
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 
 

APPLICATION NUMBER: 
 

208194Orig1s000 
 
 

MEDICAL REVIEW(S) 



CLINICAL REVIEW

Application Type NDA (505(b)(2))
Application Number 208194 Supporting Document 1

Priority or Standard Standard
Submit Date  February 13, 2015

Received Date February 13, 2015
PDUFA Goal Date December 13, 2015

Division Division of Hematology Products 
Reviewer Name Andrew Dmytrijuk M.D.

Review Completion Date November 17, 2015

Established Name Bendamustine Hydrochloride Injection
 Trade Name Bendeka®

Therapeutic Class Alkylating Drug
Applicant Eagle Pharmaceuticals Inc.

50 Tice Blvd.
Suite 315
Woodcliff Lake, NJ  07677

Formulation Injection
Dosing Regimen 100mg/4mL (25mg/mL)

Indication Treatment Of Patients With Chronic 
Lymphocytic Leukemia (CLL). 
Treatment Of Patients With Indolent B-
Cell Non-Hodgkin Lymphoma (NHL) 
That Has Progressed During Or Within 
Six Months Of Treatment With 
Rituximab Or A Rituximab-Containing 
Regimen.  

Intended Population Patients With Chronic Lymphocytic 
Leukemia and Indolent B-Cell Non-
Hodgkin Lymphoma

Reference ID: 3849075



Clinical Review
Andrew Dmytrijuk M.D.
NDA 208194 Supporting Document 1
Bendeka® 100mg/4mL (25mg/mL) (Bendamustine Hydrochloride Injection)

2

Table of Contents

1 RECOMMENDATIONS/RISK BENEFIT ASSESSMENT..........................................5
1.1 Recommendation on Regulatory Action ..............................................................5
1.2 Risk Benefit Assessment .....................................................................................6
1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies ....7
1.4 Recommendations for Postmarket Requirements and Commitments.................7

2 INTRODUCTION AND REGULATORY BACKGROUND .........................................7
2.1 Product Information .............................................................................................7
2.2 Tables of Currently Available Treatments for Proposed Indications....................9
2.3 Availability of Proposed Active Ingredient in the United States .........................11
2.4 Important Safety Issues With Consideration to Related Drugs..........................11
2.5 Summary of Presubmission Regulatory Activity Related to Submission ...........11

3 ETHICS AND GOOD CLINICAL PRACTICES........................................................12
3.1 Submission Quality and Integrity .......................................................................12
3.2 Compliance with Good Clinical Practices ..........................................................12
3.3 Financial Disclosures.........................................................................................12

4 SIGNIFICANT EFFICACY/SAFETY ISSUES RELATED TO OTHER REVIEW 
DISCIPLINES...........................................................................................................12

4.1 Chemistry Manufacturing and Controls .............................................................12
4.2 Clinical Microbiology ..........................................................................................13
4.3 Preclinical Pharmacology/Toxicology ................................................................13
4.4 Clinical Pharmacology .......................................................................................13

5 SOURCES OF CLINICAL DATA.............................................................................14
5.1 Table of Studies.................................................................................................14
5.2 Review Strategy.................................................................................................14
5.3 Discussion of Individual Studies ........................................................................15

6 REVIEW OF CLINICAL EFFICACY ........................................................................24
7 REVIEW OF SAFETY..............................................................................................26

7.1.1 Methods .............................................................................................................26
7.1.2 Categorization of Adverse Events ...............................................................26

7.2 Adequacy of Safety Assessments .....................................................................26
7.3 Major Safety Results..........................................................................................26

7.3.1 Deaths .........................................................................................................26
7.3.2 Nonfatal Serious Adverse Events................................................................27
7.3.3 Dropouts and/or Discontinuations ...............................................................28
7.3.4 Significant Adverse Events..........................................................................28

7.4.1 Supportive Safety Results .................................................................................28

Reference ID: 3849075



Clinical Review
Andrew Dmytrijuk M.D.
NDA 208194 Supporting Document 1
Bendeka® 100mg/4mL (25mg/mL) (Bendamustine Hydrochloride Injection)

3

7.4.2 Laboratory Findings.....................................................................................29
7.4.3 Vital Signs and Electrocardiograms (ECGs) ...............................................29
7.4.4 Immunogenicity ...........................................................................................29

