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EXECUTIVE SUMMARY 

This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular 
entity (NME) Polivy (polatuzumab vedotin) is necessary to ensure the benefits outweigh its risks.  
Genentech Inc. submitted a Biologic Licensing Application (BLA 761121) for polatuzumab vedotin with 
the proposed indication, in combination with bendamustine and a rituximab product, for the treatment 
of adult patients with relapsed or refractory diffuse large B-cell lymphoma, not otherwise specified, 
after at least two prior therapies. This application is under review in the Division of Hematology 
Products (DHP). Peripheral neuropathy and infusion related reactions were adverse events of special 
interest and will be labeled in sections 5.1 and 5.2 respectively in the Warnings and Precautions section 
of the label.     

DRISK has concluded that a REMS is not needed to ensure the benefits of polatuzumab vedotin 
outweigh its risks.     

In the Applicant’s registrational study, efficacy based on complete or partial response was seen in 
patients who were treated with polatuzumab vedotin, bendamustine and a rituximab product. New or 
worsening peripheral neuropathy was reported in the clinical trial by patients receiving polatuzumab 
vedotin plus bendamustine and a rituximab product, as well as infusion related reactions. These adverse 
events were managed with dose interruptions, delays, reductions, and discontinuation in some patients. 
Infusion related reactions were managed by pre-medicating the patient with an antihistamine and 
antipyretic and slowing the infusion rate if needed. The review team for this product determined that 
there were no adverse events that require a Boxed Warning in the product label. 

1 Introduction 
This review evaluates whether a REMS for the NME Polivy (polatuzumab vedotin) is necessary to ensure 
the benefits outweigh its risks.  Genentech Inc. submitted BLA 761121 for polatuzumab vedotin with the 
proposed indication to be used in combination with bendamustine and a rituximab product for the 
treatment of adult patients with relapsed or refractory diffuse large B-cell lymphoma, not otherwise 
specified, after at least two prior therapies. This application is under review in the DHP. The Applicant 
did not submit a proposed REMS or risk management plan with this application.   

2 Background 
2.1 PRODUCT INFORMATION 
Polatuzumab vedotin is a CD79b-directed monoclonal antibody-drug conjugate consisting of three 
components: 1) the humanized immunoglobulin G1 (IgG1) monoclonal antibody specific for human 
CD79b; 2) the small molecule anti-mitotic agent (MMAE); and 3) a protease-cleavable linker that 
covalently attaches the MMAE portion of the compound to the polatuzumab antibody.1 The activity of 
polatuzumab vedotin relies upon binding to CD79b, a B-cell specific surface protein. The MMAE 
component of polatuzumab binds to microtubules and kills dividing cells by inhibiting cell division and 
inducing apoptosis. The terminal half-life of polatuzumab vedotin is approximately 12 days; the 
unconjugated MMAE terminal half-life is approximately 4 days after the last polatuzumab vedotin dose.  
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The proposed indication, in combination with bendamustine and a rituximab product, is for the 
treatment of adult patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL), not 
otherwise specified, after at least two prior therapies. Polivy is supplied as a preservative-free 
lyophilized powder for intravenous (IV) infusion after reconstitution and dilution. The proposed dose is 
1.8 mg/kg administered as an IV infusion every 21 days for 6 cycles, in combination with bendamustine 
and a rituximab product.a 

The intended setting in which the drug is likely to be administered is an inpatient or infusion center, and 
is expected to be prescribed by oncologists, hematologists, and or healthcare practitioners who 
specialize in the treatment of hematologic disorders and are aware of the treatment and management 
thereof.  

Polivy is an NMEb and is not part of a drug class that has a REMS or has a Boxed Warning. Polivy will be 
granted accelerated approval for the proposed indication based on complete response rate and is not 
currently approved in any jurisdiction.  

2.2 REGULATORY HISTORY 
The following is a summary of the regulatory history for BLA 761121 relevant to this review:   

• 12/12/2016: Orphan Drug Designation granted for the treatment of DLBCL 

• 09/12/2017: Breakthrough Designation granted 

• 11/20/2018: BLA 761121 submission for polatuzumab vedotin received 

• 03/25/2019: A Post Mid-cycle meeting was held between the Agency and the Applicant via 
teleconference. The Agency informed the Applicant that based on the currently available data, 
there were no safety issues that require a REMS for polatuzumab vedotin 

 

3 Therapeutic Context and Treatment Options 

3.1 DESCRIPTION OF THE MEDICAL CONDITION 
DLBCL is the most common type of non-Hodgkin lymphoma (NHL) worldwide, and accounts for 
approximately 22% of newly diagnosed cases of B-cell NHL in the United States.2 Approximately 18,000 
people are diagnosed with DLBCL each year. DLBCL is an aggressive NHL that affects B-lymphocytes, and 
primarily develops in the lymph nodes, though the disease can spread to extranodal sites such as in the 

