 
completed at least 4 cycles of therapy. The median duration of treatment was the same (4 cycles) 
for patients receiving COSELA and placebo.
Serious adverse reactions occurred in 30% of patients receiving COSELA. Serious adverse 
reactions reported in >3% of patients who received COSELA included respiratory failure, 
hemorrhage, and thrombosis.
Permanent discontinuation due to an adverse reaction occurred in 9% of patients who received 
COSELA. Adverse reactions leading to permanent discontinuation of any study treatment for 
patients receiving COSELA included pneumonia (2%), asthenia (2%), injection-site reaction, 
thrombocytopenia, cerebrovascular accident, ischemic stroke, infusion-related reaction, 
respiratory failure, and myositis (<1% each).
Fatal adverse reactions were observed in 5% of patients receiving COSELA. Fatal adverse 
reactions for patients receiving COSELA included pneumonia (2%), respiratory failure (2%), acute 
respiratory failure (<1%), hemoptysis (<1%), and cerebrovascular accident (<1%).
Infusion interruptions due to an adverse reaction occurred in 4.1% of patients who  
received COSELA.
The most common adverse reactions (≥10%) were fatigue, hypocalcemia, hypokalemia, 
hypophosphatemia, aspartate aminotransferase increased, headache, and pneumonia. The most 
frequently reported Grade ≥3 adverse reaction (≥5%) in patients receiving COSELA occurring at 
the same or higher incidence than in patients receiving placebo was hypophosphatemia.
The most common adverse reactions reported in at least 5% of patients receiving COSELA with  
a ≥2% higher incidence compared to patients receiving placebo are shown in Table 3.
Table 3: Adverse Reactions in ≥5% Patients with SCLC Receiving COSELA (with ≥2% Higher 
Incidence in COSELA Compared to Placebo)

Adverse Reaction COSELA (N=122) Placebo (N=118)

All Gradesa 
(%)

Grade ≥3  
(%)

All Gradesa 
(%)

Grade ≥3  
(%)

Fatigue 34 3 27 2

Hypocalcemiab 24 <1 21 <1

Hypokalemiac 22 6 18 3

Hypophosphatemiad 21 7 16 2

Aspartate aminotransferase 
increasede

17 <1 14 <1

Headache 13 0 9 0

Pneumonia 10 7 8 7

Rash 9 <1 6 0

Infusion-related reaction 8 0 2 0

Edema peripheral 7 0 4 <1

Abdominal pain upper 7 0 3 0

Thrombosis 7 3 2 2

Hyperglycemia 6 2 3 0
a Graded per NCI CTCAE v4.03x
b Hypocalcemia=calcium decreased (lab) or treatment-emergent adverse event (TEAE) preferred term 
‘Hypocalcemia’

c Hypokalemia=potassium decreased (lab) or TEAE preferred terms ‘Hypokalemia,’ ‘Blood  
potassium decreased’

d Hypophosphatemia=phosphate decreased (lab) or TEAE preferred terms ‘Hypophosphatemia,’ ‘Blood 
phosphorus decreased’

e Aspartate aminotransferase increased=aspartate aminotransferase increased (lab) or TEAE preferred 
term ‘Blood aspartate aminotransferase increased’
Grade 3/4 hematological adverse reactions occurring in patients treated with COSELA and 
placebo included neutropenia (32% and 69%), febrile neutropenia (3% and 9%), anemia (16% 
and 34%), thrombocytopenia (18% and 33%), leukopenia (4% and 17%), and lymphopenia (<1% 
and <1%), respectively.

DRUG INTERACTIONS
Effect of COSELA on Other Drugs, Certain OCT2, MATE1, and MATE 2K Substrates
COSELA is an inhibitor of OCT2, MATE1, and MATE-2K. Co-administration of COSELA may 
increase the concentration or net accumulation of OCT2, MATE1, and MATE-2K substrates in the 
kidney (e.g., dofetilide, dalfampridine, and cisplatin) [see Clinical Pharmacology (12.3)].
Refer to the prescribing information for these concomitant medications for assessing the benefit and 
risk of concomitant use of COSELA.
Table 4: Potentially Significant Drug Interactions with COSELA

Drugs Recommendations Comments
Dofetilide The potential benefits of  

taking COSELA concurrently 
with dofetilide should be 
considered against the risk  
of QT interval prolongation.

Increased dofetilide blood levels  
may occur in patients who are also 
receiving COSELA. Increased plasma 
concentrations of dofetilide may  
cause serious ventricular arrhythmias 
associated with QT interval prolongation, 
including torsade de pointes.

Dalfampridine The potential benefits of taking 
COSELA concurrently with 
dalfampridine should be 
considered against the risk  
of seizures in these patients.

Increased dalfampridine blood levels  
may occur in patients who are also 
receiving COSELA. Elevated levels of 
dalfampridine increase the risk of seizure. 

Cisplatin Closely monitor for 
nephrotoxicity. 

Concurrent treatment with COSELA may 
increase the exposure and alter the net 
accumulation of cisplatin in the kidney, 
which may associate with dose-related 
nephrotoxicity. 

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on the mechanism of action, COSELA can cause fetal harm when administered to  
a pregnant woman [see Clinical Pharmacology (12)]. There are no available human or animal  
data on COSELA use 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.
The background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. 
However, the background risk of major birth defects is 2% to 4% and of miscarriage is 15%  
to 20% of clinically recognized pregnancies in the United States general population.
Lactation
Risk Summary
There are no data on the presence of trilaciclib in either human or animal milk, the effects on the 
breastfed child or the effects on milk production. Because of the potential for serious adverse 
reactions in breastfed children, advise lactating women to not breastfeed while taking COSELA 
and for at least 3 weeks after the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Based on its mechanism of action, COSELA can cause fetal harm if administered to a pregnant 
woman [see Use in Specific Populations (8.1)]. Pregnancy testing is recommended for females of 
reproductive potential prior to initiating COSELA.
Contraception
COSELA can cause fetal harm when administered to pregnant women [see Use in Specific 
Populations (8.1)]. Advise female patients of reproductive potential to use effective contraception 
during treatment with COSELA and for at least 3 weeks after the final dose.
Infertility
No studies have been performed in humans to evaluate the effects of COSELA on fertility  
in either sex.
Based on animal toxicology studies, COSELA may impair fertility in females of reproductive 
potential [see Nonclinical Toxicology (13.1)].
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use
In the pooled efficacy dataset from Studies 1, 2 and 3, 46% of 123 patients randomized to 
COSELA were ≥65 years of age, and 49% of 119 patients randomized to placebo were ≥65 years 
of age. No overall differences in safety or effectiveness of COSELA were observed between these 
patients and younger patients.
Hepatic Impairment
Use of COSELA is not recommended in patients with moderate or severe hepatic impairment. No 
dosage adjustment is recommended for patients with mild hepatic impairment (total bilirubin 
≤ upper limit of normal [ULN] and aspartate aminotransferase [AST] > ULN, or total bilirubin 
>1.0 to 1.5 × ULN, irrespective of AST). The pharmacokinetics of COSELA have not been 
studied in patients with moderate or severe hepatic impairment (total bilirubin >1.5 × ULN, 
irrespective of AST) [see Clinical Pharmacology (12.3)]. 

PATIENT COUNSELING INFORMATION
Injection Site Reactions, Including Phlebitis and Thrombophlebitis
Inform patients of the signs and symptoms of injection-site reactions, including phlebitis and 
thrombophlebitis. Advise patients to contact their healthcare provider immediately for signs and 
symptoms of injection-site reactions, including phlebitis and thrombophlebitis [see Warnings and 
Precautions (5.1)].
Acute Drug Hypersensitivity Reactions
Advise patients to contact their healthcare provider immediately for signs and symptoms of acute 
drug hypersensitivity reactions, including facial, eye, and tongue edema, urticaria, pruritis, and 
anaphylactic reactions [see Warnings and Precautions (5.2)].
Interstitial Lung Disease/Pneumonitis
Advise patients to immediately report new or worsening respiratory symptoms [see Warnings and 
Precautions (5.3) and Dosage and Administration (2.2)].
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 Use in Specific Populations (8.1)].
Advise females of reproductive potential to use effective contraception during treatment with 
COSELA and for at least 3 weeks after the final dose [see Use in Specific Populations (8.1, 8.3)].
Lactation
Advise women not to breastfeed during treatment with COSELA and for at least 3 weeks after the 
final dose of COSELA [see Use in Specific Populations (8.2)].
Drug Interactions
Advise patients to inform their health care providers of all concomitant medications, including 
prescription medicines, over-the-counter drugs, vitamins, and herbal products [see Drug 
Interactions (7)].
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New Approvals Help Fill Unmet 
Need in Treating Chronic GVHD
by CHRISTINA T. LOGUIDICE

DESPITE SIGNIFICANT ADVANCES IN 
donor selection, conditioning regimens, and 
supportive care, graft-vs-host disease (GVHD) 
continues to afflict 30% to 50% of patients who 
undergo allogeneic hematopoietic cell transplan-
tation (AHCT).1 

GVHD occurs when immunocompetent T 
lymphocytes in the graft attack immu-
nodeficient tissues of the AHCT 
recipient within 100 days of transplan-
tation because of histocompatibility 
differences, leading to tissue damage 
and significant transplant- 
related morbidity and mortality.1,2

There is a significant unmet need 
in effectively treating chronic GVHD. 
“Unfortunately, when we see patients 
with chronic GVHD in the clinic, we still are 
treating them with steroids in the first line, just 
like in the acute setting.…That treatment strat-
egy hasn’t changed in a couple of decades,” 
Yi-Bin Chen, MD, said during a recent OncLive 
Peer Exchange®.

Chen was joined by a panel of hema-
tology experts who discussed use of 
steroids in the first-line setting as 
well as several subsequent-line treat-
ments that have recently received FDA 
approval for patients with steroid-re-
fractory chronic GVHD, which affects 
up to 50% of patients.3 They provided 
an overview of the clinical trial data 
that led to these agents’ approval 
and shared how they sequence these agents at 
their institutions.

STEROIDS FOR FIRST-LINE TREATMENT 
OF CHRONIC GVHD
The initial choice for treating chronic GVHD 
is a systemic steroid, frequently prednisone, 
administered at a dose between 0.5 and 1 mg/
kg daily. This can be difficult on patients, Chen 
said. “Some [patients] have been on steroids in 

the past for acute GVHD and adding 
steroids again at that juncture often 
creates a lot of morbidity...which can 
present as anything from infections 
to changes in bone health, hyper-
tension, mood swings, and so forth,” 
he explained. Subsequently, there 
has been a push to improve steroid 
administration and identify alterna-
tive treatment options for patients 

with chronic GVHD.
One area of research involves using GVHD 

biomarkers to identify high-risk patients for inter-
vention before they become symptomatic. “We 
need to do the same approach as we have done 

for acute GVHD, to get the response to 
treatment and get the samples after you 
start a treatment,” Sophie Paczesny, 
MD, PhD, said. The panelists noted 
that several ongoing studies are seek-
ing to identify predictive biomarkers 
and encouraged clinicians to commit 
any available samples from patients to 
such research. GVHD is a heterogeneous 
disease affecting a wide range of organ 
systems; a broad range of biomarkers is 

likely to have prognostic, diagnostic, or predictive 
value. Another important issue the panelists 

Yi-Bin Chen, MD

Sophie Paczesny, 
MD, PhD

To watch the entire OncLive Peer Exchange® discussion,  
scan the QR code or visit, bit.ly/3bEDBXo

 Participating in the panel are, from left, Hannah Choe, MD; Yi-Bin Chen, MD; Nelson J. Chao, MD;  
and Sophie Paczesny, MD, PhD.
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discussed is knowing when to initiate a second-
line therapy. Nelson J. Chao, MD, said clinical 
findings are sometimes not obvious or particu-
larly remarkable; quality of life and performance 
status are key components of knowing when 
additional treatment is necessary. “Usually, 
the patient will tell you…they’re probably the 
best markers,” Chao said. Nevertheless, tools 
are available to help identify early symptoms, 
such as the National Institutes of Health consen-
sus criteria measurements and the modified Lee 
Symptom Scale4,5

NEWLY APPROVED TREATMENTS  
FOR STEROID-REFRACTORY 
CHRONIC GVHD
Since 2017, 3 agents have received FDA 
approval to treat chronic GVHD, includ-
ing ruxolitinib (Jakafi), belumosudil 
(Rezurock), and ibrutinib (Imbruvica), 
each of which has a unique mechanism 
of action and drug profile (TABLE).6-11

Ruxolitinib
Ruxolitinib is a JAK inhibitor that 
selectively inhibits JAK1 and JAK2, mediat-
ing the signaling of the JAK-STAT pathways 
that play a role in regulating the development, 
proliferation, and activation of several immune 
cell types important for GVHD patho-
genesis (eg, inflammatory cytokines).9 
The approval of ruxolitinib was based 
on data from the phase 3, open-la-
bel REACH3 trial (NCT03112603), 
which randomly assigned 329 patients 
aged at least 12 years with moder-
ate or severe glucocorticoid-refractory 
or glucocorticoid-dependent chronic 
GVHD 1:1 to receive ruxolitinib 10 mg 
twice daily (n = 165) or best available therapy 
(BAT; n = 164).12 

“BAT in this case was an investigator’s choice of 
10 commonly used immunosuppressive or chronic 
GVHD therapies, which for the most part was 
ECP [extracorporeal photopheresis], mycopheno-
late, and ibrutinib, but also included infliximab 
[Remicade], pentostatin [Nipent], and others,” 
Hannah Choe, MD, said. She noted that the 
patients in the trial were not heavily pretreated. 
“Most of the patients had only received corticoste-
roids or calcineurin inhibition. Only roughly 14% 
to 15% had received an additional systemic ther-
apy on top of that,” she said.

At week 24, the overall response rate (ORR) 
was 49.7% in the ruxolitinib arm and 25.6% in 
the BAT arm (odds ratio [OR], 2.99; P < .001).12 
Most responses were partial responses (PRs); 
however, 11 patients (6.7%) in the ruxolitinib 
arm had a complete response (CR) vs 5 (3.0%) 
patients in the BAT arm. A higher ORR was 
observed with ruxolitinib than BAT regardless of 

the organs involved. Ruxolitinib vs BAT 
led to a median failure-free survival 
(FFS) of 18.6 and 5.7 months, respec-
tively (HR, 0.37; P < .001), and a higher 
symptom response rate of 24.2% vs 
11.0%, respectively (OR, 2.62; P = .001).

“It was the first big step for chronic 
GVHD to finally get phase 3–level 
support for FDA approval,” Choe said. 
Based on the REACH-3 data, Chen 
said ruxolitinib has become the stan-

dard second-line treatment at his institution for 
patients with chronic GVHD.

More recent reports have shown additional 
benefits with ruxolitinib. Data from a presen-

tation at the 63rd American Society 
of Hematology (ASH) Annual Meeting 
and Exposition in 2021 showed that 
ruxolitinib resulted in substantial 
improvements in patient-reported 
outcomes vs BAT. Categories included 
continued symptom improvement and 
benefits across chronic GVHD–specific 
modified Lee symptom subscales.13 
Additionally, patients reported greater 

improvements in organ-specific symptoms with 
ruxolitinib, a finding consistent with physi-
cian-assessed objective organ responses, which 
also favored ruxolitinib. More recent reports 
have shown additional benefits with ruxolitinib.

Unlike belumosudil and ibrutinib, ruxoli-
tinib has also been approved by the FDA for the 
treatment of steroid-refractory acute GVHD.9 
A presentation at the European Hematology 
Association 2021 Virtual Congress reported high 
response rates with ruxolitinib among the patients 
with steroid-refractory acute GVHD in the REACH2 
trial (NCT02913261) who crossed over from BAT 
to ruxolitinib (n = 49/309).14 At day 28 after cross-
over, ORR was 67.3% (95% CI, 52.5%-80.1%), with 
23 (46.9%) CRs and 10 (20.4%) PRs. At day 56 after 
crossover, durable ORR was 42.9% (95% CI, 28.8%-
57.8%), with 19 (38.8%) CRs and 2 (4.1%) PRs. 
These findings were consistent with observations 
in the ruxolitinib arm at the primary analy-
sis. Collectively, these data in combination with 
the REACH3 data in patients with chronic GVHD 

TABLE. Over view of  Most Recent FDA - Approved Treatments  
for  Steroid-Refractory Chronic GVHD 6-11

Ruxolitinib Belumosudil Ibrutinib

Approval date for  
chronic GVHD September 22, 2021 July 16, 2021 August 2, 2017

Administration 10 mg orally twice daily 200 mg orally once daily with food
420 mg orally once daily  
with water

Indication 

Failure of 1 or 2 lines of systemic 
therapy for chronic GVHD in 
adult and pediatric patients aged 
≥ 12 years

Failure of ≥ 2 lines of systemic 
therapy for chronic GVHD in adult and 
pediatric patients aged ≥ 12 years

Failure of ≥ 1 line of systemic 
therapy for chronic GVHD in 
adult patients

MOA JAK1 and JAK2 inhibitor ROCK1 and ROCK2 inhibitor BTK and ITK inhibitor

Most Common AEs

Hematologic (> 35%):  
Anemia and thrombocytopenia

Nonhematologic (≥ 20%): 
Infections (pathogen not 
specified) and viral infections

(≥ 20%): Infections, asthenia, 
nausea, diarrhea, dyspnea, cough, 
edema, hemorrhage, abdominal pain, 
musculoskeletal pain, headache, 
decreased phosphate levels, 
increased γ glutamyl transferase 
levels, decreased lymphocytes, and 
hypertension

(≥20%): Fatigue, bruising, 
diarrhea, thrombocytopenia, 
muscle spasms, stomatitis,
nausea, hemorrhage, anemia, 
and pneumonia

AEs, adverse events; BTK, Bruton tyrosine kinase; GVHD, graft-vs-host disease; ITK, inducible T-cell kinase; MOA, mechanism of action; ROCK, rho-associated,  
coiled-coil containing protein kinase.

Nelson J. Chao, 
MD, MBA

Hannah Choe, MD

 Nelson J. Chao, MD (left); and Sophie Paczesny, MD, PhD, 
discuss approved agents for the treatment of chronic graft-vs-
host disease.



 G V H D

Vol. 23 | No. 14 | JULY 2022   43

lend support for using ruxolitinib in patients with 
steroid-refractory GVHD who previously failed 
treatment with other systemic therapies. 

Belumosudil 
Belumosudil stems profibrotic activity by 
inhibiting ROCK2—rho-associated, coiled-coil 
containing protein kinase 2—thereby controlling 
inflammatory T helper 17 (Th17) cells while 
enhancing regulatory T cells. Because of its 
mechanism of action, belumosudil is expected 
to control chronic GVHD without significantly 
increasing immunosuppression.15 

Belumosudil was approved based on data from 
the phase 2 ROCKstar study (NCT03640481). 
This open-label, dose-ranging trial included 66 
patients with chronic GVHD treated with belu-
mosudil 200 mg once daily, which became the 
FDA-approved dose, and 66 patients treated 
with 200 mg twice daily.15 “The study was well 
designed but it wasn’t a randomized trial. The 
investigators didn’t feel it could be random-
ized because these patients had failed at least 2 
different lines of therapy,” Chao said. 

ROCKstar’s primary end point was best ORR, 
which was 74% for belumosudil 200 mg daily 
(95% CI, 62%-84%) and 77% for belumosudil 200 
mg twice daily (95% CI, 65%-87%), with high 
response rates observed in all subgroups. The 
median duration of response was 54 weeks, 
with 44% of patients on therapy for at least 1 
year. Symptom reduction was reported in 59% of 
patients treated with the once-daily dose vs 62% 
of those treated with the twice-daily dose.

“What was most interesting to me was the 
toxicity profile, which was quite impressive. It 
was well tolerated. As with ibrutinib, we must 
see what it’s going to look like in the real world 
as [patients] start to use it,” Chao said. 

In ROCKstar, the median relative dose inten-
sity (RDI), used as a surrogate measure of drug 
tolerability, was 99.7%, with 81% of patients 
receiving an RDI greater than 95%. RDI was 
defined as actual dose intensity/planned dose 

intensity, with dose intensity being the cumula-
tive dose/duration of exposure (mg/d). 

Although the 200-mg twice-daily dose was 
associated with higher responses in certain 
organs, including the skin, and slightly fewer 
adverse effects (AEs), the difference in safety 
and efficacy was not deemed significant. 
Subsequently, the lower dose of 200 mg once 
daily was chosen as the recommended dosage

In a presentation at the 63rd ASH Annual 
Meeting and Exposition, treatment with belu-
mosudil resulted in high FFS rates vs historic 
benchmarks in chronic GVHD after failure of 1 
to 3 lines of systemic therapy.16 The median FFS 
for all doses was 14 months. Among patients who 
received the recommended 200-mg belumosudil 
dose once daily, the Kaplan-Meier estimate of 
FFS was 75% at 6 months (95% CI, 64%-83%), 56% 
at 12 months (95% CI, 45%-66%), and 37% at 24 
months (95% CI, 23%-52%). 

Ibrutinib
Ibrutinib inhibits inducible T-cell kinase (ITK) and 
Bruton tyrosine kinase (BTK). “Basically, ITK is on 
the T cell and BTK is on the B cell,” Paczesny said.

Approval of ibrutinib as a treatment for chronic 
GVHD was based on the phase 1b/2 PCYC-
1129-CA study (NCT02195869), an open-label, 
multicenter, single-arm clinical trial enrolling 
42 patients with chronic GVHD who required 
additional therapy after failure of first-line corti-
costeroid therapy.17 “[Ibrutinib] was the first FDA 
approval based on a small clinical trial, with some 
efficacy in the second line. That was the first 
improvement in the first FDA-approved drug in 
the field, even before acute GVHD,” Paczesny said. 

All patients in PCYC-1129-CA were treated 
with ibrutinib 420 mg daily until GVHD progres-
sion. The primary end point was chronic GVHD 
response based on the 2005 National Institutes 
of Health criteria.

After a median follow-up of 13.9 months, the 
best overall response was 67%. Among respond-
ers, 71% had a sustained response lasting at least 
20 weeks. All organs assessed showed response, 
and most patients with chronic GVHD affecting 
multiple organs showed multiorgan response. 

At week 49, the median corticosteroid dose in 
responders decreased from 0.29 mg/kg daily at 
baseline to 0.12 mg/kg daily, with 5 responders 
discontinuing corticosteroids.

“[Ibrutinib is] maybe a little more difficult to 
give, and there’s some toxicity, so it seems that 
ruxolitinib is better tolerated and [individu-
als] will go more often to ruxolitinib rather than 
ibrutinib. In pediatrics, ibrutinib is still used 
and can help some patients,” Paczesny said.

In 2019, the 1-year update of PCYC-1129-CA 
was published, reaffirming the clinically 
meaningful benefit of ibrutinib and its accept-
able safety profile.18 At a median follow-up of 
26 months, the best ORR was 69% (29 of 42 
patients), with 31% (n = 13) achieving a CR and 
38% (n = 16) achieving a PR. Sustained responses 
were seen in 69% of patients (n = 20) for at least 
20 weeks, 62% (n = 18) for at least 32 weeks, and 
in 55% (n = 16) for at least 44 weeks. Among the 
patients with multiorgan involvement, 73% (19 
of 26) with at least 2 organs affected showed 
responses in 2 or more organs and 60% (6 of 
10) with 3 or more organs affected showed 
responses in at least 3 organs. Additionally, 61% 
(11 of 18) of patients with sclerosis at baseline 
showed a sclerotic response, 39% with a CR and 
22% with a PR. Reductions in corticosteroid dose 
to less than 0.15 mg/kg daily were observed in 
64% of all study patients (N = 42), with 8 discon-
tinuing corticosteroid treatment and remaining 
off corticosteroids at study closure.

SEQUENCING TREATMENT FOR  
STEROID-REFRACTORY GVHD
“We’ve been excited about the fact that we have 
ruxolitinib and belumosudil as options for 
patients. They have decently durable responses 
and give patients an improvement in quality of 
life,” Choe said. She noted that belumosudil’s 
favorable response rate even in patients who 
experienced treatment failure with ruxolitinib 
is encouraging; the expectation has been that 
failure of one therapy usually leads to a lower 
response rate with subsequent treatments. 

“In this case, we can give ruxolitinib first. 
We have more experience with it because it’s 
been used off-label for much longer. Then we 
can transition to belumosudil in case of fail-
ure or intolerance [and] can still potentially get 
another year of response with belumosudil with a 
response rate of 68%. It’s nice to have that in our 
armamentarium for these patients,” she said. 

Chen and Chao agreed with this approach; 
however, Chao said in patients with skin involve-
ment, his institution (Duke Cancer Institute) 
primarily uses ECP. In contrast, Choe said 
her institution (The Ohio State University 
Comprehensive Cancer Center) places belu-
mosudil before ECP. She also emphasized the 
importance of considering the AE profile when 

 Moderator Yi-Bin Chen, MD, right, and Hannah Chao, MD, 
discuss treatment considerations for patients with steroid-
refractory graft-vs-host disease.
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selecting between the FDA-approved agents. 
“Ruxolitinib and belumosudil are very well toler-
ated, but the cytopenias with ruxolitinib can be 
difficult,” she said. 

Subsequently, if she is concerned about cyto-
penias in patients, she will select belumosudil 
over ruxolitinib. 

The panelists said they are eagerly antici-
pating real-world data to help guide treatment 
decision-making, including optimal treatment 
sequencing, use of combination treatments, and 
how and when to taper patients off treatments. 
“Not only do we not know how long we use 
these agents for—it’s usually guided by how our 
patients are doing—but when we transition, we 
also don’t know whether to stop or decrease. If 
we’re tapering, we don’t know how long to taper. 
Hopefully real-world experience will shed some 
more light on it,” Chen said. ■
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E P I S O D E  1 
Overview of Graft-vs-Host Disease 
(GVHD)

Nelson J. Chao, MD, and Yi-Bin Chen, MD, 
define common signs and symptoms of GVHD 
and share insight on approaching the diagnosis 
of disease.

“Advances in the Management of Graft-Versus-Host Disease” is a 15-episode OncLive Peer Exchange® video series.  
To watch the full series, visit bit.ly/3bEDBXo, or get started by viewing one of the episodes below:

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

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

SCAN THE QR CODE OR VISIT  
bit.ly/3a59nMQ

E P I S O D E  2 
Challenges in Early Detection  
of GVHD

Hannah Choe, MD; Nelson J. Chao, MD; and 
Sophie Paczesny, MD, PhD, comment on the 
importance of early detection of disease and 
the role of biomarker testing in GVHD.

E P I S O D E  3 
Selecting GVHD  
Prophylaxis

Nelson J. Chao, MD, reviews current GVHD 
prophylaxis options and factors to consider 
when selecting one for a given patient.

NEXT UP



Please see full Important Safety Information on the following pages.

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

Select Safety Information
Warnings and Precautions
•  Diarrhea: TUKYSA can cause severe diarrhea including dehydration, hypotension, acute kidney injury, and death. In 

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

TUKYSAhcp.com

Extended median OS by 4.5 months
Median OS: 21.9 months (95% CI: 18.3-31.0) vs 17.4 months  
(95% CI: 13.6-19.9); HR = 0.66 (95% CI: 0.50-0.87); P = 0.0048

The trial studied patients who had received prior trastuzumab, 
pertuzumab, and T-DM1 in the neoadjuvant, adjuvant, or  
metastatic setting.1

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

PURSUE  
UNPRECEDENTED

WHEN HER2+ MBC PROGRESSES

TUKYSA + trastuzumab + capecitabine vs  
placebo + trastuzumab + capecitabine1

CI = confidence interval; HER = human epidermal growth factor receptor; HR = hazard ratio;  
MBC = metastatic breast cancer; OS = overall survival; PFS = progression-free survival;  
 T-DM1 = ado-trastuzumab emtansine.
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NUMBER OF EVENTS
TUKYSA arm: 130/410
Control arm: 85/202

17.4
months

(95% CI: 13.6-19.9)

21.9 
months

(95% CI: 18.3-31.0)

Important Safety Information
Warnings and Precautions 
• Diarrhea: TUKYSA can cause severe diarrhea including 

dehydration, hypotension, acute kidney injury, and death. 
In HER2CLIMB, 81% of patients who received TUKYSA 
experienced diarrhea, including 12% with Grade 3 and 0.5% 
with Grade 4. Both patients who developed Grade 4 diarrhea 
subsequently died, with diarrhea as a contributor to death. 
Median time to onset of the fi rst episode of diarrhea was 
12 days and the median time to resolution was 8 days. 
Diarrhea led to TUKYSA dose reductions in 6% of patients 
and TUKYSA discontinuation in 1% of patients. Prophylactic 
use of antidiarrheal treatment was not required on HER2CLIMB.

  If diarrhea occurs, administer antidiarrheal treatment as 
clinically indicated. Perform diagnostic tests as clinically 
indicated to exclude other causes of diarrhea. Based on the 
severity of the diarrhea, interrupt dose, then dose reduce 
or permanently discontinue TUKYSA.

• Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. 
In HER2CLIMB, 8% of patients who received TUKYSA had 
an ALT increase >5 × ULN, 6% had an AST increase >5 × 
ULN, and 1.5% had a bilirubin increase >3 × ULN (Grade ≥3). 
Hepatotoxicity led to TUKYSA dose reductions in 8% of 
patients and TUKYSA discontinuation in 1.5% of patients.

  Monitor ALT, AST, and bilirubin prior to starting TUKYSA, 
every 3 weeks during treatment, and as clinically indicated. 
Based on the severity of hepatotoxicity, interrupt dose, then 
dose reduce or permanently discontinue TUKYSA.

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

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

RAISING THE STANDARD 
FOR SURVIVAL 

MONTH
IMPROVEMENT
IN MEDIAN OS

The most common adverse reactions in patients who received TUKYSA (≥20%) were diarrhea, PPE, nausea, 
fatigue, hepatotoxicity, vomiting, stomatitis, decreased appetite, abdominal pain, headache, anemia, and rash1

TUKYSA extended overall survival*1

In combination with trastuzumab + capecitabine

TUKYSAhcp.com

TUKYSA reduced the risk of disease progression or death
In combination with trastuzumab + capecitabine

* Study design: HER2CLIMB was a randomized (2:1), double-blind, placebo-controlled trial of 612 patients with HER2+ MBC who received TUKYSA + trastuzumab + 
capecitabine (TUKYSA arm; n = 410) or placebo + trastuzumab + capecitabine (control arm; n = 202). Primary endpoint was PFS (time from randomization to documented 
disease progression or death from any cause) in the fi rst 480 randomized patients. Secondary endpoints assessed in all randomized patients included OS (time from 
randomization to death from any cause). PFS  was evaluated in accordance with RECIST criteria, version 1.1, by means of BICR.1 

† This exploratory analysis is descriptive only. These are estimates and not exact numbers. HER2CLIMB was not powered to assess a statistical difference between 
treatment groups at this time point.

BICR = blind independent central review; CI = confi dence interval; HER = human epidermal growth factor receptor; HR = hazard ratio; 
MBC = metastatic breast cancer; OS = overall survival; PFS = progression-free survival; PPE = palmar-plantar erythrodysesthesia; 
RECIST = Response Evaluation Criteria in Solid Tumors. 

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

Drug Interactions
•  Strong CYP3A/Moderate CYP2C8 Inducers: Concomitant 

use may decrease TUKYSA activity. Avoid concomitant 
use of TUKYSA.

• Strong or Moderate CYP2C8 Inhibitors: Concomitant use of 
TUKYSA with a strong CYP2C8 inhibitor may increase the risk 
of TUKYSA toxicity; avoid concomitant use. Increase monitoring 
for TUKYSA toxicity with moderate CYP2C8 inhibitors.

• CYP3A Substrates: Concomitant use may increase the toxicity 
associated with a CYP3A substrate. Avoid concomitant use of 
TUKYSA where minimal concentration changes may lead to serious 
or life-threatening toxicities. If concomitant use is unavoidable, 
decrease the CYP3A substrate dosage.

• P-gp Substrates: Concomitant use may increase the toxicity 
associated with a P-gp substrate. Consider reducing the dosage of 
P-gp substrates where minimal concentration changes may lead to 
serious or life-threatening toxicity.

Use in Specifi c Populations
• Lactation: Advise women not to breastfeed while taking 

TUKYSA and for at least 1 week after the last dose.
• Renal Impairment: Use of TUKYSA in combination with capecitabine 

and trastuzumab is not recommended in patients with severe 
renal impairment (CLcr < 30 mL/min), because capecitabine is 
contraindicated in patients with severe renal impairment.

• Hepatic Impairment: Reduce the dose of TUKYSA for patients 
with severe (Child-Pugh C) hepatic impairment.

Please see Brief Summary of Prescribing Information 
on adjacent pages.

References: 1. TUKYSA [Prescribing Information]. Bothell, WA: Seagen Inc. April 2020. 
2. Murthy RK, Loi S, Okines A, et al. Supplemental appendix for: Tucatinib, trastuzumab, and 
capecitabine for HER2-positive metastatic breast cancer. N Engl J Med. 2020;382:597-609.

TUKYSA and its logo, and Seagen and  are US registered trademarks of Seagen Inc.
© 2021 Seagen Inc., Bothell, WA 98021     All rights reserved     Printed in USA     US-TUP-21-166-MT

PFS
reduction in the risk of disease 
progression or death1

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

vs 5.6 months (95% CI: 4.2-7.1) in the control arm

PRIMARY ENDPOINT*

PFS AT 12 MONTHS
EXPLORATORY ANALYSIS*†

(33.1%; 95% CI: 26.6-39.7) (12.3%; 95% CI: 6.0-20.9)

~3x as many patients were progression-free2

TUKYSA ARM CONTROL ARM

VS
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Important Safety Information
Warnings and Precautions 
• Diarrhea: TUKYSA can cause severe diarrhea including 

dehydration, hypotension, acute kidney injury, and death. 
In HER2CLIMB, 81% of patients who received TUKYSA 
experienced diarrhea, including 12% with Grade 3 and 0.5% 
with Grade 4. Both patients who developed Grade 4 diarrhea 
subsequently died, with diarrhea as a contributor to death. 
Median time to onset of the fi rst episode of diarrhea was 
12 days and the median time to resolution was 8 days. 
Diarrhea led to TUKYSA dose reductions in 6% of patients 
and TUKYSA discontinuation in 1% of patients. Prophylactic 
use of antidiarrheal treatment was not required on HER2CLIMB.

  If diarrhea occurs, administer antidiarrheal treatment as 
clinically indicated. Perform diagnostic tests as clinically 
indicated to exclude other causes of diarrhea. Based on the 
severity of the diarrhea, interrupt dose, then dose reduce 
or permanently discontinue TUKYSA.

• Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. 
In HER2CLIMB, 8% of patients who received TUKYSA had 
an ALT increase >5 × ULN, 6% had an AST increase >5 × 
ULN, and 1.5% had a bilirubin increase >3 × ULN (Grade ≥3). 
Hepatotoxicity led to TUKYSA dose reductions in 8% of 
patients and TUKYSA discontinuation in 1.5% of patients.

  Monitor ALT, AST, and bilirubin prior to starting TUKYSA, 
every 3 weeks during treatment, and as clinically indicated. 
Based on the severity of hepatotoxicity, interrupt dose, then 
dose reduce or permanently discontinue TUKYSA.

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

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

RAISING THE STANDARD 
FOR SURVIVAL 

MONTH
IMPROVEMENT
IN MEDIAN OS

The most common adverse reactions in patients who received TUKYSA (≥20%) were diarrhea, PPE, nausea, 
fatigue, hepatotoxicity, vomiting, stomatitis, decreased appetite, abdominal pain, headache, anemia, and rash1

TUKYSA extended overall survival*1

In combination with trastuzumab + capecitabine

TUKYSAhcp.com

TUKYSA reduced the risk of disease progression or death
In combination with trastuzumab + capecitabine

* Study design: HER2CLIMB was a randomized (2:1), double-blind, placebo-controlled trial of 612 patients with HER2+ MBC who received TUKYSA + trastuzumab + 
capecitabine (TUKYSA arm; n = 410) or placebo + trastuzumab + capecitabine (control arm; n = 202). Primary endpoint was PFS (time from randomization to documented 
disease progression or death from any cause) in the fi rst 480 randomized patients. Secondary endpoints assessed in all randomized patients included OS (time from 
randomization to death from any cause). PFS  was evaluated in accordance with RECIST criteria, version 1.1, by means of BICR.1 

† This exploratory analysis is descriptive only. These are estimates and not exact numbers. HER2CLIMB was not powered to assess a statistical difference between 
treatment groups at this time point.

BICR = blind independent central review; CI = confi dence interval; HER = human epidermal growth factor receptor; HR = hazard ratio; 
MBC = metastatic breast cancer; OS = overall survival; PFS = progression-free survival; PPE = palmar-plantar erythrodysesthesia; 
RECIST = Response Evaluation Criteria in Solid Tumors. 

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

Drug Interactions
•  Strong CYP3A/Moderate CYP2C8 Inducers: Concomitant 

use may decrease TUKYSA activity. Avoid concomitant 
use of TUKYSA.

• Strong or Moderate CYP2C8 Inhibitors: Concomitant use of 
TUKYSA with a strong CYP2C8 inhibitor may increase the risk 
of TUKYSA toxicity; avoid concomitant use. Increase monitoring 
for TUKYSA toxicity with moderate CYP2C8 inhibitors.

• CYP3A Substrates: Concomitant use may increase the toxicity 
associated with a CYP3A substrate. Avoid concomitant use of 
TUKYSA where minimal concentration changes may lead to serious 
or life-threatening toxicities. If concomitant use is unavoidable, 
decrease the CYP3A substrate dosage.

• P-gp Substrates: Concomitant use may increase the toxicity 
associated with a P-gp substrate. Consider reducing the dosage of 
P-gp substrates where minimal concentration changes may lead to 
serious or life-threatening toxicity.

Use in Specifi c Populations
• Lactation: Advise women not to breastfeed while taking 

TUKYSA and for at least 1 week after the last dose.
• Renal Impairment: Use of TUKYSA in combination with capecitabine 

and trastuzumab is not recommended in patients with severe 
renal impairment (CLcr < 30 mL/min), because capecitabine is 
contraindicated in patients with severe renal impairment.

• Hepatic Impairment: Reduce the dose of TUKYSA for patients 
with severe (Child-Pugh C) hepatic impairment.

Please see Brief Summary of Prescribing Information 
on adjacent pages.

References: 1. TUKYSA [Prescribing Information]. Bothell, WA: Seagen Inc. April 2020. 
2. Murthy RK, Loi S, Okines A, et al. Supplemental appendix for: Tucatinib, trastuzumab, and 
capecitabine for HER2-positive metastatic breast cancer. N Engl J Med. 2020;382:597-609.

TUKYSA and its logo, and Seagen and  are US registered trademarks of Seagen Inc.
© 2021 Seagen Inc., Bothell, WA 98021     All rights reserved     Printed in USA     US-TUP-21-166-MT

PFS
reduction in the risk of disease 
progression or death1

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

vs 5.6 months (95% CI: 4.2-7.1) in the control arm

PRIMARY ENDPOINT*

PFS AT 12 MONTHS
EXPLORATORY ANALYSIS*†

(33.1%; 95% CI: 26.6-39.7) (12.3%; 95% CI: 6.0-20.9)

~3x as many patients were progression-free2

TUKYSA ARM CONTROL ARM

VS
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TUKYSA® (tucatinib) tablets, for oral use

Brief summary of Prescribing Information (PI). See full PI. Rx Only

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

DOSAGE AND ADMINISTRATION 

Recommended Dosage
The recommended dosage of TUKYSA is 300 mg taken orally twice daily in combination 
with trastuzumab and capecitabine until disease progression or unacceptable toxicity.