7.5 Additional Safety Evaluations ............................................................................29
8 POSTMARKET EXPERIENCE................................................................................31
9 APPENDICES..........................................................................................................32

9.1 Literature Review/References ...........................................................................32
9.2 Advisory Committee Meeting.............................................................................32
9.3 Labeling Recommendations ..............................................................................32

Reference ID: 3849075



Clinical Review
Andrew Dmytrijuk M.D.
NDA 208194 Supporting Document 1
Bendeka® 100mg/4mL (25mg/mL) (Bendamustine Hydrochloride Injection)

4

Table of Tables

Table Number Table Title
1 Bendamustine Hydrochloride NDA Applications
2 Current Bendamustine Hydrochloride Presentations
3 Table of Studies
4 EGL-BDM-C-1301 Study Schedule
5 Key Patient Demographics
6 Pharmacokinetic Results Study EGL-BDM-C-1301
7 Frequency of Serious Adverse Events and Treatment Related Averse 

Events
8 Most Common Adverse Events in Study EGL-BDM-C-1301

Table of Figures

Figure Number Figure Title
1 EGL-BDM-C-1301 Study Schema

Reference ID: 3849075



Clinical Review
Andrew Dmytrijuk M.D.
NDA 208194 Supporting Document 1
Bendeka® 100mg/4mL (25mg/mL) (Bendamustine Hydrochloride Injection)

5

1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

NDA 208194 supporting document 1 letter date February 13, 2015 is a 505(b)(2) 
application for Bendeka® (bendamustine hydrochloride injection) 100mg/4mL 
(25mg/mL) in a 50 mL admixture, a new formulation of bendamustine hydrochloride.  
From a clinical perspective NDA 208194 should be granted approval for the following 
indications which are the same indications as the reference drug.

 Bendamustine hydrochloride is an alkylating drug indicated for treatment of 
patients with:

o Chronic lymphocytic leukemia (CLL). 
o Indolent B-cell non-Hodgkin lymphoma (NHL) that has progressed during 

or within six months of treatment with rituximab or a rituximab-containing 
regimen.

The reference drug is bendamustine hydrochloride (Treanda®) manufactured by Teva 
Pharmaceuticals.  Treanda (NDA 22303 and NDA 22249) manufactured as a lyophilized 
powder for injection, was approved for marketing on March 20, 2008 (for the CLL 
indication) and on October 31, 2008 (for the NHL indication) and is the reference listed 
drug for this new application.  An injectable solution formulation of Treanda was 
approved for marketing on September 13, 2013 as a Chemistry, Manufacturing and 
Controls (CMC) Manufacturing Supplement (NDA 22249 Supplement-015).  Both of the 
approved bendamustine hydrochloride formulations (lyophilized powder and injectable 
solution) have the same indications as those proposed for Bendeka.  The sponsor 
asserts that the new formulation of bendamustine hydrochloride (Bendeka) is 
compatible with closed system transfer devices (CSTDs), adaptors, and syringes 
containing polycarbonate or acrylonitrile-butadiene-styrene (ABS) because it does not 
contain N, N-dimethylacetamide (DMA) compared to the reference drug.  The CMC 
reviewer should also comment on the compatibility of the new formulation.  Also, the 
Bendeka product may be administered intravenously over 10 minutes compared to the 
reference bendamustine product (Treanda) intravenous administration of 60 minutes 
because of the higher concentration, i.e., 100mg/4mL (25mg/mL) in a 50 mL admixture, 
of the Bendeka product than is required for the Treanda lyophilized powder product, i.e., 
25mg/vial or 100mg/vial reconstituted to 5mg/mL. From a clinical perspective the 
pharmacokinetic results, the proportion of patients with adverse events and severity of 
adverse events in the bioequivalence study EGL-BDM-C-1301 were similar for Bendeka 
infusion over 10 minutes compared to Treanda infusion over 60 minutes. 

The Bendeka product label along with my labeling recommendations in section 9.3 
Labeling Recommendations in this review should be forwarded to the sponsor.  

