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EXECUTIVE SUMMARY
This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new 
molecular entity (NME) zanubrutinib is necessary to ensure the benefits outweigh its risks.  
BeiGene submitted New Drug Application 213217 for zanubrutinib with the proposed indication 
for the treatment of adult patients with mantle cell lymphoma (MCL) following at least one 
prior therapy. The risks associated with zanubrutinib include hemorrhage, infection, cytopenias, 
second primary malignancies, cardiac arrhythmias, and embryo-fetal toxicity. The applicant did 
not submit a proposed REMS or risk management plan. 

Should zanubrutinib be approved, this reviewer’s recommendation is that a REMS is not needed 
to ensure its benefits outweigh its risks. The most important adverse events occurring in the 
clinical trial include hemorrhage, infection, cytopenias, second primary malignancies, cardiac 
arrhythmias, and embryo-fetal toxicity and will be communicated in labeling.    

DRISK and the Division of Hematology Products (DHP) agree that the safety profile for 
zanubrutinib is acceptable for the patient population, and healthcare providers who will 
prescribe and administer zanubrutinib are expected to be able to manage the zanubrutinib-
emergent adverse events without additional risk mitigation measures beyond labeling. 

1 Introduction
This review evaluates whether a REMS for the NME zanubrutinib is necessary to ensure the 
benefits outweigh its risks.  BeiGene submitted NDA 213217 for zanubrutinib with the proposed 
indication for the treatment of adult patients with mantle cell lymphoma following at least one 
prior therapy. This application is under review in DHP. The applicant did not submit a proposed 
REMS or risk management plan with this application. 

2 Background
2.1 PRODUCT INFORMATION

Zanubrutinib, a new molecular entitya, is an inhibitor of the Bruton’s tyrosine kinase (BTK). 

Zanubrutinib will be supplied as 80 mg capsules. Zanubrutinib will be administered 160 mg 
twice daily orally, until disease progression or unacceptable toxicity.b

Zanubrutinib was granted breakthrough therapy designation January 11, 2019 for the 
treatment of adult patients with mantle cell lymphoma following at least one prior therapy.

a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity.
b Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug. 
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Zanubrutinib is not approved in any jurisdiction.

2.2 REGULATORY HISTORY

 The following is a summary of the regulatory history for NDA 213217 relevant to this review:  

 06/23/2016: Orphan Designation granted

 01/11/2019: Breakthrough therapy designation granted for the treatment of adult 
patients with mantle cell lymphoma following at least one prior therapy 07/01/2017: 
Orphan status granted for NTRK fusion positive solid tumors

 05/30/2019: Pre-NDA meeting; Agency stated the need for a REMS would be 
determined during review 

 08/19/2019: Priority review granted; PDUFA 02/27/2020 

 09/19/2019: A Post Mid-cycle meeting was held between the Agency and the Applicant 
via teleconference; the Division indicated that there were no major safety concerns 
identified and a safety concern requiring a REMS had not been identified

 10/03/2019: Late-cycle meeting was held between the Agency and the Applicant via 
teleconference; the Division indicated that no major safety concerns requiring a REMS 
had not been identified.

3 Therapeutic Context and Treatment Options
 
3.1 DESCRIPTION OF THE MEDICAL CONDITION

Mantle cell lymphoma is a subtype of non-Hodgkin lymphoma (NHL), representing about 4200 
cases (6%) of all non-Hodgkin lymphomas.1 NHL represents approximately 4% of all cancer 
diagnoses and is the seventh most common cancer.c The annual estimated number of new 
cases of NHL is in excess of 72,000 and the estimated number of deaths of about 20,000.2,d MCL 
carries a poor prognosis with the median time to treatment failure being less than 18 months 
and 10-year survival rate of 5-10%.3 

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 

Allogeneic hematopoietic cell transplantation, and radiation represent non-pharmacologic 
treatment options. Combination chemotherapy with or without rituximab using ifosfamide, 
carboplatin, etoposide, cytarabine, cisplatin, and methylprednisolone have been used. FDA-

c Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug.

d Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug.
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approved single-agent therapies include bortezomib (approved 2003), lenalidomide (2005), 
ibrutinib (2013), and acalabrutinib (2018).

4 Benefit Assessment4,e

The efficacy of zanabrutinb in treating MCL was examined in two open-label, multi-center, 
single-arm trials in patients with MCL (n=85, n=37).5 Patients received doses from 40 mg daily 
to 320 mg daily. Treatment continued until disease progression or unacceptable toxicity.  
Patients had a median age of 61 years (range, 34 to 75 years) in the first trial, and 70 (range, 42 
to 86) in the second trial. Patients were mostly male (78% in the first trial and 68% in the 
second trial). All the patients in the first trial were of Asian descentf, while 82% of patients were 
white in the second trial. The overall response rate in the first trial was 84%, with 69% having a 
complete response. The overall response rate in the second trial was 81%, with 24% having a 
complete response. Seventy-eight percent in the first trial, and 76% in the second trial had a 
duration of response that exceeded 12 months. 

5 Risk Assessment & Safe-Use Conditions6, g

The safety database comprised data from a total of 641 patients with hematological 
malignancies who received zanubrutinib, including 123 patients who received zanubrutinib in 
clinical trials for MCL. 