Advise patients to swallow TUKYSA tablets whole and not to chew, crush, or split prior to 
swallowing. Advise patients not to ingest tablet if it is broken, cracked, or not otherwise intact. 
Advise patients to take TUKYSA approximately 12 hours apart and at the same time each 
day with or without a meal. If the patient vomits or misses a dose of TUKYSA, instruct the 
patient to take the next dose at its usual scheduled time. 

When given in combination with TUKYSA, the recommended dosage of capecitabine 
is 1000 mg/m2 orally twice daily taken within 30 minutes after a meal. TUKYSA and 
capecitabine can be taken at the same time. Refer to the Full Prescribing Information  
for trastuzumab and capecitabine for additional information.

Dosage Modifications for Adverse Reactions
The recommended TUKYSA dose reductions and dosage modifications for adverse 
reactions are provided in Tables 1 and 2. Refer to the Full Prescribing Information for 
trastuzumab and capecitabine for information about dosage modifications for these drugs.

Table 1: Recommended TUKYSA Dose Reductions for Adverse Reactions

Dose Reduction Recommended TUKYSA Dosage
First 250 mg orally twice daily
Second 200 mg orally twice daily
Third 150 mg orally twice daily

Permanently discontinue TUKYSA in patients unable to tolerate 150 mg orally twice daily.

Table 2: Recommended TUKYSA Dosage Modifications for Adverse Reactions

Severity TUKYSA Dosage Modification
Diarrhea1

Grade 3 without anti-diarrheal 
treatment

Initiate or intensify appropriate medical therapy.  
Hold TUKYSA until recovery to ≤ Grade 1, then  
resume TUKYSA at the same dose level.

Grade 3 with anti-diarrheal  
treatment

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

Grade 4 Permanently discontinue TUKYSA.
Hepatotoxicity1,2

Grade 2 bilirubin (>1.5 to 3 × ULN) Hold TUKYSA until recovery to ≤ Grade 1, then 
resume TUKYSA at the same dose level.

Grade 3 ALT or AST (> 5 to 20 × ULN)  
OR Grade 3 bilirubin (> 3 to 10 × ULN)

Hold TUKYSA until recovery to ≤ Grade 1, then 
resume TUKYSA at the next lower dose level.

Grade 4 ALT or AST (> 20 × ULN) 
OR Grade 4 bilirubin (> 10 × ULN)

Permanently discontinue TUKYSA.

ALT or AST > 3 × ULN AND  
Bilirubin > 2 × ULN

Permanently discontinue TUKYSA.

Other adverse reactions1

Grade 3 Hold TUKYSA until recovery to ≤ Grade 1, then 
resume TUKYSA at the next lower dose level.

Grade 4 Permanently discontinue TUKYSA.
1. Grades based on National Cancer Institute Common Terminology Criteria for Adverse Events 

Version 4.03
2. Abbreviations: ULN = upper limit of normal; ALT = alanine aminotransferase; AST = aspartate 

aminotransferase

Dosage Modifications for Severe Hepatic Impairment: For patients with severe 
hepatic impairment (Child-Pugh C), reduce the recommended dosage to 200 mg orally 
twice daily.

Dosage Modifications for Concomitant Use with Strong CYP2C8 Inhibitors: Avoid 
concomitant use of strong CYP2C8 inhibitors with TUKYSA. If concomitant use with a 
strong CYP2C8 inhibitor cannot be avoided, reduce the recommended dosage to 100 mg 
orally twice daily. After discontinuation of the strong CYP2C8 inhibitor for 3 elimination 
half-lives, resume the TUKYSA dose that was taken prior to initiating the inhibitor.

CONTRAINDICATIONS 
None. 

WARNINGS AND PRECAUTIONS

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

Embryo-Fetal Toxicity: Based on findings from animal studies and its mechanism of 
action, TUKYSA can cause fetal harm when administered to a pregnant woman. In animal 
reproduction studies, administration of tucatinib to pregnant rats and rabbits during 
organogenesis caused embryo-fetal mortality, reduced fetal weight and fetal abnormalities 
at maternal exposures ≥ 1.3 times the human exposure (AUC) at the recommended dose.
Advise pregnant women and females of reproductive potential of the potential risk to 
a fetus. Advise females of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. Advise male patients 
with female partners of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. TUKYSA is used in 
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information 
of trastuzumab and capecitabine for pregnancy and contraception information.

ADVERSE REACTIONS

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

HER2-Positive Metastatic Breast Cancer (HER2CLIMB) 
The safety of TUKYSA in combination with trastuzumab and capecitabine was evaluated in 
HER2CLIMB. Patients received either TUKYSA 300 mg twice daily plus trastuzumab and 
capecitabine (n=404) or placebo plus trastuzumab and capecitabine (n=197). The median 
duration of treatment was 5.8 months (range: 3 days, 2.9 years) for the TUKYSA arm.

Serious adverse reactions occurred in 26% of patients who received TUKYSA. Serious 
adverse reactions in ≥ 2% of patients who received TUKYSA were diarrhea (4%),  
vomiting (2.5%), nausea (2%), abdominal pain (2%), and seizure (2%). Fatal adverse 
reactions occurred in 2% of patients who received TUKYSA including sudden death, 
sepsis, dehydration, and cardiogenic shock.

Adverse reactions leading to treatment discontinuation occurred in 6% of patients who 
received TUKYSA. Adverse reactions leading to treatment discontinuation of TUKYSA in 
≥1% of patients were hepatotoxicity (1.5%) and diarrhea (1%). Adverse reactions leading 
to dose reduction occurred in 21% of patients who received TUKYSA. Adverse reactions 
leading to dose reduction of TUKYSA in ≥2% of patients were hepatotoxicity (8%) and 
diarrhea (6%).

The most common adverse reactions in patients who received TUKYSA (≥20%) were 
diarrhea, palmar-plantar erythrodysesthesia, nausea, fatigue, hepatotoxicity, vomiting, 
stomatitis, decreased appetite, abdominal pain, headache, anemia, and rash.

Table 3: Adverse Reactions (≥10%) in Patients Who Received TUKYSA and with a 
Difference Between Arms of ≥5% Compared to Placebo in HER2CLIMB (All Grades)

Adverse Reaction TUKYSA + Trastuzumab + 
Capecitabine (N = 404)

Placebo + Trastuzumab + 
Capecitabine (N = 197)

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

Gastrointestinal disorders
Diarrhea 81 12 0.5 53 9 0
Nausea 58 3.7 0 44 3 0
Vomiting 36 3 0 25 3.6 0
Stomatitis1 32 2.5 0 21 0.5 0

Skin and subcutaneous tissue disorders
Palmar-plantar 
erythrodysesthesia 
syndrome

63 13 0 53 9 0

Rash2 20 0.7 0 15 0.5 0
Hepatobiliary disorders

Hepatotoxicity3 42 9 0.2 24 3.6 0
Metabolism and nutrition disorders

Decreased appetite 25 0.5 0 20 0 0
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Adverse Reaction TUKYSA + Trastuzumab + 
Capecitabine (N = 404)

Placebo + Trastuzumab + 
Capecitabine (N = 197)

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

Blood and lymphatic system disorders
Anemia4 21 3.7 0 13 2.5 0

Musculoskeletal and connective tissue disorders
Arthralgia 15 0.5 0 4.6 0.5 0

Investigations
Creatinine increased5 14 0 0 1.5 0 0
Weight decreased 13 1 0 6 0.5 0

Nervous System Disorders
Peripheral 
neuropathy6 13 0.5 0 7 1 0

Respiratory, thoracic and mediastinal disorders
Epistaxis 12 0 0 5 0 0

1. Stomatitis includes stomatitis, oropharyngeal pain, oropharyngeal discomfort, mouth ulceration, oral 
pain, lip ulceration, glossodynia, tongue blistering, lip blister, oral dysesthesia, tongue ulceration, 
and aphthous ulcer

2. Rash includes rash maculo-papular, rash, dermatitis acneiform, erythema, rash macular, rash 
papular, rash pustular, rash pruritic, rash erythematous, skin exfoliation, urticaria, dermatitis allergic, 
palmar erythema, plantar erythema, skin toxicity, and dermatitis

3. Hepatotoxicity includes hyperbilirubinemia, blood bilirubin increased, bilirubin conjugated 
increased, alanine aminotransferase increased, transaminases increased, hepatotoxicity, aspartate 
aminotransferase increased, liver function test increased, liver injury, and hepatocellular injury

4. Anemia includes anemia, hemoglobin decreased, and normocytic anemia
5. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function
6. Peripheral neuropathy includes peripheral sensory neuropathy, neuropathy peripheral, peripheral 

motor neuropathy, and peripheral sensorimotor neuropathy

Table 4: Laboratory Abnormalities (≥20%) Worsening from Baseline in Patients 
Who Received TUKYSA and with a Difference of ≥5% Compared to Placebo in 
HER2CLIMB

TUKYSA + Trastuzumab 
+ Capecitabine1

Placebo + Trastuzumab  
+ Capecitabine1

All Grades
%

Grades ≥3
%

All Grades
%

Grades ≥3
%

Hematology
Decreased hemoglobin 59 3.3 51 1.5
Chemistry
Decreased phosphate 57 8 45 7
Increased bilirubin 47 1.5 30 3.1
Increased ALT 46 8 27 0.5
Increased AST 43 6 25 1
Decreased magnesium 40 0.8 25 0.5
Decreased potassium2 36 6 31 5
Increased creatinine3 33 0 6 0
Decreased sodium4 28 2.5 23 2
Increased alkaline 
phosphatase 26 0.5 17 0

1. The denominator used to calculate the rate varied from 351 to 400 in the TUKYSA arm and 173 
to 197 in the control arm based on the number of patients with a baseline value and at least one 
post-treatment value. Grading was based on NCI-CTCAE v.4.03 for laboratory abnormalities, except 
for increased creatinine which only includes patients with a creatinine increase based on the upper 
limit of normal definition for grade 1 events (NCI CTCAE v5.0).

2. Laboratory criteria for Grade 1 is identical to laboratory criteria for Grade 2.
3. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function. 
4. There is no definition for Grade 2 in CTCAE v.4.03.

Increased Creatinine: The mean increase in serum creatinine was 32% within the first 
21 days of treatment with TUKYSA. The serum creatinine increases persisted throughout 
treatment and were reversible upon treatment completion. Consider alternative markers 
of renal function if persistent elevations in serum creatinine are observed.

DRUG INTERACTIONS

Effects of Other Drugs on TUKYSA
Strong CYP3A Inducers or Moderate CYP2C8 Inducers: Concomitant use of 
TUKYSA with a strong CYP3A or moderate CYP2C8 inducer decreased tucatinib plasma 
concentrations, which may reduce TUKYSA activity. Avoid concomitant use of TUKYSA 
with a strong CYP3A inducer or a moderate CYP2C8 inducer. 

Strong or Moderate CYP2C8 Inhibitors: Concomitant use of TUKYSA with a strong 
CYP2C8 inhibitor increased tucatinib plasma concentrations, which may increase the 
risk of TUKYSA toxicity. Avoid concomitant use of TUKYSA with a strong CYP2C8 inhibitor. 
Increase monitoring for TUKYSA toxicity with moderate CYP2C8 inhibitors.

Effects of TUKYSA on Other Drugs 
CYP3A Substrates: Concomitant use of TUKYSA with a CYP3A substrate increased the 
plasma concentrations of CYP3A substrate, which may increase the toxicity associated 
with a CYP3A substrate. Avoid concomitant use of TUKYSA with CYP3A substrates, 

where minimal concentration changes may lead to serious or life-threatening toxicities. 
If concomitant use is unavoidable, decrease the CYP3A substrate dosage in accordance 
with approved product labeling. 

P-glycoprotein (P-gp) Substrates: Concomitant use of TUKYSA with a P-gp substrate 
increased the plasma concentrations of P-gp substrate, which may increase the toxicity 
associated with a P-gp substrate. Consider reducing the dosage of P-gp substrates, 
where minimal concentration changes may lead to serious or life-threatening toxicities.

USE IN SPECIFIC POPULATIONS 

Pregnancy
Risk Summary: TUKYSA is used in combination with trastuzumab and capecitabine. 
Refer to the Full Prescribing Information of trastuzumab and capecitabine for pregnancy 
information. Based on findings in animals and its mechanism of action, TUKYSA can 
cause fetal harm when administered to a pregnant woman. There are no available  
human data on TUKYSA use in pregnant women to inform a drug-associated risk.  
In animal reproduction studies, administration of tucatinib to pregnant rats and rabbits 
during organogenesis resulted in embryo-fetal mortality, reduced fetal weight and fetal 
abnormalities at maternal exposures ≥ 1.3 times the human exposure (AUC) at the 
recommended dose. Advise pregnant women and females of reproductive potential of  
the potential risk to the fetus.

Lactation
Risk Summary: TUKYSA is used in combination with trastuzumab and capecitabine. 
Refer to the Full Prescribing Information of trastuzumab and capecitabine for lactation 
information. There are no data on the presence of tucatinib or its metabolites in human 
or animal milk or its effects on the breastfed child or on milk production. Because of 
the potential for serious adverse reactions in a breastfed child, advise women not to 
breastfeed during treatment with TUKYSA and for at least 1 week after the last dose.

Females and Males of Reproductive Potential
TUKYSA can cause fetal harm when administered to a pregnant woman. TUKYSA is used in 
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information of 
trastuzumab and capecitabine for contraception and infertility information. 

Pregnancy Testing: Verify the pregnancy status of females of reproductive potential prior 
to initiating treatment with TUKYSA. 
Contraception: 
Females: Advise females of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. 
Males: Advise male patients with female partners of reproductive potential to use 
effective contraception during treatment with TUKYSA and for at least 1 week after the 
last dose. 
Infertility: Based on findings from animal studies, TUKYSA may impair male and 
female fertility. 

Pediatric Use: The safety and effectiveness of TUKYSA in pediatric patients have not 
been established. 

Geriatric Use: In HER2CLIMB, 82 patients who received TUKYSA were ≥ 65 years,  
of whom 8 patients were ≥ 75 years. The incidence of serious adverse reactions in 
those receiving TUKYSA was 34% in patients ≥ 65 years compared to 24% in patients  
< 65 years. The most frequent serious adverse reactions in patients who received 
TUKYSA and ≥ 65 years were diarrhea (9%), vomiting (6%), and nausea (5%). There were 
no observed overall differences in the effectiveness of TUKYSA in patients ≥ 65 years 
compared to younger patients. There were too few patients ≥ 75 years to assess  
differences in effectiveness or safety. 

Renal Impairment: The use of TUKYSA in combination with capecitabine and trastuzumab 
is not recommended in patients with severe renal impairment (CLcr < 30 mL/min 
estimated by Cockcroft-Gault Equation), because capecitabine is contraindicated in 
patients with severe renal impairment. Refer to the Full Prescribing Information of 
capecitabine for additional information in severe renal impairment. No dose adjustment is 
recommended for patients with mild or moderate renal impairment (creatinine clearance 
[CLcr] 30 to 89 mL/min). 

Hepatic Impairment: Tucatinib exposure is increased in patients with severe hepatic 
impairment (Child-Pugh C). Reduce the dose of TUKYSA for patients with severe (Child-
Pugh C) hepatic impairment. No dose adjustment for TUKYSA is required for patients with 
mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic impairment. 
 

TUKYSA and its logo, and Seagen and  are US registered trademarks of Seagen Inc. 
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LAG-3 Fills a Complex Role  
in the Immune System 
by RACHEL KAUFMANN, PharmD

AFTER NEARLY A DECADE of PD-1/PD-L1–
targeting antibodies dominating the immune 
checkpoint inhibitor (ICI) landscape, the cancer 
immunotherapy field is branching out.1 In 
March 2022, the FDA approved the combination 
of nivolumab and relatlimab-rmbw (Opdualag) 
for the treatment of patients 12 years of age 
and older with unresectable or metastatic mela-
noma.2 Relatlimab is the first drug 
targeting the LAG-3 pathway to gain 
FDA approval.1 The fixed-dose regimen 
combines relatlimab, an anti–LAG-3 
monoclonal antibody, with nivolumab 
(Opdivo), a PD-1 inhibitor approved for 
the treatment of 13 tumor types.2,3

Although expanding the reper-
toire of ICIs has been a major research 
priority,4 the approval of relatlimab in 
the combination regimen represents 
just the third successfully targeted check-
point to enter the oncology armamentarium. Of 
the 8 previously approved ICIs, 7 are directed 
at the PD-1/PD-L1 pathway and 1, ipilimumab 
(Yervoy), targets CTLA-4.1,4

The regimen’s approval validates the concept 
of targeting LAG-3 for cancer therapeutics 
and is expected to generate interest in devel-
oping additional therapies directed at this 
checkpoint.5,6 More than 100 clinical trials eval-
uating 35 LAG-3–inhibitory drugs are ongoing.7 
Although most novel agents are being evalu-
ated in phase 1 studies, several therapies have 
moved into later stages of development in a 
range of cancer types (TABLE4,8).4,8,9

CONTEXUALIZING LAG-3 
LAG-3 is a type I transmembrane cell-surface 
protein that functions as an inhibitory corecep-
tor in the immune system, similar to PD-1 and 
CTLA-4.9 The gene that encodes LAG-3 was iden-
tified in 1990 by Frédéric Triebel, MD, PhD, 
and colleagues at Gustave Roussy in Villejuif, 
France, through analysis of complementary 
DNA clones expressed in an IL-2–depen-
dent CD3-negative natural killer–cell line. 
They observed that the LAG-3 gene encodes a 
membrane protein with 4 extracellular immuno-
globulin superfamily domains.10

Investigators have described the role that 
LAG-3 and other inhibitory immune check-
points play in cancer in the context of T-cell 
exhaustion. When T cells undergo prolonged 
exposure to an antigen, such as neoantigens 

expressed on cancer cells, they become desen-
sitized and less able to activate and multiply 
in the presence of the antigen, a state called 
T-cell exhaustion.11 Exhausted T cells may also 
downregulate production of tumor-killing cyto-
kines.11 Increased expression of inhibitory 
receptors such as LAG-3 is also associated with 
T-cell exhaustion.11 LAG-3 limits activation of  

T cells, reducing their ability to attack 
and destroy tumor cells, whereas inhi-
bition of LAG-3 restores  
T-cell functioning.12 

Research has shown that levels 
of LAG-3 expression and infiltra-
tion of LAG-3–positive cells in tumors 
correlate with unfavorable clini-
cal outcomes, tumor progression, and 
poor prognosis in a range of cancer 
types, including colorectal cancer, 

renal cell carcinoma, lymphomas, breast cancer, 
non–small cell lung cancer (NSCLC), and head 
and neck squamous cell carcinoma (HNSCC).9 
Investigators initially studied LAG-3 inhibition 
as monotherapy but found that a single-agent 
strategy had limited efficacy. Rather, target-
ing LAG-3 in combination therapy has proven 
more effective.9 Investigators showed in mouse 
models that dual blockade of LAG-3 and PD-1 
receptors resulted in synergistic activity to 
decrease tumor growth and promote anti-
tumor immunity.13 Although further research is 
needed to delineate the exact mechanism under-
lying this synergy, it may be due to differences 
in inhibitory mechanisms and/or expression 
profiles of LAG-3 and PD-1.9

Since his discovery, Triebel has continued to 
explore the therapeutic potential of LAG-3 inhi-
bition at Immutep SA, a biotechnology company 
that he founded.14 In a 2018 interview with 
OncologyLive®, Triebel discussed the rationale 
behind dual checkpoint inhibition in melanoma. 
“The hope is to have more patients responding 
to anti–PD-1 therapy,” he said.15 Triebel now 
serves as chief medical officer and chief scien-
tific officer at Immutep.

Although ICIs have improved outcomes in a 
broad range of tumor types, treatment resis-
tance poses a significant challenge. Most 
patients do not respond to treatment with 
ICIs, exhibiting primary resistance, and 
many patients who initially respond even-
tually relapse due to acquired resistance.7 
The need to improve responses with fewer 

adverse effects (AEs) is helping to fuel research 
efforts to develop therapies targeting novel 
immune coreceptors.9 

“We have to find new pathways, inhibitory 
pathways, and LAG-3 is certainly an immune 
checkpoint now validated through phase 3,” 
Triebel said in an interview with BioSpace in 
December 2021 in reference to nivolumab/
relatlimab data.16

NIVOLUMAB/RELATLIMAB FINDINGS
The FDA approval of the nivolumab-relatlimab 
combination therapy was based on findings 
from the phase 2/3 RELATIVITY-047 trial 
(NCT03470922).2 This global, double-blind trial 
compared the fixed-dose combination of relat-
limab plus nivolumab against nivolumab alone 
in patients with previously untreated metastatic 
or unresectable melanoma. Eligible patients 
were at least aged 12 years with measurable 
stage III or IV melanoma per RECIST 1.1. LAG-3 
and PD-L1 had to be evaluable in tumor tissue, 
and patients were stratified for each biomarker 
based on level of expression (≥ 1% or < 1%) as 
determined via immunohistochemistry.17  

From May 2018 through December 2020,  
714 patients were randomly assigned to receive 
relatlimab-nivolumab (n = 355) or nivolumab 
alone (n = 359). Patients received relatlimab 
160 mg and nivolumab 480 mg intrave-
nously in a fixed-dose combination or 480 mg 
of nivolumab.17 The primary end point of the 
study was progression-free survival (PFS), and 
secondary end points included overall survival 
(OS) and objective response rate (ORR).17,18

After a median follow-up of 13.2 months,  
the median PFS was 10.1 months (95% CI, 
6.4-15.7) in the relatlimab-nivolumab group 
compared with 4.6 months (95% CI, 3.4-5.6) in 
the nivolumab-alone group (HR for progression 
or death, 0.75; 95% CI, 0.62-0.92; log-rank  
P = .006). The 12-month PFS rate was 47.7% (95% 
CI, 41.8%-53.2%) in the relatlimab-nivolumab 
group compared with 36.0% (95% CI, 30.5%-
41.6%) in the nivolumab group.17

The ORR was 43% (95% CI, 38%-48%) in the 
relatlimab-nivolumab arm vs 33% (95% CI, 
28%-38%) with nivolumab alone. Median OS 
was not reached (NR; 95% CI, 34.2-NR) with 
the combination compared with 34.10 months 
(95% CI, 25.2-NR) for nivolumab alone. OS was 
numerically superior in the combination group 
(HR, 0.80; 95% CI, 0.64-1.01), but the difference 

Frédéric Triebel, 
MD, PhD
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did not achieve statistical significance at the 
trial’s alpha threshold of P = .04302.17,18 

Data from exploratory analyses indicated that 
PFS favored combination therapy vs monother-
apy in prespecified subgroups. Patients with 
traits commonly associated with worse prog-
nosis, such as visceral metastases, high tumor 
burden, elevated lactate dehydrogenase levels, 
or mucosal or acral melanoma, had better 
outcomes with relatlimab-nivolumab than with 
nivolumab alone.17 

In terms of LAG-3, patients with expres-
sion of 1% or greater had longer median PFS in 
both treatment groups, and participants treated 
with the combination had better PFS regard-
less of LAG-3 expression level. At the same time, 
the median PFS with relatlimab-nivolumab 
was greater than with nivolumab monother-
apy for those with LAG-3 of 1% or more (12.58 
vs 4.76 months, respectively) than for patients 
with LAG-3 less than 1% (4.83 vs 2.79 months, 
respectively).17

However, these trends were not seen in the 
PD-L1 data. Median PFS was similar in patients 
whose tumors had PD-L1 expression of 1% or 
greater for combination therapy compared with 

nivolumab alone (15.7 months vs 14.7 months, 
respectively). For participants with PD-L1 
expression of less than 1%, median PFS was  
6.4 months (95% CI, 4.6-11.8) with the combi-
nation and 2.9 months (95% CI, 2.8-4.5) for 
nivolumab alone (HR, 0.66; 95% CI, 0.51-0.84).17

The RELATIVITY-047 investigators concluded 
that neither biomarker was clearly useful in 
selecting patients for ICI therapy. In terms 
of AEs, 18.9% of the patients in the relat-
limab-nivolumab group experienced grade 3 
or 4 treatment-related AEs (TRAEs) compared 
with 9.7% of the nivolumab-alone group. The 
most frequent grade 3 or 4 TRAEs in the relat-
limab-nivolumab group included increased 
levels of lipase, alanine aminotransferase, 
and aspartate aminotransferase (1.7%, 1.4%, 
and 1.4% of patients, respectively), as well as 
fatigue (1.1%). 

Furthermore, 14.6% of patients in the 
relatlimab-nivolumab group discontin-
ued treatment due to TRAEs compared with 
6.7% in the nivolumab group, but no new 
safety signals were identified with relat-
limab-nivolumab treatment. 

Three treatment-related deaths occurred in 

the combination-therapy group (0.8%) and 2 in 
the monotherapy group (0.6%).17

Although OS data from RELATIVITY-047 
are not yet mature, results so far suggest that 
the relatlimab-nivolumab combination could 
become the new frontline standard of care for 
patients with advanced melanoma.19 In this clin-
ical setting, the median PFS associated with the 
relatlimab-nivolumab regimen has been similar 
to that seen with the combination of nivolumab 
plus ipilimumab, the current first-line standard, 
in the CheckMate 067 trial (NCT01844505), but 
with a lower incidence of grade 3 or 4 TRAEs 
(19% with relatlimab-nivolumab vs 59% with 
nivolumab-ipilimumab).19 

However, the long-term OS results with the 
nivolumab-ipilimumab combination have set 
the bar high. After a minimum follow-up of 
6.5 years, the median OS reached an unprec-
edented 72.1 months (95% CI, 38.2-NR) in 
CheckMate 067.20

The nivolumab-ipilimumab results represent 
 the longest median OS reported in a phase 3 
advanced melanoma study, CheckMate 067 
investigators said. The milestone is “staggering” 
and sets a benchmark for judging whether 

TABLE.  Select  Ongoing Studies of  LAG-3–Target ing Agents 4,8

Drug/developer(s) Study design Target enrollment Phase Trial name/
ClinicalTrials.gov identifier

Antibodies inhibiting LAG-3

Nivolumab and relatlimab-rmbw
(Opdualag)
Bristol Myers Squibb

Nivolumab-relatlimab vs TAS-102 or regorafenib in metastatic CRC after 1-4 prior lines of therapy 700 3
RELATIVITY-123/

NCT05328908

Nivolumab-relatlimab vs nivolumab (anti–PD-1 mAb) as adjuvant therapy after complete 
resection of stage III/IV melanoma

1050 3
RELATIVITY-098/

NCT05002569

Fianlimab
(REGN3767)
Regeneron Pharmaceuticals, Inc

Fianlimab plus cemiplimab-rwlc (anti–PD-1 mAb) vs either pembrolizumab (anti–PD-1 mAb) or 
cemiplimab monotherapy in previously untreated unresectable locally advanced/metastatic 
melanoma

1100 3 NCT05352672

Favezelimab-pembrolizumab
(MK-4280A)
Merck Sharp and Dohme, LLC

Coformulation of favezelimab plus pembrolizumab vs standard of care (TAS-102 or regorafenib) 
in previously treated, metastatic, PD-L1–positive CRC

432 3
MK-4280A-007/
NCT05064059

Leramilimab
(LAG525)
Novartis

Leramilimab plus spartalizumab (anti–PD-1 mAb) as part of a multiarm study in previously 
untreated unresectable or metastatic melanoma

196 2
PLATforM/

NCT03484923a

INCAGN02385
Incyte Biosciences International Sàrl

Retifanlimab (anti–PD-1 mAb) monotherapy or plus INCAGN02385 with or without INCAGN02390 
(anti–TIM-3 mAb) in PD-L1–positive recurrent/metastatic HNSCC

162 2 NCT05287113b

Bispecific antibodies

Tebotelimab
(MGD013)
MacroGenics, Inc

Tebotelimab (PD-1/LAG-3 bispecific antibody) plus margetuximab-cmkb (HER2-targeting mAb) 
and chemotherapy as part of a multiarm trial in metastatic or locally advanced, treatment-naïve 
HER2-positive gastric or GEJ cancer

81 2/3
MAHOGANY/

NCT04082364a

RO7247669
(RG6139)
Hoffmann-La Roche

RO7247669 (PD-1/LAG-3 bispecific antibody) vs RO7121661 (PD-1/TIM-3 bispecific antibody) 
vs nivolumab in advanced/metastatic squamous cell carcinoma of the esophagus

210 2 NCT04785820

Soluble LAG-3 fusion protein

Eftilagimod alpha
(IMP321)
Immutep Limited

Eftilagimod alpha plus pembrolizumab (anti–PD-1 mAb) vs pembrolizumab alone in unresectable 
recurrent/metastatic HNSCC

154 2
TACTI-003/

NCT04811027

CRC, colorectal cancer; GEJ, gastroesophageal junction; HNSCC, head and neck squamous cell carcinoma; mAb, monoclonal antibody; TAS-102, trifluridine plus tipiracil.

aStudy is active but no longer recruiting participants.

bStudy is not yet recruiting participants.
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by RACHEL KAUFMANN, PharmD

LAG-3, A MEMBER OF the immunoglobulin 
superfamily, functions as an immune checkpoint 
receptor protein; it has negative regulatory effects 
on T-cell function, playing a role in immune and 
inflammatory responses.1,2 

Encoded by LAG-3, lymphocyte activating 3 
gene, LAG-3 proteins are expressed on activated 
CD4-positive T cells, activated CD8-positive  
T cells, natural killer cells, and myeloid cells.1,2 By 
inhibiting the immune response, LAG-3 helps main-
tain appropriate T-cell homeostasis, activation, and 
differentiation in healthy cells.3 LAG-3 is expressed 
on activated T cells, where it binds to major 
histocompatibility complex (MHC) class II anti-
gen-presenting complexes on tumor cells, which 
results in an inhibited immune response.4

Several potential ligands for LAG-3 have been 
identified, including FGL-1, LSECtin, galectin-3, and 
α-synuclein fibrils.2 FGL-1 and LSECtin are both 

associated with liver function; FGL-1 is secreted 
from hepatocytes in the liver, whereas LSECtin is 
typically expressed in the liver. Galectin-3 is a solu-
ble lectin secreted by a variety of tumor cells and 
tumor stromal cells. In some studies, investigators 
have observed that LAG-3 can bind to α-synuclein 
fibrils, which have been implicated in the develop-
ment of Parkinson disease. More studies are needed 
to understand the role of these ligands in the inhibi-
tory function of LAG-3.2

Research into LAG-3’s role in cancer and autoim-
mune diseases is ongoing. LAG-3 is among several 
inhibitory receptors, including PD-1 and CTLA-4, 
that have been identified in a molecular signature 
of exhausted T cells. 

Although the precise functions of LAG-3 in 
immune regulation have not been fully elucidated, 
investigators have identified it as a promis-
ing target for anticancer therapies. For example, 

when LAG-3 interacts with MHC class II molecules 
expressed by melanoma cells, the cancer cells are 
protected from apoptosis. Consequently, blocking 
this interaction allows for tumor cell destruction 
through apoptosis.5

Soluble LAG-3 is another focus of research. 
Found in the serum, it is formed by proteolytic 
cleavage of the extracellular domain of cell- 
surface LAG-3 or from alternatively spliced RNA. 
Investigators are evaluating the use of soluble 
LAG-3 as a prognostic biomarker and/or treatment 
in different types of cancer.6

A Partner for PD-1–Targeting Therapy
Although the mechanism is not fully understood, 
when used in combination, LAG-3 inhibitors 
and PD-1 inhibitors have synergistic effects.7 
Strong coexpression of LAG-3 and PD-1 has been 
observed on tumor-infiltrating CD4-positive and 
CD8-positive T cells in several cancer types, 
including melanoma, colorectal adenocarcinoma, 
and fibrosarcoma.3 

The combination of anti–LAG-3 and anti–PD-1 
therapy has demonstrated greater antitumor effect 
than LAG-3–directed monotherapy in numer-
ous preclinical studies, prompting investigators 
to explore dual inhibition of the 2 immune check-
points (FIGURE8).7,8 In March 2022, the FDA 
approved the combination of nivolumab plus relat-
limab-rmbw (Opdualag), the first immunotherapy 
blocking LAG-3 and PD-1, for the treatment of 
patients 12 years and older with unresectable or 
metastatic melanoma.9

Finally, investigators also have sought to identify 
biomarkers to predict response to anti–LAG-3 ther-
apy, but further research is needed. Studies have 
examined the role of LAG-3 expression as a prog-
nostic marker, although this remains controversial. 
The prognostic impact of LAG-3 expression varies 
with tumor type and stage.10,11 ■
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relatlimab-nivolumab will be a new standard 
for previously untreated patients, according 
to a commentary in the New England Journal 
of Medicine.19 

Longer-term data also may clarify the role 
of LAG-3 expression as a biomarker in guiding 
therapy for patients.19 Although higher LAG-3 

expression correlated with longer median 
PFS in the RELATIVITY-047 trial, a recent 
study in NSCLC described a negative associa-
tion between LAG-3 expression and response 
to anti–PD-1 therapy. The study evaluated 
LAG-3, PD-1, and TIM-3 protein expression 
in NSCLC tissue specimens. Investigators 

found that patients whose tumor samples had 
elevated LAG-3 expression were less suscepti-
ble to PD-1 inhibitors (associated with a shorter 
PFS). More research is needed to fully delin-
eate the association between expression of 
these biomarkers and treatment response in 
patients with cancer.21

FIGURE. LAG-3 Mechanisms and Strategies for  Target ing i ts  Act iv i ty 8

The illustration at left depicts immune system mechanisms of LAG-3, which binds to the major histocompatibility complex class II (MHC II) antigen-presenting 
complex (APC) on tumor cells and is activated through the T-cell receptor (TCR). Investigators have identified galectin-3, LSECtin, and FGL-1 as potential 
ligands for LAG-3. The role of the intracellular motifs KIEELE, EP, and the serine phosphorylation site also are being explored. ADAM10/17 metalloproteases 
are believed to release LAG-3 in a soluble form (sLAG-3). At right, the illustration depicts strategies for targeting LAG-3 with anti–LAG-3 antibodies or sLAG-3 
with an immunoglobulin. 

Recreated under a Creative Commons license from Wang M et al. Clin Transl Med. 2021;11(3):e365. doi:10.1002/ctm2.365
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OTHER LAG-3 INHIBITOR CANDIDATES
Investigators are exploring several novel 
strategies to target LAG-3 besides monoclo-
nal antibodies, including bispecific antibodies 
directed at PD-1/PD-L1 in addition to LAG-3. 
Based on where antibodies bind to LAG-3, they 
can alter its interactions with its ligands in 
different ways. 

One novel candidate, tebotelimab, is a PD-1/
LAG-3 bispecific antibody that inhibits both 
checkpoints on a single T cell.4 MacroGenics, 
Inc, the company developing the drug, plans 
to study tebotelimab in combination with a 
cell-killing antibody specific to tumor cells. 
However, in July 2022, the company closed 
a phase 2 study (NCT04634825) evaluating 
enoblituzumab, a B7-H3 mAb, plus tebotelimab 
or retifanlimab, a PD-1 inhibitor, in recurrent or 
metastatic HNSCC after 7 fatalities potentially 
associated with hemorrhagic events, including 
1 possibly related to the study treatment, were 
reported among 62 participants.22 

Roche’s candidate, RG6139, is also a bispecific 
antibody that targets PD-1 and LAG-3. This agent 
has higher affinity for PD-1 than for LAG-3, caus-
ing it to preferentially target tumor-infiltrating 
activated T cells rather than regulatory T cells.4

Merck is developing favezelimab (MK-4280), 
a humanized anti–LAG-3 monoclonal antibody, 
as combination therapy with pembrolizumab 
(Keytruda), a PD-1 inhibitor, to treat hemato-
logic malignancies and solid tumors including 
NSCLC, small cell lung cancer, renal cell 
carcinoma, and colorectal cancer.23,24 The combi-
nation, called MK-4280A, has advanced to the 
phase 3 MK-4280A-007 study (NCT05064059) 
in patients with previously treated, metastatic, 
PD-L1–positive colorectal cancer.25

At the 2022 American Society of Clinical 
Oncology (ASCO) Annual Meeting, investigators 
reported data from a different MK-4280A trial, 
an ongoing phase 1/2 study (NCT03598608) 
evaluating the combination in hematologic 
malignancies. In a cohort of 29 patients with 
relapsed classical Hodgkin lymphoma refrac-
tory to anti–PD-1 therapy who received the 
recommended phase 2 dose of 800 mg fave-
zelimab plus 200 mg pembrolizumab every 3 
weeks, the ORR was 31% (95% CI, 15%-51%) at a 
median follow-up of 16.5 months. This included 
2 compete responses and 7 partial responses.24

Immutep Limited’s candidate, eftilagimod 
alpha, is a soluble LAG-3 fusion protein that 
binds major histocompatibility complex class 
II proteins on the surface of antigen-present-
ing cells (APCs) to modulate APCs and CD8 T 
cells.4,26 Unlike LAG-3 inhibitors, eftilagimod 
alpha does not bind to LAG-3 on the  
T cell; instead, the agent “pushes the accelera-
tor on the immune response” by activating APCs 
and increasing the supply of activated T cells. 

Investigators theorize that enhanced T-cell acti-
vation may result in an improved response to 
PD-1/PD-L1 inhibitors.26 

Eftilagimod alpha was evaluated in HER2-
negative/hormone receptor–positive metastatic 
breast cancer previously treated with endo-
crine therapy in the phase 2b AIPAC study 
(NCT02614833). Patients received either efti-
lagimod plus paclitaxel or paclitaxel alone. 
The combination therapy led to a nonsignifi-
cant increase in OS in the overall population 
of 226 evaluable patients. The median OS was 
20.4 months (95% CI, 14.3-25.1) in the eftilagi-
mod-paclitaxel group vs 17.5 months (95% CI, 
12.9-21.9) in the paclitaxel group (HR, 0.88;  
95% CI, 0.64-1.19; P = .197). However, median 
OS was significantly improved with eftilagi-
mod-paclitaxel therapy in 3 subgroups: patients 
who were younger than 65 years, had low base-
line monocytes (< 250/µL), or had the more 
aggressive luminal B subtype, with HRs of 0.66, 
0.44, and 0.67, and P values of .017, .008, and 
.049, respectively.27

Eftilagimod alpha also is being studied in 
combination with pembrolizumab in patients 
with NSCLC and HNSCC. At the 2021 ASCO 
Annual Meeting, Immutep reported interim 
results from the phase 2 TACTI-002 trial 
(NCT03625323). The ORR was 41.7% for first-
line treatment of 36 patients with NSCLC and 
29.7% for second-line treatment of 37 patients 
with HNSCC. These results reflect an improve-
ment compared with anti–PD-1 monotherapy for 
first-line NSCLC, investigators said.28

The exciting results in first-line NSCLC 
prompted an expansion of this cohort, and 
updated findings were presented at the 2022 
ASCO Annual Meeting. After a median follow-up 
of 11.2 months, the ORR by iRECIST criteria 
(modified RECIST 1.1 for immune-based thera-
peutics) was 38.6% (95% CI, 29.6%-48.2%) in  
114 patients in the intention-to-treat population 
and 42.7% (95% CI, 33.0%-52.9%) in 103 partic-
ipants evaluable for response (≥ 1 on-study 
tumor staging after baseline).26 

Patients were not selected for the study based 
on PD-L1 expression status, but results were 
stratified by 5 tumor proportion score (TPS) 
groups (< 1%, 1% to 49%, ≥ 50%, ≥ 1%, and  
< 50%). Approximately 70% of trial participants 
had a TPS of less than 50%. Responses were 
observed across all PD-L1 expression subgroups, 
with higher ORRs in patients with higher PD-L1 
expression. The ORR was 52.6 % (95% CI, 28.9%-
75.6%) in 19 patients with a TPS of 50% or 
greater by central assessment and 51.6%  
(95% CI, 33.1%-69.9%) in 31 patients assessed for 
PD-L1 status both centrally and locally.26 ■
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ADJUVANT TAGRISSO: DELIVERING 
OVERWHELMING EFFICACY 

ADAURA study design: Phase III, double-blind, randomized, placebo-controlled trial in 682 patients with completely resected stage IB, II, and IIIA 
NSCLC with or without adjuvant chemotherapy. NSCLC patients had centrally confirmed EGFR mutations (exon 19 deletion or L858R mutation). 
Patients were stratified by stage (IB vs II vs IIIA), EGFR mutation (exon 19 deletion or L858R), and race (Asian vs non-Asian). Patients were randomized 
to either TAGRISSO (n=339; 80 mg orally, once daily) or placebo (n=343). The maximum interval between surgery and randomization was 26 weeks 
with adjuvant chemotherapy and 10 weeks without adjuvant chemotherapy. The primary endpoint of the study was DFS by investigator assessment 
in stage II/IIIA patients. The secondary endpoints were DFS in the overall population (stage IB/II/IIIA); DFS rate at 2, 3, 4, and 5 years; overall survival (stage II/IIIA 
and overall population); safety; and health-related QoL. The planned treatment duration was 3 years or until disease recurrence/unacceptable toxicity.1,2,4

Your decision 
today impacts 

many tomorrows

REFER every resected NSCLC patient to a medical oncologist

TEST every surgical specimen for EGFR mutations

CHOOSE adjuvant TAGRISSO for every eligible patientTAGRISSO demonstrated extraordinary disease-free survival
in resected EGFRm NSCLC patients1-3

Find out more at www.TagrissoResults.com

Please see Brief Summary of Prescribing Information 
on adjacent pages.