Reference ID: 3849075



Clinical Review
Andrew Dmytrijuk M.D.
NDA 208194 Supporting Document 1
Bendeka® 100mg/4mL (25mg/mL) (Bendamustine Hydrochloride Injection)

6

1.2 Risk Benefit Assessment

The clinical recommendation for the approval of Bendeka is based on the safety and 
efficacy of the marketed bendamustine (Treanda) lyophilized powder for injection 
product (NDA 22249), supportive safety and efficacy information from the marketed 
bendamustine (Treanda) products and the available Bendeka supportive safety 
information from the bioequivalence study EGL-BDM-C-1301.  

Study EGL-BDM-C-1301 titled, “Phase 1, Open-Label, Crossover, Randomized, 
Bioequivalence Study To Evaluate Two Formulations Of Bendamustine (Bdm) 
Hydrochloride (Hcl) Administered To Cancer Patients” was conducted in a total of 83 
patients with a histologically confirmed diagnosis of any malignant disease, i.e., solid 
tumors and hematologic malignancies, for which no curative or standard therapy is 
appropriate.  In this study the extent (AUC) of drug exposure was within 80-125% of the 
acceptance range for bioequivalence according to the sponsor’s analysis.  From a 
clinical perspective the results of these studies demonstrated that the new 
bendamustine product (Bendeka) and the reference bendamustine product (Treanda) 
had similar bioequivalence.  The Clinical Pharmacology reviewer should also comment 
on the acceptability of the results of study EGL-BDM-C-1301 to support approval of the 
drug.  A summary of the key clinical pharmacology results from the clinical perspective 
is shown in section 4.4 Clinical Pharmacology in this review.

No new or additional safety concerns were identified in this Clinical Review of NDA 
208194 for the new bendamustine hydrochloride formulation (Bendeka).  Overall, the 
risk benefit assessment favors the approval of the Bendeka formulation for the same 
indications as that of the Treanda formulation.  Bendeka offers patients a more rapid 
intravenous infusion of bendamustine hydrochloride (10 minutes for Bendeka compared 
to 60 minutes for Treanda) and does contain DMA which is compatible with closed 
system transfer devices (CSTDs), adaptors, and syringes containing polycarbonate or 
acrylonitrile-butadiene-styrene (ABS).  Overall the proportion of patients with adverse 
events and severity of adverse events were similar for Bendeka infusion over 10 
minutes compared to Treanda infusion over 60 minutes in study EGL-BDM-C-1301.  For 
example, a similar proportion of patients reported serious adverse events (SAEs) after 
treatment with Treanda (12/81, 15%) or Bendeka (12/73, 16%).  It does not appear that 
the more rapid infusion of Bendeka compared to Treanda increases the risk or severity 
of adverse reactions for the intended populations, i.e., patients with CLL or indolent B-
cell NHL.  

The sponsor is requesting a Waiver for Pediatric Studies for Bendeka (NDA 208194) for 
patients .  The sponsor requests that a Waiver of Pediatric Studies 
be granted because Bendeka does not differ from Treanda except for dosage form.  
The Treanda label states in section 8.4 Pediatric Use that the effectiveness of Treanda 
in pediatric patients has not been established.  Treanda was evaluated in a single 
Phase 1/2 trial in pediatric patients with leukemia. The Treanda label also states that the 

Reference ID: 3849075
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safety profile for Treanda in pediatric patients was consistent with that seen in adults, 
and no new safety signals were identified.  Bendeka contains the same active ingredient 
as Treanda but may be infused more rapidly, i.e., over 10 minutes compared to Treanda 
which is infused over 60 minutes.  The indications for Bendeka are the same as that for 
Treanda and patients will be treated with the same total drug dose as that for Treanda.    
There are no new active ingredients, no new indications, no change in the route of 
administration and no significant differences in the safety profiles of Bendeka compared 
to Treanda even though Bendeka is more rapidly infused compared to Treanda.  The 
difference in the dosage form pertains to the final administration of the product, i.e., rate 
of infusion of drug.  The sponsor’s request is reasonable and I recommend that the 
sponsor’s Pediatric Waiver Request be granted.  Also, the bendamustine 50mL 
admixture was granted Orphan Designation for both indications on July 2, 2014 and is 
not subject to PREA (see Orange Book  

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies

No post-marketing risk evaluation and mitigation strategy (REMS) is recommended for 
the Bendeka formulation.  