                                                           
a Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug.  

b Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 

Reference ID: 4441939Reference ID: 4446194



5 

 

gastrointestinal tract, reproductive organs, and other organs of the body. The occurrence of DLBCL 
commonly affects people over the age of 60, but it can also occur in childhood.c,d  

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 
The current standard of care for the treatment of DLBCL is chemotherapy consisting of rituximab, 
cyclophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP). Approximately 60% of patients 
are cured with this treatment regimen, however, one-third of patients may develop relapsed/refractory 
(r/r) disease, leading to morbidity and mortality in patients who have exhausted primary treatment 
therapies.3 Salvage therapies may include stem cell transplant if the patient meets certain criteria, 
followed by high-dose chemotherapy. Less than 40% of patients receiving second line therapies are 
cured, and median overall survival rates are approximately 6 months. There remains an unmet need for 
patients with r/r DLBCL. 

4 Benefit Assessment 
The efficacy of Polivy was evaluated in Study GO29365 (NCT02257567). This was a randomized, open-
label, multicenter study that included 80 patients with r/r DLBCL that received at least one prior regimen 
for treatment of their disease.1 Patients were randomized 1:1 to receive the study regimen which 
included Polivy with bendamustine and a rituximab product (BR) or BR alone for six 21 day cycles. 
Efficacy was based on complete response (CR) rate at the end of treatment and duration of response 
(DOR) as determined by an independent review committee (IRC). Another efficacy measure included 
IRC-assessed best overall response.  

In the Polivy plus BR arm (n=40), patients received a median of five cycles, with 48% receiving 6 cycles. 
In the BR arm (n=40), patients received a median of three cycles, with 23% receiving 6 cycles.1  

Results: Twenty-five patients in the Polivy plus BR arm achieved a partial or complete response. Sixteen 
of these patients (64%) had a DOR of at least 6 months, and 12 (48%) had a DOR of at least 12 months. 
Ten patients in the BR achieved a partial or complete response, and three of these patients had a DOR 
lasting at least 6 months, and 2 had a DOR lasting at least 12 months.  

The clinical team for this application notes that the small numbers in the study as well as some 
imbalances in patient characteristics favor outcomes in the Polivy plus BR arm, however approval is 
recommended based on the treatment effect seen, as well as pending the results of the confirmatory 
clinical trial for accelerated approval.4,e 

                                                           
c Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with 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 
involved.  

e Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug. 
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5 Risk Assessment & Safe-Use Conditions 
In the safety analysis for the Applicant’s registrational study of polatuzumab vedotin, Study GO29365, 45 
patients were evaluated. Adverse reactions that occurred in more than 30% of patients were diarrhea, 
neutropenia, peripheral neuropathy, fatigue, thrombocytopenia and pyrexia. f These adverse reactions 
are not uncommon in this patient population treated with other agents for their disease. Fatal adverse 
reactions occurred in 7% of patients who received polatuzumab vedotin within 90 days of their last 
treatment dose, commonly due to infection. Serious adverse reactions occurred in 64%, mostly from 
infection, followed by pneumonia, febrile neutropenia, pyrexia and sepsis.  

The safety of polatuzumab vedotin was evaluated in the study noted above in patients with DLBCL (n = 
45) as well as in the expanded safety population of 173 adult patients with r/r lymphoma who received 
polatuzumab vedotin, bendamustine and either a rituximab product or obinutuzumab. Thirty-two 
percent of these patients had a history of peripheral neuropathy at baseline, and 40% of these patients 
reported new or worsening peripheral neuropathy, with the median time to onset of 2.1 months. Fatal 
adverse reactions occurred in 4.6% of patients who received polatuzumab vedotin within 90 days of 
their last treatment, with infection as the primary cause. Serious adverse reactions occurred in 60% of 
patients, mostly from infection.1 

Peripheral neuropathy and infusion related reactions were adverse events of special interest and will be 
labeled in sections 5.1 and 5.2 respectively in the Warnings and Precautions section of the label. Other 
adverse events that will be labeled in Warnings and Precautions include Myelosuppression (5.3), Serious 
and Opportunistic Infections (5.4), Progressive Multifocal Leukoencephalopathy/PML (5.5), Tumor Lysis 
syndrome (5.6), Hepatotoxicity (5.7), and Embryo-fetal Toxicity – which is based on findings from 
nonclinical data (5.8). There are no adverse events that rise to the level of a Boxed Warning for this 
product. 