INDICATION
• TAGRISSO is indicated as adjuvant therapy after tumor resection in adult patients with non-small cell lung cancer 
(NSCLC) whose tumors have epidermal growth factor receptor (EGFR) exon 19 deletions or exon 21 L858R mutations, 
as detected by an FDA-approved test

SELECT SAFETY INFORMATION
• There are no contraindications for TAGRISSO
• Interstitial lung disease (ILD)/pneumonitis occurred in 3.7% of the 1479 TAGRISSO-treated patients; 0.3% of cases 
were fatal. Withhold TAGRISSO and promptly investigate for ILD in patients who present with worsening of 
respiratory symptoms which may be indicative of ILD (eg, dyspnea, cough and fever). Permanently discontinue 
TAGRISSO if ILD is confirmed

TAGRISSO is a registered trademark of the AstraZeneca group of companies.
©2021 AstraZeneca. All rights reserved. US-53566 5/21

SELECT SAFETY INFORMATION
• Heart rate-corrected QT (QTc) interval prolongation occurred in TAGRISSO-treated patients. Of the 1479 TAGRISSO-
treated patients in clinical trials, 0.8% were found to have a QTc >500 msec, and 3.1% of patients had an increase 
from baseline QTc >60 msec. No QTc-related arrhythmias were reported. Conduct periodic monitoring with ECGs 
and electrolytes in patients with congenital long QTc syndrome, congestive heart failure, electrolyte abnormalities, 
or those who are taking medications known to prolong the QTc interval. Permanently discontinue TAGRISSO in 
patients who develop QTc interval prolongation with signs/symptoms of life-threatening arrhythmia

• Cardiomyopathy occurred in 3% of the 1479 TAGRISSO-treated patients; 0.1% of cardiomyopathy cases were fatal. A 
decline in left ventricular ejection fraction (LVEF) ≥10% from baseline and to <50% LVEF occurred in 3.2% of 1233 
patients who had baseline and at least one follow-up LVEF assessment. In the ADAURA study, 1.5% (5/325) of 
TAGRISSO-treated patients experienced LVEF decreases ≥10% from baseline and a drop to <50%. Conduct cardiac 
monitoring, including assessment of LVEF at baseline and during treatment, in patients with cardiac risk factors. 
Assess LVEF in patients who develop relevant cardiac signs or symptoms during treatment. For symptomatic 
congestive heart failure, permanently discontinue TAGRISSO

• Keratitis was reported in 0.7% of 1479 patients treated with TAGRISSO in clinical trials. Promptly refer patients with 
signs and symptoms suggestive of keratitis (such as eye inflammation, lacrimation, light sensitivity, blurred vision, eye 
pain and/or red eye) to an ophthalmologist

• Postmarketing cases consistent with Stevens-Johnson syndrome (SJS) and erythema multiforme major (EMM) have 
been reported in patients receiving TAGRISSO. Withhold TAGRISSO if SJS or EMM is suspected and permanently 
discontinue if confirmed

• Postmarketing cases of cutaneous vasculitis including leukocytoclastic vasculitis, urticarial vasculitis, and IgA 
vasculitis have been reported in patients receiving TAGRISSO. Withhold TAGRISSO if cutaneous vasculitis is 
suspected, evaluate for systemic involvement, and consider dermatology consultation. If no other etiology can be 
identified, consider permanent discontinuation of TAGRISSO based on severity

• Verify pregnancy status of females of reproductive potential prior to initiating TAGRISSO. Advise pregnant women of 
the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during treatment 
with TAGRISSO and for 6 weeks after the final dose. Advise males with female partners of reproductive potential to 
use effective contraception for 4 months after the final dose

• Most common (≥20%) adverse reactions, including laboratory abnormalities, were leukopenia, lymphopenia,
thrombocytopenia, diarrhea, anemia, rash, musculoskeletal pain, nail toxicity, neutropenia, dry skin, stomatitis, fatigue, 
and cough
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Investigators. Osimertinib in resected EGFR-mutated non–small-cell lung cancer. N Engl J Med. 2020;383(18):1711-1723. 3. DoFP. REF-98491. 
AstraZeneca Pharmaceuticals LP. 4. DoFP. REF-98825. AstraZeneca Pharmaceuticals LP.

PRIMARY ENDPOINT: DISEASE-FREE SURVIVAL IN PATIENTS WITH STAGE II/IIIA DISEASE (N=470)*

83%
REDUCTION IN RISK
of recurrence
or death 
HR=0.17 (95% CI: 0.12, 0.23); 
P<0.0001

THE FIRST EVER TARGETED THERAPY
FOR RESECTABLE EGFRm NSCLC

• Patients in the ADAURA trial are treated with ORAL TAGRISSO FOR 3 YEARS or until disease recurrence 
or unacceptable toxicity1

*Median DFS was not reached for TAGRISSO (95% CI: 38.8, NE) and was 19.6 months (95% CI: 16.6, 24.5) for control arm.1
†Control arm=placebo.
‡Exploratory subgroup results for patients with adjuvant chemotherapy was HR=0.16 (95% CI: 0.10, 0.26) and for patients without adjuvant 
chemotherapy was HR=0.23 (95% CI: 0.13, 0.40).2

  CI, confidence interval; DFS, disease-free survival; EGFR, epidermal growth factor receptor; EGFRm, epidermal growth factor receptor mutation positive;
HR, hazard ratio; IASLC, International Association for the Study of Lung Cancer; L858R, exon 21 leucine 858 arginine substitution; NE, not estimable; 
NSCLC, non-small cell lung cancer; QoL, quality of life; TKI, tyrosine kinase inhibitor.
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TAGRISSO® (osimertinib) tablets, for oral use
Brief Summary of Prescribing Information.
For complete prescribing information consult official package insert.

INDICATIONS AND USAGE
Adjuvant Treatment of EGFR Mutation-Positive Non-Small Cell Lung Cancer (NSCLC)
TAGRISSO is indicated as adjuvant therapy after tumor resection in adult patients with  
non-small cell lung cancer (NSCLC) whose tumors have epidermal growth factor receptor 
(EGFR) exon 19 deletions or exon 21 L858R mutations, as detected by an FDA-approved test 
[see Dosage and Administration (2.1) in the full Prescribing Information].
First-line Treatment of EGFR Mutation-Positive Metastatic NSCLC
TAGRISSO is indicated for the first-line treatment of adult patients with metastatic NSCLC 
whose tumors have EGFR exon 19 deletions or exon 21 L858R mutations, as detected by an 
FDA-approved test [see Dosage and Administration (2.1) in the full Prescribing Information].
Previously Treated EGFR T790M Mutation-Positive Metastatic NSCLC
TAGRISSO is indicated for the treatment of adult patients with metastatic EGFR T790M 
mutation-positive NSCLC, as detected by an FDA-approved test, whose disease has 
progressed on or after EGFR tyrosine kinase inhibitor (TKI) therapy [see Dosage and 
Administration (2.1) in the full Prescribing Information].
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients with resectable tumors for the adjuvant treatment of NSCLC with TAGRISSO 
based on the presence of EGFR exon 19 deletions or exon 21 L858R mutations in tumor 
specimens [see Clinical Studies (14) in the full Prescribing Information].
Select patients for the first-line treatment of metastatic EGFR-positive NSCLC with TAGRISSO 
based on the presence of EGFR exon 19 deletions or exon 21 L858R mutations in tumor or 
plasma specimens [see Clinical Studies (14) in the full Prescribing Information]. If these 
mutations are not detected in a plasma specimen, test tumor tissue if feasible.
Select patients for the treatment of metastatic EGFR T790M mutation-positive NSCLC with 
TAGRISSO following progression on or after EGFR TKI therapy based on the presence 
of an EGFR T790M mutation in tumor or plasma specimens [see Clinical Studies (14) 
in the full Prescribing Information]. Testing for the presence of the T790M mutation in 
plasma specimens is recommended only in patients for whom a tumor biopsy cannot  
be obtained. If this mutation is not detected in a plasma specimen, re-evaluate the feasibility 
of biopsy for tumor tissue testing.
Information on FDA-approved tests for the detection of EGFR mutations is available at  
http://www.fda.gov/companiondiagnostics.
Recommended Dosage Regimen
The recommended dosage of TAGRISSO is 80 mg tablet once a day. TAGRISSO can be taken 
with or without food.
If a dose of TAGRISSO is missed, do not make up the missed dose and take the next dose 
as scheduled.
Treat patients in the adjuvant setting until disease recurrence, or unacceptable toxicity, or 
for up to 3 years.
Treat patients with metastatic lung cancer until disease progression or unacceptable toxicity.
Administration to Patients Who Have Difficulty Swallowing Solids
Disperse tablet in 60 mL (2 ounces) of non-carbonated water only. Stir until tablet is dispersed 
into small pieces (the tablet will not completely dissolve) and swallow immediately. Do not 
crush, heat, or ultrasonicate during preparation. Rinse the container with 120 mL to 240 mL 
(4 to 8 ounces) of water and immediately drink.
If administration via nasogastric tube is required, disperse the tablet as above in 15 mL of 
non-carbonated water, and then use an additional 15 mL of water to transfer any residues to 
the syringe. The resulting 30 mL liquid should be administered as per the nasogastric tube 
instructions with appropriate water flushes (approximately 30 mL).
Dosage Modifications
Adverse Reactions

Table 1. Recommended Dosage Modifications for TAGRISSO

Target Organ Adverse Reaction* Dosage Modification
Pulmonary [see Warnings 
and Precautions (5.1) in the 
full Prescribing Information]

Interstitial lung disease
(ILD)/Pneumonitis

Permanently discontinue 
TAGRISSO.

Cardiac [see Warnings and 
Precautions (5.2, 5.3) in the 
full Prescribing Information]

QTc† interval greater  
than 500 msec on at  
least 2 separate ECGs‡

Withhold TAGRISSO until 
QTc interval is less than 481 
msec or recovery to baseline 
if baseline QTc is greater  
than or equal to 481 msec, 
then resume at 40 mg dose.

QTc interval prolongation 
with signs/symptoms of  
life-threatening arrhythmia

Permanently discontinue 
TAGRISSO.

Symptomatic congestive  
heart failure

Permanently discontinue 
TAGRISSO.

Cutaneous [see Warnings 
and Precautions (5.5) in the 
full Prescribing Information]

Stevens-Johnson syndrome 
(SJS), Erythema Multiforme 
Major (EMM)

Withhold TAGRISSO if 
suspected and permanently 
discontinue if confirmed.

Other [see Adverse
Reactions (6.1) in the full 
Prescribing Information]

Adverse reaction of Grade 3 
or greater severity

Withhold TAGRISSO for up 
to 3 weeks.

If improvement to Grade 0-2 
within 3 weeks

Resume at 80 mg or  
40 mg daily.

If no improvement within 
3 weeks

Permanently discontinue 
TAGRISSO.

* Adverse reactions graded by the National Cancer Institute Common Terminology Criteria for Adverse 
Events version 4.0 (NCI CTCAE v4.0).

† QTc = QT interval corrected for heart rate
‡ ECGs = Electrocardiogram

Drug Interactions
Strong CYP3A4 Inducers
If concurrent use is unavoidable, increase TAGRISSO dosage to 160 mg daily when  
co-administering with a strong CYP3A inducer. Resume TAGRISSO at 80 mg 3 weeks 
after discontinuation of the strong CYP3A4 inducer [see Drug Interactions (7) and Clinical 
Pharmacology (12.3) in the full Prescribing Information].
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Interstitial Lung Disease/Pneumonitis
Interstitial lung disease (ILD)/pneumonitis occurred in 3.7% of the 1479 TAGRISSO-treated 
patients; 0.3% of cases were fatal.
Withhold TAGRISSO and promptly investigate for ILD in patients who present with  
worsening of respiratory symptoms which may be indicative of ILD (e.g., dyspnea, cough 
and fever). Permanently discontinue TAGRISSO if ILD is confirmed [see Dosage and 
Administration (2.4) and Adverse Reactions (6) in the full Prescribing Information].

QTc Interval Prolongation
Heart rate-corrected QT (QTc) interval prolongation occurs in patients treated with 
TAGRISSO. Of the 1479 patients treated with TAGRISSO in clinical trials, 0.8% were 
found to have a QTc > 500 msec, and 3.1% of patients had an increase from baseline  
QTc > 60 msec [see Clinical Pharmacology (12.2) in the full Prescribing Information].  
No QTc-related arrhythmias were reported.
Clinical trials of TAGRISSO did not enroll patients with baseline QTc of > 470 msec.
Conduct periodic monitoring with ECGs and electrolytes in patients with congenital long 
QTc syndrome, congestive heart failure, electrolyte abnormalities, or those who are taking 
medications known to prolong the QTc interval. Permanently discontinue TAGRISSO in 
patients who develop QTc interval prolongation with signs/symptoms of life-threatening 
arrhythmia [see Dosage and Administration (2.4) in the full Prescribing Information].
Cardiomyopathy
Across clinical trials, cardiomyopathy (defined as cardiac failure, chronic cardiac failure, 
congestive heart failure, pulmonary edema or decreased ejection fraction) occurred in  
3% of the 1479 TAGRISSO-treated patients; 0.1% of cardiomyopathy cases were fatal.
A decline in left ventricular ejection fraction (LVEF) ≥10 percentage points from baseline  
and to less than 50% LVEF occurred in 3.2% of 1233 patients who had baseline and at least 
one follow-up LVEF assessment. In the ADAURA study, 1.5% (5/325) of patients treated  
with TAGRISSO experienced LVEF decreases greater than or equal to 10 percentage points 
and a drop to less than 50%. 
Conduct cardiac monitoring, including assessment of LVEF at baseline and during treatment, 
in patients with cardiac risk factors. Assess LVEF in patients who develop relevant cardiac 
signs or symptoms during treatment. For symptomatic congestive heart failure, permanently 
discontinue TAGRISSO [see Dosage and Administration (2.4) in the full Prescribing 
Information].
Keratitis
Keratitis was reported in 0.7% of 1479 patients treated with TAGRISSO in clinical trials. 
Promptly refer patients with signs and symptoms suggestive of keratitis (such as eye 
inflammation, lacrimation, light sensitivity, blurred vision, eye pain and/or red eye) to an 
ophthalmologist. 
Erythema Multiforme and Stevens-Johnson Syndrome
Postmarketing cases consistent with Stevens-Johnson syndrome (SJS) and erythema 
multiforme major (EMM) have been reported in patients receiving TAGRISSO. Withhold 
TAGRISSO if SJS or EMM is suspected and permanently discontinue if confirmed.
Cutaneous Vasculitis
Postmarketing cases of cutaneous vasculitis including leukocytoclastic vasculitis, 
urticarial vasculitis, and IgA vasculitis have been reported in patients receiving TAGRISSO. 
Withhold TAGRISSO if cutaneous vasculitis is suspected, evaluate for systemic involvement, 
and consider dermatology consultation. If no other etiology can be identified, consider 
permanent discontinuation of TAGRISSO based on severity.
Embryo-Fetal Toxicity
Based on data from animal studies and its mechanism of action, TAGRISSO can cause fetal 
harm when administered to a pregnant woman. In animal reproduction studies, osimertinib 
caused post-implantation fetal loss when administered during early development at a dose 
exposure 1.5 times the exposure at the recommended clinical dose. When males were 
treated prior to mating with untreated females, there was an increase in preimplantation 
embryonic loss at plasma exposures of approximately 0.5 times those observed at the 
recommended dose of 80 mg once daily. Verify pregnancy status of females of reproductive 
potential prior to initiating TAGRISSO. Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective contraception during treatment 
with TAGRISSO and for 6 weeks after the final dose. Advise males with female partners of 
reproductive potential to use effective contraception for 4 months after the final dose [see 
Use in Specific Populations (8.1, 8.3) in the full Prescribing Information].

ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the 
labeling: 

• Interstitial Lung Disease/Pneumonitis [see Warnings and Precautions (5.1) in the full 
Prescribing Information]

• QTc Interval Prolongation [see Warnings and Precautions (5.2) in the full Prescribing 
Information]

• Cardiomyopathy [see Warnings and Precautions (5.3) in the full Prescribing 
Information]

• Keratitis [see Warnings and Precautions (5.4) in the full Prescribing Information] 
• Erythema multiforme and Stevens-Johnson syndrome [see Warnings and Precautions 

(5.5) in the full Prescribing Information]
• Cutaneous Vasculitis [see Warnings and Precautions (5.6) in the full Prescribing 

Information]

Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction  
rates observed in the clinical trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates observed in practice.
The data in the Warnings and Precautions section reflect exposure to TAGRISSO in 1479 
patients with EGFR mutation-positive NSCLC who received TAGRISSO at the recommended 
dose of 80 mg once daily in three randomized, controlled trials [ADAURA (n=337), FLAURA 
(n=279), and AURA3 (n=279)], two single arm trials [AURA Extension (n=201) and AURA2 
(n=210)], and one dose-finding study, AURA1 (n=173) [see Warnings and Precautions (5) in 
the full Prescribing Information]. Among 1479 patients who received TAGRISSO, 81% were 
exposed for 6 months or longer and 60% were exposed for greater than one year. In this 
pooled safety population, the most common adverse reactions in ≥20% of 1479 patients 
who received TAGRISSO were diarrhea (47%), rash (45%), musculoskeletal pain (36%), 
nail toxicity (33%), dry skin (32%), stomatitis (26%), fatigue (21%), and cough (20%). The 
most common laboratory abnormalities in ≥20% of 1479 patients who received TAGRISSO 
were leukopenia (65%), lymphopenia (62%), thrombocytopenia (53%), anemia (47%), and 
neutropenia (33%).
The data described below reflect exposure to TAGRISSO (80 mg daily) in 337 patients with 
EGFR mutation-positive resectable NSCLC, and 558 patients with EGFR mutation-positive 
metastatic NSCLC in three randomized, controlled trials [ADAURA (n=337), FLAURA 
(n=279), and AURA3 (n=279)]. Patients with a history of interstitial lung disease, drug 
induced interstitial disease or radiation pneumonitis that required steroid treatment, serious 
arrhythmia or baseline QTc interval greater than 470 msec on electrocardiogram were 
excluded from enrollment in these studies.
Adjuvant Treatment of EGFR Mutation-Positive NSCLC
The safety of TAGRISSO was evaluated in ADAURA, a randomized, double-blind, placebo- 
controlled trial for the adjuvant treatment of patients with EGFR exon 19 deletions or  
exon 21 L858R mutation-positive NSCLC who had complete tumor resection, with or without 
prior adjuvant chemotherapy. At time of DFS analysis, the median duration of exposure to 
TAGRISSO was 22.5 months.
Serious adverse reactions were reported in 16% of patients treated with TAGRISSO. The 
most common serious adverse reaction (≥1%) was pneumonia (1.5%). Adverse reactions 
leading to dose reductions occurred in 9% of patients treated with TAGRISSO. The most 
frequent adverse reactions leading to dose reductions or interruptions were diarrhea (4.5%), 
stomatitis (3.9%), nail toxicity (1.8%) and rash (1.8%). Adverse reactions leading to  

permanent discontinuation occurred in 11% of patients treated with TAGRISSO. The most 
frequent adverse reactions leading to discontinuation of TAGRISSO were interstitial lung 
disease (2.7%), and rash (1.2%).
Tables 2 and 3 summarize common adverse reactions and laboratory abnormalities which 
occurred in ADAURA. 
Table 2. Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in 
ADAURAββ

Adverse Reaction TAGRISSO 
(N=337)

PLACEBO 
(N=343)

All Grades
(%)

Grade 3 or 
higher† (%)

All Grades
(%)

Grade 3 or 
higher† (%)

Gastrointestinal Disorders
Diarrhea* 47 2.4 20 0.3
Stomatitis‡ 32 1.8 7 0
Abdominal Pain** 12 0.3 7 0
Skin Disorders
Rash§ 40 0.6 19 0
Nail toxicity¶ 37 0.9 3.8 0
Dry skin§§ 29 0.3 7 0
Pruritus# 19 0 9 0
Respiratory, Thoracic and Mediastinal Disorders
CoughÞ 19 0 19 0
Musculoskeletal and Connective Tissue Disorders
Musculoskeletal Pain †† 18 0.3 25 0.3
Infection and Infestation Disorders
Nasopharyngitis 14 0 10 0
Upper respiratory tract infection 13 0.6 10 0
Urinary Tract Infection¶¶ 10 0.3 7 0
General Disorders and Administration Site Conditions
Fatigue β 13 0.6 9 0.3
Nervous System Disorders
Dizziness ## 10 0 9 0
Metabolism and Nutrition Disorders
Decreased appetite 13 0.6 3.8 0

ββNCI CTCAE v4.0.
† All events were grade 3. 
* Includes diarrhea, colitis, enterocolitis, enteritis.
‡ Includes aphthous ulcer, cheilitis, gingival ulceration, glossitis, tongue ulceration, stomatitis and 

mouth ulceration.
**Includes abdominal discomfort, abdominal pain, abdominal lower pain, abdominal upper pain, 

epigastric discomfort, hepatic pain.
§ Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular, 

rash pustular, rash pruritic, rash vesicular, rash follicular, erythema, folliculitis, acne, dermatitis, 
dermatitis acneiform, dermatitis bullous, dermatitis exfoliative generalized, drug eruption, eczema, 
eczema asteatotic, lichen planus, skin erosion, pustule.

¶ Includes nail bed disorder, nail bed inflammation, nail bed infection, nail discoloration, nail 
pigmentation, nail disorder, nail toxicity, nail dystrophy, nail infection, nail ridging, onychalgia, 
onychoclasis, onycholysis, onychomadesis, onychomalacia, paronychia.

§§ Includes dry skin, skin fissures, xerosis, eczema, xeroderma.
# Includes pruritus, pruritus generalized, eyelid pruritus.
Þ Includes cough, productive cough, upper-airway cough syndrome
†† Includes arthralgia, arthritis, back pain, bone pain, musculoskeletal chest pain, musculoskeletal pain, 

myalgia, neck pain, non-cardiac chest pain, pain in extremity, and spinal pain.
¶¶ Includes cystitis, urinary tract infection, and urinary tract infection bacterial.
β Includes asthenia, fatigue
## Includes dizziness, vertigo, and vertigo positional.

Clinically relevant adverse reactions in ADAURA in <10% of patients receiving TAGRISSO 
were alopecia (6%), epistaxis (6%), interstitial lung disease (3%), palmar-plantar  
erythrodysesthesia syndrome (1.8%), urticaria (1.5%), keratitis (0.6%), QTc interval  
prolongation (0.6%), and erythema multiform (0.3%). QTc interval prolongation  
represents the incidence of patients who had a QTcF prolongation >500msec.
Table 3. Laboratory Abnormalities Worsening from Baseline in ≥20% of Patients in 
ADAURA

Laboratory  
Abnormality*, †

TAGRISSO
(N=337)

PLACEBO
(N=343)

All Grades 
(%)

Grade 3 or 
Grade 4 (%)

All Grades
(%)

Grade 3 or 
Grade 4 (%)

Hematology
Leukopenia 54 0 25 0
Thrombocytopenia 47 0 7 0.3
Lymphopenia 44 3.4 14 0.9
Anemia 30 0 12 0.3
Neutropenia 26 0.6 10 0.3
Chemistry 
Hyperglycemia 25 2.3 30 0.9
Hypermagnesemia 24 1.3 14 1.5
Hyponatremia 20 1.8 16 1.5

* NCI CTCAE v4.0
† Based on the number of patients with available follow-up laboratory data

Laboratory abnormalities in ADAURA that occurred in <20% of patients receiving TAGRISSO 
was increased blood creatinine (10%).
Previously Untreated EGFR Mutation-Positive Metastatic Non-Small Cell Lung Cancer
The safety of TAGRISSO was evaluated in FLAURA, a multicenter international double-
blind randomized (1:1) active controlled trial conducted in 556 patients with EGFR exon 19 
deletion or exon 21 L858R mutation-positive, unresectable or metastatic NSCLC who had 
not received previous systemic treatment for advanced disease. The median duration of 
exposure to TAGRISSO was 16.2 months.
Serious adverse reactions were reported in 4% of patients treated with TAGRISSO; the 
most common serious adverse reactions (≥1%) were pneumonia (2.9%), ILD/pneumonitis 
(2.1%), and pulmonary embolism (1.8%). Dose reductions occurred in 2.9% of patients 
treated with TAGRISSO. The most frequent adverse reactions leading to dose reductions 
or interruptions were prolongation of the QT interval as assessed by ECG (4.3%), diarrhea 
(2.5%), and lymphopenia (1.1%). Adverse reactions leading to permanent discontinuation 
occurred in 13% of patients treated with TAGRISSO. The most frequent adverse reaction 
leading to discontinuation of TAGRISSO was ILD/pneumonitis (3.9%).
Tables 4 and 5 summarize common adverse reactions and laboratory abnormalities which 
occurred in FLAURA. 
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Table 4. Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in 
FLAURA*

Adverse Reaction TAGRISSO
(N=279)

EGFR TKI comparator
(gefitinib or erlotinib) 

(N=277)
Any Grade

(%)
Grade 3 or 
higher (%)

Any Grade
(%)

Grade 3 or 
higher (%)

Gastrointestinal Disorders
Diarrhea† 58 2.2 57 2.5
Stomatitisǁ 32 0.7 22 1.1
Nausea 14 0 19 0
Constipation 15 0 13 0
Vomiting 11 0 11 1.4
Skin Disorders
Rash‡ 58 1.1 78 7
Dry skin§ 36 0.4 36 1.1
Nail toxicity¶ 35 0.4 33 0.7
Pruritus# 17 0.4 17 0
General Disorders and Administration Site Conditions
FatigueÞ 21 1.4 15 1.4
Pyrexia 10 0 4 0.4
Metabolism and Nutrition Disorders
Decreased appetite 20 2.5 19 1.8
Respiratory, Thoracic and Mediastinal Disorders
Cough 17 0 15 0.4
Dyspnea 13 0.4 7 1.4
Neurologic Disorders
Headache 12 0.4 7 0
Cardiac Disorders
Prolonged QT Interval β 10 2.2 4 0.7
Infection and Infestation Disorders
Upper Respiratory Tract Infection 10 0 7 0

* NCI CTCAE v4.0
† One grade 5 (fatal) event was reported (diarrhea) for EGFR TKI comparator.ǁ Includes stomatitis and mouth ulceration.
‡ Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular, 

rash pustular, rash pruritic, rash vesicular, rash follicular, erythema, folliculitis, acne, dermatitis, 
dermatitis acneiform, drug eruption, skin erosion, pustule.

§ Includes dry skin, skin fissures, xerosis, eczema, xeroderma.
¶ Includes nail bed disorder, nail bed inflammation, nail bed infection, nail discoloration, nail pigmentation, 

nail disorder, nail toxicity, nail dystrophy, nail infection, nail ridging, onychalgia, onychoclasis, 
onycholysis, onychomadesis, onychomalacia, paronychia.

# Includes pruritus, pruritus generalized, eyelid pruritus.
Þ Includes fatigue, asthenia.
β Includes prolonged QT interval reported as adverse reaction.

Clinically relevant adverse reactions in FLAURA in <10% of patients receiving TAGRISSO 
were alopecia (7%), epistaxis (6%), interstitial lung disease (3.9%), urticaria (2.2%), 
palmar-plantar erythrodysesthesia syndrome (1.4%), QTc interval prolongation (1.1%), and 
keratitis (0.4%). QTc interval prolongation represents the incidence of patients who had a 
QTcF prolongation >500msec.
Table 5. Laboratory Abnormalities Worsening from Baseline in ≥20% of Patients in 
FLAURA

Laboratory Abnormality*, †

TAGRISSO
(N=279)

EGFR TKI comparator
(gefitinib or erlotinib)

(N=277)
All Grades 

(%)
Grade 3 or 

Grade 4 (%)
All Grades 

(%)
Grade 3 or 

Grade 4 (%)
Hematology
Lymphopenia 63 6 36 4.2
Anemia 59 0.7 47 0.4
Thrombocytopenia 51 0.7 12 0.4
Neutropenia 41 3 10 0
Chemistry
Hyperglycemia‡ 37 0 31 0.5
Hypermagnesemia 30 0.7 11 0.4
Hyponatremia 26 1.1 27 1.5
Increased AST 22 1.1 43 4.1
Increased ALT 21 0.7 52 8
Hypokalemia 16 0.4 22 1.1
Hyperbilirubinemia 14 0 29 1.1

*NCI CTCAE v4.0  
† Each test incidence, except for hyperglycemia, is based on the number of patients who had both baseline 

and at least one on-study laboratory measurement available (TAGRISSO range: 267 - 273 and EGFR TKI 
comparator range: 256 - 268)

‡ Hyperglycemia is based on the number of patients who had both baseline and at least one on-study 
laboratory measurement available: TAGRISSO (179) and EGFR comparator (191)

Clinically relevant laboratory abnormalities in FLAURA that occurred in <20% of patients 
receiving TAGRISSO was increased blood creatinine (9%).
Previously Treated EGFR T790M Mutation-Positive Metastatic Non-Small Cell Lung Cancer
The safety of TAGRISSO was evaluated in AURA3, a multicenter international open label 
randomized (2:1) controlled trial conducted in 419 patients with unresectable or metastatic 
EGFR T790M mutation-positive NSCLC who had progressive disease following first line 
EGFR TKI treatment. A total of 279 patients received TAGRISSO 80 mg orally once daily until 
intolerance to therapy, disease progression, or investigator determination that the patient 
was no longer benefiting from treatment. A total of 136 patients received pemetrexed plus 
either carboplatin or cisplatin every three weeks for up to 6 cycles; patients without disease 
progression after 4 cycles of chemotherapy could continue maintenance pemetrexed until 
disease progression, unacceptable toxicity, or investigator determination that the patient was 
no longer benefiting from treatment. Left Ventricular Ejection Fraction (LVEF) was evaluated 
at screening and every 12 weeks. The median duration of treatment was 8.1 months for 
patients treated with TAGRISSO and 4.2 months for chemotherapy-treated patients. The 
trial population characteristics were: median age 62 years, age less than 65 (58%), female 
(64%), Asian (65%), never smokers (68%), and ECOG PS 0 or 1 (100%).

Serious adverse reactions were reported in 18% of patients treated with TAGRISSO and  
26% in the chemotherapy group. No single serious adverse reaction was reported in 
2% or more patients treated with TAGRISSO. One patient (0.4%) treated with TAGRISSO 
experienced a fatal adverse reaction (ILD/pneumonitis).
Dose reductions occurred in 2.9% of patients treated with TAGRISSO. The most frequent 
adverse reactions leading to dose reductions or interruptions were prolongation of the QT 
interval as assessed by ECG (1.8%), neutropenia (1.1%), and diarrhea (1.1%). Adverse 
reactions resulting in permanent discontinuation of TAGRISSO occurred in 7% of patients 
treated with TAGRISSO. The most frequent adverse reaction leading to discontinuation of 
TAGRISSO was ILD/pneumonitis (3%).
Tables 6 and 7 summarize common adverse reactions and laboratory abnormalities which 
occurred in TAGRISSO-treated patients in AURA3. 
Table 6. Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in 
AURA3*

Adverse Reaction TAGRISSO
(N=279)

Chemotherapy  
(Pemetrexed/Cisplatin or 
Pemetrexed/Carboplatin)

(N=136)
All Grades†

(%)
Grade 3/4†

(%)
All Grades†

(%)
Grade 3/4†

(%)
Gastrointestinal Disorders
Diarrhea 41 1.1 11 1.5
Nausea 16 0.7 49 3.7
Stomatitisǁ 19 0 15 1.5
Constipation 14 0 35 0
Vomiting 11 0.4 20 2.2
Skin Disorders
Rash‡ 34 0.7 6 0
Dry skin§ 23 0 4.4 0
Nail toxicity¶ 22 0 1.5 0
Pruritus# 13 0 5 0
General Disorders and Administration Site Conditions
Fatigueþ 22 1.8 40 5.1
Metabolism and Nutrition Disorders
Decreased appetite 18 1.1 36 2.9
Respiratory, Thoracic and Mediastinal Disorders
Cough 17 0 14 0
Musculoskeletal and Connective Tissue Disorders
Back pain 10 0.4 9 0.7

*NCI CTCAE v4.0.
† No grade 4 events were reported.ǁ	Includes stomatitis and mouth ulceration
‡ Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular, 

rash pustular, erythema, folliculitis, acne, dermatitis, acneiform dermatitis, pustule.
§ Includes dry skin, eczema, skin fissures, xerosis.
¶ Includes nail disorders, nail bed disorders, nail bed inflammation, nail bed tenderness, nail discoloration, 

nail disorder, nail dystrophy, nail infection, nail ridging, nail toxicity, onychalgia, onychoclasis, 
onycholysis, onychomadesis, paronychia.

# Includes pruritus, pruritus generalized, eyelid pruritus.
þ Includes fatigue, asthenia.

Clinically relevant adverse reactions in AURA3 in <10% of patients receiving TAGRISSO  
were epistaxis (5%), interstitial lung disease (3.9%), alopecia (3.6%), urticaria (2.9%), 
palmar-plantar erythrodysesthesia syndrome (1.8%), QTc interval prolongation (1.4%), 
keratitis (1.1%), and erythema multiform (0.7%). QTc interval prolongation represents the 
incidence of patients who had a QTcF prolongation >500msec.
Table 7. Laboratory Abnormalities Worsening from Baseline in ≥20% of Patients in 
AURA3

Laboratory Abnormality*, †

TAGRISSO
(N=279)

Chemotherapy 
(Pemetrexed/Cisplatin or 
Pemetrexed/Carboplatin)

(N=131)
All Grades 

(%)
Grade 3 or 

Grade 4 (%)
All Grades

(%)
Grade 3 or 

Grade 4 (%)
Hematology
Anemia 43 0 79 3.1
Lymphopenia 63 8 61 10
Thrombocytopenia 46 0.7 48 7
Neutropenia 27 2.2 49 12
Chemistry
Hypermagnesemia† 27 1.8 9 1.5
Hyponatremia† 26 2.2 36 1.5
Hyperglycemia‡ 20 0 NA NA
Hypokalemia† 9 1.4 18 1.5

NA=not applicable
*  NCI CTCAE v4.0  
† Each test incidence, except for hyperglycemia, is based on the number of patients who had both  

baseline and at least one on-study laboratory measurement available (TAGRISSO 279, Chemotherapy 
comparator 131)

‡ Hyperglycemia is based on the number of patients who had both baseline and at least one on-study 
laboratory measurement available (TAGRISSO 270, Chemotherapy 5; fasting glucose was not a  
protocol requirement for patients in the chemotherapy arm)

Clinically relevant laboratory abnormalities in AURA3 that occurred in <20% of patients 
receiving TAGRISSO included increased blood creatinine (7%).
Postmarketing Experience
The following adverse reactions have been identified during post-approval use of  
TAGRISSO. Because these reactions are reported voluntarily from a population of uncertain 
size, it is not always possible to reliably estimate their frequency or establish a causal 
relationship to drug exposure.
Skin and subcutaneous tissue: Stevens-Johnson syndrome, erythema multiforme, 
cutaneous vasculitis
DRUG INTERACTIONS
Effect of Other Drugs on Osimertinib
Strong CYP3A Inducers
Co-administering TAGRISSO with a strong CYP3A4 inducer decreased the exposure  
of osimertinib compared to administering TAGRISSO alone [see Clinical Pharmacology 
(12.3) in the full Prescribing Information]. Decreased osimertinib exposure may lead to 
reduced efficacy.