1.4 Recommendations for Postmarket Requirements and Commitments

No Postmarketing Requirements (PMRs) or Postmarketing Commitments (PMCs) for 
this application for Bendeka (NDA 208194 supporting document 1) are recommended.  
There are no outstanding PMRs or PMCs for the reference bendamustine product 
Treanda.  

2 Introduction and Regulatory Background

2.1 Product Information

The sponsor submits NDA 208194 for Bendeka which is a new injectable bendamustine 
hydrochloride formulation.  The sponsor cross-references NDA 22303 for Treanda 
(bendamustine hydrochloride) lyophilized powder formulation to support the safety and 
efficacy of the Bendeka formulation.  The sponsor proposes the same indications for 
Bendeka as for Treanda as follows.

 Bendamustine hydrochloride is an alkylating drug indicated for treatment of 
patients with:

o Chronic lymphocytic leukemia (CLL).  The efficacy relative to first line 
therapies other than chlorambucil has not been established.  

Reference ID: 3849075
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o Indolent B-cell non-Hodgkin lymphoma (NHL) that has progressed during 
or within six months of treatment with rituximab or a rituximab-containing 
regimen. 

A Dear Health Care Provider (DHCP) Letter regarding important safety and 
incompatibility information for Treanda injection (45 mg/0.5 mL or 180 mg/2 mL solution) 
was issued on March 09, 2015.  The DHCP letter states that Treanda Injection (45 
mg/0.5 mL or 180 mg/2 mL solution) is not compatible with closed system transfer 
devices (CSTDs), adaptors, and syringes containing polycarbonate or acrylonitrile-
butadiene-styrene (ABS) due to contact with N,N-dimethylacetamide (DMA). This 
incompatibility leads to device failure, e.g., leaking, breaking, or operational failure of 
CSTD components, possible product contamination, and potential serious adverse 
health consequences to the practitioner including skin reactions, or to the patient, 
including but not limited to the risk of small blood vessel blockage if they receive product 
contaminated with dissolved ABS or polycarbonate.  

In NDA 208194 supporting document 4 letter date March 13, 2015 the sponsor (Eagle 
Pharmaceuticals) states that their bendamustine hydrochloride injection product, i.e., 
Bendeka 100 mg/4 mL (25 mg/mL) in a 50 mL admixture, is DMA free and does not 
have the same incompatibility safety concerns as the Teva Pharmaceuticals 
bendamustine product (Treanda).  The CMC reviewer should also comment on the 
compatibility of the new formulation.  The sponsor’s table below shows a comparison of 
the currently available bendamustine hydrochloride formulations.  Also, Bendeka may 
be administered intravenously over 10 minutes compared to the reference 
bendamustine product (Treanda) intravenous administration of 60 minutes because of 
the higher concentration, i.e., 100mg/4mL (25mg/mL) in a 50 mL admixture, of the 
Bendeka product than is required for the Treanda lyophilized powder product, i.e., 
25mg/vial or 100mg/vial reconstituted to 5mg/mL. 

Reference ID: 3849075
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Reviewer comment for section 2.  The sponsor proposes the same indications and 
labeling information for Bendeka as for Treanda.     

3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity

An Office of Study Integrity and Surveillance (OSIS) review was conducted for the 
analytical portion of the bioequivalence study EGL-BDM-C-1301 by Dr. Hansong Chen 
(Pharmacologist, Division of New Drug Bioequivalence Evaluation (DNDBE), final 
signature date August 4, 2015).  In his review Dr. Chen states that the data from the 
audited study were found to be reliable. Therefore, this reviewer recommends that the 
data be accepted for further Agency review.

3.2 Compliance with Good Clinical Practices

EGL-BDM-C-1301 was conducted in compliance with the current revision of the 
Declaration of Helsinki, the International Conference on Harmonization Guidelines for 
Good Clinical Practices and local regulatory requirements.  The protocol was approved 
by an Institutional Review Board prior to initiation and implementation of the study.  
Written informed consent provided by the patient was required in order to enroll into the 
study EGL-BDM-C-1301.  The informed consent, protocol violations and site-specific 
issues were reviewed and found to be within accepted standards.

3.3 Financial Disclosures

No investigators participating in the trials supporting NDA 208194 reported a financial 
interest.  