5.1 PERIPHERAL NEUROPATHY  
Patients treated with polatuzumab vedotin reported symptoms of peripheral neuropathy as early 
as the first cycle of treatment, and there appears to be an increase in this risk with sequential 
treatment. Additionally, patients with pre-existing peripheral neuropathy may experience 
worsening of their condition. In the clinical trial program, 2.3% of patients experienced a Grade 3 
event. Sixty-one percent of patients reported improvement or resolution of peripheral 
neuropathy, after a median time of approximately 1 month, and 48% reported complete 
resolution.1 Dose reduction, interruption, and permanent discontinuation due to peripheral 
neuropathy, or worsening of this condition was done in the clinical trial program to manage this 
adverse event. Recommendations in the label are to monitor and assess patients who may 
experience new or worsening peripheral neuropathy, and discontinue, delay, or reduce the dose 
of polatuzumab vedotin as appropriate.1 

5.2 INFUSION RELATED REACTIONS  
                                                           
 
f Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved.  
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Patients in the clinical trial receiving polatuzumab vedotin required pre-medication with an 
antihistamine and/or an antipyretic to manage infusion-related reactions. With premedication, 
15% of patients (26/173) treated with polatuzumab vedotin reported infusion related reactions, 
with 8% classified as a Grade 3 event. Recommendations in the Dosage and Administration 
section of the label are to slow the infusion rate or interrupt the infusion if an infusion-related 
reaction occurs. Additionally, administering an antihistamine and antipyretic at least 30 to 60 
minutes prior to polatuzumab vedotin may deter or decrease infusion related reactions.1  

6 Expected Postmarket Use 
The intended setting in which the drug is likely to be administered is an inpatient or infusion center, and 
is expected to be prescribed by oncologists, hematologists, and or healthcare practitioners who 
specialize in the treatment of hematologic disorders and are aware of the treatment and management 
thereof. 

7 Risk Management Activities Proposed by the Applicant 
The Applicant did not propose any risk management activities for polatuzumab vedotin beyond routine 
pharmacovigilance and labeling. 

8 Discussion of Need for a REMS 
As per discussions at the internal midcycle meeting, the safety profile of polatuzumab vedotin given in 
combination with bendamustine and a rituximab product are acceptable based on the proposed 
indication and benefit, and the clinical team recommends approval of polatuzumab vedotin based on 
the efficacy currently available in the clinical trial.  This application is being granted accelerated 
approval, and continued approval will be contingent upon verification of complete response rate and 
description of clinical benefit in the Applicant’s confirmatory trial.  

Although 60% of patients diagnosed with DLCBL achieve a therapeutic response with current available 
therapies, nearly one-third of these patients may progress to a relapsed or refractory disease, and of 
these patients, less than 40% will have a therapeutic outcome. The estimated survival time in patients 
with untreated r/r DLBCL is 3 to 4 months. Therefore, there is an unmet medical need for these patients.  

Efficacy was seen in patients with DLBCL when polatuzumab vedotin was used with bendamustine and a 
rituximab product in the Applicant’s clinical trial. The common adverse events associated with 
polatuzumab include diarrhea, neutropenia, peripheral neuropathy, fatigue, thrombocytopenia, and 
pyrexia. These adverse reactions are not uncommon in this patient population, nor uncommonly seen 
with other drugs used in the treatment for this disease. New or worsening peripheral neuropathy was 
reported in the clinical trial from patients receiving polatuzumab vedotin plus BR, as well as infusion 
related reactions. These adverse events appeared to be managed with dose interruptions, delays, 
reductions, and discontinuation is some patients. Infusion related reactions were managed by 

Reference ID: 4441939Reference ID: 4446194



8 

 

predicating the patient with an antihistamine and antipyretic and slowing the infusion rate if needed. 
Peripheral neuropathy and infusion related reactions will be communicated in the Warnings and 
Precautions section of the label.  

Based on the clinical information available for the efficacy and safety analysis, this reviewer does not 
recommend that a REMS be required for the approval of polatuzumab vedotin. There were no adverse 
events that the clinical team determined would require a Boxed Warning. The adverse events reported 
in the clinical trial, and those events that will be labeled in the Warnings and Precautions section of the 
label contain adequate processes regularly done in the oncologic clinical practice setting to manage 
these risks. Healthcare practitioners who specialize in the treatment of hematologic disorders are likely 
aware of how to monitor and manage these risks as these risks occur with multiple therapies used to 
treat cancers.  

9 Conclusion & Recommendations 
Based on the clinical review, the benefit-risk profile is favorable, therefore, a REMS is not necessary for 
polatuzumab vedotin to ensure the benefits outweigh the 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 so that this recommendation can be reevaluated if 
necessary.   
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