Avoid co-administering TAGRISSO with strong CYP3A inducers. Increase the TAGRISSO 
dosage when co-administering with a strong CYP3A4 inducer if concurrent use is 
unavoidable [see Dosage and Administration (2.4) in the full Prescribing Information].  
No dose adjustments are required when TAGRISSO is used with moderate and/or weak 
CYP3A inducers.
Effect of Osimertinib on Other Drugs
Co-administering TAGRISSO with a breast cancer resistant protein (BCRP) or P-glycoprotein 
(P-gp) substrate increased the exposure of the substrate compared to administering it  
alone [see Clinical Pharmacology (12.3) in the full Prescribing Information]. Increased  
BCRP or P-gp substrate exposure may increase the risk of exposure-related toxicity.
Monitor for adverse reactions of the BCRP or P-gp substrate, unless otherwise instructed  
in its approved labeling, when co-administered with TAGRISSO.
Drugs That Prolong the QTc Interval
The effect of co-administering medicinal products known to prolong the QTc interval with 
TAGRISSO is unknown. When feasible, avoid concomitant administration of drugs known 
to prolong the QTc interval with known risk of Torsades de pointes. If not feasible to avoid 
concomitant administration of such drugs, conduct periodic ECG monitoring [see Warnings 
and Precautions (5.2) and Clinical Pharmacology (12.3) in the full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on data from animal studies and its mechanism of action [see Clinical Pharmacology 
(12.1) in the full Prescribing Information], TAGRISSO can cause fetal harm when 
administered to a pregnant woman. There are no available data on TAGRISSO use in pregnant 
women. Administration of osimertinib to pregnant rats was associated with embryolethality 
and reduced fetal growth at plasma exposures 1.5 times the exposure at the recommended 
clinical dose (see Data). Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and 
miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal Data
When administered to pregnant rats prior to embryonic implantation through the end of 
organogenesis (gestation days 2-20) at a dose of 20 mg/kg/day, which produced plasma 
exposures of approximately 1.5 times the clinical exposure, osimertinib caused post-
implantation loss and early embryonic death. When administered to pregnant rats from 
implantation through the closure of the hard palate (gestation days 6 to 16) at doses of 
1 mg/kg/day and above (0.1 times the AUC observed at the recommended clinical dose of 
80 mg once daily), an equivocal increase in the rate of fetal malformations and variations 
was observed in treated litters relative to those of concurrent controls. When administered 
to pregnant dams at doses of 30 mg/kg/day during organogenesis through lactation  
Day 6, osimertinib caused an increase in total litter loss and postnatal death. At a dose of  
20 mg/kg/day, osimertinib administration during the same period resulted in increased 
postnatal death as well as a slight reduction in mean pup weight at birth that increased in 
magnitude between lactation days 4 and 6.
Lactation
Risk Summary
There are no data on the presence of osimertinib or its active metabolites in human milk, the 
effects of osimertinib on the breastfed infant or on milk production. Administration to rats 
during gestation and early lactation was associated with adverse effects, including reduced 
growth rates and neonatal death [see Use in Specific Populations (8.1) in the full Prescribing 
Information]. Because of the potential for serious adverse reactions in breastfed infants 
from osimertinib, advise women not to breastfeed during treatment with TAGRISSO and for  
2 weeks after the final dose.
Females and Males of Reproductive Potential
Based on animal data, TAGRISSO can cause malformations, embryo lethality, and postnatal 
death at doses resulting in exposures 1.5 times or less the human exposure at the clinical 
dose of 80 mg daily [see Use in Specific Populations (8.1) in the full Prescribing Information].
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating TAGRISSO.
Contraception
Females
Advise females of reproductive potential to use effective contraception during treatment  
with TAGRISSO and for 6 weeks after the final dose [see Use in Specific Populations (8.1)  
in the full Prescribing Information].
Males
Advise male patients with female partners of reproductive potential to use effective 
contraception during and for 4 months following the final dose of TAGRISSO [see  
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KRYSTAL-12 Investigators Seek to Confirm 
Adagrasib’s Role in KRAS G12C–Mutant NSCLC
by BRITTANY LOVELY

EFFORTS TO UNLOCK TREATMENT 
modalities targeting KRAS mutations have 
ebbed and flowed for patients with non–small 
cell lung cancer (NSCLC) as investigators face 
resistance, intolerable toxicity profiles, and a 
lack of available binding pockets to guide treat-
ment development.1 A rise in the identification of 
actionable genetic biomarkers have illuminated 
the prevalence of KRAS G12C point mutations in 
patients with adenocarcinomas (13%) and up to 
4% of patients with squamous cell disease.1,2

The development of direct inhibitors that form 
covalent bonds with cysteine 12 in the switch 
II binding pocket of the KRAS G12C 
protein have demonstrated the abil-
ity to irreversibly and selectively bind 
KRAS G12C in an inactive state.1,2 
Sotorasib (Lumakras) demonstrated 
early efficacy for patients with KRAS 
G12C–mutant disease and was granted 
accelerated approval in 2021. Another 
agent, adagrasib, has demonstrated 
preclinical and early phase efficacy in 
patients with previously treated NSCLC 
with encouraging activity in patients with 
brain metastases.2-4

“Adagrasib is a small molecule KRAS G12C 
inhibitor, and it [has evidence of efficacy] in 
NSCLC. There has been a lot of excitement about 
this agent for various reasons,” Alexander I. 
Spira, MD, PhD, FACP, codirector of Virginia 
Cancer Specialists Research Institute, director of 
the Thoracic and Phase I Program, and clinical 

assistant professor at The Johns  
Hopkins University School of Medicine, in 
Baltimore, Maryland, said in an interview  
with OncologyLive®. 

“We know KRAS G12C mutations act as onco-
genic drivers and occur in approximately 14% 
of patients with NSCLC—predominantly adeno-
carcinomas,” Spira said. “[Approximately] 27% 
to 42% of these patients will have CNS [central 
nervous system] metastases at diagnosis. 
Adagrasib…was optimized for desired proper-
ties of a KRAS G12C inhibitor, including a long 
half-life, a [of approximately] 23 hours, and 

dose-dependent pharmacokinetics,” 
he said adding that the agent “was 
designed with several things in mind. 
Most notably, it was designed to pene-
trate the [CNS].”

CNS metastases are present in up 
to 42% of patients with KRAS G12C–
mutated NSCLC. With a median overall 
survival (OS) of approximately  
5 months, patients with active, 
untreated CNS metastases represent a 

portion of patients with an unmet need.5

Investigators recently published findings 
from the phase 2 cohort of the KRYSTAL-1 trial 
(NCT03785249) at the 2022 American Society 
of Clinical Oncology (ASCO) Annual Meeting, 
which were simultaneously published in the 
New England Journal of Medicine.2,3 These data 
demonstrated that adagrasib administered at 
600 mg orally twice daily was safe and effective 

for patients who had received prior treat-
ment with platinum-based chemotherapy and 
immunotherapy.2,3

After a median follow-up of 12.9 months, 
the objective response rate (ORR) was 43% 
(95% CI, 33.5%-52.6%) among the 112 patients 
with measurable disease at baseline, which 
included 1 complete response (CR; 1%) and 
47 partial responses (PRs; 42%). There were 
41 patients with stable disease (SD; 37%) and 
6 with progressive disease (5%) for a disease 
control rate (DCR) of 80% (n = 89; 95% CI, 
70.8%-86.5%).2,3

“Responses appear to be deep, with 75% of 
responders having a greater than 50% tumor 
reduction,” Spira said. Moreover, the median 
time to response with the KRAS G12C inhibitor 
was 1.4 months (range, 0.9-7.2) and the median 
duration of response was 8.5 months (95% CI, 
6.2-13.8). Spira noted that as of the data cutoff, 
treatment was ongoing in half of patients who 
experienced a response (n = 24) and 33% (n = 16) 
have maintained their response.2,3

The median progression-free survival  
(PFS) was 6.5 months (95% CI, 4.7-8.4), with 
6- and 12-month PFS rates of 52% and 29%, 
respectively. After a median follow-up of 15.4 
months, median OS was 12.6 months (95% CI, 
9.2-19.2), with 6- and 12-month OS rates of 71% 
and 51%, respectively.2,3

The investigators further evaluated intracra-
nial activity among 33 patients with adequately 
treated, stable CNS metastases. The intracranial 
ORR was 33% (n = 11; 95% CI, 18%-52%), which 
included 5 CRs (15%) and 6 PRs (18%). There 
were 17 patients with SD (52%) for a DCR of 85% 
(n = 28; 95% CI, 68%-95%). The median intracra-
nial PFS was 5.4 months (95% CI, 3.3-11.6).2,3

“We saw some patients with pretreated brain 
metastases continue to have some response,” 
Spira said, noting that there were patients who 
received no prior radiation therapy and that 
brain metastases were treated with only chemo-
therapy or immunotherapy. These patients 
were defined by investigators as those who 
had asymptomatic, neurologically stable brain 
lesions, including focal leptomeningeal disease 
and cerebellar metastases, but excluding 
patients with brainstem lesions.5

In terms of safety, Spira noted that overall, 
the agent was well tolerated and that adverse 
effects (AEs) were manageable with dose reduc-
tions. “There [was a] significant number of 

FIGURE. Adagrasib vs Standard of  Care in  Previously  Treated NSCLC 5,6
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patients [who] got dose reductions, but only 
16% of patients discontinued. So if [patients] 
don’t tolerate it, dose reducing seems to 
work,” he said.

In the overall population of patients who 
received adagrasib in KRYSTAL-1, treatment- 
related AEs (TRAEs) of any grade occurred 
in 113 patients (97%), of which 50 (43%) were 
grade 3/4 in severity. The most frequent 
any-grade TRAEs were diarrhea (63%), nausea 
(62%), vomiting (47%), fatigue (41%), alanine 
transaminase increase (28%), blood creatinine 
increase (26%), aspartate aminotransferase 
(AST)  increase (25%), and decreased appe-
tite (24%). Among patients with grade 3/4 
TRAEs, the most common reported events were 
elevated lipase levels (6.0%) and anemia (5.2%). 
Two grade 5 events occurred, which included 
cardiac failure and pulmonary hemorrhage.2,3 

TRAEs led to dose reductions in 60 patients 
(52%), interruptions in 71 (61%), and discontinu-
ation in 8 (7%).3  

An analysis of patients in the phase 1b cohort 
of KRYSTAL-1, with active, untreated CNS 
metastases at baseline (n = 25), which was also 
presented the 2022 ASCO meeting, showed that 
patients who received adagrasib 600 mg twice 
daily had durable CNS-specific activity. At a 
median follow-up of 6.6 months, 19 patients had 
radiographically evaluable disease for intra-
cranial ORR—15 with target lesions and 4 with 
only nontarget lesions.4 Patients were assessed 
using modified Response Assessment in Neuro-
Oncology Brain Metastases criteria via blinded 
independent central review.

Among all evaluable patients, intracranial 
ORR was 32% (95% CI, 12.6%-56.6%), comprising 
a 16% CR rate and a 16% PR rate.4 Moreover, 53% 
of patients had SD and the DCR was 84% (95% CI, 
60.4%-96.6%). Among the 15 patients with target 
lesions, intracranial ORR was 27%, with a CR 
rate of 7%, a PR rate of 20%, and a DCR of 80%. 
Finally, among patients with nontarget lesions,  
2 patients had a CR for an intracranial ORR of 
50%. The remaining 2 patients in this cohort had 
SD for a DCR of 100%.

Median OS in this population was not 
reached.4 Investigators reported that intra-
cranial DOR was not reached (95% CI, 4.1–not 
estimable [NE]), and median intracranial 
PFS was 4.2 months (95% CI, 3.8-NE) in this 
patient population.

Furthermore, investigators reported the 
concordance between systemic and intracranial 
disease control was 88% (14 of 16 patients evalu-
able).4 Using RECIST 1.1 criteria, systemic ORR 
was 37% (95% CI, 16.3%-61.6%), and systemic 
DCR was 79% (95% CI, 54.4%-93.9%).4 Median 
systemic DOR was 9.6 months (95% CI, 2.7-9.6) 
and median systemic PFS was 5.6 months 
(95% CI, 3.8-11.0).

In this cohort, the safety profile of adagrasib 
in this cohort was consistent with the over-
all population and no new safety signals were 
observed.4 Any-grade TRAEs were observed in 
96% of patients. The most frequent TRAEs (any 
grade ≥ 40%) included nausea (80%), diarrhea 
(80%), vomiting (44%), and AST increase (40%). 
Grade 1/2 TRAEs occurred in 60% of patients, 
and no grade 4/5 TRAEs were reported. TRAEs 
led to dose reduction or interruption in 12 (48%) 
patients and discontinuation in 1 (4%) patient.

KRYSTAL-12 PUSHES ADAGRASIB  
INTO THE SPOTLIGHT
Building on the foundation of 
observations gained from the 
phase 1/2 study, investigators 
are comparing single-agent 
adagrasib head-to-head 
with standard-of-care 
docetaxel in the phase 
3 KRYSTAL-12 trial 
(NCT04685135).5,6

Investigators plan 
to enroll approximately 
340 participants with previ-
ously treated unresectable locally advanced 
or metastatic KRAS G12C–mutant NSCLC 
(FIGURE).5,6 Prior treatment must include a 
platinum-containing regimen and a check-
point inhibitor for advanced or metastatic 
disease and may not include prior treatment 
with a KRAS G12C inhibitor, such as sotorasib. 
Patients are also ineligible if they have active 
brain metastases.

Specimens from either the primary or meta-
static tumors must be available—either archival 
or newly obtained—for central laboratory test-
ing of KRAS G12C mutations and for additional 
correlative gene alterations.

Participants will be randomly assigned 2:1 
to either adagrasib 600 mg twice daily admin-
istered orally or docetaxel 75 mg/m2 every 
3 weeks. Stratification factors include region 
(United States/Canada vs other countries) 
and administration or prior platinum-based 
chemotherapy and anti–PD-1/PD-L1 therapy 
(sequential vs concurrent).

The primary end point of the study is PFS. 
Secondary end points include OS, safety, ORR, 
and 1-year OS rates. Additionally, patient- 
reported outcomes using the Lung Cancer 
Symptom Scale as well as quality-of-life assess-
ments using the European Quality of Life 5 
Dimensions Questionnaire will be administered.

As the treatment landscape for patients with 
NSCLC with actionable oncogenic driver muta-
tions continues to expand exponentially, Spira 
noted that integrating these therapies into prac-
tice will rely on testing. A new drug application 
was submitted by Mirati Therapeutics, Inc based 

on data from KRYSTAL-1. The FDA is expected to 
decide on the application in December 2022.7

“There is an FDA-approved agent, sotorasib, so 
[if adagrasib is approved we] will have 2 [agents] 
in our armamentarium and that’s great,” Spira 
said. “I think a lot of the information that will 
come out [will help us determine] which [may 
be] better for certain patients [and] how import-
ant the CNS activity is, which [could] be a 
differentiator for adagrasib.”

Continued enrollment on clinical trials and 
increasing testing for actionable mutations 

are the key to continued successes 
for this patient population. “We 

can’t make better drugs without 
patients enrolling in stud-

ies,” Spira said. “We have 
all these [actionable] muta-
tions, and we’re still only 
testing approximately 
75% of patients for EGFR, 

[which] has been around 
for [approximately] 10 
years. [Testing rates are] 

even less for KRAS. The 
bottom line is we [must] test 

all our patients for all mutations but include 
KRAS G12C,” Spira said. ■
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Direct Partnership With Patients  
May Accelerate Cancer Research  
and Precision Oncology
by NIKHIL WAGLE, MD

DURING THE PAST SEVERAL DECADES, cancer research 
has produced revolutionary discoveries leading to dramatic 
results for many patients. Many of these advances, in areas 
such as precision medicine and immunotherapy, have been 
made possible in part by investigators’ ability to study 
patients’ tumor samples, obtained through clinical trials or 
other research protocols.

To continue advancing our understanding of cancer, we 
must be able to study tumor samples and clinical information 
from patients on a greater scale. The next wave of advances 
in cancer care will require aggregating and linking huge 
amounts of genomic, molecular, clinical, patient-reported, and 
experimental data from a diverse set of patients. This will 
help us turn our cancer care system into a learning system, 
enabling investigators to find patterns in data that will help 
lead to new discoveries and treatment strategies. 

The challenge in designing such large-scale studies is that 
most tumors, and the associated clinical information, have not 
been readily available for study. This is largely because most 
adult patients with cancer in the United States are cared for 
in community settings or smaller cancer centers where this 
type of research is not typically done. Because of logistical, 
systemic, and financial barriers, these data have not routinely 
been accessed or collected broadly—certainly not from diverse 
patient populations or remote corners of the country. Most 
patients with cancer have never been asked whether they 
want to contribute their tissue samples and medical informa-
tion for biomedical research.

That situation is changing. Factors such as social media, 
the internet, advocacy groups, and empowered patients 
have presented new opportunities for patients with cancer 
to participate in the research process regardless of where 
they receive care. 

COUNT ME IN
Several years ago, we began exploring new models for 
patient-partnered cancer research. We hypothesized that the 
challenges in aggregating data from patients with cancer 
could be addressed by engaging with them directly, empow-
ering them to share medical records, tumor samples, and 
personal experiences with investigators everywhere. The idea 
was simple: Let knowledge about every patient’s experience 
benefit others.

With this in mind, we launched Count Me In, a research 
initiative and nonprofit organization dedicated to accelerating 
progress against cancer through patient-partnered research. 
The mission of Count Me In is to transform cancer care, 
empowering patients to accelerate biomedical research by 
sharing their samples, clinical information, and voices.

Count Me In aims to engage hundreds of thousands of 
patients with all major cancer types, including rare and 

pediatric cancers. The goal is to create a publicly available 
data set of linked genomic, molecular, clinical, and patient-re-
ported data to facilitate research. In addition, we hope to 
bring about a cultural shift empowering patients, investi-
gators, and clinicians to work in partnership and accelerate 
medical progress.

The core premise of Count Me In is that patients have 
unique ability to accelerate cancer research. Therefore, every 
patient with cancer should have the opportunity to participate 
in and contribute to cancer research. Another component of 
the initiative is to allow more patients with cancer, including 
those from marginalized communities historically excluded 
from research, to contribute to cancer discoveries and propel 
progress against the disease.

The program engages patients with cancer through direct 
interactions (ie, via social media and advocacy groups) and 
asks them to visit JoinCountMeIn.org to learn more. The proj-
ect’s outreach program—developed in collaboration with 
patients, advocates, and advocacy organizations—serves to 
connect thousands of patients with cancer from the United 
States and Canada, allowing them to participate regardless of 
where they live (FIGURE). 

Once patients have signed up on the website, they are 
sent an online consent form asking for permission to obtain 
and analyze their medical records, tumor tissue, and saliva. 
Once they consent, the Count Me In team requests copies of 
patients’ medical records from doctors’ offices/hospitals and 
obtains portions of tumor tissue from pathology departments 
in which they are stored. Patients mail in a saliva sample 
using a kit sent to them. They also have the option of taking a 
blood sample kit to their next blood draw or a local lab to have 
a sample drawn and sent in.

Tumor tissue, blood, and saliva samples undergo genomic 
analysis in our research laboratory at the Broad Institute of 
MIT and Harvard, in Boston, Massachusetts. The genomic 
information is analyzed in the context of the clinical data 
to help improve our understanding of cancer. Importantly, 
all deidentified clinical, molecular, and genomic data gener-
ated in the project are widely available for other investigators 
to use—as they are generated and before publication—so that 
tissue and data donated by patients can be used for many 
research projects, breaking down silos that typically exist in 
cancer research.

STUDYING COMMON CANCERS, RARE CANCERS, 
AND RARE CLINICAL COHORTS
Count Me In has registered more than 10,000 adult and 
pediatric patients from all 50 states and US territories and 
Canada. More than 5200 patients from over 1800 institutions 
have fully enrolled in the study, providing consent to share 
medical records and tumor and saliva samples. They have also 
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agreed to have comprehensive genomic analy-
sis performed on their samples. More than 100 
different cancer types are represented, including 
common and rare cancers. Patients, advocates, 
and advocacy groups have been involved in 
conceiving, designing, implementing, testing, 
and refining this study.

Major analyses in Count Me In projects focus 
on genomic biomarkers associated with specific 
patient subgroups. Other subjects of analy-
sis include clinical behavior, mechanisms of 
response and resistance, exceptional respond-
ers and long-term survivors, rare subsets and 
outliers, genomic landscape, tumor evolution and 
heterogeneity, novel drivers and targets, cancer 
epidemiology, and real-world patterns. Patient-
reported data provide the opportunity to identify 
and study groups of patients with rare diseases 
that have been particularly challenging to study 
using traditional approaches.

Questions we would like to be able to answer 
include the following:
  What are the genomic and molecular 

underpinnings of rare cancers and rare 
clinical subsets?

  What are the optimal second-line therapies 
after first-line standard of care is exhausted?

  What explains why some patients 
show extraordinary responses to a 
particular treatment?

  What explains why some tumors never 
respond to a particular treatment, or why 
some tumors initially respond but later 
develop resistance?

  What are some factors that can lead to 
young-onset cancer?

  What are the differences in cancers for 
patients from underrepresented or histori-
cally excluded communities?

Within Count Me In, there are several 
patient-partnered genomics research projects 
focusing on rare, common, and pediatric cancers. 
Active research cohorts under investigation 
include metastatic breast cancer, angiosarcoma, 
metastatic prostate cancer, esophageal and  
stomach cancers, pediatric and adult brain 
tumors, osteosarcoma, colorectal cancer,  
and leiomyosarcoma.

Data have been published from 3 of these 
cohorts—metastatic breast cancer, angiosarcoma, 
and metastatic prostate cancer—on several plat-
forms, including the National Cancer Institute 
Genomic Data Commons, the database of 
Genotypes and Phenotypes, cBioPortal for Cancer 
Genomics, and through our own data browsers.1-4 
The publicly available deidentified data have also 
been used in more than 50 peer-reviewed publi-
cations by investigators independent of Count 
Me In, highlighting the value of the data to the 
research community. 

CASE STUDY
The potential scientific impact of the patient-part-
nered approach is perhaps best illustrated in 
angiosarcoma—an exceedingly rare, aggres-
sive sarcoma with an annual incidence of 300 
cases in the United States and a median over-
all survival of less than 1 year for patients with 
metastatic disease.  Like all rare cancers, angio-
sarcoma has been difficult to study because of 
the low incidence and geographically dispersed 
patient population, which has resulted in signifi-
cant unmet clinical needs for patients. 

In recent years, more than 650 patients with 
this rare cancer registered for Count Me In and 
consented to share records and biospecimens. In 
the first 18 months of the project, we performed 
whole-exome sequencing on 47 angiosarcoma 
tumor samples—the largest cohort of angiosar-
comas to undergo whole-exome sequencing at 
that time. The analysis identified new recurrent 
mutated genes and new patterns of mutational 
mutual exclusivity and alterations associated with 
distinct angiosarcoma disease subclassifications.3 

Analyses of integrated genomic and clini-
cal data in angiosarcoma enabled several novel 

observations with important biological and 
clinical implications.3 We found recurrent nonca-
nonical activating PIK3CA mutations almost 
exclusively in primary breast angiosarcoma, 
suggesting these patients could be amenable to 
treatment with PI3K inhibitors.

We also found that a high tumor mutation 
burden (TMB) and concomitant dominant UV 
damage mutational signature occurs uniquely 
in angiosarcoma of the head, neck, face, and 
scalp (HNFS), which is the most common 
site of origin of angiosarcoma, highlight-
ing a previously unrecognized etiology in this 
angiosarcoma subtype. Like melanoma, this 
suggested a potential therapy for patients with 
HNFS angiosarcoma using immune checkpoint 
inhibitors (ICIs).

In our cohort, we identified 2 patients with 
refractory, metastatic HNFS angiosarcoma who 
had received off-label anti–PD-1 therapy, both 
of whom had complete responses to the therapy 
and who remain disease-free years later. Our 
subsequent analysis identified that both tumors 
had a high TMB and UV light exposure muta-
tional signature. These results helped catalyze 
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Research Reflections: Tarantino Tackles the  
Implications of ASCO 2022 Data in Breast Cancer
Paolo Tarantino, MD, an investigator at the European 
Institute of Oncology in Milan, Italy, and a clinical 
research fellow at Dana-Farber Cancer Institute in Boston, 
Massachusetts, joins OncLive On Air® to discussed prac-
tice-changing findings in breast cancer presented at 
the 2022 American Society of Clinical Oncology (ASCO)
Annual Meeting. 

He highlighted data from the phase 3 DESTINY-Breast04 
trial (NCT03734029), in which fam-trastuzumab deruxtec-
an-nxki (Enhertu) elicited a median progression-free survival of 10.1 months vs  
5.4 months with physician’s choice of chemotherapy in patients with hormone 
receptor–positive, HER2-low metastatic breast cancer.

Tarantino also spoke about the results of the phase 3 TROPiCS-02 trial 
(NCT03901339), which showed promising results with sacituzumab govitecan-hziy 
(Trodelvy) in heavily pretreated patients with hormone receptor–positive, HER2-
negative metastatic breast cancer. He emphasized the ways in which these studies 
can improve the breast cancer treatment paradigm going forward.

To begin listening now, scan the QR code  
or visit bit.ly/3PgRoSG

the development of a clinical trial of ICIs in 
patients with HNFS angiosarcoma. Collectively, 
these analyses of integrated genomic and clini-
cal data in angiosarcoma generated new insights 
into testing etiologic and therapeutic hypoth-
eses, which was only possible through deep 
partnerships with patients with angiosar-
coma to rapidly catalyze research in this rare 
cancer. The study demonstrated that empower-
ing patients to directly participate in research 
can overcome barriers in rare diseases and can 
enable discoveries.

ENTHUSIASM FOR PATIENT-PARTNERED 
GENOMICS RESEARCH
As we have conducted this research, we have 
seen a parallel emerging social movement that 
emphasizes this partnership between patients 
and researchers. There has been an organic 
emergence of “Count Me In selfies” on social 
media, including pictures of patients proudly 
posing with their saliva kits and encouraging 
others to join them. 

The partnership extends beyond social media 
as well. Many of the saliva kits patients have 
sent in are stuffed with personal notes or draw-
ings from children. Patients and team members 
also frequently interact in person, via visits to 
our laboratories, or at national conferences and 
patient-focused events. 

THE NEED FOR CANCER EQUITY
Most cancer research has concentrated on 
patients with European ancestry. However, it 

is well known that patients from underserved 
communities—including Black, Hispanic/Latino, 
and Indigenous/American Indian populations—
experience worse outcomes compared with 
White patients. 

Count Me In continues to work to promote 
equity in research and our scientific discoveries, 
with a particular focus on enrolling underrepre-
sented and historically excluded patient groups.  
Our strategy has focused on 4 areas: building 
trust, transparency, and relationships in under-
served communities; utilizing digital marketing 
and social media to reach underserved and 
marginalized communities; leveraging opportu-
nities for national partnerships with well-known 
organizations, including our recent campaign 
with Stand Up To Cancer and a new partnership 
with American Society of Clinical Oncology’s 
CancerLinQ; and partnering with patients and 
advocates who are leading outreach efforts in 
communities of color.

To date, these have been mainly grassroots 
activities, and we have made particularly mean-
ingful strides in building trust and relationships 
in underserved communities. We recently collab-
orated with a community of Spanish-speaking 
patient advocates to translate the website, 
enrollment portal, consent, surveys, and all infor-
mational materials into Spanish. 

We have also launched a new social media 
campaign, Amplifying Black Voices Across 
Cancer, focused on lifting Black voices, highlight-
ing lived experiences, and providing insight into 
existing cancer disparities. The website serves as 

a platform for Black patients with cancer to share 
stories, make connections, and find resources.

LOOKING TOWARD THE FUTURE
Further prospective profiling of clinical data and 
biospecimens reflecting modern treatment regi-
mens—coupled with open data sharing—is needed 
to improve our understanding of cancer, to iden-
tify biomarkers of therapeutic response and 
resistance, to develop new treatments and treat-
ment strategies, and to help address disparities. 
Partnering with patients can accelerate inclu-
sive cancer genomics and precision medicine 
research, particularly the study of questions that 
require large numbers, studies of rare subgroups, 
and studies that include underrepresented or 
historically excluded participants. ■

R E F E R E N C E S

1. Wagle N, Painter C, Anastasio E, et al. The metastatic breast 

cancer (MBC) project: accelerating translational research through 

direct patient engagement. J Clin Oncol. 2017;35(suppl 15):1076. 

doi:10.1200/JCO.2017.35.15_suppl.1076

2. Barroso-Sousa R, Jain E, Cohen O, et al. Prevalence and mutational 

determinants of high tumor mutation burden in breast cancer. Ann 

Oncol. 2020;31(3):387-394. doi:10.1016/j.annonc.2019.11.010

3. Painter CA, Jain E, Tomson BN, et al. The Angiosarcoma Project: 

enabling genomic and clinical discoveries in a rare cancer through 

patient-partnered research. Nat Med. 2020;26(2):181-187. 

doi:10.1038/s41591-019-0749-z 

4. Crowdis J, Balch S, Sterlin L, et al. A patient-driven clinicog-

enomic partnership through the Metastatic Prostate Can-

cer Project. bioRxiv. Preprint posted online July 11, 2021. 

doi:10.1101/2021.07.09.451849

MORE FROM OUR PARTNER

Duma Discusses the Unique Challenges  
of Women With Lung Cancer
In a 2-part series, Narjust Duma, MD, an assistant 
professor of medicine at Harvard Medical School, and physi-
cian and associate director of the Cancer Equity Program 
at Dana-Farber Cancer Institute, in Boston, Massachusetts, 
joins OncLive On Air® to discuss lung cancer in women.

Lung cancer is far and away the leading cause of cancer 
deaths in American women, accounting for nearly 20,000 
more deaths in 2022 than the number 2 cause, breast 
cancer. Moreover, the American Lung Association says that 
although lung cancer incidence has dropped by 36% in men since the mid 1970s, 
incidence in women has increased by 84% in that time.

In our exclusive interview, Duma discussed the leading causes of lung cancer in 
women, the ongoing failure to screen a sufficient number of women for lung cancer, 
and how gender bias interferes with treatment.

To begin listening now, scan the QR code  
or visit bit.ly/3uIbqO3



Do you have a patient 
with relapsed/
refractory adult B-cell 
acute lymphoblastic 
leukemia?

We are conducting the single arm, open-label, multi-center phase 2 FELIX study 
(NCT04404660) to evaluate the investigational CD19 CAR T-cell product called AUTO1 

(obecabtagene autoleucel or obe-cel) in patients with relapsed/refractory adult B-cell acute 
lymphoblastic leukemia. The primary objective of the study is to evaluate the safety and 

efficacy of AUTO1 given as a split dose on day 1 and on day 10. Following the initial dose of 
AUTO1, patients will be observed closely for at least 10 days in hospital. Patients will then be in 
follow-up until the end of the study. We are seeking assistance from referral centers and those 

physicians who treat adult B-ALL patients in regional community hematology/oncology  
clinics to help us identify qualified study participants. 

clinicaltrials@autolus.com

www.autolus.com
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Real-world Patient Engagement Highlights 
Opportunities for Digital Care Integration
by BRITTANY LOVELY

DIGITAL HEALTH SOLUTIONS HAVE the 
potential to improve outcomes via remote symp-
tom monitoring, increase patient/physician 
communication, and improve patient education. 
Engagement with these tools can also inform 
future directions in oncology development 
through the capture of real-world population data 
via patient-reported outcomes (PROs).

Age, language, and patient location have been 
identified as barriers to the seamless implementa-
tion of digital health solutions across community 
and academic settings. Investigators from Texas 
Oncology, with 220 sites across the state in both 
urban and rural communities, examined the use 
of digital health solutions in practice and observe 
unaddressed barriers and gaps in care.1,2

“Enhancements to address these disparities are 
necessary to further our efforts to decrease digi-
tal divides and ensure access for all patients,” 
Debra A. Patt, MD, PhD, MBA, lead study author 
and executive vice president of Texas Oncology, 
wrote in a poster of the data. The poster was 
presented during the 2022 American Society of 
Clinical Oncology Annual Meeting.1

Investigators used a digital health platform 
from Navigating Cancer, which captures 

electronic PROs using a remote symptom and oral 
adherence tracker and provides access to patient’s 
personal health information and health education 
materials (FIGURE).1,3 Patients with cancer who 
were enrolled with a portfolio between March 
1, 2019, and March 31, 2022, were included in 
the study. Those who used at least 1 of the digi-
tal tools (ie, PRO completion, patient portal login 
to access health records, or digital education 
materials) were considered part of the engaged 
population (n = 100,888).1

Percentage of engagement and use was calcu-
lated for each component of the tool including 
the following:
 PRO

•  Engagement: patient completed at 
least 1 assessment

•  Use: completion rate defined as the total 
assessments completed out of the number of 
assessments sent

 PATIENT PORTAL
•  Engagement: patient registered and had at 

least 1 portal login
•  Use: average number of portal logins

 DIGITAL EDUCATION
•  Engagement: patient received at 

least 1 article
•  Use: read rate defined as the total 

number of articles read out of the number 
of articles sent

Among the engaged population, 11,086 patients 
(11.0%) engaged in PRO, 69,954 (68.3%) engaged 
with the patient portal, and 16,050 (15.9%) 
engaged with the digital education materials. 
In terms of total digital interactions among this 
group (n = 1,163,705), 267,475 took place in PROs, 
832,213 took place in the patient portal, and 
64,017 took place in digital education. There was 
an average of 11.5 encounters per patient.1

Investigators reported that digital activ-
ity rates within the Navigating Cancer 
platform were high, with approximately 
55% of patients complying with PRO, an 
average of 12.06 portal logins, and 66.7% 
article read rate. The digital read rate 
was 96% among patients read 1 article.

Of interest to investigators were age 
(< 65 years vs ≥ 65 years), language 
preference (English speaking vs Spanish 

speaking), and distance from the clinic (nonru-
ral, ≤ 20 miles vs rural, ≤ 20 miles).

More than half of patients in the engaged 
cohort were aged 65 years or older (51.8%), 

English speaking (96.8%), and nonrural (70.6%). 
More patients younger than 65 years (53.9%) and 
a higher percentage of patients in rural locations 
(31.8%) as well as Spanish speaking patients 
(3.9%) were included in the PROs subgroup 
compared with the overall population.1

ENGAGEMENT
Engagement rates for PRO and patient portal 
were significant (P < .01) for patients younger 
than 65 years (PRO, 72.5%; patient portal, 84.1%) 
compared with those who were aged at least  
65 years (PRO, 62.5%; patient portal, 82.2%). 
Further, English-speaking patients were more 
engaged across the subgroups.1

Participation rates of patients in rural and 
nonrural settings were in the subgroups. For 
PROs the engagement rates were 67% vs 69%, 
respectively, and were 87% and 57% for both 
groups in patient portal and digital education 
engagement, respectively.

USE
Interestingly, the completion rates for PROs 
were significantly higher (P < .001) among 
those 65 years or older (55.5% vs 53.6%) 
with no significant difference in the number 
of patient portal logins (average, 12.4 vs 
11.6). Digital education read rates were 
comparable at 96.2% vs 96.6% among the age 
populations, respectively.1

In terms of language, English-speaking 
patients had a significantly higher use (P < .001) 
across subgroups in the digital health solutions 
compared with Spanish-speaking patients. PRO 

FIGURE.  Navigat ing Cancer Platform 1,3

PATIENTS
• Electronic access
• Secure messaging
• Digital forms
• Educational materials
• PROs
•  Oral adherence 

reminders
•  Home care 

instructions
•  Assessments

CARE
• Patient engagement
• Care management
• Patient monitoring
• Population care
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Five Value-Based Care Strategies for Leveraging Patient Data
by ANDY KUMAR

DATA ARE THE BACKBONES of every health care decision. Various regulations, 
initiatives, and platforms seek to unlock data from separate silos for free-flowing 
exchange that enhances the patient experience and enables data-driven improve-
ments in health outcomes.

Health plans and providers remain invested in using data to achieve 
improved care coordination while lowering costs, tenets of value-based 
care (VBC). As stakeholders team up to garner deeper, more holistic views of each 
patient to provide optimal treatment, here are five adoption habits that will guide 
the essential transition to VBC.

Partner for Success
When VBC first entered the health care scene, health plans were the only stake-
holders focused on ensuring patient populations were well managed. Today, 
clinicians are also investing in VBC by entering contractual relationships with 
payers for risk sharing.

To reduce overall costs of care and provide useful programs to help patients, a 
provider’s clinical data and a payer’s claims data must be leveraged for a complete 
understanding of high-risk patients and their needs. By leveraging this rich data 
set, health systems can ensure patients are able to take advantage of member 
programs that best suit their needs. But since it can be costly to gather, normal-
ize and act on data, providers must remember both to seek guidance of experts 
and use caution when entering risk-sharing arrangements with health plans. If 
these arrangements are not run efficiently it could lead to potential losses due 
to downside risk.

Consider all the data
Although clinical and claims data are essential for health care decision-mak-
ing, providers are also relying more on social determinants of health (SDOH), the 
nonmedical behaviors, circumstances, and demographic factors that influence a 
patient’s outcomes. After the Centers for Medicare & Medicaid Services (CMS) 
issued guidance designed to drive adoption of strategies that address health 
disparities, clinicians have begun to use SDOH to further guide treatment deci-
sions. CMS made this decision in part to advance VBC. Partly as a result, clinicians 
now are using data about factors such as environmental challenges, likelihood of 
adherence, and motivational factors that leverage data to help stratify patients and 
tailor interventions.

CMS Administrator Chiquita Brooks-LaSure acknowledged that the coun-
try can only reach these goals by partnering with industry. The plan includes 
sharing best practices across states, health care facilities, providers, insur-
ance companies, pharmaceutical companies, people with lived experience, 
researchers, and other key stakeholders to drive commitments for advanc-
ing health equity.

This bigger-picture view of a patient’s 
life enables health care decision-makers 
to drive effective program participa-
tion. Whether it’s providing ride-share 
coupons or telehealth to help resolve 
transportation challenges, mail-order 
prescriptions to combat nonadherence, 
or increasing enrollment in food stamp programs so that patients don’t need to 
choose between eating and filling their prescriptions, providers can integrate these 
solutions into traditional care delivery models to improve outcomes.

Integrate Data for Execution
Identifying appropriate data sources and partnerships is critical to VBC success, 
but it requires the ability to analyze and apply the data for informed decision- 
making. Inability to exchange data among many health care data silos creates 
numerous challenges and inefficiencies in this regard. Various solutions seek to 
ensure data flows smoothly between systems for integration—but execution is key.

Typically, each provider organization uses numerous systems, and patient data 
is stored on multiple platforms among outside providers, payers, electronic health 
record (EHR) systems, billing and laboratory information systems, and so on. But 
although interoperability among them is a huge problem, it is important to remem-
ber that interoperability is just the beginning, not a goal unto itself.

The depth of the data is what truly matters as stakeholders attempt to access 
and integrate various silos. To get patients the programs they need and the 
care they deserve, payers and providers must allocate the resources to guaran-
tee the right care at the right time to the right people. These types of tailored 
and meaningful patient interventions rely entirely on access to high quality 
and complete data.

Surface Gaps at the Point of Care
One of the most important roles of data in VBC is helping to reveal comprehensive 
care gaps. Once a recommended best practice is missed, it is difficult to retro-
spectively fix the problem with separate outreach and visits. Identifying gaps right 
at the point of care is the most effective way to treat patients, including those with 
complex medical or chronic conditions.

Providers that build best practice recommendations for specific patient condi-
tions into the workflow of regular visits will be the most successful at ensuring the 
patient takes the required next steps. By preparing a list of to-dos as a patient is 
registering or while making their subsequent appointment, providers facilitate a 
patient’s use of key preventative care or other necessary medical procedures. The 
data prompts, the provider facilitates, and the patient executes. The health plan, 
provider and patient all benefit from closing gaps of care to further VBC. ■

For more Medical Economics® news, visit 
bit.ly/3AzutxY

completion rates were 54.4% vs 47.9%, respec-
tively, and digital read rates were 96.5% vs 91.8%, 
respectively. The average patient portal logins 
were 12.07 vs 11.52, respectively.

In terms of location, rates varied across the 
subgroups for usage. For PROs, rural patients 
had a use rate of 53.2% compared with 55.4% for 
nonrural patients and the digital read rates were 
96.2% vs 96.4%, respectively. The average patient 

portal logins were 12.8 vs 11.7, which was deemed 
significant by investigators (P < .001).

“Despite variable engagement based on these 
factors, patients within these population continue 
to utilize the digital health solution,” the study 
authors wrote. “Individual tool enhancement for 
language differences should be explored, as…tool 
optimization for patient-specific barriers to care 
[are considered].” ■

R E F E R E N C E S

1. Patt DA, Patel AM, Hudson KE, et al. Analyzing patient engagement 

with digital health tools to facilitate equity across a large state-

wide community oncology practice. J Clin Oncol. 2022;40(suppl 

16):1575. doi:10.1200/JCO.2022.40.16_suppl.1575

2. Who we are. Texas Oncology. Accessed July 7, 2022. 

bit.ly/3bL14pY

3. Providers. Navigating Cancer. Accessed July 7, 2022. 

bit.ly/3ReAeXD



In relapsed or refractory multiple myeloma, 
give your patients a chance for results that aregive your patients a chance for results that are

DEEP. DURABLE.
POWERFUL.