The most important serious adverse reactions are hemorrhage, infections, cytopenias, second 
primary malignancies, cardiac arrhythmias, and embryo-fetal toxicity. These events are 
described in the Warnings and Precautions section of the draft labeling. A boxed warning has 
not been proposed by the applicant or the Agency for any of these events.

5.1 HEMORRHAGE

Bleeding occurred in 50% of patients overall, including Grade 3 and higher bleeding in 2% of 
641 patients in the safety database. Bleeding events included intracranial and gastrointestinal 
events, as well as petechia and purpura. The draft labeling advises prescribers to monitor 
patients for bleeding, and to discontinue zanubrutinib for intracranial bleeding. The draft 

e Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect
to such disease or condition.

f The first trial was performed in CHina

g Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events 
that may be related to the drug and the background incidence of such events in the population likely to use the 
drug.
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labeling also advises prescribers to consider withholding zanubrutinib for 3-7 days pre- and 
post-surgery depending upon the type of surgery and the risk of bleeding.

5.2 INFECTIONS

Grade 3 infections or higher occurred in 23% of patients receiving zanubrutinib in the clinical 
trials. Among serious infections, pneumonia occurred most commonly. Hepatitis B reactivation 
occurred in the clinical trials. 

The draft labeling advises that prescribers should monitor patients for signs and symptoms of 
infection (e.g., fever). Prophylaxis for opportunistic infections (e.g., HSV, PJP) should be 
considered.

5.3 CYTOPENIAS

Grade 3 or 4 cytopenias include neutropenia (occurring in 26% of the safety database), 
thrombocytopenia (9%), and anemia (6%), based on laboratory values. The draft labeling 
advises to monitor complete blood counts during treatment.

5.4 SECOND PRIMARY MALIGNANCIES

Second primary malignancies occurred in 9% of the patients in the safety database. Skin cancer 
occurred in 6% of patients, including basal cell carcinoma and squamous cell skin cancer. 

The draft labeling advises prescribers to advise patients to use sun protection. 

5.5 CARDIAC ARRHYTHMIAS

Atrial fibrillation and flutter occurred in 2% of patients in the safety database, including Grade 3 
or 4 events in 0.6% of the safety database. The draft labeling advises prescribers to monitor 
patients for atrial fibrillation and atrial flutter.

5.6 EMBRYO-FETAL TOXICITY

Based on animal findings in rats that were exposed to zanubrutinib at 5 times to human 
exposure at the recommended dosing, it is believed that zanubrutinib can cause fetal harm 
when administered to a pregnant woman. 

The draft labeling advises prescribers that female patients of reproductive potential should not 
get pregnant while receiving zanubrutinib and for 1 week following discontinuation. Male 
patients should not impregnate their female partners while receiving zanubrutinib and for 1 
week following discontinuation.

6 Expected Postmarket Use
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Zanubrutinib is likely to be used in both inpatient and outpatient healthcare settings. Because 
zanubrutinib will be taken orally, patients will be able to take zanubrutinib at home. 

The patient population likely to receive zanubrutinib will be patients of varying age (the median 
age of patients in the two clinical trials was 61 and 70 years of age, and the range of ages in 
adult patients was 34 to 86 years of age. Patients would be expected to be able to report their 
treatment-emergent signs and symptoms to their health care providers, and to undergo 
appropriate laboratory testing. 

7 Risk Management Activities Proposed by the Applicant
The Applicant did not propose any risk management activities for zanubrutinib beyond 
professional labeling. 

8 Discussion of Need for a REMS
The Clinical Reviewers believe the data support a favorable benefit:risk assessment for 
zanubrutinib for the treatment of patients with MCL following at least one prior therapy. The 
clinical trial  showed a clinically meaningful treatment effect, with response rates of 84% and 
81%. Testing also showed durable efficacy, with 78% in the first trial, and 76% in the second 
trial had a duration of response that exceeded 12 months. 

The review division has advised that the data do not support the need for a REMS. The Clinical 
Reviewers’ preliminary findings were that the applications were appropriate for accelerated 
approval, with warnings (not boxed) for hemorrhage, infections, cytopenias, second primary 
malignancies, cardiac arrhythmias, and embryo-fetal toxicity.h The clinical reviewers believe the 
adverse events are manageable with dose reduction, interruption, or discontinuance, and the 
events are appropriately handled with labeling alone. 

This reviewer recommends that, should zanubrutinib be approved, a REMS is not needed to 
ensure its benefits outweigh its risks. Hemorrhage, infections, cytopenias, second primary 
malignancies, cardiac arrhythmias, and embryo-fetal toxicity can be adequately described in the 
labeling.  None of the risks of zanubrutinib warrants a boxed warning. Ibrutinib and 
acalabrutinib, related drugs with similar toxicities, are marketed without REMS.  DRISK agrees 
with the DHP analysis, healthcare providers who will prescribe and administer zanubrutinib are 
expected to be able to manage the zanubrutinib-emergent adverse events without additional 

h The clinical review was ongoing at the time of this review.

Reference ID: 4508586



8

risk mitigation measures beyond labeling. A REMS is not needed to address the risks of 
zanubrutinib.

9 Conclusion & Recommendations
Based on the available data, a REMS is not necessary to ensure the benefits of zanubrutinib 
outweigh its risks.  At the time of this review, evaluation of safety information and labeling was 
ongoing.   Please notify DRISK if new safety information becomes available that changes the 
benefit-risk profile; this recommendation can be reevaluated.  
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