Reviewer comment for section 3:  All studies were conducted in compliance with the 
current revision of the Declaration of Helsinki, the International Conference on 
Harmonization Guidelines for Good Clinical Practices and local regulatory requirements.  
No investigators in the studies supporting NDA 208194 reported an equity interest.  The 
ethics and good clinical practices considerations for this application are acceptable.

4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines

4.1 Chemistry Manufacturing and Controls

The CMC review of NDA 208194 supporting document 1 is ongoing.  No review issues 
were noted by CMC reviewers for the Filing Communication – No Filing Review Issues 
Identified letter which was sent to the sponsor on April 13, 2015.
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4.2 Clinical Microbiology

No Clinical Microbiology issues were identified in the Filing Communication – No Filing 
Review Issues Identified letter which was sent to the sponsor on April 13, 2015.  The 
Clinical Microbiology review of NDA 208194 supporting document 1 is ongoing.

4.3 Preclinical Pharmacology/Toxicology

In his review of NDA 208194 supporting document 1 Dr. Michael Manning (Division of 
Hematology Oncology Toxicology Reviewer, final signature date October 1, 2015) 
states that the sponsor’s nonclinical testing strategy was designed in accordance with 
FDA/CDER Draft Guidance for Industry and Review Staff: Nonclinical Safety Evaluation 
of Reformulated Drug Products and Products Intended for Administration by an 
Alternate Route (March 2008).  The review by Dr. Manning states that the sponsor 
submitted reports to assess the hemolytic and irritant potential of bendamustine 
hydrochloride at a concentration of up to 5.6 mg/mL, the highest final admixture 
concentration covering the clinical dose range.  Dr. Manning states in his review that 
from the Pharmacology/Toxicology perspective, bendamustine hydrochloride, 
administered as a 50mL admixture over an infusion time of 10 minutes may be 
approved for the proposed indications.

4.4 Clinical Pharmacology

Clinical Pharmacology review of NDA 208194 supporting document 1 is ongoing.  No 
Clinical Pharmacology issues were identified in the Filing Communication – No Filing 
Review Issues Identified letter which was sent to the sponsor on April 13, 2015.  
Support for the approval of this application for Bendeka comes from one bioequivalence 
study EGL-BDM-C-1301.  Additional details regarding this study can be found in section 
5.1 Table of Studies in this review.  A summary of study EGL-BDM-C-1301 can be 
found below in section 5.3 Discussion of Individual Studies.  Key efficacy results (from a 
clinical perspective) and safety results from study EGL-BDM-C-1301 are summarized in 
section 6 Review of Clinical Efficacy and section 7 Review of Safety, respectively, in this 
review. 

Reviewer comment for section 4.   CMC, Clinical Microbiology and Clinical 
Pharmacology reviews of NDA 208194 are ongoing.  These reviewers should comment 
on the approvability of NDA 208194.  No CMC, Clinical Microbiology or Clinical 
Pharmacology concerns for NDA 208030 have been identified from a Clinical 
perspective.  

Reference ID: 3849075
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5 Sources of Clinical Data

5.1 Table of Studies

The table below shows the study included to support NDA application 208194 for 
Bendeka.  

Table 3.  Table of Studies

BDM = bendamustine;  Eagle-BDM = Bendeka; Teva-BDM = Treanda
Sponsor’s table NDA 208194 section 5.2 Tabular list of Clinical Studies

5.2 Review Strategy

NDA 208194 supporting document 1 is a 505b(2) application for Bendeka that cross-
references the safety and efficacy data of the marketed bendamustine product Treanda 
in NDA 22249.  Clinical review of the study shown in section 5.1 Tables of Studies is in 
this review.  This Clinical Review for Bendeka (NDA 208194) focuses on the available 
safety information from study EGL-BDM-C-1301.  