NOW APPROVED

������������������������������������
������������	���	�����������	�����������������������	���	���������������������	���	���
	���	��������������������	���	����������������������������	���	���

���	����������������
�����������������
������ �����	�
�����������������	���	�	������	��������������������	���	�	�

�����������������������������	�������������������������	�����������		�����������������������������������
������	��������������������������������
����
��������������
���
�������������������������������������������������������������������������	����������	������������������
���������������������������������	������������������	�
����
��������������� �����������������

PATIENTS ACHIEVED DEEP AND DURABLE RESPONSES
WITH A ONE-TIME INFUSIONa1

IN THE PIVOTAL CARTITUDE-1 STUDY
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WARNINGS AND PRECAUTIONS
Cytokine Release Syndrome (CRS) including fatal or life-threatening reactions, occurred following treatment with CARVYKTI™ 
in 95% (92/97) of patients receiving ciltacabtagene autoleucel. Grade 3 or higher CRS (2019 ASTCT grade) occurred in 5% (5/97) of 
patients, with Grade 5 CRS reported in 1 patient. The median time to onset of CRS was 7 days (range: 1-12 days). The most common 
manifestations of CRS included pyrexia (100%), hypotension (43%), increased aspartate aminotransferase (AST) (22%), chills (15%), 
increased alanine aminotransferase (ALT) (14%) and sinus tachycardia (11%). Grade 3 or higher events associated with CRS included 
increased AST and ALT, hyperbilirubinemia, hypotension, pyrexia, hypoxia, respiratory failure, acute kidney injury, disseminated 
intravascular coagulation, HLH/MAS, angina pectoris, supraventricular and ventricular tachycardia, malaise, myalgias, increased 
C-reactive protein, ferritin, blood alkaline phosphatase and gamma-glutamyl transferase.
Identify CRS based on clinical presentation. Evaluate for and treat other causes of fever, hypoxia, and hypotension. CRS has been 
reported to be associated with findings of HLH/MAS, and the physiology of the syndromes may overlap. HLH/MAS is a potentially 
life-threatening condition. In patients with progressive symptoms of CRS or refractory CRS despite treatment, evaluate for evidence 
of HLH/MAS.
Sixty-nine of 97 (71%) patients received tocilizumab and/or a corticosteroid for CRS a� er infusion of ciltacabtagene autoleucel. 
Forty-four (45%) patients received only tocilizumab, of whom 33 (34%) received a single dose and 11 (11%) received more than 
one dose; 24 patients (25%) received tocilizumab and a corticosteroid, and one patient (1%) received only corticosteroids. Ensure 
that a minimum of two doses of tocilizumab are available prior to infusion of CARVYKTI™. 
Monitor patients at least daily for 10 days following CARVYKTI™ infusion at a REMS-certified healthcare facility for signs and 
symptoms of CRS. Monitor patients for signs or symptoms of CRS for at least 4 weeks a� er infusion. At the first sign of CRS, 
immediately institute treatment with supportive care, tocilizumab, or tocilizumab and corticosteroids. 
Counsel patients to seek immediate medical attention should signs or symptoms of CRS occur at any time.
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PATIENTS ACHIEVED DEEP AND DURABLE RESPONSES
WITH A ONE-TIME INFUSIONa1

IN THE PIVOTAL CARTITUDE-1 STUDY
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IMPORTANT SAFETY INFORMATION
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WARNINGS AND PRECAUTIONS
Cytokine Release Syndrome (CRS) including fatal or life-threatening reactions, occurred following treatment with CARVYKTI™ 
in 95% (92/97) of patients receiving ciltacabtagene autoleucel. Grade 3 or higher CRS (2019 ASTCT grade) occurred in 5% (5/97) of 
patients, with Grade 5 CRS reported in 1 patient. The median time to onset of CRS was 7 days (range: 1-12 days). The most common 
manifestations of CRS included pyrexia (100%), hypotension (43%), increased aspartate aminotransferase (AST) (22%), chills (15%), 
increased alanine aminotransferase (ALT) (14%) and sinus tachycardia (11%). Grade 3 or higher events associated with CRS included 
increased AST and ALT, hyperbilirubinemia, hypotension, pyrexia, hypoxia, respiratory failure, acute kidney injury, disseminated 
intravascular coagulation, HLH/MAS, angina pectoris, supraventricular and ventricular tachycardia, malaise, myalgias, increased 
C-reactive protein, ferritin, blood alkaline phosphatase and gamma-glutamyl transferase.
Identify CRS based on clinical presentation. Evaluate for and treat other causes of fever, hypoxia, and hypotension. CRS has been 
reported to be associated with findings of HLH/MAS, and the physiology of the syndromes may overlap. HLH/MAS is a potentially 
life-threatening condition. In patients with progressive symptoms of CRS or refractory CRS despite treatment, evaluate for evidence 
of HLH/MAS.
Sixty-nine of 97 (71%) patients received tocilizumab and/or a corticosteroid for CRS a� er infusion of ciltacabtagene autoleucel. 
Forty-four (45%) patients received only tocilizumab, of whom 33 (34%) received a single dose and 11 (11%) received more than 
one dose; 24 patients (25%) received tocilizumab and a corticosteroid, and one patient (1%) received only corticosteroids. Ensure 
that a minimum of two doses of tocilizumab are available prior to infusion of CARVYKTI™. 
Monitor patients at least daily for 10 days following CARVYKTI™ infusion at a REMS-certified healthcare facility for signs and 
symptoms of CRS. Monitor patients for signs or symptoms of CRS for at least 4 weeks a� er infusion. At the first sign of CRS, 
immediately institute treatment with supportive care, tocilizumab, or tocilizumab and corticosteroids. 
Counsel patients to seek immediate medical attention should signs or symptoms of CRS occur at any time.



Recurrent Grade 3 or 4 neutropenia, thrombocytopenia, 
lymphopenia and anemia were seen in 63% (61/97), 18% 
(17/97), 60% (58/97), and 37% (36/97) a� er recovery from 
initial Grade 3 or 4 cytopenia following infusion. A� er Day 60 
following ciltacabtagene autoleucel infusion, 31%, 12% and 6% 
of patients had a recurrence of Grade 3 or higher lymphopenia, 
neutropenia and thrombocytopenia, respectively, a� er initial 
recovery of their Grade 3 or 4 cytopenia. Eighty-seven percent 
(84/97) of patients had one, two, or three or more recurrences 
of Grade 3 or 4 cytopenias a� er initial recovery of Grade 3 or 4 
cytopenia.  Six and 11 patients had Grade 3 or 4 neutropenia 
and thrombocytopenia, respectively, at the time of death.
Monitor blood counts prior to and a� er CARVYKTI™ infusion. 
Manage cytopenias with growth factors and blood product 
transfusion support according to local institutional guidelines.
Infections: CARVYKTI™ should not be administered to patients 
with active infection or inflammatory disorders. Severe, 
life-threatening or fatal infections occurred in patients a� er 
CARVYKTI™ infusion. 
Infections (all grades) occurred in 57 (59%) patients. Grade 3 
or 4 infections occurred in 23% (22/97) of patients; Grade 3 or 4 
infections with an unspecified pathogen occurred in 17%, viral 
infections in 7%, bacterial infections in 1%, and fungal infections 
in 1% of patients. Overall, four patients had Grade 5 infections: 
lung abscess (n=1), sepsis (n=2) and pneumonia (n=1).

Monitor patients for signs and symptoms of infection before 
and a� er CARVYKTI™ infusion and treat patients appropriately. 
Administer prophylactic, pre-emptive and/or therapeutic 
antimicrobials according to the standard institutional 
guidelines. Febrile neutropenia was observed in 10% of patients 
a� er ciltacabtagene autoleucel infusion, and may be concurrent 
with CRS. In the event of febrile neutropenia, evaluate for 
infection and manage with broad-spectrum antibiotics, fluids 
and other supportive care, as medically indicated.

Viral Reactivation: Hepatitis B virus (HBV) reactivation, in some 
cases resulting in fulminant hepatitis, hepatic failure and death, 
can occur in patients with hypogammaglobulinemia. Perform 
screening for Cytomegalovirus (CMV), HBV, hepatitis C virus 
(HCV), and human immunodeficiency virus (HIV), or any other 
infectious agents if clinically indicated in accordance with 
clinical guidelines before collection of cells for manufacturing. 
Consider antiviral therapy to prevent viral reactivation per local 
institutional guidelines/clinical practice.
Hypogammaglobulinemia was reported as an adverse event 
in 12% (12/97) of patients; laboratory IgG levels fell below 
500 mg/dL a� er infusion in 92% (89/97) of patients. Monitor 
immunoglobulin levels a� er treatment with CARVYKTI™ 
and administer IVIG for IgG <400 mg/dL. Manage per local 
institutional guidelines, including infection precautions and 
antibiotic or antiviral prophylaxis.
Use of Live Vaccines: The safety of immunization with live
 viral vaccines during or following CARVYKTI™ treatment has
not been studied. Vaccination with live virus vaccines is 
not recommended for at least 6 weeks prior to the start of 
lymphodepleting chemotherapy, during CARVYKTI™ treatment, 
and until immune recovery following treatment 
with CARVYKTI™.

Hypersensitivity Reactions have occurred in 5% (5/97) of 
patients following ciltacabtagene autoleucel infusion. Serious 
hypersensitivity reactions, including anaphylaxis, may be 
due to the dimethyl sulfoxide (DMSO) in CARVYKTI™. Patients 
should be carefully monitored for 2 hours a� er infusion 
for signs and symptoms of severe reaction. Treat promptly 
and manage appropriately according to the severity of the 
hypersensitivity reaction.
Secondary Malignancies: Patients may develop secondary 
malignancies. Monitor life-long for secondary malignancies. 
In the event that a secondary malignancy occurs, contact 
Janssen Biotech, Inc., at 1-800-526-7736 for reporting and to 
obtain instructions on collection of patient samples for testing 
of secondary malignancy of T cell origin.
Eff ects on Ability to Drive and Use Machines:  Due to the 
potential for neurologic events, including altered mental status, 
seizures, neurocognitive decline, or neuropathy, patients are 
at risk for altered or decreased consciousness or coordination 
in the 8 weeks following CARVYKTI™ infusion. Advise patients 
to refrain from driving and engaging in hazardous occupations 
or activities, such as operating heavy or potentially dangerous 
machinery during this initial period, and in the event of new 
onset of any neurologic toxicities.

ADVERSE REACTIONS  
The most common non-laboratory adverse reactions (incidence 
greater than 20%) are pyrexia, cytokine release syndrome, 
hypogammaglobulinemia, hypotension, musculoskeletal 
pain, fatigue, infections of unspecified pathogen, cough, chills, 
diarrhea, nausea, encephalopathy, decreased appetite, upper 
respiratory tract infection, headache, tachycardia, dizziness, 
dyspnea, edema, viral infections, coagulopathy, constipation, 
and vomiting. The most common laboratory adverse 
reactions (incidence greater than or equal to 50%) include 
thrombocytopenia, neutropenia, anemia, aminotransferase 
elevation, and hypoalbuminemia. 
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IMPORTANT SAFETY INFORMATION (cont)
Neurologic toxicities, which may be severe, life-threatening 
or fatal, occurred following treatment with CARVYKTI™. 
Neurologic toxicities included ICANS, neurologic toxicity with 
signs and symptoms of parkinsonism, Guillain-Barré Syndrome, 
peripheral neuropathies, and cranial nerve palsies. Counsel 
patients on the signs and symptoms of these neurologic 
toxicities, and on the delayed nature of onset of some of these 
toxicities. Instruct patients to seek immediate medical attention 
for further assessment and management if signs or symptoms 
of any of these neurologic toxicities occur at any time. 
Overall, one or more subtypes of neurologic toxicity described 
below occurred following ciltacabtagene autoleucel in 
26% (25/97) of patients, of which 11% (11/97) of patients 
experienced Grade 3 or higher events. These subtypes of 
neurologic toxicities were also observed in two ongoing studies.   
Immune E§ ector Cell-Associated Neurotoxicity Syndrome 
(ICANS): Patients may experience fatal or life-threatening 
ICANS following treatment with CARVYKTI™, including before 
CRS onset, concurrently with CRS, a� er CRS resolution, or in 
the absence of CRS. ICANS occurred in 23% (22/97) of patients 
receiving ciltacabtagene autoleucel including Grade 3 or 4 
events in 3% (3/97) and Grade 5 (fatal) events in 2% (2/97). 
The median time to onset of ICANS was 8 days (range 1-28 
days). All 22 patients with ICANS had CRS. The most frequent 
(≥5%) manifestation of ICANS included encephalopathy (23%), 
aphasia (8%) and headache (6%). 
Monitor patients at least daily for 10 days following CARVYKTI™ 
infusion at the REMS-certified healthcare facility for signs and 
symptoms of ICANS. Rule out other causes of ICANS symptoms. 
Monitor patients for signs or symptoms of ICANS for at least 
4 weeks a� er infusion and treat promptly. Neurologic toxicity 
should be managed with supportive care and/or corticosteroids 
as needed.
Parkinsonism: Of the 25 patients in the CARTITUDE-1 study 
experiencing any neurotoxicity, five male patients had 
neurologic toxicity with several signs and symptoms of 
parkinsonism, distinct from immune e§ ector cell-associated 
neurotoxicity syndrome (ICANS). Neurologic toxicity with 
parkinsonism has been reported in other ongoing trials 
of ciltacabtagene autoleucel. Patients had parkinsonian 
and non-parkinsonian symptoms that included tremor, 
bradykinesia, involuntary movements, stereotypy, loss of 
spontaneous movements, masked facies, apathy, flat a§ ect, 
fatigue, rigidity, psychomotor retardation, micrographia, 
dysgraphia, apraxia, lethargy, confusion, somnolence, loss 
of consciousness, delayed reflexes, hyperreflexia, memory 
loss, di§ iculty swallowing, bowel incontinence, falls, stooped 
posture, shu§ ling gait, muscle weakness and wasting, motor 
dysfunction, motor and sensory loss, akinetic mutism, and 
frontal lobe release signs. The median onset of parkinsonism
in the 5 patients in CARTITUDE-1 was 43 days (range 15-108) 
from infusion of ciltacabtagene autoleucel. 
Monitor patients for signs and symptoms of parkinsonism 
that may be delayed in onset and managed with supportive 
care measures. There is limited e§ icacy information with 
medications used for the treatment of Parkinson’s disease, 
for the improvement or resolution of parkinsonism symptoms 
following CARVYKTI™ treatment.

Guillain-Barré Syndrome: A fatal outcome following Guillain-
Barré Syndrome (GBS) has occurred in another ongoing study of 
ciltacabtagene autoleucel despite treatment with intravenous 
immunoglobulins. Symptoms reported include those consistent 
with Miller-Fisher variant of GBS, encephalopathy, motor 
weakness, speech disturbances and polyradiculoneuritis.
Monitor for GBS. Evaluate patients presenting with peripheral 
neuropathy for GBS. Consider treatment of GBS with supportive 
care measures and in conjunction with immunoglobulins and 
plasma exchange, depending on severity of GBS.
Peripheral Neuropathy: Six patients in CARTITUDE-1 developed 
peripheral neuropathy. These neuropathies presented as 
sensory, motor or sensorimotor neuropathies. Median time of 
onset of symptoms was 62 days (range 4-136 days), median 
duration of peripheral neuropathies was 256 days (range 2-465 
days) including those with ongoing neuropathy. Patients who 
experienced peripheral neuropathy also experienced cranial nerve 
palsies or GBS in other ongoing trials of ciltacabtagene autoleucel.

Cranial Nerve Palsies: Three patients (3.1%) experienced 
cranial nerve palsies in CARTITUDE-1. All three patients had 
7th cranial nerve palsy; one patient had 5th cranial nerve palsy 
as well. Median time to onset was 26 days (range 21-101 days) 
following infusion of ciltacabtagene autoleucel. Occurrence 
of 3rd and 6th cranial nerve palsy, bilateral 7th cranial nerve 
palsy, worsening of cranial nerve palsy a� er improvement, 
and occurrence of peripheral neuropathy in patients with 
cranial nerve palsy have also been reported in ongoing trials 
of ciltacabtagene autoleucel. Monitor patients for signs and 
symptoms of cranial nerve palsies. Consider management 
with systemic corticosteroids, depending on the severity and 
progression of signs and symptoms.
Hemophagocytic Lymphohistiocytosis (HLH)/Macrophage 
Activation Syndrome (MAS): Fatal HLH occurred in one 
patient (1%), 99 days a� er ciltacabtagene autoleucel. The 
HLH event was preceded by prolonged CRS lasting 97 days. 
The manifestations of HLH/MAS include hypotension, hypoxia 
with di§ use alveolar damage, coagulopathy, cytopenia, and 
multi-organ dysfunction, including renal dysfunction. HLH is 
a life-threatening condition with a high mortality rate if not 
recognized and treated early. Treatment of HLH/MAS should 
be administered per institutional standards.
CARVYKTI™ REMS: Because of the risk of CRS and neurologic 
toxicities, CARVYKTI™ is available only through a restricted 
program under a Risk Evaluation and Mitigation Strategy 
(REMS) called the CARVYKTI™ REMS. 
Further information is available at www.CARVYKTIrems.com 
or 1-844-672-0067.
Prolonged and Recurrent Cytopenias: Patients may exhibit 
prolonged and recurrent cytopenias following lymphodepleting 
chemotherapy and CARVYKTI™ infusion. One patient underwent 
autologous stem cell therapy for hematopoietic reconstitution 
due to prolonged thrombocytopenia.
In CARTITUDE-1, 30% (29/97) of patients experienced 
prolonged Grade 3 or 4 neutropenia and 41% (40/97) 
of patients experienced prolonged Grade 3 or 4 
thrombocytopenia that had not resolved by Day 30 following 
ciltacabtagene autoleucel infusion.

DISCOVER THE POWER AT
CARVYKTIHCP.com



Recurrent Grade 3 or 4 neutropenia, thrombocytopenia, 
lymphopenia and anemia were seen in 63% (61/97), 18% 
(17/97), 60% (58/97), and 37% (36/97) a� er recovery from 
initial Grade 3 or 4 cytopenia following infusion. A� er Day 60 
following ciltacabtagene autoleucel infusion, 31%, 12% and 6% 
of patients had a recurrence of Grade 3 or higher lymphopenia, 
neutropenia and thrombocytopenia, respectively, a� er initial 
recovery of their Grade 3 or 4 cytopenia. Eighty-seven percent 
(84/97) of patients had one, two, or three or more recurrences 
of Grade 3 or 4 cytopenias a� er initial recovery of Grade 3 or 4 
cytopenia.  Six and 11 patients had Grade 3 or 4 neutropenia 
and thrombocytopenia, respectively, at the time of death.
Monitor blood counts prior to and a� er CARVYKTI™ infusion. 
Manage cytopenias with growth factors and blood product 
transfusion support according to local institutional guidelines.
Infections: CARVYKTI™ should not be administered to patients 
with active infection or inflammatory disorders. Severe, 
life-threatening or fatal infections occurred in patients a� er 
CARVYKTI™ infusion. 
Infections (all grades) occurred in 57 (59%) patients. Grade 3 
or 4 infections occurred in 23% (22/97) of patients; Grade 3 or 4 
infections with an unspecified pathogen occurred in 17%, viral 
infections in 7%, bacterial infections in 1%, and fungal infections 
in 1% of patients. Overall, four patients had Grade 5 infections: 
lung abscess (n=1), sepsis (n=2) and pneumonia (n=1).

Monitor patients for signs and symptoms of infection before 
and a� er CARVYKTI™ infusion and treat patients appropriately. 
Administer prophylactic, pre-emptive and/or therapeutic 
antimicrobials according to the standard institutional 
guidelines. Febrile neutropenia was observed in 10% of patients 
a� er ciltacabtagene autoleucel infusion, and may be concurrent 
with CRS. In the event of febrile neutropenia, evaluate for 
infection and manage with broad-spectrum antibiotics, fluids 
and other supportive care, as medically indicated.

Viral Reactivation: Hepatitis B virus (HBV) reactivation, in some 
cases resulting in fulminant hepatitis, hepatic failure and death, 
can occur in patients with hypogammaglobulinemia. Perform 
screening for Cytomegalovirus (CMV), HBV, hepatitis C virus 
(HCV), and human immunodeficiency virus (HIV), or any other 
infectious agents if clinically indicated in accordance with 
clinical guidelines before collection of cells for manufacturing. 
Consider antiviral therapy to prevent viral reactivation per local 
institutional guidelines/clinical practice.
Hypogammaglobulinemia was reported as an adverse event 
in 12% (12/97) of patients; laboratory IgG levels fell below 
500 mg/dL a� er infusion in 92% (89/97) of patients. Monitor 
immunoglobulin levels a� er treatment with CARVYKTI™ 
and administer IVIG for IgG <400 mg/dL. Manage per local 
institutional guidelines, including infection precautions and 
antibiotic or antiviral prophylaxis.
Use of Live Vaccines: The safety of immunization with live
 viral vaccines during or following CARVYKTI™ treatment has
not been studied. Vaccination with live virus vaccines is 
not recommended for at least 6 weeks prior to the start of 
lymphodepleting chemotherapy, during CARVYKTI™ treatment, 
and until immune recovery following treatment 
with CARVYKTI™.

Hypersensitivity Reactions have occurred in 5% (5/97) of 
patients following ciltacabtagene autoleucel infusion. Serious 
hypersensitivity reactions, including anaphylaxis, may be 
due to the dimethyl sulfoxide (DMSO) in CARVYKTI™. Patients 
should be carefully monitored for 2 hours a� er infusion 
for signs and symptoms of severe reaction. Treat promptly 
and manage appropriately according to the severity of the 
hypersensitivity reaction.
Secondary Malignancies: Patients may develop secondary 
malignancies. Monitor life-long for secondary malignancies. 
In the event that a secondary malignancy occurs, contact 
Janssen Biotech, Inc., at 1-800-526-7736 for reporting and to 
obtain instructions on collection of patient samples for testing 
of secondary malignancy of T cell origin.
Eff ects on Ability to Drive and Use Machines:  Due to the 
potential for neurologic events, including altered mental status, 
seizures, neurocognitive decline, or neuropathy, patients are 
at risk for altered or decreased consciousness or coordination 
in the 8 weeks following CARVYKTI™ infusion. Advise patients 
to refrain from driving and engaging in hazardous occupations 
or activities, such as operating heavy or potentially dangerous 
machinery during this initial period, and in the event of new 
onset of any neurologic toxicities.

ADVERSE REACTIONS  
The most common non-laboratory adverse reactions (incidence 
greater than 20%) are pyrexia, cytokine release syndrome, 
hypogammaglobulinemia, hypotension, musculoskeletal 
pain, fatigue, infections of unspecified pathogen, cough, chills, 
diarrhea, nausea, encephalopathy, decreased appetite, upper 
respiratory tract infection, headache, tachycardia, dizziness, 
dyspnea, edema, viral infections, coagulopathy, constipation, 
and vomiting. The most common laboratory adverse 
reactions (incidence greater than or equal to 50%) include 
thrombocytopenia, neutropenia, anemia, aminotransferase 
elevation, and hypoalbuminemia. 
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IMPORTANT SAFETY INFORMATION (cont)
Neurologic toxicities, which may be severe, life-threatening 
or fatal, occurred following treatment with CARVYKTI™. 
Neurologic toxicities included ICANS, neurologic toxicity with 
signs and symptoms of parkinsonism, Guillain-Barré Syndrome, 
peripheral neuropathies, and cranial nerve palsies. Counsel 
patients on the signs and symptoms of these neurologic 
toxicities, and on the delayed nature of onset of some of these 
toxicities. Instruct patients to seek immediate medical attention 
for further assessment and management if signs or symptoms 
of any of these neurologic toxicities occur at any time. 
Overall, one or more subtypes of neurologic toxicity described 
below occurred following ciltacabtagene autoleucel in 
26% (25/97) of patients, of which 11% (11/97) of patients 
experienced Grade 3 or higher events. These subtypes of 
neurologic toxicities were also observed in two ongoing studies.   
Immune E§ ector Cell-Associated Neurotoxicity Syndrome 
(ICANS): Patients may experience fatal or life-threatening 
ICANS following treatment with CARVYKTI™, including before 
CRS onset, concurrently with CRS, a� er CRS resolution, or in 
the absence of CRS. ICANS occurred in 23% (22/97) of patients 
receiving ciltacabtagene autoleucel including Grade 3 or 4 
events in 3% (3/97) and Grade 5 (fatal) events in 2% (2/97). 
The median time to onset of ICANS was 8 days (range 1-28 
days). All 22 patients with ICANS had CRS. The most frequent 
(≥5%) manifestation of ICANS included encephalopathy (23%), 
aphasia (8%) and headache (6%). 
Monitor patients at least daily for 10 days following CARVYKTI™ 
infusion at the REMS-certified healthcare facility for signs and 
symptoms of ICANS. Rule out other causes of ICANS symptoms. 
Monitor patients for signs or symptoms of ICANS for at least 
4 weeks a� er infusion and treat promptly. Neurologic toxicity 
should be managed with supportive care and/or corticosteroids 
as needed.
Parkinsonism: Of the 25 patients in the CARTITUDE-1 study 
experiencing any neurotoxicity, five male patients had 
neurologic toxicity with several signs and symptoms of 
parkinsonism, distinct from immune e§ ector cell-associated 
neurotoxicity syndrome (ICANS). Neurologic toxicity with 
parkinsonism has been reported in other ongoing trials 
of ciltacabtagene autoleucel. Patients had parkinsonian 
and non-parkinsonian symptoms that included tremor, 
bradykinesia, involuntary movements, stereotypy, loss of 
spontaneous movements, masked facies, apathy, flat a§ ect, 
fatigue, rigidity, psychomotor retardation, micrographia, 
dysgraphia, apraxia, lethargy, confusion, somnolence, loss 
of consciousness, delayed reflexes, hyperreflexia, memory 
loss, di§ iculty swallowing, bowel incontinence, falls, stooped 
posture, shu§ ling gait, muscle weakness and wasting, motor 
dysfunction, motor and sensory loss, akinetic mutism, and 
frontal lobe release signs. The median onset of parkinsonism
in the 5 patients in CARTITUDE-1 was 43 days (range 15-108) 
from infusion of ciltacabtagene autoleucel. 
Monitor patients for signs and symptoms of parkinsonism 
that may be delayed in onset and managed with supportive 
care measures. There is limited e§ icacy information with 
medications used for the treatment of Parkinson’s disease, 
for the improvement or resolution of parkinsonism symptoms 
following CARVYKTI™ treatment.

Guillain-Barré Syndrome: A fatal outcome following Guillain-
Barré Syndrome (GBS) has occurred in another ongoing study of 
ciltacabtagene autoleucel despite treatment with intravenous 
immunoglobulins. Symptoms reported include those consistent 
with Miller-Fisher variant of GBS, encephalopathy, motor 
weakness, speech disturbances and polyradiculoneuritis.
Monitor for GBS. Evaluate patients presenting with peripheral 
neuropathy for GBS. Consider treatment of GBS with supportive 
care measures and in conjunction with immunoglobulins and 
plasma exchange, depending on severity of GBS.
Peripheral Neuropathy: Six patients in CARTITUDE-1 developed 
peripheral neuropathy. These neuropathies presented as 
sensory, motor or sensorimotor neuropathies. Median time of 
onset of symptoms was 62 days (range 4-136 days), median 
duration of peripheral neuropathies was 256 days (range 2-465 
days) including those with ongoing neuropathy. Patients who 
experienced peripheral neuropathy also experienced cranial nerve 
palsies or GBS in other ongoing trials of ciltacabtagene autoleucel.

Cranial Nerve Palsies: Three patients (3.1%) experienced 
cranial nerve palsies in CARTITUDE-1. All three patients had 
7th cranial nerve palsy; one patient had 5th cranial nerve palsy 
as well. Median time to onset was 26 days (range 21-101 days) 
following infusion of ciltacabtagene autoleucel. Occurrence 
of 3rd and 6th cranial nerve palsy, bilateral 7th cranial nerve 
palsy, worsening of cranial nerve palsy a� er improvement, 
and occurrence of peripheral neuropathy in patients with 
cranial nerve palsy have also been reported in ongoing trials 
of ciltacabtagene autoleucel. Monitor patients for signs and 
symptoms of cranial nerve palsies. Consider management 
with systemic corticosteroids, depending on the severity and 
progression of signs and symptoms.
Hemophagocytic Lymphohistiocytosis (HLH)/Macrophage 
Activation Syndrome (MAS): Fatal HLH occurred in one 
patient (1%), 99 days a� er ciltacabtagene autoleucel. The 
HLH event was preceded by prolonged CRS lasting 97 days. 
The manifestations of HLH/MAS include hypotension, hypoxia 
with di§ use alveolar damage, coagulopathy, cytopenia, and 
multi-organ dysfunction, including renal dysfunction. HLH is 
a life-threatening condition with a high mortality rate if not 
recognized and treated early. Treatment of HLH/MAS should 
be administered per institutional standards.
CARVYKTI™ REMS: Because of the risk of CRS and neurologic 
toxicities, CARVYKTI™ is available only through a restricted 
program under a Risk Evaluation and Mitigation Strategy 
(REMS) called the CARVYKTI™ REMS. 
Further information is available at www.CARVYKTIrems.com 
or 1-844-672-0067.
Prolonged and Recurrent Cytopenias: Patients may exhibit 
prolonged and recurrent cytopenias following lymphodepleting 
chemotherapy and CARVYKTI™ infusion. One patient underwent 
autologous stem cell therapy for hematopoietic reconstitution 
due to prolonged thrombocytopenia.
In CARTITUDE-1, 30% (29/97) of patients experienced 
prolonged Grade 3 or 4 neutropenia and 41% (40/97) 
of patients experienced prolonged Grade 3 or 4 
thrombocytopenia that had not resolved by Day 30 following 
ciltacabtagene autoleucel infusion.

DISCOVER THE POWER AT
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CARVYKTI™ (ciltacabtagene autoleucel) suspension for intravenous infusion
Brief Summary of Full Prescribing Information

WARNING: CYTOKINE RELEASE SYNDROME, NEUROLOGIC TOXICITIES, HLH/MAS and PROLONGED  
and RECURRENT CYTOPENIA

Cytokine Release Syndrome (CRS), including fatal or life-threatening reactions, occurred in patients following 
treatment with CARVYKTI. Do not administer CARVYKTI to patients with active infection or inflammatory 
disorders. Treat severe or life-threatening CRS with tocilizumab or tocilizumab and corticosteroids [see 
Dosage and Administration (2.2, 2.3)in Full Prescribing Information, Warnings and Precautions].
Immune Effector Cell-Associated Neurotoxicity Syndrome (ICANS), which may be fatal or life-threatening, 
occurred following treatment with CARVYKTI, including before CRS onset, concurrently with CRS, after 
CRS resolution, or in the absence of CRS. Monitor for neurologic events after treatment with CARVYKTI. 
Provide supportive care and/or corticosteroids as needed [see Dosage and Administration (2.2, 2.3) in Full 
Prescribing Information, Warnings and Precautions].
Parkinsonism and Guillain-Barré syndrome and their associated complications resulting in fatal or life-
threatening reactions have occurred following treatment with CARVYKTI [see Warnings and Precautions].
Hemophagocytic Lymphohistiocytosis/Macrophage Activation Syndrome (HLH/MAS), including fatal and 
life-threatening reactions, occurred in patients following treatment with CARVYKTI. HLH/MAS can occur 
with CRS or neurologic toxicities [see Warnings and Precautions].
Prolonged and/or recurrent cytopenias with bleeding and infection and requirement for stem cell 
transplantation for hematopoietic recovery occurred following treatment with CARVYKTI [see Warnings 
and Precautions].
CARVYKTI is available only through a restricted program under a Risk Evaluation and Mitigation Strategy 
(REMS) called the CARVYKTI REMS Program [see Warnings and Precautions].

INDICATIONS AND USAGE
CARVYKTI is a B-cell maturation antigen (BCMA)-directed genetically modified autologous T cell 
immunotherapy indicated for the treatment of adult patients with relapsed or refractory multiple myeloma, 
after four or more prior lines of therapy, including a proteasome inhibitor, an immunomodulatory agent, and an 
anti-CD38 monoclonal antibody.

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Cytokine Release Syndrome
Cytokine release syndrome, including fatal or life-threatening reactions, occurred following treatment with 
CARVYKTI. CRS occurred in 95% (92/97) of patients receiving ciltacabtagene autoleucel. Grade 3 or higher CRS 
(2019 ASTCT grade)1 occurred in 5% (5/97) of patients, with Grade 5 CRS reported in 1 patient. The median time to 
onset of CRS was 7 days (range: 1 to 12 days). The median duration of CRS was 4 days (range:1 to 40 days) in all but 
one patient who had a duration of CRS of 97 days with a subsequent fatal outcome. In patients who experienced 
CRS, the most common manifestations of CRS included pyrexia (100%), hypotension (43%), increased aspartate 
aminotransferase (AST) (22%), chills (15%), increased alanine aminotransferase (ALT) (14%) and sinus tachycardia 
(11%). Grade 3 or higher events associated with CRS included increased AST and ALT, hyperbilirubinemia, 
hypotension, pyrexia, hypoxia, respiratory failure, acute kidney injury, disseminated intravascular coagulation, 
HLH/MAS, angina pectoris, supraventricular and ventricular tachycardia, malaise, myalgias, increased-C-reactive 
protein, ferritin, blood alkaline phosphatase and gamma-glutamyl transferase [see Adverse Reactions].
Identify CRS based on clinical presentation. Evaluate for and treat other causes of fever, hypoxia, and 
hypotension. CRS has been reported to be associated with findings of HLH/MAS, and the physiology of the 
syndromes may overlap. HLH/MAS is a potentially life-threatening condition. In patients with progressive 
symptoms of CRS or refractory CRS despite treatment, evaluate for evidence of HLH/MAS. Please see Section 
5.3; Hemophagocytic Lymphohistiocytosis (HLH)/Macrophage Activation Syndrome (MAS).
Sixty-nine of 97 (71%) patients received tocilizumab and/or a corticosteroid for CRS after infusion of 
ciltacabtagene autoleucel. Forty-four (45%) patients received tocilizumab without corticosteroids, of whom 33 
(34%) received a single dose and 11 (11%) received more than 1 dose; 24 patients (25%) received tocilizumab 
and a corticosteroid, and one patient (1%) received only corticosteroids.
Ensure that a minimum of two doses of tocilizumab are available prior to infusion of CARVYKTI. 
Monitor patients at least daily for 10 days following CARVYKTI infusion at a REMS-certified healthcare facility 
for signs and symptoms of CRS. Monitor patients for signs or symptoms of CRS for at least 4 weeks after infusion. 
At the first sign of CRS, immediately institute treatment with supportive care, tocilizumab, or tocilizumab and 
corticosteroids, as indicated in Table 1 [see Dosing and Administration (2.3) in Full Prescribing Information].
Counsel patients to seek immediate medical attention should signs or symptoms of CRS occur at any time [see 
Patient Counseling information].
Neurologic Toxicities
Neurologic toxicities, which may be severe, life-threatening or fatal, occurred following treatment with CARVYKTI. 
Neurologic toxicities included ICANS, neurologic toxicity with signs and symptoms of parkinsonism, Guillain-
Barré Syndrome, peripheral neuropathies and cranial nerve palsies. Counsel patients on the signs and symptoms 
of these neurologic toxicities, and on the delayed nature of onset of some of these toxicities. Instruct patients to 
seek immediate medical attention for further assessment and management if signs or symptoms of any of these 
neurologic toxicities occur at any time [see Patient Counseling Information].
Overall, one or more subtypes of neurologic toxicity2 described below occurred following ciltacabtagene autoleucel 
infusion in 26% (25/97) of patients of which 11% (11/97) of patients experienced Grade 3 or higher events. These 
subtypes of neurologic toxicities were also observed in 2 ongoing studies [see Adverse Reactions].
Immune Effector Cell-associated Neurotoxicity Syndrome (ICANS)
Patients receiving CARVYKTI may experience fatal or life-threatening ICANS following treatment with 
CARVYKTI, including before CRS onset, concurrently with CRS, after CRS resolution, or in the absence of CRS.
ICANS occurred in 23% (22/97) of patients receiving ciltacabtagene autoleucel including Grade 3 or 4 events in 
3% (3/97) and Grade 5 (fatal) events in 2% (2/97). Two patients had ongoing Grade 3 and Grade 1 ICANS at last 
known alive date and one patient had Grade 1 ICANS ongoing at time of death from neurologic toxicity with 
parkinsonian features. The median time to onset of ICANS was 8 days (range: 1 to 28 days). ICANS resolved in 17 
of 22 patients (77%), and the median time to resolution was 6 days (range: 2 to 143 days). Median duration of ICANS 
in all patients, including those with fatal ICANS, ICANS ongoing at time of death from other causes or ongoing at 
last known alive date, was 7.5 days (range: 2 to 927 days). All 22 patients with ICANS had CRS. The onset of ICANS 
occurred during CRS in 16 patients, before the onset of CRS in 3 patients, and after the CRS event in 3 patients.
The most frequent (≥5%) manifestation of ICANS included encephalopathy (23%), aphasia (8%) and headache (6%). 
Monitor patients at least daily for 10 days following CARVYKTI infusion at the REMS-certified healthcare 
facility for signs and symptoms of ICANS. Rule out other causes of ICANS symptoms. Monitor patients for 
signs or symptoms of ICANS for at least 4 weeks after infusion and treat promptly. Neurologic toxicity should 
be managed with supportive care and/or corticosteroids as needed [see Dosage and Administration (2.3) in Full 
Prescribing Information].
Parkinsonism
Of the 25 patients in the CARTITUDE-1 study experiencing any neurotoxicity, five male patients had neurologic toxicity 
with several signs and symptoms of parkinsonism, distinct from ICANS. Neurologic toxicity with parkinsonism has 
been reported in other ongoing trials of ciltacabtagene autoleucel. Patients had parkinsonian and non-parkinsonian 
symptoms that included tremor, bradykinesia, involuntary movements, stereotypy, loss of spontaneous movements, 

masked facies, apathy, flat affect, fatigue, rigidity, psychomotor retardation, micrographia, dysgraphia, apraxia, 
lethargy, confusion, somnolence, loss of consciousness, delayed reflexes, hyperreflexia, memory loss, difficulty 
swallowing, bowel incontinence, falls, stooped posture, shuffling gait, muscle weakness and wasting, motor 
dysfunction, motor and sensory loss, akinetic mutism and frontal lobe release signs. Symptoms did not respond to 
one or more of the following treatments attempted in one or more patients – systemic chemotherapy, intrathecal 
chemotherapy and steroids, dopaminergic agents, systemic corticosteroids, plasmapheresis, and intravenous 
immunoglobulin and dasatinib. One patient experienced partial resolution with residual gait disturbance without 
treatment for parkinsonism, immunosuppressants or chemotherapy. The median onset of parkinsonism in the 
5 patients in CARTITUDE-1 was 43 days (range: 15 to 108 days) from infusion of ciltacabtagene autoleucel. One 
patient died of neurologic toxicity with parkinsonism 247 days after administration of ciltacabtagene autoleucel; 
two patients with ongoing parkinsonism died of infectious causes 162 and 119 days after administration of 
ciltacabtagene autoleucel; in the remaining 2 patients, symptoms of parkinsonism were ongoing up to 530 days 
after administration of ciltacabtagene autoleucel. Maximum toxicity grade was 2, 3, 4 and 5 in 1, 2, 1 and 1 patient 
respectively. All 5 patients had a history of prior CRS (n=4 Grade 2; n=1 Grade 3), while 4 of 5 patients had prior 
ICANS (n=3 Grade 1; n=1 Grade 2).
Monitor patients for signs and symptoms of parkinsonism that may be delayed in onset and managed with 
supportive care measures. There is limited efficacy information with medications used for the treatment of 
Parkinson’s disease for the improvement or resolution of parkinsonism symptoms following CARVYKTI treatment.

Guillain-Barré Syndrome
A fatal outcome following Guillain-Barré Syndrome (GBS) has occurred in another ongoing study of 
ciltacabtagene autoleucel despite treatment with intravenous immunoglobulins. Symptoms reported include 
those consistent with Miller-Fisher variant of GBS, encephalopathy, motor weakness, speech disturbances, 
and polyradiculoneuritis.
Monitor for GBS. Evaluate patients presenting with peripheral neuropathy for GBS. Consider treatment of GBS 
with supportive care measures and in conjunction with immunoglobulins and plasma exchange, depending on 
severity of GBS.

Peripheral Neuropathy
Six patients in CARTITUDE-1 developed peripheral neuropathy. These neuropathies presented as sensory, 
motor or sensorimotor neuropathies. Median time of onset of symptoms was 62 days (range: 4 to 136 days), 
median duration of peripheral neuropathies was 256 days (range: 2 to 465 days) including those with ongoing 
neuropathy. Of these six patients, two patients experienced Grade 3 peripheral neuropathy, and 3 had 
resolution of neuropathy. Treatment with corticosteroids in one patient was not associated with improvement 
of peripheral neuropathy. Patients who experienced peripheral neuropathy also experienced cranial nerve 
palsies or GBS in other ongoing trials of ciltacabtagene autoleucel.

Cranial Nerve Palsies
Three patients (3.1%) experienced cranial nerve palsies in CARTITUDE-1. All 3 patients had 7th cranial nerve 
palsy; one patient had 5th cranial nerve palsy as well. Median time to onset was 26 days (range: 21 to 101 
days) following infusion of ciltacabtagene autoleucel. All three patients received systemic corticosteroids 
and had resolution of symptoms; one patient received valacyclovir in addition to corticosteroids. Median 
time to resolution was 70 days (range: 1 to 79 days) following onset of symptoms. Occurrence of 3rd and 6th 
cranial nerve palsy, bilateral 7th cranial nerve palsy, worsening of cranial nerve palsy after improvement and 
occurrence of peripheral neuropathy in patients with cranial nerve palsy have also been reported in ongoing 
trials of ciltacabtagene autoleucel.
Monitor patients for signs and symptoms of cranial nerve palsies. Consider management with systemic 
corticosteroids, depending on the severity and progression of signs and symptoms.

Hemophagocytic Lymphohistiocytosis (HLH)/Macrophage Activation Syndrome (MAS)
Fatal HLH occurred in one patient (1%), 99 days after ciltacabtagene autoleucel infusion. The HLH event was 
preceded by prolonged CRS lasting 97 days.
The manifestations of HLH/MAS include hypotension, hypoxia with diffuse alveolar damage, coagulopathy, 
cytopenia and multi-organ dysfunction, including renal dysfunction.
HLH is a life-threatening condition with a high mortality rate if not recognized and treated early. Treatment of 
HLH/MAS should be administered per institutional standards.

CARVYKTI REMS
Because of the risk of CRS and neurologic toxicities, CARVYKTI is available only through a restricted program 
under a Risk Evaluation and Mitigation Strategy (REMS) called the CARVYKTI REMS [see Boxed Warning, 
Warnings and Precautions]. The required components of the CARVYKTI REMS are:
•  Healthcare facilities that dispense and administer CARVYKTI must be enrolled and comply with the REMS 

requirements.
•  Certified healthcare facilities must have on-site, immediate access to tocilizumab.
•  Ensure that a minimum of 2 doses of tocilizumab are available for each patient for infusion within 2 hours after 

CARVYKTI infusion, if needed for treatment of CRS.
•  Certified healthcare facilities must ensure that healthcare providers who prescribe, dispense or administer 

CARVYKTI are trained in the management of CRS and neurologic toxicities.
Further information is available at www.carvyktirems.com or 1-844-672-0067.

Prolonged and Recurrent Cytopenias
Patients may exhibit prolonged and recurrent cytopenias following lymphodepleting chemotherapy and 
CARVYKTI infusion. In Study CARTITUDE-1 (N=97), 30% (29/97) of patients experienced prolonged Grade 3 or 
4 neutropenia and 41% (40/97) of patients experienced prolonged Grade 3 or 4 thrombocytopenia that had not 
resolved by Day 30 following ciltacabtagene autoleucel infusion. In 31% (29/95) of patients who recovered 
from Grade 3 or 4 neutropenia after 1 month, the median time to recovery from ciltacabtagene autoleucel 
infusion was 1.8 months (range: 1.0 to 3.7 months). In 52% (32/61) of patients who recovered from Grade 3 or 
4 thrombocytopenia after 1 month, the median time to recovery from ciltacabtagene autoleucel infusion was  
1.9 months (range: 1.1 to 8.5 months).
One patient underwent autologous stem cell therapy for hematopoietic reconstitution due to prolonged 
thrombocytopenia.
Recurrent Grade 3 or 4 neutropenia, thrombocytopenia, lymphopenia, and anemia were seen in 63% (61/97), 18% 
(17/97), 60% (58/97), and 37% (36/97) after recovery from initial Grade 3 or 4 cytopenia following ciltacabtagene 
autoleucel infusion. After Day 60 following ciltacabtagene autoleucel, 31%, 12%, and 6% of patients had a 
recurrence of Grade 3 or higher lymphopenia, neutropenia, and thrombocytopenia, respectively, after initial 
recovery of their Grade 3 or 4 cytopenia [see Adverse Reactions]. Eighty-seven percent (84/97) of patients had 
one, two or three or more recurrences of Grade 3 or 4 cytopenias after initial recovery of Grade 3 or 4 cytopenia. 
Six and 11 patients had Grade 3 or 4 neutropenia and thrombocytopenia respectively at the time of death.
Monitor blood counts prior to and after CARVYKTI infusion. Manage cytopenias with growth factors and blood 
product transfusion support according to local institutional guidelines.

Infections
CARVYKTI should not be administered to patients with active infection or inflammatory disorders. Severe, life-
threatening, or fatal infections, occurred in patients after CARVYKTI infusion [see Adverse Reactions].
Infections (all grades) occurred in 57 (59%) patients. Grade 3 or 4 infections occurred in 23% (22/97) of patients; 
Grade 3 or 4 infections with an unspecified pathogen occurred in 17%, viral infections in 7%, bacterial infections 
in 1%, and fungal infections in 1% of patients. Overall, 4 patients had Grade 5 infections: lung abscess (n=1), 
sepsis (n=2) and pneumonia (n=1).

CARVYKTI™ (ciltacabtagene autoleucel)



Monitor patients for signs and symptoms of infection before and after CARVYKTI infusion and treat patients 
appropriately. Administer prophylactic, pre-emptive and/or therapeutic antimicrobials according to the 
standard institutional guidelines. Febrile neutropenia was observed in 10% of patients after ciltacabtagene 
autoleucel infusion and may be concurrent with CRS. In the event of febrile neutropenia, evaluate for infection 
and manage with broad-spectrum antibiotics, fluids and other supportive care, as medically indicated.

Viral Reactivation
Hepatitis B virus (HBV) reactivation, in some cases resulting in fulminant hepatitis, hepatic failure and death, 
can occur in patients with hypogammaglobulinemia.
Perform screening for Cytomegalovirus (CMV), HBV, hepatitis C virus (HCV), and human immunodeficiency virus 
(HIV) or any other infectious agents if clinically indicated in accordance with clinical guidelines before collection 
of cells for manufacturing.
Consider antiviral therapy to prevent viral reactivation per local institutional guidelines/clinical practice.

Hypogammaglobulinemia
Hypogammaglobulinemia can occur in patients receiving treatment with CARVYKTI. Hypogammaglobulinemia 
was reported as an adverse event in 12% (12/97) of patients; laboratory IgG levels fell below 500 mg/dL after 
infusion in 92% (89/97) of patients treated with ciltacabtagene autoleucel. Hypogammaglobulinemia either as 
an adverse reaction or a laboratory IgG level below 500 mg/dL, after infusion occurred in 94% (91/97) of patients 
treated with ciltacabtagene autoleucel. Thirty-eight percent of patients received intravenous immunoglobulin 
(IVIG) post ciltacabtagene autoleucel for either an adverse reaction or prophylaxis.
Monitor immunoglobulin levels after treatment with CARVYKTI and administer IVIG for IgG <400 mg/dL. Manage 
per local institutional guidelines, including infection precautions and antibiotic or antiviral prophylaxis.

Use of Live Vaccines
The safety of immunization with live viral vaccines during or following CARVYKTI treatment has not been 
studied. Vaccination with live virus vaccines is not recommended for at least 6 weeks prior to the start of 
lymphodepleting chemotherapy, during CARVYKTI treatment, and until immune recovery following treatment 
with CARVYKTI.

Hypersensitivity Reactions
Hypersensitivity reactions have occurred in 5% (5/97) of patients following ciltacabtagene autoleucel infusion. 
All reactions were Grade 1 and symptoms included flushing (n=4), chest discomfort (n=2), tachycardia (n=1), 
wheezing (n=1), tremor (n=1), and burning sensation (n=1). Serious hypersensitivity reactions, including 
anaphylaxis, may be due to the dimethyl sulfoxide (DMSO) in CARVYKTI. Patients should be carefully monitored 
for 2 hours after infusion for signs and symptoms of severe reaction. Treat promptly and manage patients 
appropriately according to the severity of the hypersensitivity reaction.

Secondary Malignancies
Patients treated with CARVYKTI may develop secondary malignancies. Monitor life-long for secondary 
malignancies. In the event that a secondary malignancy occurs, contact Janssen Biotech, Inc. at 1-800-526-7736 
for reporting and to obtain instructions on collection of patient samples for testing of secondary malignancy of 
T cell origin.

Effects on Ability to Drive and Use Machines
Due to the potential for neurologic events, including altered mental status, seizures, neurocognitive decline or 
neuropathy, patients receiving CARVYKTI are at risk for altered or decreased consciousness or coordination 
in the 8 weeks following CARVYKTI infusion. Advise patients to refrain from driving and engaging in hazardous 
occupations or activities, such as operating heavy or potentially dangerous machinery during this initial period, and 
in the event of new onset of any neurologic toxicities.

ADVERSE REACTIONS
The following clinically significant adverse reactions are also described elsewhere in the labeling:
•  Cytokine Release Syndrome [see Warnings and Precautions].
•  Neurologic Toxicities [see Warnings and Precautions].
•  Hemophagocytic Lymphohistiocytosis (HLH)/Macrophage Activation Syndrome (MAS) [see Warnings and 

Precautions].
•  Prolonged and Recurrent Cytopenias [see Warnings and Precautions].
•  Infections [see Warnings and Precautions].
•  Hypogammaglobulinemia [see Warnings and Precautions].
•  Hypersensitivity Reactions [see Warnings and Precautions].

Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the 
clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
The safety data described in this section reflect the exposure of 97 adult patients with relapsed/refractory 
multiple myeloma in the CARTITUDE-1 study (USA cohort) to ciltacabtagene autoleucel and includes 17 patients 
(18%) with manufacturing failures either because they received ciltacabtagene autoleucel that did not meet 
product release specifications or there were insufficient data to confirm product release specifications for 
CARVYKTI. Patients received ciltacabtagene autoleucel across a dose range of 0.51 to 0.95×106 CAR-positive 
viable T cells/kg body weight [see Clinical Studies (14) in Full Prescribing Information]. Patients with a history 
of CNS disease (such as seizure or cerebrovascular ischemia) or requiring ongoing treatment with chronic 
immunosuppression were excluded. The median duration of follow-up was 18 months. The median age of the 
study population was 61 years (range: 43 to 78 years); 36% were 65 years or older, and 59% were men. The 
Eastern Cooperative Oncology Group (ECOG) performance status at baseline was 0 in 40%, 1 in 56%, and 2 
in 4% of patients. Three of the patients treated with ciltacabtagene autoleucel had a creatinine clearance of  
<45 mL/min at baseline. For the details about the study population, see Clinical Studies (14).
The safety data in the Warnings and Precautions section also reflects exposure to ciltacabtagene autoleucel in 
two ongoing, open-label studies, including patients with previously untreated and relapsed/refractory multiple 
myeloma in a non-randomized, multi-cohort study (CARTITUDE-2) and patients with relapsed/refractory 
multiple myeloma in a randomized controlled study (CARTITUDE-4).
The most common (greater or equal to 10%) Grade 3 or 4 nonlaboratory adverse reactions were infections-
pathogen unspecified (17%), pneumonia (11%), febrile neutropenia (10%), and hypotension (10%).
The most common nonlaboratory adverse reactions (incidence greater than or equal to 20%) included pyrexia, 
cytokine release syndrome, hypogammaglobulinemia, hypotension, musculoskeletal pain, fatigue, infections of 
unspecified pathogen, cough, chills, diarrhea, nausea, encephalopathy, decreased appetite, upper respiratory 
tract infection, headache, tachycardia, dizziness, dyspnea, edema, viral infections, coagulopathy, constipation, 
and vomiting.
Serious adverse reactions occurred in 55% of patients. The most common non-laboratory (greater than or 
equal to 5%) serious adverse reactions included CRS (21%), sepsis (7%), encephalopathy (10%), and pneumonia 
(7%). Fatal adverse reactions occurred in 9% of patients.
Table 1 summarizes the adverse reactions that occurred in at least 10% of patients treated with ciltacabtagene 
autoleucel.
Table 2 describes the most common Grade 3 or 4 laboratory abnormalities.

Table 1:  Adverse reactions observed in at least 10% of patients treated with ciltacabtagene autoleucel in 
CARTITUDE-1 Study (N=97)

System Organ Class (SOC)  
Preferred term

Any Grade  
(%)

Grade 3 or 
higher (%)

Blood and lymphatic system disorders

Coagulopathya 22 2.1

Febrile Neutropenia 10 10

Cardiac disorders

Tachycardiab 27 1

Gastrointestinal disorders

Diarrheac 33 1

Nausea 31 1

Constipation 22 0

Vomiting 20 0

General disorders and administrative site conditions
Pyrexia 96 5

Fatigued 47 7

Chills 33 0

Edemae 23 0

Immune system disorders

Cytokine release syndromef 95 5

Hypogammaglobulinemiag 94 2

Infections and infestationsh

Infections-pathogen unspecifiedi 41 17

Upper respiratory tract infectionj 28 3

Viral infectionsk 23 7

Pneumonial 12 11

Sepsism 10 7

Bacterial infectionsn 10 3

Metabolism and nutrition disorders

Decreased appetite 29 1

Musculoskeletal and connective tissue disorders

Musculoskeletal paino 48 2

Nervous system disorders

Encephalopathyp 30 6

Headache 27 0

Dizzinessq 23 1

Motor dysfunctionr 16 3

Psychiatric disorders

Insomnia 13 0

Respiratory, thoracic and mediastinal disorders

Coughs 39 0

Dyspneat 23 3

Nasal congestion 15 0

Hypoxia 12 4

Vascular disorders

Hypotensionu 51 10

Hypertension 19 6

Hemorrhagev 15 4

Adverse reactions are reported using MedDRA version 23.0
a  Coagulopathy includes Activated partial thromboplastin time prolonged, Coagulopathy, Disseminated 

intravascular coagulation, Hypofibrinogenemia, International normalized ratio increased, and Prothrombin 
time prolonged. Also includes terms reported under investigation SOC.

b  Tachycardia includes Sinus tachycardia, and Tachycardia.
c  Diarrhea includes Colitis, and Diarrhea.
d  Fatigue includes Asthenia, Fatigue, and Malaise.
e  Edema includes Face edema, Generalized edema, Localized edema, Edema peripheral, Periorbital edema, 

Peripheral swelling, Pulmonary edema, and Scrotal edema.
f  Cytokine release syndrome includes Cytokine release syndrome, and Systemic inflammatory response 

syndrome.
g  Hypogammaglobulinemia includes subjects with adverse event of hypogammaglobulinemia (12%) and/or 

laboratory IgG levels that fell below 500 mg/dL following CARVYKTI infusion (92%).
h  Infections and infestations System Organ Class Adverse Events are grouped by pathogen type and selected 

clinical syndromes.
i  Infections - pathogen unspecified includes Abscess limb, Atypical pneumonia, Bacteremia, Bronchitis, 

Conjunctivitis, Enterocolitis infectious, Folliculitis, Gastroenteritis, Lung abscess, Lung opacity, Osteomyelitis, 
Otitis media, Parotitis, Perirectal abscess, Pneumonia, Rash pustular, Rhinitis, Sepsis, Septic shock, Sinusitis, 
Skin infection, Soft tissue infection, Tooth infection, Upper respiratory tract infection, and Urinary tract 
infection.

j  Upper respiratory tract infection includes Human rhinovirus test positive, Rhinitis, Rhinovirus infection, 
Sinusitis, Upper respiratory tract infection, and Viral upper respiratory tract infection. Also includes terms 
reported under investigation SOC. Upper respiratory tract infections may also be included under pathogen 
categories.

k  Viral infection includes Adenovirus test positive, Coronavirus infection, Cytomegalovirus syndrome, 
Cytomegalovirus viremia, Enterovirus infection, Gastroenteritis viral, Herpes zoster, Herpes zoster 
disseminated, Influenza, Influenza like illness, Oral herpes, Parainfluenza virus infection, Rhinovirus infection, 
Urinary tract infection viral, and Viral upper respiratory tract infection.

l   Pneumonia includes Atypical pneumonia, Lung abscess, Lung opacity, Pneumocystis jirovecii pneumonia, 
Pneumonia, and Pneumonia aspiration.

m  Sepsis includes Bacteremia, Bacterial sepsis, Pseudomonal bacteremia, Sepsis, Septic shock, and 
Staphylococcal bacteremia.
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n  Bacterial infection includes Abscess limb, Cholecystitis, Cholecystitis acute, Clostridium difficile colitis, 
Clostridium difficile infection, Enterocolitis bacterial, Osteomyelitis, Perirectal abscess, Soft tissue infection, 
Staphylococcal infection, and Tooth infection.

o  Musculoskeletal pain includes Arthralgia, Back pain, Bone pain, Joint stiffness, Muscle strain, 
Musculoskeletal chest pain, Musculoskeletal discomfort, Musculoskeletal pain, Musculoskeletal stiffness, 
Myalgia, Neck pain, Non-cardiac chest pain, and Pain in extremity.

p  Encephalopathy includes Amnesia, Bradyphrenia, Confusional state, Depressed level of consciousness, 
Disturbance in attention, Encephalopathy, Immune effector cell-associated neurotoxicity syndrome, Lethargy, 
Memory impairment, Mental impairment, Mental status changes, Noninfective encephalitis, and Somnolence.

q  Dizziness includes Dizziness, Presyncope, and Syncope.
r  Motor dysfunction includes Motor dysfunction, Muscle spasms, Muscle tightness, Muscular weakness, and 

Myoclonus.
s  Cough includes Cough, Productive cough, and Upper-airway cough syndrome.
t  Dyspnea includes Acute respiratory failure, Dyspnea, Dyspnea exertional, Respiratory failure, and 

Tachypnea.
u  Hypotension includes Hypotension, and Orthostatic hypotension.
v  Hemorrhage includes Conjunctival hemorrhage, Contusion, Ecchymosis, Epistaxis, Eye contusion, 

Hematochezia, Hemoptysis, Infusion site hematoma, Oral contusion, Petechiae, Post procedural hemorrhage, 
Pulmonary hemorrhage, Retinal hemorrhage, and Subdural hematoma.

Other clinically important adverse reactions that occurred in less than 10% of patients treated with 
ciltacabtagene autoleucel include the following:
•  Cardiac disorders: cardiac arrhythmiasa (8%), chest painb (7%)
•  Eye disorders: diplopia (1%)
•  Gastrointestinal disorders: dysphagia (1%)
•  Immune system disorders: hemophagocytic lymphohistiocytosis (1%), hypersensitivity reaction (5%)
•  Infections and Infestations: urinary tract infectionc (4.1%)
•  Injury, Poisoning and Procedural complications: fall (3.1%) 
•  Metabolism and Nutrition Disorders: tumor lysis syndrome (1%)
•  Musculoskeletal and Connective tissue disorders: posture abnormal (1%)
•  Nervous system disorders: aphasiad (8%), ataxiae (8%), tremor (6%), paresisf (4.1%), parkinsonism (4.1%), 

peripheral neuropathy (6%), micrographia (4.1%), dysgraphia (3.1%), reduced facial expression (3.1%), 
bradykinesia (2.1%), cogwheel rigidity (1%), cerebrovascular accident (1%), seizure 1%, low speech (1%), 
nystagmus (1%)

•   Psychiatric disorders: deliriumg (5%) depressionh (4.1%), psychomotor retardation (1%) 
•  Renal and urinary disorders: renal failurei (7%)
•  Skin and subcutaneous tissues: rashj (8%)
•  Vascular Disorders: thrombosisk (5%)
a  Cardiac arrhythmias includes atrial fibrillation, atrial flutter, supraventricular tachycardia, ventricular 

extrasystoles, ventricular tachycardia.
b  Chest pain includes Angina pectoris, Chest discomfort, and Chest pain.
c  Urinary tract infection includes Urinary tract infection, and Urinary tract infection viral. 
d  Aphasia includes Aphasia, Dysarthria, and Speech disorder.
e  Ataxia includes Ataxia, Balance disorder, and Gait disturbance.
f  Paresis includes Cranial nerve paralysis, Facial paralysis, and Peroneal nerve palsy.
g  Delirium includes Agitation, Hallucination, Irritability, Personality change, and Restlessness.
h  Depression includes Depression, and Flat affect.
i  Renal failure includes Acute kidney injury, Blood creatinine increased, Chronic kidney disease, and Renal 

impairment.
j  Rash includes Erythema, Rash, Rash maculo-papular, and Rash pustular.
k  Thrombosis includes Deep vein thrombosis, and Device related thrombosis.

Laboratory Abnormalities
Table 2 presents the most common Grade 3 or 4 laboratory abnormalities based on laboratory data, occurring 
in at least 10% of patients.

Table 2:  Grade 3 or 4 laboratory abnormalities in at least 10% of patients treated with ciltacabtagene 
autoleucel in Study CARTITUDE-1 (N=97)

Laboratory Abnormality Grade 3 or 4 (%)

Lymphopenia 99

Neutropenia 98

White blood cell decreased 98

Anemia 72

Thrombocytopenia 63

Aspartate aminotransferase increased 21

Laboratory abnormalities graded using NCI Common Terminology Criteria for Adverse Events version 5.0. 
Laboratory abnormalities are sorted by decreasing frequency in the Grade column.

Other clinically important Grade 3 or 4 laboratory abnormalities (based on laboratory data) that occurred in 
less than 10% of patients treated with ciltacabtagene autoleucel include the following: fibrinogen decreased, 
hypoalbuminemia, alanine aminotransferase increased, hyponatremia, hypocalcemia, gamma glutamyl 
transferase increased, alkaline phosphatase increased, hypokalemia, blood bilirubin increased.
Immunogenicity
The immunogenicity of CARVYKTI has been evaluated using a validated assay for the detection of binding 
antibodies against the extracellular portion of the anti-BCMA CAR pre-dose, and at multiple timepoints post-
infusion. In Study CARTITUDE-1, 19 of 97 (19.6%) patients were positive for anti-product antibodies.
There was no clear evidence that the observed anti-product antibodies impact CARVYKTI kinetics of initial 
expansion and persistence, efficacy, or safety.

DRUG INTERACTIONS
HIV and the lentivirus used to make CARVYKTI have limited, short spans of identical genetic material (RNA). 
Therefore, some commercial HIV nucleic acid tests (NATs) may yield false-positive results in patients who have 
received CARVYKTI.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
There are no available data on the use of CARVYKTI in pregnant women. No reproductive and developmental 
toxicity studies in animals have been conducted with CARVYKTI to assess whether it can cause fetal harm 
when administered to a pregnant woman. It is not known whether CARVYKTI has the potential to be transferred 
to the fetus and cause fetal toxicity. Based on the mechanism of action, if the transduced cells cross the 
placenta, they may cause fetal toxicity, including B-cell lymphocytopenia and hypogammaglobulinemia. 
Therefore, CARVYKTI is not recommended for women who are pregnant, or for women of childbearing potential 
not using contraception. Pregnant women should be advised that there may be risks to the fetus. Pregnancy 
after CARVYKTI therapy should be discussed with the treating physician.

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.
Lactation
Risk Summary
There is no information regarding the presence of CARVYKTI in human milk, the effect on the breastfed 
infant, and the effects on milk production. The developmental and health benefits of breastfeeding should 
be considered along with the mother’s clinical need for CARVYKTI and any potential adverse effects on the 
breastfed infant from CARVYKTI or from the underlying maternal condition.
Females and Males of Reproductive Potential
Pregnancy Testing
Pregnancy status for females of child-bearing age should be verified prior to starting treatment with CARVYKTI.
Contraception
There are insufficient data to provide a recommendation concerning duration of contraception following 
treatment with CARVYKTI.
In clinical trials, female patients of childbearing potential were advised to practice a highly effective method of 
contraception and male patients with partners of childbearing potential or whose partners were pregnant were 
instructed to use a barrier method of contraception, until one year after the patient has received CARVYKTI 
infusion.
See the prescribing information for lymphodepleting chemotherapy for information on the need for contraception 
in patients who receive the lymphodepleting chemotherapy.
Infertility 
There are no data on the effect of CARVYKTI on fertility.
Pediatric Use
Safety and effectiveness of CARVYKTI in pediatric patients have not been established.
Geriatric Use
Of the 97 patients in Study CARTITUDE-1 that received ciltacabtagene autoleucel, 28% were 65 to 75 years of 
age, and 8% were 75 years of age or older. CARTITUDE-1 did not include sufficient numbers of patients aged 65 
and older to determine whether the effectiveness differs compared with that of younger patients. In 62 patients 
less than 65 years of age, all grade and Grade 3 and higher neurologic toxicities occurred in 19% (12/62) and 6% 
(4/62) respectively. Of the 35 patients ≥65 years of age, all grade and Grade 3 and higher neurologic toxicities 
occurred in 37% (13/35) and 20% (7/35) respectively.
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1  Lee DW, Santomasso BD, Locke FL, et al. ASTCT consensus grading for cytokine release syndrome and 

neurologic toxicity associated with immune effector cells. Biol Blood Marrow Transplant 2019; 25: 625-638.
2  National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v 5.0; 2017.

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Ensure that patients understand the risk of manufacturing failure [18%, (17/97 in the clinical study)]. In case 
of a manufacturing failure, a second manufacturing of CARVYKTI may be attempted. In addition, while the 
patient awaits the product, additional anticancer treatment (other than lymphodepletion) may be necessary 
and may increase the risk of adverse reactions during the pre-infusion period, which could delay or prevent the 
administration of CARVYKTI.
Advise patients that they will be monitored daily for the first 10 days following the infusion at a REMS-certified 
healthcare facility, and instruct patients to remain within proximity of a certified healthcare facility for at least 4 
weeks following the infusion.
Prior to infusion, advise patients of the following risks and to seek immediate medical attention in the event of 
the following signs or symptoms:
Cytokine Release Syndrome (CRS)
Signs or symptoms of CRS, including fever, chills, fatigue, headache, tachycardia, hypotension, hypoxia, 
dizziness/lightheadedness or organ toxicities [see Warnings and Precautions, Adverse Reactions].
Neurologic Toxicities 
Signs or symptoms associated with neurologic events, some of which occur days, weeks or months following 
the infusion including [see Warnings and Precautions, Adverse Reactions]:
  ICANS: e.g., aphasia, encephalopathy, depressed level of consciousness, seizures, delirium, dysgraphia
  Parkinsonism: e.g., tremor, micrographia, bradykinesia, rigidity, shuffling gait, stooped posture, masked 

facies, apathy, flat affect, lethargy, somnolence
  Guillain Barré Syndrome: e.g., motor weakness and polyradiculoneuritis
  Peripheral neuropathy: e.g., peripheral motor and/or sensory nerve dysfunction
  Cranial Nerve Palsies: e.g., facial paralysis, facial numbness
Prolonged and Recurrent Cytopenias
Signs or symptoms associated with bone marrow suppression including neutropenia, thrombocytopenia, 
anemia, or febrile neutropenia for several weeks or months. Signs or symptoms associated with bone marrow 
suppression may recur [see Warnings and Precautions, Adverse Reactions].
Infections
Signs or symptoms associated with infection [see Warnings and Precautions, Adverse Reactions].
Hypersensitivity Reactions
Signs or symptoms associated with hypersensitivity reactions including flushing, chest tightness, tachycardia, 
and difficulty breathing [see Warnings and Precautions].
Advise patients of the need to:
•  Have periodic monitoring of blood counts before and after CARVYKTI infusion [see Warnings and 

Precautions].
•  Contact Janssen Biotech, Inc. at 1-800-526-7736 if they are diagnosed with a secondary malignancy [see 

Warnings and Precautions].
•  Refrain from driving and engaging in hazardous occupations or activities, such as operating heavy or 

potentially dangerous machinery, for at least 8 weeks after treatment and in the event of any new onset of 
neurologic toxicities [see Warnings and Precautions].

•  Tell their physician about their treatment with CARVYKTI before receiving a live virus vaccine [see Warnings 
and Precautions].
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Modi Unpacks the Importance of Trastuzumab 
Deruxtecan in HR-Positive/HER2-Low Breast Cancer 

by RYAN SCOTT

FAM-TRASTUZUMAB DERUXTECAN-NXKI 
(Enhertu) demonstrated a statistically significant  
benefit in progression-free survival (PFS) in 
patients with HER2-low metastatic breast cancer, 
meeting the primary end point of the phase 3 
DESTINY-Breast04 trial (NCT03734029) and 
changing the standard of care for this patient 
population, according to Shanu Modi, MD. Data 
from the practice-changing study were presented 
at the 2022 American Society of Clinical Oncology 
Annual Meeting and published in the New 
England Journal of Medicine.1,2

A total of 557 patients were enrolled 
in the trial and were randomly assigned 
2:1 to receive trastuzumab deruxtecan 
or physician’s choice of chemotherapy. 

In patients with hormone receptor–
positive, HER2-low advanced breast 
cancer, the median PFS with trastu-
zumab deruxtecan (n = 331) was 10.1 
months (95% CI, 9.5-11.5) compared with 
5.4 months (95% CI, 4.4-7.1) with chemotherapy  
(n = 163; HR, 0.51; 95% CI, 0.40-0.64; P < .001). The 
median overall survival (OS) for patients in the 
trastuzumab deruxtecan arm was 23.9 months 
(95% CI, 20.8-24.8) vs 17.5 months (95% CI, 15.2-
22.4) in the chemotherapy arm (HR, 0.64; 95% CI, 
0.40-0.86; P = .003).

Among all patients treated in the trial, regard-
less of hormone receptor status, those who 
received trastuzumab deruxtecan (n = 373) had a 
median PFS of 9.9 months (95% CI, 9.0-11.3) vs  
5.1 months (95% CI, 4.2-6.8) with chemotherapy  
(n = 184; HR, 0.50; 95% CI, 0.40-0.63; P < .001). 
The median OS was 23.4 months (95% CI, 
20.0-24.8) vs 16.8 months (95% CI, 14.5-20.0), 
respectively (HR, 0.64; 95% CI, 0.49-0.84; P = .001).

“The DESTINY-Breast04 data established 
patients with HER2-low disease as a targetable 
population, and these data are going to compel us 
to rethink subgroups within the HER2-negative 
category of breast cancer,” Modi said. “These 
findings are specific to the drug trastuzumab 
deruxtecan. This is our new standard of care 
for this population of patients. It is exciting that 
we’ve [now] been able to translate HER2-targeted 
therapy to a broader group of patients with HER2-
expressing breast cancer.”

In an interview with OncologyLive®, Modi, a 
medical oncologist at Memorial Sloan Kettering 
Cancer Center in New York, New York, discussed 
the efficacy findings from DESTINY-Breast04 and 
the implications for patients with HER2-low meta-
static breast cancer.

Q
Please provide background on DESTINY-
Breast04 and the rationale for exploring 

this patient population.
DESTINY-Breast04 is an important study. It is the 
first randomized trial of trastuzumab deruxte-
can for patients with HER2-low metastatic breast 
cancer. In this study, we specifically enrolled 
patients with HER2-low metastatic breast cancer, 
which we defined as cancers with immunohisto-
chemistry scores of 1+ or 2+ without  
gene amplification. 

These were patients who had at least  
1 but no more than 2 prior lines of 
chemotherapy. For patients whose 
tumors were hormone receptor–positive, 
they had to have at least 1 line of endo-
crine therapy and their disease had to be 
considered endocrine refractory. 

All patients were randomized 2:1 
in this trial. The patients in the tras-
tuzumab deruxtecan arm received 

the approved standard dose of trastuzumab 
deruxtecan [at 5.4 mg/kg]. In the control arm, 
patients [received] physician’s choice of chemo-
therapy, which included several commonly 
used chemotherapy drugs, such as gemcit-
abine, capecitabine, paclitaxel, nab-paclitaxel 
[Abraxane], and eribulin. 

The primary end point of the study was to look 
at PFS. We looked specifically at [patients with 
hormone receptor–positive breast cancer] using 
hierarchical testing. If that result was positive, 
we went on to look at the PFS for the whole study 
population. Similarly for OS, we started by exam-
ining patients with hormone receptor–positive 
disease, then all patients on study.

Q What efficacy results have been 
observed in DESTINY-Breast04?

We had some exciting efficacy results from this 
trial. Starting with the primary end point, which 
was PFS, we saw positive an HR of 0.5 in patients 
with hormone receptor–positive breast cancer, 
which then allowed us to test all patients on study 
[for PFS]. The PFS for all patients on trial [had an 
HR] of 0.5, which was statistically significant. The 
P value was less than 0.001.

This translates to an improvement in median 
PFS from approximately 5 months [in the control 
arm] to approximately 10 months [in the tras-
tuzumab deruxtecan arm], which is significant 
and an important finding for patients with 
advanced disease. 

One of the key secondary end points was OS. 

We saw similar results for the hormone recep-
tor–positive subgroup and overall patients on the 
study. The HR was 0.64 and statistically signif-
icant, and this this led to an improvement in 
median OS from approximately 17 months [in the 
control arm] to almost 24 months with trastu-
zumab deruxtecan. 

These are compelling efficacy data. It is not 
common to see survival advantage in more 
advanced breast cancer patients. These are excit-
ing results for our patients.

Q
Are there any notable toxicities 
associated with trastuzumab deruxtecan?

One of the important toxicities of trastuzumab 
deruxtecan is lung toxicity, which we are moni-
toring very closely. In this trial, we saw an overall 
incidence [of interstitial lung disease or pneumo-
nitis] of 12%, and most of the lung toxicity was 
low grade and reversible. But there were  
3 deaths attributed to lung toxicity on this trial, 
translating to an incidence of 0.8%. This is a 
reminder that this is a toxicity clinicians must 
pay close attention to when treating patients. It 
is important to be prepared to intervene and act 
promptly to attempt to minimize potentially seri-
ous consequences.

Q What next steps will be taken  
with this research?

For the short term, our goal is to present some of 
the subgroup analyses from DESTINY-Breast04, 
including the patient-reported outcomes, which 
are important. We hope to present that later this 
year. We also have a lot of correlative studies 
planned for the tissue we collected, includ-
ing baseline tissue on the patients, which is an 
important resource. We are hoping to understand 
more of the science behind how [trastuzumab 
deruxtecan] works, as well as who may be the 
best target population. 

There are some ongoing studies with trastu-
zumab deruxtecan in the HER2-low space that 
are important, including the phase 3 DESTINY-
Breast06 study [NCT04494425], which is a 
follow-up trial [to DESTINY-Breast04]. Ultimately, 
there’s a lot of interest in moving [trastu-
zumab deruxtecan] to patients with high-risk, 
early-stage disease. There’s a lot more exciting 
information to come from this drug and for this 
group of patients. ■

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

Shanu Modi, MD
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Mirvetuximab Soravtansine Displays Promising 
Efficacy in Platinum-Resistant Ovarian Cancer 

by KYLE DOHERTY

PATIENTS WITH PLATINUM-RESISTANT 
ovarian cancer have historically been an under-
served population with few effective treatment 
options. However, a new option for these patients 
whose disease harbors a high level of folate 
receptor α (FRα) may be emerging as the first-
in-class antibody-drug conjugate mirvetuximab 
soravtansine displayed promising antitumor 
activity, according to results from the phase 3 
SORAYA trial (NCT04296890). These findings 
were presented at the 2022 American Society of 
Clinical Oncology (ASCO) Annual Meeting.1

Efficacy-evaluable patients (n = 105) experi-
enced an investigator-assessed overall response 
rate (ORR) of 32.4% (95% CI, 23.6%-42.2%), including 
a 4.8% complete response (CR) rate. The investiga-
tor-assessed median duration of response (DOR) 
was 6.9 months (95% CI, 5.6-9.7) and the median 
time to response was 1.5 months (range, 1.0-5.6). 
The disease control rate (DCR) was 51.4% (95% CI, 
41.5%-61.3%), with a 71.4% tumor reduction rate.

Additionally, the median investigator-assessed 
progression-free survival (PFS) was 4.3 months 
(95% CI, 3.7-5.2). The median overall survival (OS) 
was 13.8 months (95% CI, 12.0-not estimable), 
although study authors noted that the data are 
still immature and are descriptive in nature.1

“The results from SORAYA position 
were mirvetuximab soravtansine to 
become a practice-changing therapy for 
patients with platinum-resistant ovarian 
cancer [that is] high-grade serous and FRα 
positive, in a place in treatment where 
patients have very few options,” Ursula A. 
Matulonis, MD, said in an interview with 
OncologyLive®. “Mirvetuximab soravtan-
sine is a well-tolerated drug for patients 
who have responses, and those responses 
are durable. They are deep responses, where we saw 
CRs, which is really an unheard-of phenomenon in 
the treatment of platinum-resistant ovarian cancer.”

Based on the data from SORAYA, the FDA 
accepted and granted priority review to the 
biologic license application for mirvetux-
imab soravtansine and is expected to decide 
by November 28, 2022. To validate the find-
ings, investigators have initiated the phase 3 
randomized MIRASOL trial (NCT04209855) vs 
investigator’s choice chemotherapy.2,3

In our discussion, Matulonis, who is the chief 
of the Division of Gynecologic Oncology at Dana-
Farber Cancer Institute in Boston, Massachusetts, 
talked through the key findings of the study.

Q What were the objectives of the 
SORAYA trial? What inspired  

this research?
SORAYA was launched to examine a patient 
population [in which] we thought that mirvetux-
imab soravtansine would have a very good 
opportunity [for efficacy]. Mirvetuximab sora-
vtansine is an antibody-drug conjugate against 
the FRα. We have learned from previous random-
ized phase 3 studies is that in order for this drug to 
optimally work, there [must] be high levels of FRα.

The key objective of the research was confirmed 
ORR. [This included] confirmed ORR by the inves-
tigator and a blinded independent central review 
analysis [of] response rates and PFS. The overall 
primary end point was confirmed response rate, 
as assessed by the investigator, and a key second-
ary end point was the DOR. We also looked at PFS, 
toxicities, and OS.

Q What methods were used to  
conduct the SORAYA trial?

The key eligibility criteria for the trial were that 
all patients had to have platinum-resistant ovar-
ian cancer as assessed by the investigator, [with] 
high-grade serous histology. They [also] had 
to have received prior bevacizumab [Avastin]. 

Importantly [patients also] had to have 
high levels of FRα expression. 

[High FRα expression] was deter-
mined by [immunohistochemistry] PS2 
[scoring]; 75% or higher of the cells 
that stained positive with 2+ or higher 
staining. This was assessed by central 
pathology. Patients received the anti-
body-drug conjugate mirvetuximab 
soravtansine as a single agent [at]  
6 mg/kg intravenously. The dose 

was determined by ideal body weight. Patients 
received the drug once every 3 weeks. There were 
106 patients on the trial.

Q What did you find notable about the 
efficacy findings in SORAYA?