Reference ID: 3849075
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5.3 Discussion of Individual Studies

The study supporting the Bendeka application NDA 208194 is described in section 5.1 
Table of Studies in this review, i.e., study EGL-BDM-C-1301.  Briefly, study EGL-BDM-
C-1301 was an open-label, randomized, crossover (3-period, partially replicated) Phase 
1 study to demonstrate the bioequivalence (BE), safety and tolerability profile of 2 
formulations of bendamustine hydrochloride (120 mg/m2) administered to cancer 
patients with histologically confirmed diagnosis of cancer (solid tumors and hematologic 
malignancies excluding CLL) who had progressed or relapsed on standard therapy, or 
for whom no curative or standard therapy was appropriate.  The formulations of 
bendamustine administered were Eagle-Bendamustine (Eagle-BDM, Bendeka) given 
intravenously (IV) over 10 minutes and Teva-Bendamustine (Teva-BDM, Treanda) 
given IV over 60 minutes.   The study was a partially replicated design where the 
reference product was replicated across 2 periods.  Each patient participated in a 
Screening Visit and a 56-day treatment period (2 Study Treatment cycles of 28 days [± 
2 days]). Two single doses of Study Treatment were administered during each 28-day 
cycle. The End-of-Study (EOS) Visit occurred on Cycle 2, Day 28 (or 28 days [± 2 days] 
from administration of the last Study Treatment) for the purpose of assessing safety and 
tolerability.  A total of 81 subjects (34 male and 47 female) adult (age 40-82 years) were 
enrolled in the study.  The EGL-BDM-C-1301 Study Schema is shown in the sponsor’s 
figure below.

Reference ID: 3849075
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Figure 1.  EGL-BDM-C-1301 Study Schema

Sponsor’s figure EGL-BDM-C-1301 study report page 40

Patients were monitored and evaluated according to the study schedule shown in the 
sponsor’s table below.
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Table 4.  EGL-BDM-C-1301 Study Schedule
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Sponsor’s table Study Report EGL-BDM-C-1301 pages 42-44

The key inclusion criteria were as follows.
 Histologically confirmed diagnosis of any malignant disease for which no curative 

or standard therapy is appropriate.  Patients with chronic lymphocytic leukemia 
(CLL) were excluded.

 Hemoglobin > 9g/dL.
 Absolute neutrophil count ≥ 1500/µL.
 Platelet count ≥ 100,000/µL.
 Liver transaminases < 2.5 x upper limit of normal (ULN) and total bilirubin < 1.5 x 

ULN.
 Serum creatinine ≤ 1.5 x ULN and urine creatinine clearance by Cockroft-Gault ≥ 

40mL/min.

The key exclusion criteria were as follows.
 Surgery or radiation therapy within 4 weeks of enrollment.
 Presence of brain metastases.
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 Body mass index (BMI) ≥ 35kg/m2.
 Pregnant or nursing mothers.
 History of HIV infection or other ongoing infection.

The 90% confidence intervals of the ratio of least-squares means for AUC0-t  and AUC0-∞ 
of the test formulation to reference formulation were to be within the 80% to 125% 
range.  Safety was assessed by monitoring adverse events throughout the study.  
Key efficacy results (from a clinical perspective) and safety results from study EGL-
BDM-C-1301 are summarized in section 6 Review of Clinical Efficacy and section 7 
Review of Safety, respectively, in this review. 

In this study 83 patients were enrolled.  Two patients were randomized but did not 
receive study drug.  81 patients received at least 1 dose of bendamustine.  Fifty seven 
patients completed the study.  There were 24 patients who were discontinued from the 
study prematurely.  Early discontinuations from the study were for the following reasons: 
adverse events (n=4 consisting of grade 3 fatigue, grade 3 pneumonia, grade 2 edema, 
grade 2 nausea in one patient each), death (n = 3 consisting of disease progression in 2 
patients and disease progression with edema in 1 patient), insufficient therapeutic 
response (n =4), patients lost to follow-up (n =1), sponsor/ investigator request (n = 5), 
patient withdrew consent (n = 5) and other reason not specified (n = 2). Protocol 
violations consisted almost entirely of violations in the pharmacokinetic (PK) sampling 
guideline (26/28 patients).  The other protocol violations were infusion related protocol 
deviations.  The range of infusion time for Bendeka was 9-17 minutes and the infusion 
time for Treanda was 58-95 minutes.  The key demographics of patients enrolled in 
study EGL-BDM-C-1301 are summarized in the sponsor’s tables below.   The median 
age of patients enrolled was 64 years (range 40-82 years).  Most patients (47/81, 58%) 
were females.  Patients in this study were most frequently diagnosed with breast cancer 
(11/81, 14%) or other cancers (19/81, 23%).  In this study 38/81 (47%) patients had 
stage IV cancer at enrollment.  
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Table 5.  Key Patient Demographics
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Sponsor’s tables EGL-BDM-C-1301 study report page 89 and 91-93