In terms of outcomes and efficacy data, the inves-
tigator-assessed ORR was 32.4%— these are all 
confirmed responses by RECIST 1.1 [criteria]. 
We also saw 5 patients who had CRs and in this 
patient population—who are heavily pretreated, 
have received bevacizumab, and all had plati-
num-resistant cancer—it is very unusual. In fact, 
it is extremely rare to see CRs with single-agent, 
nonplatinum-based chemotherapy. We were really 
grateful to see those 5 CRs.

The subgroup analysis looked at the number 
of prior lines of treatment [2 vs 3] and whether 
patients had received a prior PARP inhib-
itor. [There were] no differences in ORR. 
Whether that patient had or had not received 
a prior PARP inhibitor, that did not appear to 
influence the ORR.

The median DOR was 6.9 months [and] the same 
[observations were maintained when] looking at 
the different subgroup analyses. The DCR was 
54%. The tumor reduction rate—so any patient 
who had [measurable disease by] RECIST 1.1—
showed a tumor reduction of 75%. 

Q
What adverse effects (AEs) were 
observed among patients treated  

with mirvetuximab soravtansine?
The toxicity data we saw in SORAYA is very 
comparable to what has been seen in other 
mirvetuximab soravtansine trials. Most of the 
AEs were low grade, [and] most of them were 
reversible ocular and gastrointestinal toxici-
ties. We saw minimal peripheral neuropathy 
and no alopecia. 

Patients who developed an ocular AE—approx-
imately 55%—[mostly experienced a] low grade. 
All patients had a baseline ocular exam at the 
beginning of the trial. If they developed an ocular 
toxicity during the trial, then an ophthalmol-
ogy exam was instituted every 2 cycles. Very 
few patients needed dose reductions because of 
ocular toxicities.

Q What effect could this agent have  
on the treatment landscape in this 

patient population?
For our patients with platinum-resistant ovar-
ian cancer and have also received bevacizumab, 
their option for treatment is single-agent, nonplat-
inum-based chemotherapy. [This includes] 
topotecan and gemcitabine. These drugs typically 
have low response rates—12% or lower—more often 
than not in the single agents. 

The data we saw from SORAYA represents a 
clinically meaningful anticancer activity for this 
patient population, who, unfortunately, have very 
few options. This should be a new standard of 
care for patients with platinum-resistant, high-
grade serous ovarian cancer, where there is high 
FRα expression within the cancer. ■

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

Ursula A. 
Matulonis, MD
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Brexucabtagene Autoleucel Has Durable Efficacy  
in B-ALL, Irrespective of Age and Tumor Burden

by RYAN SCOTT

BREXUCABTAGENE AUTOLEUCEL 
(TECARTUS) demonstrated durable responses 
in heavily pretreated patients with relapsed/
refractory B-cell acute lymphoblastic leuke-
mia (B-ALL), according to long-term follow-up 
data from the phase 1/2 ZUMA-3 trial 
(NCT02614066).1 

The next steps for the chimeric antigen 
receptor (CAR) T-cell therapy focus on better 
understanding the factors that contribut-
ing to durable remissions in select patients, 
determining the role of allogeneic stem cell 
transplant (ASCT) following this modality, and 
identifying ways to better leverage this prod-
uct to further improve outcomes, according to 
Bijal Shah, MD, MS.

In October 2021, the FDA approved 
brexucabtagene autoleucel for adult 
patients with relapsed or refrac-
tory B-ALL based on earlier data from 
ZUMA-3.2 Updated data presented 
during the 2022 American Society 
of Clinical Oncology (ASCO) Annual 
Meeting showed that the CAR 
T-cell therapy elicited responses in 
patients irrespective of age or base-
line bone marrow blast percentage. Those with 
at least 75% bone marrow blasts at baseline 
derived less benefit.

Pooled data from patients receiving the pivotal 
dose of brexucabtagene autoleucel in the phase 
1 and 2 portions of the trial showed that among 
those achieving a complete remission (CR) or CR 
with incomplete hematologic recovery (CRi;  
n = 57), the median overall survival (OS) was 47 
months (95% CI, 32.2-not estimable [NE]). Among 
all patients, the median OS was 25.4 months 
(95% CI, 16.2-NE).1 Moreover, in patients with 
bone marrow blasts no higher than 5%, higher 
than 5% but no higher than 25%, and higher than 
25% but no higher than 50%, the median OS with 
the CAR T-cell therapy was not reached (NR; 95% 
CI, 8.8-NE), 25.4 months (95% CI, 8.3-NE), and 
NR (95% CI, 9.0-NE), respectively.1 

Moreover, in patients with bone marrow blasts 
of no higher than 5%, those with bone marrow 
blasts higher than 5% but no higher than 25%, 
and in those with bone marrow blasts higher 
than 25% but not higher than 50%, the median 
OS with the CAR T-cell therapy was not reached 
(NR; 95% CI, 8.8-NE), 25.4 months (95% CI, 
8.3-NE), and NR (95% CI, 9.0-NE), respectively. 

“We need to find a way to get CAR T-cell 
therapy into patients who have lower disease 

burdens. That is going to mean following 
patients for MRD [minimal residual disease] 
recurrence and intervening quickly when we 
see those events emerge,” Shah said. “This may 
mean pushing CAR T into earlier lines of ther-
apy. We must find a way to move beyond using 
CAR T-cell therapy as an agent of last resort. As 
we do that, [I believe] the outcomes will show us 
what we have already seen: that we can get dura-
ble remissions, improve survival, and change 
the trajectory of B-ALL.”

In an interview with OncologyLive®, Shah, 
an associate member in the Department of 
Malignant Hematology at Moffitt Cancer Center 
in Tampa, Florida, further discussed the 
long-term data from ZUMA-3 regarding brex-

ucabtagene autoleucel in patients 
with relapsed/refractory B-ALL 
and spotlighted additional areas for 
further exploration.

Q
What are some questions you 
sought to answer with longer 

follow-up from the ZUMA-3 trial?
ZUMA-3 [examined the] CAR T-cell 
therapy [brexucabtagene autoleucel] in 

adult patients with B-ALL. We wanted to show 
how these patients were doing [long term with 
the treatment]. That was a big question that 
evolved from the earlier presentation and publi-
cation of the phase 2 data. 

Namely, [we wanted to know,] would the 
responses [achieved with the therapy] prove 
durable? Is there a concern using a CD28-based 
CAR T-cell therapy for ALL in terms of driving 
these more persistent, durable remissions? Is the 
therapy going to be associated with an impair-
ment [or improvement] in survival? Are there 
features that are associated with poor responses 
[to this approach]? Are there things that we can 
do after the CAR? 

[We had] a multitude of questions, and we 
wanted to try to do a deep dive and try to answer 
as many as we could. 

Q
What were the key findings  
presented during the 2022 ASCO 

Annual Meeting?
Patients appeared to show prolonged duration 
of remission [DOR], at [20.8] months in those 
patients with a CR [or CRi]. The patients are 
showing preserved OS, and the median OS was 
47 months [in patients who achieved a CR or 
CRi] when we looked at our phase 1 and phase 2 

populations combined. It is still a little hard for 
me to believe that the median OS was 47 months 
in a relapsed/refractory adult B-ALL population. 
How did we land here? 

We want to try to understand the role of ASCT 
following CAR T-cell therapy. For patients who 
received the CAR and went on to ASCT [autol-
ogous stem cell transplantation] while in CR 
or CRi, we wanted to understand how they are 
now. [What we found] is fascinating: 6 out of the 
10 patients [who received transplants] are still 
alive and in ongoing remission. That is not what 
we would expect for a heavily pretreated popu-
lation of B-ALL. We do not know [whether] there 
is graft-vs-leukemia [effect] in B-ALL, but if it is 
there, it is modest. 

Q What questions remain  
regarding ASCT?

We believe that a lot of the benefit [of] an ASCT 
comes from conditioning. When you give total 
body irradiation or other chemical-based meth-
ods, the thought is that you are eradicating not 
just healthy marrow to make room for the trans-
planted cells but you are also eradicating some 
amount of leukemia. It could be that the condi-
tioning is providing some benefit; however, we 
do not expect [to see] that in heavily pretreated 
[patients with] leukemia. We expect the opposite: 
that it would do nothing.

It makes me wonder [whether] we over trans-
plant some patients, [but we may never know for 
sure]. We will need to treat more patients and 
learn from real-world datasets whether there 
is any advantage. [In previous clinical trials of 
CAR T-cell therapy, investigators] could not see 
the benefit of an ASCT. In the pediatric real-
world consortium datasets, they could not see the 
benefit of ASCT. 

However, we must ask and answer the ques-
tion specifically with brexucabtagene autoleucel. 
I would guess that across the United States, we 
have real numbers. It has been [more than] 8 
months since the FDA approval [of brexucabta-
gene autoleucel for treatment of adult patients 
with relapsed/refractory B-ALL]. [I expect] that 
we will have some momentum to get a real-
world registry moving forward, just like we have 
done in mantle cell lymphoma and diffuse large 
B-cell lymphoma.

Q What outcomes were observed in 
patients who did not undergo ASCT?

Six patients went on to receive subsequent 
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anticancer therapy. One of the hard parts here is 
trying to understand the why. These are patients 
who had not relapsed, so [that makes us ask] 
what was the feature that moved the physician to 
give a subsequent agent? We need to learn more. 
Maybe the patients had MRD but it just was not 
detectable by flow cytometry, or maybe there 
was something else we were not seeing that the 
investigators used to drive the decision to give 
additional anticancer therapy.

Of those 6 patients, 4 are alive and still in 
remission. These are small numbers—I must 
emphasize that—but this is not what you would 
expect for relapsed/refractory B-ALL. Going back 
to the 55 patients [enrolled in the trial overall, 
45%] received prior blinatumomab [Blincyto], 42% 
received prior ASCT, and 22% had prior inotu-
zumab ozogamicin [Besponsa]. What was being 
used in these 6 patients? I would love to know. It 
would be great to try to learn from that experi-
ence, and hopefully those are data we will be able 
to generate as we go forward.

What about those who have [received] noth-
ing? They got CAR [T-cell therapy] and then we…
waited to see what happened next. Six patients 
are alive and in ongoing remission [out] of 23 
evaluable patients. I would want it to be all 23 
patients [in ongoing remission], but it tells me 
that there is a significant cure fraction. I would 
be willing to bet, based on the DOR curves and 
OS curves that we generated as part of this 
abstract, that those 6 still in continuous remis-
sion are all patients who achieved true CRs after 
the CAR [therapy]. I would be willing to bet that 
they came in with lower tumor burden. That may 
start to give us some insight into which patients 
we will need to more aggressively [consider] 
ASCT consolidation and which patients we can 
afford to watch. 

We will know more about the ones we can 
afford to watch by looking at those 6 who 
[received] subsequent anticancer therapy. If we 
can achieve remissions in those patients with 
subsequent agents, who are those patients? If they 
are showing that these patients can achieve CR 
with CAR [therapy], maybe they can achieve CRs 
with other things? This is where I am intrigued to 
see what we can learn from these subgroups. We 
will learn more as we go. 

Q
How did age influence response  
and toxicity with the agent?

I want to start with age because the data 
surprised me. These are subgroup analyses with 
small numbers of patients, but we saw our best 
outcomes in [those aged 18 to 25 years] and those 
aged 65 years and above. 

We had a 100% CR/CRi rate in the 65 and 
older group, so they responded well to the ther-
apy; however, I would not have anticipated that. 
I would have expected results to be [consistent 

with historic B-ALL survival rates]. The young-
est [benefit the most], then, [with each] decade, 
[outcomes] get worse. However, that is not 
what we saw [with brexucabtagene autoleucel] 
on this trial. 

There may be other [factors]: Patients who 
were in their 40s may have been more heav-
ily pretreated, or there may be other things that 
are harder to look at in a univariate approach 
like we took here. However, increasing age did 
not necessarily come with worse outcomes. It 
was the youngest and the oldest who did best 
[with this therapy].

In terms of safety, [age] did not seem to matter; 
the younger patients and the older patients did 
equally well. When we looked at these different 
cohorts [by age], we could not see a signature for 
increased toxicity, and that was looking at grade 
3 or higher neurotoxicity or grade 3 or higher 
cytokine release syndrome [CRS] by virtue of age; 
that surprised me. I would have expected those 
65 years and older to do worse, but that is just 
not what we saw. 

Q How did tumor burden  
influence outcomes?

[We know,] based on previous data with tisagen-
lecleucel [Kymriah], that patients with 5% and 
higher blasts experienced more toxicity [with 
the CAR therapy]. The assumption was that 
increasing tumor burden would likewise be asso-
ciated with a higher rate of CRS and a higher 
rate of neurotoxicity. Again, that is not what we 
saw. In fact, in those with the highest tumor 

burden—those who had 75% or higher blasts—we 
saw a trend toward lower high-grade CRS and 
lower high-grade neurotoxicity [rates]. 

We know from the ZUMA-3 analyses that the 
duration of remission, response, and T-cell expan-
sion were all worse in the group with the highest 
blast burdens. We also know from the manuscript 
that those who had the most robust T-cell expan-
sion were those who were most prone to develop 
high-grade toxicity. 

What we have identified here, is that in those 
patients who go on to CAR [T-cell therapy] with 
75% and above blasts, we are just not getting the 
CAR expansion that we need. As such, we were 
not seeing the toxicity that would be commensu-
rate with robust CAR T-cell expansion. 

Because it was a response-driven trial, patients 
had to [have] 5% or greater blasts, making it diffi-
cult to answer certain questions. If we drew that 
line in the sand and if we treated [blast percent-
age] as a variable, we were not going to have the 
numbers to answer that. 

We did have 5 patients who were able to 
[improve] to less than 5% blasts. What we saw was 
1 patient experienced grade 3 or higher CRS, and 
1 had grade 3 or higher neurotoxicity. 

Q What are the clinical implications  
of these data?

[The question is,] how do we move forward here? 
Treating low burdens of disease makes good 
sense. We were restricted in terms of our bridging 
strategies on the trial, but we can now use agents 
such as inotuzumab ozogamicin to try to deepen 
response, hopefully in a safer manner, to allow 
those patients to go on to CAR T-cell therapy.

We did have high-intensity chemotherapy regi-
mens that were part of the trial. However, the 
challenge was that those patients were more 
prone to get sick and never make it to CAR [T-cell 
therapy]. As such, when we did the study, we 
were forced to use a low-intensity chemotherapy 
approach to keep the blast burden stable.

However, this is the real world. We are not 
restricted to a 5% blast threshold, nor should 
we be. There are ample data—not just in the 5 
patients we treated here, but in the pediatric real-
world setting, showing that patients with low 
disease burden not only derive benefit, but derive 
the greatest benefit from CAR T-cell therapy. ■
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“[This] is the real world. We 
are not restricted to a 5% 

blast threshold, nor should we 
be. There are ample data—

not just in the 5 patients 
we treated here, but in the 

pediatric real-world setting, 
showing that patients with 

low disease burden not only 
derive benefit, but derive the 

greatest benefit from  
CAR T-cell therapy.”

— BIJAL SHAH, MD, MS
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FOR YOUR ADULT PATIENTS WITH PLATINUM-          
RESPONSIVE ADVANCED OVARIAN CANCER1

Allergic reactions to FD&C Yellow No. 5 (tartrazine): ZEJULA capsules 
contain FD&C Yellow No. 5 (tartrazine), which may cause allergic-type 
reactions (including bronchial asthma) in certain susceptible persons. 
Although the overall incidence in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.

The most common adverse reactions (Grades 1-4) in ≥10% of all 
patients who received ZEJULA in PRIMA were thrombocytopenia 
(66%), anemia (64%), nausea (57%), fatigue (51%), neutropenia 
(42%), constipation (40%), musculoskeletal pain (39%), leukopenia 
(28%), headache (26%), insomnia (25%), vomiting (22%), dyspnea 
(22%), decreased appetite (19%), dizziness (19%), cough (18%), 
hypertension (18%), AST/ALT elevation (14%), and acute kidney 
injury (12%). 

Common lab abnormalities (Grades 1-4) in ≥25% of all patients 
who received ZEJULA in PRIMA included: decreased hemoglobin 
(87%), decreased platelets (74%), decreased leukocytes (71%), 
increased glucose (66%), decreased neutrophils (66%), decreased 
lymphocytes (51%), increased alkaline phosphatase (46%), 

increased creatinine (40%), decreased magnesium (36%), increased 
AST (35%), and increased ALT (29%).

Please see Brief Summary on the following pages.
References: 1. ZEJULA (niraparib). Prescribing Information. GlaxoSmithKline; 2021.
2. González-Martín A, Pothuri B, Vergote I, et al; PRIMA/ENGOT-OV26/GOG-3012 
Investigators. Niraparib in patients with newly diagnosed advanced ovarian cancer. 
N Engl J Med. 2019;381(25):2391-2402. doi:10.1056/NEJMoa1910962 3. Lynparza 
(olaparib). Prescribing Information. AstraZeneca Pharmaceuticals LP; 2021. 
4. Rubraca (rucaparib). Prescribing Information. Clovis Oncology, Inc; 2021.

CI = confidence interval; CR = complete response; 
HR = hazard ratio; PR = partial response.

Important Safety Information (continued)

Study Design1,2: PRIMA, a randomized, double-blind, placebo-controlled phase 3 trial, evaluated the safety and efficacy of ZEJULA in women 
(N=733) with newly diagnosed advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer following CR or PR to first-line platinum-based 
chemotherapy. Patients were randomized 2:1 to receive ZEJULA or placebo once daily. The primary endpoint was PFS in patients who had tumors 
that were HRd and then in the overall population, as determined on hierarchical testing. PFS was measured from time of randomization to time of 
disease progression or death. At the time of the PFS analysis, limited overall survival data were available with 11% deaths in the overall population.

Visit ZEJULAHCP.COM to explore the PRIMA data
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Important Safety Information
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including some fatal cases, was reported in 15 patients (0.8%) out of 
1,785 patients treated with ZEJULA monotherapy in clinical trials. The 
duration of therapy in patients who developed secondary MDS/cancer 
therapy-related AML varied from 0.5 months to 4.9 years. These patients 
had received prior chemotherapy with platinum agents and/or other 
DNA-damaging agents including radiotherapy. Discontinue ZEJULA if 
MDS/AML is confirmed.  

Hematologic adverse reactions (thrombocytopenia, anemia, neutropenia, 
and/or pancytopenia) have been reported in patients receiving ZEJULA. In 
PRIMA, the overall incidence of Grade ≥3 thrombocytopenia, anemia, and 
neutropenia were reported, respectively, in 39%, 31%, and 21% of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred, respectively, in 4%, 2%, and 2% of patients. 
In patients who were administered a starting dose of ZEJULA based on 
baseline weight or platelet count, Grade ≥3 thrombocytopenia, anemia, 
and neutropenia were reported, respectively, in 22%, 23%, and 15% of 
patients receiving ZEJULA. Discontinuation due to thrombocytopenia, 
anemia, and neutropenia occurred, respectively, in 3%, 3%, and 2% 
of patients. Do not start ZEJULA until patients have recovered from 
hematological toxicity caused by prior chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the next 
11 months, and periodically thereafter. If hematological toxicities do not 
resolve within 28 days following interruption, discontinue ZEJULA, and 
refer the patient to a hematologist for further investigations.

Hypertension and hypertensive crisis have been reported in patients 
receiving ZEJULA. In PRIMA, Grade 3-4 hypertension occurred in 6% 
of patients receiving ZEJULA vs 1% of patients receiving placebo, with 
no reported discontinuations. Monitor blood pressure and heart rate at 
least weekly for the first two months, then monthly for the first year, and 
periodically thereafter during treatment with ZEJULA. Closely monitor 
patients with cardiovascular disorders, especially coronary insufficiency, 
cardiac arrhythmias, and hypertension. Manage hypertension with 
antihypertensive medications and adjustment of the ZEJULA dose, if 
necessary.  
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and has 
also been described in postmarketing reports. Monitor all patients for 
signs and symptoms of PRES, which include seizure, headache, altered 
mental status, visual disturbance, or cortical blindness, with or without 
associated hypertension. Diagnosis requires confirmation by brain 
imaging. If suspected, promptly discontinue ZEJULA and administer 
appropriate treatment. The safety of reinitiating ZEJULA is unknown.

Embryo-fetal toxicity and lactation: Based on its mechanism of action, 
ZEJULA can cause fetal harm. Advise females of reproductive potential 
of the potential risk to a fetus and to use effective contraception during 
treatment and for 6 months after receiving their final dose of ZEJULA. 
Because of the potential for serious adverse reactions from ZEJULA 
in breastfed infants, advise lactating women not to breastfeed during 
treatment with ZEJULA and for 1 month after receiving the final dose.

Indication

ZEJULA is indicated for the maintenance treatment of adult patients with advanced epithelial ovarian, fallopian tube, 
or primary peritoneal cancer who are in a complete or partial response to first-line platinum-based chemotherapy.

ZEJULA is the only 1X daily oral PARP inhibitor monotherapy.
ZEJULA delivered 2X the median PFS vs placebo in HRd PATIENTS.1-4

More than 2X PFS vs placebo in HRd PATIENTS1,2
In the PRIMA trial:

Reduction in Risk 
of progression or death 
with ZEJULA vs placebo
HR, 0.43 (95% CI, 0.31-0.59) P<0.0001

Reduction in Risk 
of progression or death 
with ZEJULA vs placebo

HR, 0.62 (95% CI, 0.50-0.76) P<0.0001

FOR YOUR ADULT PATIENTS WITH PLATINUM-          
RESPONSIVE ADVANCED OVARIAN CANCER

21.9 months
ZEJULA

VS
months
placebo10.4

13.8 months
ZEJULA

VS
months
placebo8.2

MEDIAN PFS IN THE HRd POPULATION
(n=373), 51% of overall study population)1,2

ZEJULA demonstrated significantly longer median PFS vs placebo 
in the overall population1,2

MEDIAN PFS IN THE OVERALL POPULATION
(N=733)1,2

(n=373), 51% of overall study population)

57%57%

(N=733)1,2

38%

HRd = homologous recombination deficient; PARP = poly (ADP-ribose) polymerase; PFS = progression-free survival.

IN THE PRIMA TRIAL
[1/REF-124010 ZEJULA May 2021 PI/p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2] 
[2/REF-75283 Gonzalez- Martin_NEJM_2019/
p2391/ para4/ln1-4; p2392/col2/para2/ ln1-5; 
p2394/col2/para3/lines 6-11; p2397/Figure2B 
HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]

MEDIAN PFS
[1/REF-124010 ZEJULA May 2021 PI/p26/
Figure 1] 
[2/REF-75283 González-Martín_ NEJM_2019/
p2394/col2/¶4/lines 1-6;p2397/Figure2A] 

HRd POPULATION 
[1/REF-124010 ZEJULA May 2021 PI /p24/
sec14.1/para3-
4;p25/ Table12;p26/Figure1] 
[2/REF-75283 González- Martín_NEJM_2019/
p2394/ col2/¶3/lines 1-6;p2397/Figure2A; HR 
0.43x100=43% risk of death 373/733=.509 or 
51%]

ZEJULA DEMONSTRATED
[1/REF-124010 ZEJULA May 2021 PI/p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2] 
[2/REF-75283 Gonzalez- Martin_ NEJM_ 
2019/p2391/ para4/ln1-4; p2392/col2/para2/ 
ln1-5; p2394/col2/para3/lines 6-11; p2397/Fig-
ure2B HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]

MEDIAN PFS
[1/REF-124010 ZEJULA May 2021 PI/p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2] 
[2/REF-75283 Gonzalez- Martin_ NEJM_ 
2019/p2391/ para4/ln1-4; p2392/col2/para2/ 
ln1-5; p2394/col2/para3/lines 6-11; p2397/Fig-
ure2B HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]

STUDY DESIGN
[1/REF-124010 ZEJULA May 2021 PI/p2/
Sec1.1/ln1-3; p24/sec14.1/ para1-4] 
[2/REF-75283 González-Martín_ NEJM_2019/
p2392/col2/¶2; p2393/col1/¶2/lines 1-2, 5-12; 
col2/¶3/ln1-5; p2394/col1/¶2/ln9-12, col2/¶2/ 
lines 3-10; p2395/Figure1]

FOR YOUR ADULT
[1/REF-124010 ZEJULA May 2021 PI/p2/
sec1.1]

ZEJULA IS
[1/REF-124010 ZEJULA May 2021 PI/p2/
sec1.1; p3/First-Line Maintenance; p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2]
[2/REF-75283 González-Martín_NEJM_2019/ 
p2391/ para4/ln1-4; p2392/col2/para2/ ln1-5; 
p2394/col2/para3/lines 6-11; p2397/Figure2B 
HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]
[3/REF-125106 LYNPARZA June 2021 PI/
p3/§2.2/¶1]
[4/REF-136536 RUBRACA Sept 2021 PI/
p2/§2.2/¶1;p3/Table1]



FOR YOUR ADULT PATIENTS WITH PLATINUM-          
RESPONSIVE ADVANCED OVARIAN CANCER1

Allergic reactions to FD&C Yellow No. 5 (tartrazine): ZEJULA capsules 
contain FD&C Yellow No. 5 (tartrazine), which may cause allergic-type 
reactions (including bronchial asthma) in certain susceptible persons. 
Although the overall incidence in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.

The most common adverse reactions (Grades 1-4) in ≥10% of all 
patients who received ZEJULA in PRIMA were thrombocytopenia 
(66%), anemia (64%), nausea (57%), fatigue (51%), neutropenia 
(42%), constipation (40%), musculoskeletal pain (39%), leukopenia 
(28%), headache (26%), insomnia (25%), vomiting (22%), dyspnea 
(22%), decreased appetite (19%), dizziness (19%), cough (18%), 
hypertension (18%), AST/ALT elevation (14%), and acute kidney 
injury (12%). 

Common lab abnormalities (Grades 1-4) in ≥25% of all patients 
who received ZEJULA in PRIMA included: decreased hemoglobin 
(87%), decreased platelets (74%), decreased leukocytes (71%), 
increased glucose (66%), decreased neutrophils (66%), decreased 
lymphocytes (51%), increased alkaline phosphatase (46%), 

increased creatinine (40%), decreased magnesium (36%), increased 
AST (35%), and increased ALT (29%).

Please see Brief Summary on the following pages.
References: 1. ZEJULA (niraparib). Prescribing Information. GlaxoSmithKline; 2021.
2. González-Martín A, Pothuri B, Vergote I, et al; PRIMA/ENGOT-OV26/GOG-3012 
Investigators. Niraparib in patients with newly diagnosed advanced ovarian cancer. 
N Engl J Med. 2019;381(25):2391-2402. doi:10.1056/NEJMoa1910962 3. Lynparza 
(olaparib). Prescribing Information. AstraZeneca Pharmaceuticals LP; 2021. 
4. Rubraca (rucaparib). Prescribing Information. Clovis Oncology, Inc; 2021.

CI = confidence interval; CR = complete response; 
HR = hazard ratio; PR = partial response.

Important Safety Information (continued)

Study Design1,2: PRIMA, a randomized, double-blind, placebo-controlled phase 3 trial, evaluated the safety and efficacy of ZEJULA in women 
(N=733) with newly diagnosed advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer following CR or PR to first-line platinum-based 
chemotherapy. Patients were randomized 2:1 to receive ZEJULA or placebo once daily. The primary endpoint was PFS in patients who had tumors 
that were HRd and then in the overall population, as determined on hierarchical testing. PFS was measured from time of randomization to time of 
disease progression or death. At the time of the PFS analysis, limited overall survival data were available with 11% deaths in the overall population.
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Important Safety Information
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including some fatal cases, was reported in 15 patients (0.8%) out of 
1,785 patients treated with ZEJULA monotherapy in clinical trials. The 
duration of therapy in patients who developed secondary MDS/cancer 
therapy-related AML varied from 0.5 months to 4.9 years. These patients 
had received prior chemotherapy with platinum agents and/or other 
DNA-damaging agents including radiotherapy. Discontinue ZEJULA if 
MDS/AML is confirmed.  

Hematologic adverse reactions (thrombocytopenia, anemia, neutropenia, 
and/or pancytopenia) have been reported in patients receiving ZEJULA. In 
PRIMA, the overall incidence of Grade ≥3 thrombocytopenia, anemia, and 
neutropenia were reported, respectively, in 39%, 31%, and 21% of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred, respectively, in 4%, 2%, and 2% of patients. 
In patients who were administered a starting dose of ZEJULA based on 
baseline weight or platelet count, Grade ≥3 thrombocytopenia, anemia, 
and neutropenia were reported, respectively, in 22%, 23%, and 15% of 
patients receiving ZEJULA. Discontinuation due to thrombocytopenia, 
anemia, and neutropenia occurred, respectively, in 3%, 3%, and 2% 
of patients. Do not start ZEJULA until patients have recovered from 
hematological toxicity caused by prior chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the next 
11 months, and periodically thereafter. If hematological toxicities do not 
resolve within 28 days following interruption, discontinue ZEJULA, and 
refer the patient to a hematologist for further investigations.

Hypertension and hypertensive crisis have been reported in patients 
receiving ZEJULA. In PRIMA, Grade 3-4 hypertension occurred in 6% 
of patients receiving ZEJULA vs 1% of patients receiving placebo, with 
no reported discontinuations. Monitor blood pressure and heart rate at 
least weekly for the first two months, then monthly for the first year, and 
periodically thereafter during treatment with ZEJULA. Closely monitor 
patients with cardiovascular disorders, especially coronary insufficiency, 
cardiac arrhythmias, and hypertension. Manage hypertension with 
antihypertensive medications and adjustment of the ZEJULA dose, if 
necessary.  
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and has 
also been described in postmarketing reports. Monitor all patients for 
signs and symptoms of PRES, which include seizure, headache, altered 
mental status, visual disturbance, or cortical blindness, with or without 
associated hypertension. Diagnosis requires confirmation by brain 
imaging. If suspected, promptly discontinue ZEJULA and administer 
appropriate treatment. The safety of reinitiating ZEJULA is unknown.

Embryo-fetal toxicity and lactation: Based on its mechanism of action, 
ZEJULA can cause fetal harm. Advise females of reproductive potential 
of the potential risk to a fetus and to use effective contraception during 
treatment and for 6 months after receiving their final dose of ZEJULA. 
Because of the potential for serious adverse reactions from ZEJULA 
in breastfed infants, advise lactating women not to breastfeed during 
treatment with ZEJULA and for 1 month after receiving the final dose.

Indication

ZEJULA is indicated for the maintenance treatment of adult patients with advanced epithelial ovarian, fallopian tube, 
or primary peritoneal cancer who are in a complete or partial response to first-line platinum-based chemotherapy.

ZEJULA is the only 1X daily oral PARP inhibitor monotherapy.
ZEJULA delivered 2X the median PFS vs placebo in HRd PATIENTS.1-4

More than 2X PFS vs placebo in HRd PATIENTS1,2
In the PRIMA trial:

Reduction in Risk 
of progression or death 
with ZEJULA vs placebo
HR, 0.43 (95% CI, 0.31-0.59) P<0.0001

Reduction in Risk 
of progression or death 
with ZEJULA vs placebo

HR, 0.62 (95% CI, 0.50-0.76) P<0.0001

FOR YOUR ADULT PATIENTS WITH PLATINUM-          
RESPONSIVE ADVANCED OVARIAN CANCER

21.9 months
ZEJULA

VS
months
placebo10.4

13.8 months
ZEJULA

VS
months
placebo8.2

MEDIAN PFS IN THE HRd POPULATION
(n=373), 51% of overall study population)1,2

ZEJULA demonstrated significantly longer median PFS vs placebo 
in the overall population1,2

MEDIAN PFS IN THE OVERALL POPULATION
(N=733)1,2

(n=373), 51% of overall study population)

57%57%

(N=733)1,2

38%

HRd = homologous recombination deficient; PARP = poly (ADP-ribose) polymerase; PFS = progression-free survival.

IN THE PRIMA TRIAL
[1/REF-124010 ZEJULA May 2021 PI/p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2] 
[2/REF-75283 Gonzalez- Martin_NEJM_2019/
p2391/ para4/ln1-4; p2392/col2/para2/ ln1-5; 
p2394/col2/para3/lines 6-11; p2397/Figure2B 
HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]

MEDIAN PFS
[1/REF-124010 ZEJULA May 2021 PI/p26/
Figure 1] 
[2/REF-75283 González-Martín_ NEJM_2019/
p2394/col2/¶4/lines 1-6;p2397/Figure2A] 

HRd POPULATION 
[1/REF-124010 ZEJULA May 2021 PI /p24/
sec14.1/para3-
4;p25/ Table12;p26/Figure1] 
[2/REF-75283 González- Martín_NEJM_2019/
p2394/ col2/¶3/lines 1-6;p2397/Figure2A; HR 
0.43x100=43% risk of death 373/733=.509 or 
51%]

ZEJULA DEMONSTRATED
[1/REF-124010 ZEJULA May 2021 PI/p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2] 
[2/REF-75283 Gonzalez- Martin_ NEJM_ 
2019/p2391/ para4/ln1-4; p2392/col2/para2/ 
ln1-5; p2394/col2/para3/lines 6-11; p2397/Fig-
ure2B HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]

MEDIAN PFS
[1/REF-124010 ZEJULA May 2021 PI/p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2] 
[2/REF-75283 Gonzalez- Martin_ NEJM_ 
2019/p2391/ para4/ln1-4; p2392/col2/para2/ 
ln1-5; p2394/col2/para3/lines 6-11; p2397/Fig-
ure2B HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]

STUDY DESIGN
[1/REF-124010 ZEJULA May 2021 PI/p2/
Sec1.1/ln1-3; p24/sec14.1/ para1-4] 
[2/REF-75283 González-Martín_ NEJM_2019/
p2392/col2/¶2; p2393/col1/¶2/lines 1-2, 5-12; 
col2/¶3/ln1-5; p2394/col1/¶2/ln9-12, col2/¶2/ 
lines 3-10; p2395/Figure1]

FOR YOUR ADULT
[1/REF-124010 ZEJULA May 2021 PI/p2/
sec1.1]

ZEJULA IS
[1/REF-124010 ZEJULA May 2021 PI/p2/
sec1.1; p3/First-Line Maintenance; p24/
Sec14.1/para2; p25/Table 12; p27/Figure 2]
[2/REF-75283 González-Martín_NEJM_2019/ 
p2391/ para4/ln1-4; p2392/col2/para2/ ln1-5; 
p2394/col2/para3/lines 6-11; p2397/Figure2B 
HR 0.62x100=62% risk of death, 100%-
62%=38% reduced risk]
[3/REF-125106 LYNPARZA June 2021 PI/
p3/§2.2/¶1]
[4/REF-136536 RUBRACA Sept 2021 PI/
p2/§2.2/¶1;p3/Table1]



BRIEF SUMMARY OF PRESCRIBING INFORMATION

ZEJULA (niraparib) capsules, for oral use
The following is a brief summary only; see full prescribing 
information for complete product information available at 
www.ZEJULAHCP.com.
1 INDICATIONS AND USAGE
1.1 First-Line Maintenance Treatment of Advanced Ovarian Cancer 
ZEJULA is indicated for the maintenance treatment of adult patients 
with advanced epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who are in a complete or partial response to first-
line platinum-based chemotherapy.
1.2 Maintenance Treatment of Recurrent Ovarian Cancer
ZEJULA is indicated for the maintenance treatment of adult patients 
with recurrent epithelial ovarian, fallopian tube, or primary peritoneal 
cancer who are in a complete or partial response to platinum-based 
chemotherapy.
1.3 Treatment of Advanced Ovarian Cancer after 3 or More 
Chemotherapies
ZEJULA is indicated for the treatment of adult patients with advanced 
ovarian, fallopian tube, or primary peritoneal cancer who have been 
treated with 3 or more prior chemotherapy regimens and whose 
cancer is associated with homologous recombination deficiency 
(HRD) positive status defined by either: 

• a deleterious or suspected deleterious BRCA mutation, or
•  genomic instability and who have progressed more than 

6 months after response to the last platinum-based 
chemotherapy [see Clinical Studies (14.3) of full prescribing 
information].