Reviewer comment for section 5.  From a clinical perspective the study supporting the 
Jadenu application NDA 208194, i.e., EGL-BDM-C-1301, appears to be reasonably well 
designed to support a bioequivalence comparison of Bendeka to the reference Treanda 
product.  The Clinical Pharmacology review of NDA 208194 is ongoing.  The safety 
assessment considerations for these studies are acceptable.  Routine physical 
examinations, evaluations for laboratory adverse reactions and clinical adverse 
reactions such as electrocardiographic (ECG) changes were performed.  From a clinical 
perspective the protocol violations appear to be minor and did not appear to significantly 
confound the safety or efficacy results for study EGL-BDM-C-1301.  In this study 81 
patients received at least 1 dose of study drug.  Most patients enrolled in this study 
were diagnosed with breast or other cancers.  Patients enrolled in this study were 
primarily diagnosed with stage IV disease which carries with it a poor prognosis.  
Exclusion of patients from study EGL-BDM-C-1301 is acceptable from a clinical 
perspective because FDA stated in a Type B Meeting on January 15, 2013 that the 
sponsor should evaluate the Bendeka 120mg/m2 IV administered over 10 minutes dose 
in this bridging study, i.e., EGL-BDM-C-1301 (see FDA Meeting Minutes final signature 
date January 16, 2015).  However, the bendamustine hydrochloride approved dose for 
the indolent NHL indication is 120 mg/m2 administered intravenously over 60 minutes 
on Days 1 and 2 of a 21-day cycle, up to 8 cycles.  The bendamustine hydrochloride 
approved dose for the CLL indication is 100 mg/m2 administered intravenously over 30 
minutes on Days 1 and 2 of a 28-day cycle, up to 6 cycles.  Therefore, patients with CLL 
were excluded from study EGL-BDM-C-1301.  In addition, clinical practice for the 
treatment of aggressive CLL has expanded to include chemo-immunotherapy and the 
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new tyrosine kinase inhibitor, ibrutinib, which may limit the clinical utility of 
bendamustine for the CLL indication.  

6 Review of Clinical Efficacy
In NDA 208194 supporting document 1 the sponsor proposes that Bendeka is indicated 
for the same indications as the Treanda reference drug product, i.e.,

 Bendamustine hydrochloride is an alkylating drug indicated for treatment of 
patients with:

o Chronic lymphocytic leukemia (CLL). 
o Indolent B-cell non-Hodgkin lymphoma (NHL) that has progressed during 

or within six months of treatment with rituximab or a rituximab-containing 
regimen.

The approval of this indication for Bendeka is supported by the pharmacokinetic results 
from study EGL-BDM-C-1301 which is described in section 5.3 Discussion of Individual 
Studies in this review.  The sponsor’s table below summarizes the key pharmacology 
results of study EGL-BDM-C-1301 from a clinical perspective.  The sponsor’s table 
shows that pharmacokinetic parameters are similar between the Bendeka product and 
the Treanda product.  
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Table 6.  Pharmacokinetic Results Study EGL-BDM-C-1301

Sponsor’s table EGL-BDM-C-1301 study report page 103

Reviewer comment for section 6.  The sponsor cross references the efficacy and safety 
of Treanda lyophilized powder formulation to support the current application for 
Bendeka in NDA 208194.  Bendeka may be administered intravenously over 10 minutes 
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compared to the reference bendamustine product (Treanda) intravenous administration 
of 60 minutes because of the higher concentration, i.e., 100mg/4mL (25mg/mL) in a 50 
mL admixture, of the Bendeka product than is required for the Treanda lyophilized 
powder product, i.e., 25mg/vial or 100mg/vial reconstituted to 5mg/mL.  From a clinical 
perspective based on the sponsor’s analysis the bioequivalence appears to be similar 
for Bendeka compared to Treanda as demonstrated in the comparative bioequivalence 
study EGL-BDM-C-1301 submitted in NDA 208194 supporting document 1.  The 
Clinical Pharmacology review of NDA 208194 is ongoing.  The Clinical Pharmacology 
reviewer should comment on the acceptability of the results of study EGL-BDM-C-1301 
to support approval of the Bendeka formulation. 