Select patients for therapy based on an FDA-approved companion  
diagnostic for ZEJULA.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including cases with fatal outcome, have been reported in patients 
who received monotherapy with ZEJULA in clinical trials. In 1,785 
patients treated with ZEJULA in clinical trials, MDS/AML occurred in 
15 patients (0.8%).
The duration of therapy with ZEJULA in patients who developed 
secondary MDS/cancer therapy-related AML varied from 0.5 months 
to 4.9 years. All of these patients had received previous chemotherapy 
with platinum agents and/or other DNA-damaging agents including 
radiotherapy. Discontinue ZEJULA if MDS/AML is confirmed.
5.2 Bone Marrow Suppression
Hematologic adverse reactions, including thrombocytopenia, anemia, 
neutropenia, and/or pancytopenia have been reported in patients 
treated with ZEJULA [see Adverse Reactions (6)].
In PRIMA, the overall incidences of ≥Grade 3 thrombocytopenia, 
anemia, and neutropenia were reported in 39%, 31%, and 21%, 
respectively, of patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred in 4%, 2%, 
and 2%, respectively, of patients. In patients who were administered 
a starting dose of ZEJULA based on baseline weight or platelet count, 
≥Grade 3 thrombocytopenia, anemia, and neutropenia were reported 
in 22%, 23%, and 15%, respectively, of patients receiving ZEJULA. 
Discontinuation due to thrombocytopenia, anemia, and neutropenia 
occurred in 3%, 3%, and 2%, respectively, of patients.
In NOVA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia were 
reported in 29%, 25%, and 20%, respectively, of patients receiving 
ZEJULA. Discontinuation due to thrombocytopenia, anemia, and 
neutropenia occurred in 3%, 1%, and 2%, respectively, of patients.
In QUADRA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia 
were reported in 28%, 27%, and 13%, respectively, of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred in 4%, 2%, and 1%, respectively, of 
patients.
Do not start ZEJULA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the 
next 11 months of treatment, and periodically after this time. If 
hematological toxicities do not resolve within 28 days following 

interruption, discontinue ZEJULA and refer the patient to a 
hematologist for further investigations, including bone marrow 
analysis and blood sample for cytogenetics [see Dosage and 
Administration (2.3) of full prescribing information]. 
5.3 Hypertension and Cardiovascular Effects
Hypertension and hypertensive crisis have been reported in patients 
treated with ZEJULA. 
In PRIMA, Grade 3 to 4 hypertension occurred in 6% of patients 
treated with ZEJULA compared with 1% of placebo-treated patients 
with a median time from first dose to first onset of 43 days (range: 1 
to 531 days) and with a median duration of 12 days (range: 1 to 61 
days). There were no discontinuations due to hypertension.
In NOVA, Grade 3 to 4 hypertension occurred in 9% of patients treated 
with ZEJULA compared with 2% of placebo-treated patients with a 
median time from first dose to first onset of 77 days (range: 4 to 504 
days) and with a median duration of 15 days (range: 1 to 86 days). 
Discontinuation due to hypertension occurred in <1% of patients. 
In QUADRA, Grade 3 to 4 hypertension occurred in 5% of patients 
treated with ZEJULA with a median time from first dose to first onset 
of 15 days (range: 1 to 316 days) and with a median duration of 
7 days (range: 1 to 118 days). Discontinuation due to hypertension 
occurred in <0.2% of patients.
Monitor blood pressure and heart rate at least weekly for the first 
2 months, then monthly for the first year and periodically thereafter 
during treatment with ZEJULA. Closely monitor patients with 
cardiovascular disorders, especially coronary insufficiency, cardiac 
arrhythmias, and hypertension. Medically manage hypertension with 
antihypertensive medications and adjustment of the dose of ZEJULA, 
if necessary [see Dosage and Administration (2.3) and Nonclinical 
Toxicology (13.2) of full prescribing information].
5.4 Posterior Reversible Encephalopathy Syndrome
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and 
has also been described in postmarketing reports [see Adverse 
Reactions (6.2)]. Signs and symptoms of PRES include seizure, 
headache, altered mental status, visual disturbance, or cortical 
blindness, with or without associated hypertension. A diagnosis of 
PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging. 
Monitor all patients treated with ZEJULA for signs and symptoms 
of PRES. If PRES is suspected, promptly discontinue ZEJULA and 
administer appropriate treatment. The safety of reinitiating ZEJULA 
in patients previously experiencing PRES is not known.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to a pregnant woman [see Clinical Pharmacology 
(12.1) of full prescribing information]. ZEJULA has the potential to 
cause teratogenicity and/or embryo-fetal death since niraparib 
is genotoxic and targets actively dividing cells in animals and 
patients (e.g., bone marrow) [see Warnings and Precautions (5.2) 
and Nonclinical Toxicology (13.1) of full prescribing information]. Due 
to the potential risk to a fetus based on its mechanism of action, 
animal developmental and reproductive toxicology studies were not 
conducted with niraparib. 
Apprise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment and for 6 months after the last dose of ZEJULA [see 
Use in Specific Populations (8.1, 8.3)].
5.6 Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
ZEJULA capsules contain FD&C Yellow No. 5 (tartrazine), which may 
cause allergic-type reactions (including bronchial asthma) in certain 
susceptible persons. Although the overall incidence of FD&C Yellow 
No. 5 (tartrazine) sensitivity in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

• MDS/AML [see Warnings and Precautions (5.1)]
•  Bone marrow suppression [see Warnings and Precautions (5.2)]
• Hypertension and cardiovascular effects [see Warnings and 

Precautions (5.3)]
• Posterior reversible encephalopathy syndrome [see Warnings 

and Precautions (5.4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared with rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
The most common adverse reactions of all grades in >10% of 
1,314 patients who received ZEJULA in the pooled PRIMA, NOVA, 
and QUADRA trials were nausea (65%), thrombocytopenia (60%), 
anemia (56%), fatigue (55%), constipation (39%), musculoskeletal 
pain (36%), abdominal pain (35%), vomiting (33%), neutropenia 

(31%), decreased appetite (24%), leukopenia (24%), insomnia 
(23%), headache (23%), dyspnea (22%), rash (21%), diarrhea (18%), 
hypertension (17%), cough (16%), dizziness (14%), acute kidney injury 
(13%), urinary tract infection (12%), and hypomagnesemia (11%).
First-Line Maintenance Treatment of Advanced Ovarian Cancer
The safety of ZEJULA for the treatment of patients with advanced 
ovarian cancer following first-line treatment with platinum-based 
chemotherapy was studied in the PRIMA trial, a placebo-controlled, 
double-blind study in which 728 patients received niraparib or 
placebo. Among patients who received ZEJULA, the median duration 
of treatment was 11.1 months (range: 0.03 to 29 months).
All Patients Receiving ZEJULA in PRIMA: Serious adverse reactions 
occurred in 32% of patients receiving ZEJULA. Serious adverse 
reactions in >2% of patients were thrombocytopenia (16%), anemia 
(6%), and small intestinal obstruction (2.9%). Fatal adverse reactions 
occurred in 0.4% of patients, including intestinal perforation and 
pleural effusion (1 patient each).
Permanent discontinuation due to adverse reactions occurred in 
12% of patients who received ZEJULA. Adverse reactions resulting 
in permanent discontinuation in >1% of patients who received 
ZEJULA included thrombocytopenia (3.7%), anemia (1.9%), and 
nausea and neutropenia (1.2% each). Adverse reactions led to dose 
reduction or interruption in 80% of patients, most frequently from 
thrombocytopenia (56%), anemia (33%), and neutropenia (20%).
Table 1 and Table 2 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in all patients 
treated with ZEJULA in the PRIMA study.

Table 1: Adverse Reactions Reported in ≥10% of All Patients 
Receiving ZEJULA in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

Blood and lymphatic system disorders

Thrombocytopenia 66 5 39 0.4

Anemia 64 18 31 2

Neutropeniac 42 8 21 1

Leukopeniad 28 9 5 0.4

Gastrointestinal disorders

Nausea 57 28 1 1

Constipation 40 20 1 0.4

Vomiting 22 12 1 1

General disorders and administration site conditions

Fatigue 51 41 3 1

Investigations

AST/ALT elevation 14 7 3 0.8

Metabolism and nutrition disorders

Decreased appetite 19 8 1 0

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 39 38 1 0

Nervous system disorders

Headache 26 15 0.4 0

Dizziness 19 13 0 0.4

Psychiatric disorders

Insomnia 25 15 1 0.4

Renal and urinary disorders

Acute kidney injurye 12 5 0.2 0

Respiratory, thoracic and mediastinal disorders

Dyspnea 22 13 0.4 1

Cough 18 15 0 0.4

Vascular disorders

Hypertension 18 7 6 1

AST/ALT=Aspartate transaminase/alanine aminotransferase 
a All adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache and 
insomnia, which are single preferred terms.

bCommon Terminology Criteria for Adverse Events version 4.02.
c Includes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

d Includes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

e Includes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.



 

Table 2: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%
Decreased 
hemoglobin 87 66 29 1

Decreased 
platelets 74 13 37 0

Decreased 
leukocytes 71 36 9 0

Increased glucose 66 57 3 3

Decreased 
neutrophils 66 25 23 1

Decreased 
lymphocytes 51 29 7 3

Increased alkaline 
phosphatase 46 21 1 0

Increased creatinine 40 23 0 0

Decreased 
magnesium 36 34 1 0

Increased aspartate 
aminotransferase 35 17 1 0.4

Increased alanine 
aminotransferase 29 17 2 1

Patients Receiving ZEJULA with Dose Based on Baseline Weight 
or Platelet Count in PRIMA: Among patients who received ZEJULA 
with the dose based on weight and platelet count, the median 
duration of treatment was 11 months (range: 1 day to 16 months). 
Serious adverse reactions occurred in 27% of patients receiving 
ZEJULA. Serious adverse reactions in >2% of patients were 
anemia (8%) and thrombocytopenia (7%). No fatal adverse 
reactions occurred.
Permanent discontinuation due to adverse reactions occurred in 
14% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >2% of patients who received ZEJULA 
included thrombocytopenia and anemia (3% each) and nausea 
(2.4%). Adverse reactions led to dose reduction or interruption in 72% 
of patients, most frequently from thrombocytopenia (40%), anemia 
(23%), and neutropenia (15%).
Table 3 and Table 4 summarize adverse reactions and abnormal 
laboratory findings in the group of patients who received ZEJULA.

Table 3: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA Based on Baseline Weight or Platelet Count in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

Blood and lymphatic system disorders

Thrombocytopenia 54 5 21 1

Anemia 50 28 23 1

Neutropeniac 36 8 15 1

Leukopeniad 28 11 5 0

Gastrointestinal disorders

Nausea 53 21 1 0

Constipation 31 15 1 1

Vomiting 17 9 0 1

General disorders and administration site conditions

Fatigue 48 36 3 0

Metabolism and nutrition disorders

Decreased appetite 19 5 1 0

Nervous system disorders

Headache 22 17 1 0

Dizziness 14 13 0 0

Psychiatric disorders

Insomnia 21 14 0 0

Renal and urinary disorders

Acute kidney injurye 12 5 1 0

Respiratory, thoracic and mediastinal disorders

Dyspnea 18 10 0 1

Vascular disorders

Hypertension 17 9 5 2

a All adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache, and 
insomnia, which are single preferred terms.

b  Common Terminology Criteria for Adverse Events version 4.02.
c Includes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

d Includes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

e Includes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Table 4: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA Based on Baseline Weight or Platelet Count  
in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169) 

 %

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

Decreased 
hemoglobin 81 70 21 0

Decreased 
leukocytes 70 36 6 0

Decreased 
platelets 63 15 18 0

Increased glucose 63 56 2 1
Decreased 
neutrophils 60 27 15 0

Decreased 
lymphocytes 52 30 5 4

Increased alkaline 
phosphatase 43 17 1 0

Decreased 
magnesium 44 30 0 0

Increased creatinine 41 22 0 0
Increased aspartate 
aminotransferase 31 19 1 0

Increased alanine 
aminotransferase 28 15 2 2

Maintenance Treatment of Recurrent Ovarian Cancer
The safety of monotherapy with ZEJULA 300 mg once daily has been 
studied in 367 patients with platinum-sensitive recurrent ovarian, 
fallopian tube, and primary peritoneal cancer in the NOVA trial. 
Adverse reactions in NOVA led to dose reduction or interruption in 
69% of patients, most frequently from thrombocytopenia (41%) and 
anemia (20%). The permanent discontinuation rate due to adverse 
reactions in NOVA was 15%. The median exposure to ZEJULA in these 
patients was 250 days.

Table 5 and Table 6 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients 
treated with ZEJULA in NOVA.

Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in NOVA 

Grades 1-4a Grades 3-4a

Adverse Reaction
ZEJULA 
(n=367) 

%

Placebo 
(n=179)  

%

ZEJULA 
(n=367)  

%

Placebo 
(n=179)  

%

Blood and lymphatic system disorders

Thrombocytopenia 61 5 29 0.6

Anemia 50 7 25 0

Neutropeniab 30 6 20 2

Leukopenia 17 8 5 0

Cardiac disorders

Palpitations 10 2 0 0

Gastrointestinal disorders

Nausea 74 35 3 1

Constipation 40 20 0.8 2

Vomiting 34 16 2 0.6

Mucositis/stomatitis 20 6 0.5 0

Dyspepsia 18 12 0 0

Dry mouth 10 4 0.3 0

General disorders and administration site conditions

Fatigue/asthenia 57 41 8 0.6

Metabolism and nutrition disorders

Decreased appetite 25 15 0.3 0.6

Infections and infestations
Urinary tract 
infection 13 8 0.8 1

Investigations

AST/ALT elevation 10 5 4 2

Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in NOVA Cont’d

Grades 1-4a Grades 3-4a

Adverse Reaction
ZEJULA 
(n=367) 

%

Placebo 
(n=179)  

%

ZEJULA 
(n=367)  

%

Placebo 
(n=179)  

%
Musculoskeletal and connective tissue disorders
Back pain 18 12 0.8 0
Nervous system disorders
Headache 26 11 0.3 0
Dizziness 18 8 0 0
Dysgeusia 10 4 0 0
Psychiatric disorders
Insomnia 27 8 0.3 0
Anxiety 11 7 0.3 0.6
Respiratory, thoracic, and mediastinal disorders
Nasopharyngitis 23 14 0 0
Dyspnea 20 8 1 1
Cough 16 5 0 0
Skin and subcutaneous tissue disorders
Rash 21 9 0.5 0
Vascular disorders
Hypertension 20 5 9 2

AST/ALT=Aspartate transaminase/alanine aminotransferase.
a Common Terminology Criteria for Adverse Events version 4.02.
b Includes preferred terms of neutropenic infection, neutropenic 
sepsis, and febrile neutropenia.

Table 6: Abnormal Laboratory Findings in ≥25% of Patients 
Receiving ZEJULA in NOVA

Grades 1-4 Grades 3-4

Abnormal Laboratory 
Finding

ZEJULA 
(n=367) 

%

Placebo 
(n=179)  

%

ZEJULA 
(n=367) 

%

Placebo 
(n=179)  

%

Decrease in 
hemoglobin 85 56 25 0.5

Decrease in platelet 
count 72 21 35 0.5

Decrease in  
white blood cell count 66 37 7 0.7

Decrease in absolute 
neutrophil count 53 25 21 2

Increase in aspartate 
aminotransferase 36 23 1 0

Increase in alanine 
aminotransferase 28 15 1 2

The following adverse reactions and laboratory abnormalities 
have been identified in ≥1 to <10% of the 367 patients receiving 
ZEJULA in the NOVA trial and not included in the table: tachycardia, 
peripheral edema, hypokalemia, bronchitis, conjunctivitis, gamma-
glutamyl transferase increased, blood creatinine increased, blood 
alkaline phosphatase increased, weight decreased, depression,  
and epistaxis.
Treatment of Advanced Ovarian Cancer after 3 or More 
Chemotherapies
The safety of monotherapy with ZEJULA 300 mg once daily has been 
studied in QUADRA, a single-arm study in 463 patients with recurrent 
high-grade serous epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who had been treated with 3 or more prior lines of 
therapy. The median duration of overall study treatment was 3 months 
(range: 0.03 to 32 months). For the indicated QUADRA population, the 
median duration was 4 months (range: 0.1 to 30 months).
Fatal adverse reactions occurred in 2% of patients, including 
cardiac arrest.
Serious adverse reactions occurred in 43% of patients receiving 
ZEJULA. Serious adverse reactions in >3% of patients were small 
intestinal obstruction (7%), vomiting (6%), nausea (5%), and 
abdominal pain (4%).
Permanent discontinuation due to adverse reactions (Grade 1 to 4) 
occurred in 21% of patients who received ZEJULA.
Adverse reactions led to dose reduction or interruption in 73% of 
patients receiving ZEJULA. The most common adverse reactions 
(≥5%) resulting in dose reduction or interruption of ZEJULA were 
thrombocytopenia (40%), anemia (21%), neutropenia (11%), 
nausea (13%), vomiting (11%), fatigue (9%), and abdominal pain 
(5%). 
Table 7 and Table 8 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients 
treated with ZEJULA in QUADRA.



Table 7: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in QUADRA

Adverse Reaction
Grades 1-4a 

(n=463)  
%

Grades 3-4a 

(n=463)  
%

Blood and lymphatic system disorders

Anemiab 51 27

Thrombocytopeniac 52 28

Neutropeniad 20 13

Gastrointestinal disorders

Nausea 67 10

Vomiting 44 8

Constipation 36 5

Abdominal pain 34 7

Diarrhea 17 0.2

General disorders and administration site conditions

Fatigue 56 7

Infections and infestations

Urinary tract infection 15 2

Investigations
Blood alkaline phosphatase 
increased 11 2

AST/ALT elevation 11 1

Metabolism and nutrition disorders

Decreased appetite 27 2

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 29 3

Nervous system disorders

Headache 19 0.4

Dizziness 11 0

Psychiatric disorders

Insomnia 21 1

Renal and urinary disorders

Acute kidney injury 17 1

Respiratory, thoracic and mediastinal disorders

Dyspnea 22 3

Cough 13 0

Vascular disorders

Hypertension 14 5

AST/ALT=Aspartate transaminase/alanine aminotransferase. 
aCommon Terminology Criteria for Adverse Events version 4.02.
b Anemia includes events with preferred terms of anemia, hemoglobin 
decreased, anemia macrocytic, aplastic anemia, and normochromic 
normocytic anemia.

c Thrombocytopenia includes events with preferred terms of 
thrombocytopenia and platelet count decreased.

d Neutropenia includes events with preferred terms of neutropenia, 
neutrophil count decreased, neutropenic infection, and neutropenic 
sepsis.

Table 8: Abnormal Laboratory Findings in ≥25% of Patients Receiving 
ZEJULA in QUADRA

Abnormal Laboratory Finding
Grades 1-4 

(n=463)  
%

Grades 3-4 

 (n=463)  
%

Decreased hemoglobin 83 26

Increased glucose 66 5

Decreased platelets 60 28

Decreased lymphocytes 57 18

Decreased leukocytes 53 9

Decreased magnesium 46 1

Increased alkaline phosphatase 40 4
Increased gamma glutamyl 
transferase 40 8

Increased creatinine 36 0.4

Decreased sodium 34 6

Decreased neutrophils 34 15

Increased aspartate aminotransferase 29 2

Decreased albumin 27 2

6.2 Postmarketing Experience
The following adverse reactions have been identified during 
postapproval use of ZEJULA. 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.
Blood and Lymphatic System Disorders: Pancytopenia.
Immune System Disorders: Hypersensitivity (including anaphylaxis).
Nervous System Disorders: Posterior reversible encephalopathy 
syndrome (PRES).
Psychiatric Disorders: Confusional state/disorientation,  hallucination,  
cognitive impairment (e.g., memory impairment, concentration 
impairment).
Respiratory, Thoracic, and Mediastinal Disorders: Non-infectious 
pneumonitis.
Skin and Subcutaneous Tissue Disorders: Photosensitivity.
Vascular Disorders: Hypertensive crisis.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary 
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to pregnant women [see Clinical Pharmacology 
(12.1) of full prescribing information]. There are no data regarding 
the use of ZEJULA in pregnant women to inform the drug-associated 
risk. ZEJULA has the potential to cause teratogenicity and/or embryo-
fetal death since niraparib is genotoxic and targets actively dividing 
cells in animals and patients (e.g., bone marrow) [see Warnings 
and Precautions (5.2) and Nonclinical Toxicology (13.1) of full 
prescribing information]. Due to the potential risk to a fetus based 
on its mechanism of action, animal developmental and reproductive 
toxicology studies were not conducted with niraparib. Apprise 
pregnant women of the potential risk to a fetus. 
The background risk of major birth defects and miscarriage for the 
indicated population is unknown. In the U.S. general population, the 
estimated background risk of major birth defects and miscarriage 
in clinically recognized pregnancies is 2% to 4% and 15% to 20%, 
respectively.
8.2 Lactation
Risk Summary
No data are available regarding the presence of niraparib or its 
metabolites in human milk, or on its effects on the breastfed child 
or milk production. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to 
breastfeed during treatment with ZEJULA and for 1 month after 
receiving the final dose.
8.3 Females and Males of Reproductive Potential
ZEJULA 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 ZEJULA.
Contraception 
Females: Advise females of reproductive potential to use effective 
contraception during treatment with ZEJULA and for at least 6 
months following the last dose. 
Infertility 
Males: Based on animal studies, ZEJULA may impair fertility in 
males of reproductive potential [see Nonclinical Toxicology (13.1) of 
full prescribing information].
8.4 Pediatric Use 
The safety and effectiveness of ZEJULA have not been established in 
pediatric patients.
8.5 Geriatric Use
In PRIMA, 39% of patients were aged 65 years or older and 10% were 
aged 75 years or older. In NOVA, 35% of patients were aged 65 years 
or older and 8% were aged 75 years or older. No overall differences 
in safety and effectiveness of ZEJULA were observed between these 
patients and younger patients but greater sensitivity of some older 
individuals cannot be ruled out.
8.6 Renal Impairment
No dose adjustment is necessary for patients with mild (CLcr: 60 to 
89 mL/min) to moderate (CLcr: 30 to 59 mL/min) renal impairment. 
The degree of renal impairment was determined by creatinine 
clearance as estimated by the Cockcroft-Gault equation. The safety 
of ZEJULA in patients with severe renal impairment or end stage 
renal disease undergoing hemodialysis is unknown. 
8.7 Hepatic Impairment
For patients with moderate hepatic impairment, reduce the 
starting dosage of niraparib to 200 mg once daily [see Dosage 
and Administration (2.4) of full prescribing information]. Niraparib 
exposure increased in patients with moderate hepatic impairment 

[total bilirubin ≥1.5 x upper level of normal (ULN) to 3.0 x ULN and any 
aspartate transaminase (AST) level]. Monitor patients for hematologic 
toxicity and reduce the dose further, if needed [see Dosage and 
Administration (2.3) of full prescribing information]. 

For patients with mild hepatic impairment (total bilirubin <1.5 
x ULN and any AST level or bilirubin ≤ULN and AST>ULN), no dose 
adjustment is needed.
The recommended dose of ZEJULA has not been established for 
patients with severe hepatic impairment (total bilirubin >3.0 x 
ULN and any AST level) [see Clinical Pharmacology (12.3) of full 
prescribing information]. 
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient 
Information).
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Advise patients to contact their healthcare provider if they experience 
weakness, feeling tired, fever, weight loss, frequent infections, 
bruising, bleeding easily, breathlessness, blood in urine or stool, and/
or laboratory findings of low blood cell counts or a need for blood 
transfusions. This may be a sign of hematological toxicity or MDS or 
AML, which has been reported in patients treated with ZEJULA [see 
Warnings and Precautions (5.1)].
Bone Marrow Suppression
Advise patients that periodic monitoring of their blood counts is 
required. Advise patients to contact their healthcare provider for new 
onset of bleeding, fever, or symptoms of infection [see Warnings and 
Precautions (5.2)]. 
Hypertension and Cardiovascular Effects
Advise patients to undergo blood pressure and heart rate monitoring 
at least weekly for the first 2 months, then monthly for the first year of 
treatment and periodically thereafter. Advise patients to contact their 
healthcare provider if blood pressure is elevated [see Warnings and 
Precautions (5.3)].
Posterior Reversible Encephalopathy Syndrome
Inform patients that they are at risk of developing posterior reversible 
encephalopathy syndrome (PRES) that can present with signs and 
symptoms including seizure, headaches, altered mental status, or 
vision changes. Advise patients to contact their healthcare provider 
if they develop any of these signs or symptoms [see Warnings and 
Precautions (5.4)].
Dosing Instructions
Inform patients on how to take ZEJULA [see Dosage and Administration 
(2.2) of full prescribing information]. ZEJULA should be taken once 
daily. Instruct patients that if they miss a dose of ZEJULA not to take an 
extra dose to make up for the one that they missed. They should take 
their next dose at the regularly scheduled time. Each capsule should be 
swallowed whole. ZEJULA may be taken with or without food. Bedtime 
administration may be a potential method for managing nausea. 
Embryo-Fetal Toxicity
Advise females to inform their healthcare provider if they are pregnant 
or become pregnant. Inform female patients of the risk to a fetus and 
potential loss of the pregnancy [see Warnings and Precautions (5.5) 
and Use in Specific Populations (8.1)]. 
Contraception
Advise females of reproductive potential to use effective 
contraception during treatment with ZEJULA and for at least 6 
months after receiving the last dose [see Use in Specific Populations 
(8.3)].
Lactation
Advise patients not to breastfeed while taking ZEJULA and for 1 month 
after the last dose [see Use in Specific Populations (8.2)].
Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
Advise patients that ZEJULA capsules contain FD&C Yellow No. 5 
(tartrazine), which may cause allergic-type reactions (including 
bronchial asthma) in certain susceptible persons or in patients who 
also have aspirin hypersensitivity [see Warnings and Precautions 
(5.6)].
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Penile Cancer Is Treatable, but Has Fewer 
Armamentarium Options
by JASON HARRIS

AMONG MEN IN THE United States, inci-
dence-based mortality is growing for penile 
cancer even though incidence remained consis-
tent from 2000 to 2018. Existing treatments are 
of limited efficacy, and there has been a lack 
research that might identify better options.

Penile squamous cell carcinoma (PSCC), the 
most common form of the disease, is a rare cancer 
in high-income countries, with prevalence of 
less than 1%. In contrast, the disease accounts 
for up to 10% of cancers in men in some African, 
Asian, and South American regions.1 
The American Society of Clinical 
Oncology estimates that 2070 people 
will be diagnosed in the United States 
this year. In 2020, it was estimated 
that 36,068 worldwide were diagnosed 
with this disease.2

The disease can be fatal, but treat-
ment is oftentimes successful, especially 
when diagnosed early. The 5-year over-
all survival (OS) rate in the United 
States for patients with this disease is 65%. For 
men with local disease, the 5-year OS rate is 80%, 
declining to 9% for those with distant metastases.2

However, the 5-year relative survival rate has 
declined slightly but steadily, dropping from 
67.7% from 2000 to 2004 to 65.67% from 2010 
to 2014.3 Philippe E. Spiess, MD, MS, 
an assistant chief of surgical services 
and senior member in the Department 
of Genitourinary Oncology at Moffitt 
Cancer Center, as well as a professor of 
oncology and urology in the Department 
of Urology at University of South Florida 
Morsani College of Medicine, said medi-
cal science simply has not done enough 
for these patients.

“The simple reason we are seeing that, 
unfortunately, is that we have not developed, nor 
have we identified, very effective systemic thera-
pies for patients with penile cancer. Oftentimes, 
we can cure early penile cancer, fortunately,” 
Spiess told OncologyLive®. 

“However, when patients have advanced 
disease, we are still very challenged in identify-
ing good chemotherapies or immunotherapies or 
combination treatments that are going to be very 
effective for patients.”

The current standard of systemic care 
is 4 courses of the TIP chemotherapy regi-
men, which consists of neoadjuvant paclitaxel 
at 175 mg/m2 on day 1 plus 1200 mg/m2 of 
ifosfamide and 25 mg/m2 of cisplatin on days 

1 and 3 for patients with N2 and N3 disease. 
In a landmark phase 2 study (NCT00512096) 
published in 2010, 23 of 30 men completed all 
4 courses of therapy. The overall response rate 
in the 30 patients with this approach was 50% 
(95% CI, 31%-69%), which included 3 complete 
responses and 12 partial responses (PRs).4

More recently, investigators in China evalu-
ated 19 men with advanced PSCC who received 
TIP treatment from June 2009 to June 2016. Five 
men previously underwent partial amputation of 

the penis. The remaining 14 patients 
had local carcinoma and fixed inguinal 
lymph node metastasis.5

Twelve patients achieved PRs and 
proceeded to surgery. Five patients 
underwent bilateral inguinal lymph-
adenectomy (ILND) and pelvic lymph 
node dissection (PLND), and 6 patients 
had partial amputation of the penis plus 
ILND and PLND. One patient had penec-
tomy plus ILND and PLND.

“Early-stage penile cancer is curable with 
surgery alone,” Hao G. Nguyen, MD, PhD, who 
is the Richard and Leilani Grinold Endowed 
Professor in Urology and a professor in the 
department of urology at the University of 
California, San Francisco and chief urologic oncol-

ogist at the Zuckerberg San Francisco 
General Hospital and Trauma Center, 
told OncologyLive®. “We have been rely-
ing on the same chemotherapy for the 
past decade or so. We have not made 
headway in terms of treating metastatic 
disease. [That is why] you see a static, or 
even a slight decline, in survival rate for 
penile cancer.”

He added that awareness of the 
disease is poor, and there is no estab-

lished strategy for prevention or early detection. 
Furthermore, there is no biomarker or pathway to 
identify PSCC and although the disease is associ-
ated with human papillomavirus (HPV) infection 
in 50% of the cases, investigators do not know 
whether the HPV vaccine prevents penile cancer.

Depending on the size and extent of the lesion, 
partial or total penectomy is considered to be 
the standard oncologic treatment. However, 
amputation is disfiguring and has a significant 
negative effect on quality of life (QOL). European 
Association of Urology guidelines recommend 
penile-sparing surgery whenever possible, and 
there is some evidence to suggest that less- 
invasive surgery is equally as effective.

In a systemic review of 88 studies involv-
ing 9578 men, European investigators found a 
cumulative mean 5-year recurrence-free rate 
of 82.0% with penile-sparing surgery vs 83.9% 
with amputation. Studies reporting poor recur-
rence-free rates involved patients who underwent 
penile-sparing surgery for advanced disease. In 
contrast, those reporting higher recurrence-free 
rates involved cohorts who received amputation 
for less advanced disease.6

No matter the method chosen, surgery has a nega-
tive impact on QOL. Additionally, patients reported 
more concerns about appearance and life interfer-
ence because of disfigurement following amputative 
surgery. Investigators cautioned that the quality 
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of evidence was poor but the findings support the 
use of penile-sparing surgery, if possible.

GENDER AND SEXUALITY  
RAISE UNIQUE CONCERNS
Studies have shown that patients are very 
concerned about organ function posttreatment. 
Surgery “is usually associated with mutilation,” 
according to 1 report, and affects sexual and 
urinary functions and health-related QOL.

“Our goal is to have organ-sparing surgery 
without compromising an oncologic control in 
our surgery approach,” Nguyen said. “I would 
say that depending on the location, if the lesion 
is at the tip of the gland, then most of the time, 
even in T2 disease, we should [be able to] spare a 
lot of the organ.”

Spiess said surgery has significant ramifica-
tions for cisgender, nonbinary, and transgender 
patients. Preserving sexual function is key for 
physical and emotional health.

“One thing with this type of cancer, which 
is underreported, is the implications it has on 
how patients identify themselves after they have 
had, unfortunately, fairly mutilating surgery 
of the penis and that area, [as well as] how it 
affects their sexual identity and their relation-
ships with their partners,” Spiess said. “In my 
practice, I—and several centers have started to 
also do this—[leverage] psychosocial counsel-
ors and essential educators to work with the 
patients. We screen them for depression [and] 
suicidal ideation. [Traditionally], that is some-
thing that has not been done very frequently. We 
need to be very aware [of this] and support our 
patients [to help them to understand] how this is 
going to affect them. This is going to be for many 
years to come.”

Spiess and Nguyen agreed that shame can 
prevent patients from seeking treatment. 
Findings from 1 small study conducted at Örebro 
University Hospital in Sweden showed that 65% 

of patients delayed treatment for more than 6 
months.7 Data show that a delay of just 3 months 
was associated with increased risks for adverse 
clinical characteristics, low penis-sparing rate, 
and poor sexual function restoration.8

Of the patients who delayed treatment,  
23.2% stated that they were embarrassed 
to describe the problem to practitioners. 
Nearly 20% said they did not think their 
symptoms were serious.8

“To counter that, we [must] build a way to 
screen for penile cancer into the healthcare 
system. We screen for prostate cancer and we 
screen for colorectal cancer,” Nguyen said. “Why 
not have every man get a penis exam on a yearly 
basis? Then, it takes away these feelings or 
emotions associated with the exam, and it is just 
makes everything more objective.” ■

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

Trials in Progress Signal Pathways Forward  
in RCC and Urothelial Carcinoma
by RYAN SCOTT

Two trials in progress presented during the 2022 
American Society of Clinical Oncology (ASCO) 
Annual Meeting demonstrate new avenues 
of exploration in renal cell carcinoma and 
urothelial cancer. Experts speak to the ratio-
nale, early findings, and next steps for each of 
the approaches.

BATIRAXCEPT COMBINATIONS UNDER 
FURTHER INVESTIGATION AFTER 
PROMISING EFFICACY SIGNALS IN 
CLEAR CELL RCC
Batiraxcept (AVB-S6-500), a recombinant fusion 
protein dimer, will continue to be investigated 
in combination with cabozantinib 
(Cabometyx), plus in combination with 
cabozantinib and nivolumab (Opdivo) 
and as a single agent, in patients with 
advanced or metastatic clear cell renal 
cell carcinoma (ccRCC) in a phase 2 
study (NCT04300140) after the phase 
1b portion of the trial produced prom-
ising safety and efficacy results 
with batiraxcept/cabozantinib in 
pretreated patients.1

The trial overview, presented in a poster at the 
2022 ASCO Annual Meeting, showed that in the 
phase 1b, dose-escalation portion of the study, 
no dose-limiting toxicities were observed with 

batiraxcept/cabozantinib. The study established 
the recommended phase 2 dose (RP2D) as 15 mg/
kg of batiraxcept every 2 weeks with 60 mg of 
cabozantinib per day. Additionally, the maximum 
tolerated dose of batiraxcept was not reached, and 
the therapy was overall well tolerated with no 
severe adverse effects (AEs).

Data also showed the RP2D of batiraxcept/
cabozantinib displayed clinical antitumor activ-
ity, with most patients experiencing a tumor 
decrease relative to baseline.

“The rationale behind this combination would 
be that cabozantinib should be more effective 
within this combination, as [batiraxcept] will 

block the AXL pathway, followed by 
cabozantinib blocking the other resis-
tance pathway,” Neil J. Shah, MBBS, 
a medical oncologist at Memorial 
Sloan Kettering Cancer Center in New 
York, New York, said in an interview 
with OncologyLive®. “That [is] the main 
reason why we combined these 2 drugs.”

Patients diagnosed with ccRCC often 
overexpress AXL, which is associated 

with resistance to VEGF and the suppression of 
an innate immune response. However, batiraxcept 
contains an extracellular region of AXL. When 
combined with immunoglobulin G1 heavy chain, 
the agent leads to inhibition of AXL in tumors.

Preclinical studies with 786-O, M62, and 
SN12L1 tumors demonstrated that single-agent 
batiraxcept achieved a significant reduction in 
tumor growth compared with control treatment.

“AXL is known to develop in patients with 
metastatic disease, and it is especially overex-
pressed in patients with malignancies in kidney 
cancer, where there has been von Hippel Lindau 
loss. This leads to overexpression of AXL,” Shah 
said. “This pathway provides one of the resistance 
mechanisms, and by blocking this pathway, you 
will be able to control the tumor growth.”

This rationale and preclinical data led to the 
inception of the phase 1b/2 study, examining 
batiraxcept in combination with cabozantinib.
The phase 2 portion of the trial will expand the 
cohort of patients receiving the RP2D of batirax-
cept/cabozantinib (part A). Other cohorts of the 
trial will investigate batiraxcept with cabozan-
tinib plus nivolumab (part B) and single-agent 
batiraxcept (part C).

For all parts of the phase 2 portion of the trial, 
eligible patients must be at least 18 years of age 
with histologically confirmed metastatic ccRCC. 
For part A and part B, patients with prior expo-
sure to cabozantinib will be excluded.

In part A, patients must have progressed after 
at least 1 prior line of therapy. Moreover, Shah 
noted that patients will be included even if they 

Neil J. Shah, MBBS



Tumor Type Update 

Vol. 23 | No. 14 | JULY 2022   3

G U  C A N C E R S

had previously received immunotherapy, treat-
ment with a tyrosine kinase inhibitor, or any 
combination of treatment on the trial. In part B, 
patients must have untreated metastatic ccRCC. 
Patients in part C are required to not be amenable 
to curative intent therapies.

In part A, 25 patients will receive the RP2D 
of batiraxcept plus cabozantinib. In part B, up 
to 20 patients will receive 15 mg/kg of batirax-
cept every 2 weeks, 40 mg of cabozantinib every 
day, and nivolumab at 240 mg biweekly or 480 
mg every 4 weeks. If no new safety signals are 
observed in the first 6 patients enrolled, an addi-
tional 10 will be added. If at least 6 of 10 patients 
achieve a response, the cohort will be expanded 
to 20 patients.

Part C will include 10 patients who will receive 
15 mg/kg of batiraxcept every 2 weeks. If at least 
1 of 10 patients respond, single-agent batirax-
cept could be explored further. Overall, a total of 
41 patients, including 16 patients from phase 1b 
and 25 patients from phase 2, have been and will 
continue to be evaluated on the trial.

“In the phase 1 study, the initial plan was 
to do a combination with cabozantinib in the 
second-line setting. However, we observed 
early and good efficacy signals,” Shah said. 
“Approximately 80% to 88% of patients had some 
kind of tumor shrinkage, which is unheard of in 
previously treated patients. Based on that, the 
study was amended, and the phase 2 part now 
includes 2 more arms.”

The primary end point of the phase 2 trial will 
be objective response rate per RECIST 1.1 crite-
ria. Secondary end points include safety, duration 
of response, clinical benefit rate, progression-free 
survival, and overall survival.

“We will learn more about [safety] in our phase 2 
study when we are using this agent as a monother-
apy. When [batiraxcept] is [used in] combination, 
it is unknown what [AEs] are from [which agent], 
especially if they are targeting the same axis,” 
Shah said. “The efficacy signal should impress 
you. We started noticing early responses and that 
[most] of patients had some kind of [tumor] shrink-
age. This has potential to be practice changing in 
the future, and that’s why phase 2 results [will] be 
very important.”

The phase 2 portion of this study is currently 
enrolling patients.
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MAINTENANCE CABOZANTINIB/
AVELUMAB COMBO UNDER 
INVESTIGATION IN METASTATIC 
UROTHELIAL CANCER
The addition of cabozantinib (Cabometyx) to 
avelumab (Bavencio) is under exploration as a 
maintenance approach in patients with metastatic 
urothelial cancer following first-line, plati-
num-based chemotherapy, as part of the phase 3 
MAIN-CAV trial (NCT05092958).1

The primary end point of the trial is to deter-
mine whether the combination will improve 
overall survival (OS) in this population compared 
with avelumab alone. Investigators hypothesize 
that the regimen will be synergistic in patients 
with this disease, with an acceptable 
toxicity profile.

“For the first time, we are studying 
whether intensification of maintenance 
avelumab with the VEGF inhibitor, 
cabozantinib, can improve OS when 
compared with maintenance avelumab 
alone,” lead study author Shilpa Gupta, 
MD, director of genitourinary medical 
oncology at Cleveland Clinic in Ohio, 
said in an interview with OncologyLive®.

Although maintenance avelumab serves as 
the current standard of care for patients with 
metastatic urothelial cancer following frontline 
platinum-based chemotherapy, an unmet need 
remains to further improve outcomes in this 
setting. An oral inhibitor of MET, VEGF, and  
TAM family receptors, cabozantinib has 
demonstrated efficacy in those with meta-
static urothelial cancer when paired with PD-1/
PD-L1 inhibitors.

“Not all [patient] subgroups show benefit with 
maintenance avelumab, and we want to inten-
sify that with a non–cross-resistant therapy. 
[We] want to see whether we can push the enve-
lope further,” Gupta said. “The MAIN-CAV trial is 
currently activated and accruing [patients] across 
the United States, and soon will be activated 
across sites [in Canada].”

The randomized, multicenter trial is enroll-
ing patients with locally advanced or metastatic 
urothelial cancer, including N3-only disease, 
who did not experience disease progression after 
4 to 6 cycles of platinum-based chemotherapy. 
Chemotherapy regimens could have included 
gemcitabine/cisplatin; gemcitabine/carbopla-
tin; methotrexate, vinblastine, doxorubicin, and 
cisplatin (MVAC); or dose-dense MVAC.

To be eligible for enrollment, patients are 
required to have an ECOG performance status of 

0 or 1, acceptable organ function, and a creatinine 
clearance of at least 30 mL/min.

Prior chemotherapy is allowed if it was admin-
istered more than 12 months before study 
entry. Those who received prior immunother-
apy, except for Bacillus Calmette-Guérin, are not 
permitted. Other exclusion criteria include having 
central nervous system metastases, having under-
gone major surgery within 4 weeks of the trial, 
having uncontrolled hypertension or cardio-
vascular disorders, and any contraindication 
to immunotherapy.

Investigators anticipate accruing 654 patients to 
the trial. All patients will have received  
4 to 6 cycles of platinum-based chemotherapy. 

Those who achieved a complete response, 
partial response, or stable disease will 
then undergo 1:1 randomization 3 to 10 
weeks after their last dose of chemother-
apy. All patients will receive 800 mg of 
intravenous avelumab every 2 weeks. 
Patients in the investigative arm will also 
be administered 40 mg of oral cabozan-
tinib daily. Treatment will continue for 2 
years or until disease progression.

“This is a first-in-field study, asking an import-
ant question [about] how we can further improve 
outcomes in the frontline maintenance setting,” 
Gupta said. “In the real world, very few patients 
make it to second-line therapy. This is for a vari-
ety of reasons, and the better therapies we offer 
earlier to maintain that response can improve 
[long-term] outcomes.”

Secondary end points of the trial include 
progression-free survival, safety, tolerability, 
and activity of the combination based on RECIST 
1.1 criteria. Moreover, quality of life (QOL) will 
be assessed throughout the trial and compared 
between the 2 arms.

Response and resistance to avelumab will 
be assessed by tissue, blood, circulating tumor 
DNA, stool, and urine. Imaging studies will test 
the correlation of radiomic signatures with OS, 
adverse effects, and QOL.

“This is a trial in progress, and it is important 
to create awareness for the trial in order for it to 
be supported more widely,” Gupta concluded. ■
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For the latest news on ongoing trials  
in progress visit !
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