7 Review of Safety

7.1.1 Methods

The sponsor cross references the efficacy and safety of Treanda lyophilized powder to 
support the current application for Bendeka NDA 208194.  Study EGL-BDM-C-1301 
discussed in section 5 Sources of Clinical Data was reviewed to evaluate the safety of 
Bendeka in the application NDA 208194.    

7.1.2 Categorization of Adverse Events

Adverse events (AEs) were characterized according to National Cancer Institute 
Common Terminology for Adverse Events (NCI CTCAE) v. 4 criteria.   

7.2 Adequacy of Safety Assessments

Overall 81adult patients with histologically confirmed diagnosis of cancer (solid tumors 
and hematologic malignancies excluding chronic lymphocytic leukemia [CLL]) who had 
progressed or relapsed on standard therapy, or for whom no curative or standard 
therapy was appropriate received at least 1 dose of bendamustine.  Patients in this 
study were most frequently diagnosed with breast cancer (11/81, 14%) or other cancers 
(19/81, 23%).  There were 5 patients enrolled with hematologic malignancies including 
one patient with NHL, one patient with Waldenstrom Macroglobulinemia and three 
patients with multiple myeloma.  In this study 38/81 (47%) patients had stage IV cancer 
at enrollment. 

7.3 Major Safety Results

7.3.1 Deaths

In this study 6 deaths were reported (patient #101009, 104005, 104012, 108001, 
108013 and 101001).  The deaths occurred between 18 and 46 days after administering 
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the last dose of study drug.  The primary cause of death for all 6 patients was attributed 
to disease progression and included endometrial cancer (n =2),  fibrosarcoma (n=1), 
lung cancer brain metastases (n=1), leiomyosarcoma (n=1) and esophageal cancer 
(n=2).  These cases are briefly summarized as follows.

 Patient 101009 – Male age 40 years with a history of fibrosarcoma stage IV.    
The patient received 2 doses of study drug (Bendeka then Treanda).  The patient 
died 25 days after the last dose of study drug.  

 Patient 104005 – Male age 69 years with a history of bladder cancer stage IV.  
The patient had bilateral lower extremity edema considered to be related to 
venous thromboembolic disease.  The patient received 2 doses of study drug 
(Bendeka then Treanda).  The patient died 46 days after the last dose of study 
drug. 

 Patient 104012 – Female age 72 years with a history of endometrial cancer stage 
IV.  The subject received 2 doses of study drug (Treanda then Bendeka).  The 
patient died 23 days after the last dose of study drug.  

 Patient 108001 – Male age 60 years with a history of spindle cell sarcoma stage 
IV.  The patient received 2 doses of study drug (Treanda then Bendeka).  The 
patient died 18 days after the last dose of study drug.

 Patient 108013 – Female age 53 years with a history of endometrial cancer stage 
IV.  The patient received 2 doses of study drug (Treanda then Bendeka).  The 
patient died 24 days after the last dose of study drug.  

 Patient 101001 – Male age 73 years with a history of esophageal cancer stage 
IV.  The patient completed the study but died 34 days after the last dose of study 
drug due to disease progression.    

7.3.2 Nonfatal Serious Adverse Events

The reviewer’s table below summarizes the frequency of SAEs and treatment related 
adverse events.  A similar proportion of patients reported SAEs after treatment with 
Treanda (12/81, 15%) or Bendeka (12/73, 16%).   SAEs reported in ≥ 3 patients was 
abdominal pain (n = 3 Treanda, n = 1 Bendeka).  No other SAEs were reported in ≥ 3 
patients.
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Table 7. Frequency of Serious Adverse Events And Treatment Related Adverse Events*
n, % Treanda (n = 81) Bendeka (n=73)
SAEs 12, 15 12, 16
Grade ≥ 3 10, 12 12, 16
AEs Definitely Related to 
Study Drug 

10, 12 7, 10

AEs Possibly/Probably 
Related to Study Drug

27, 33 25, 34

*Proximal to most recent study drug administration. SAEs = Serious adverse events; 
AEs = Adverse events.  Reviewer’s table derived from sponsor’s tables EGL-BDM-C-
1301 page 115 

7.3.3 Dropouts and/or Discontinuations

There were 24 patients who were discontinued from the study prematurely as discussed 
in section 5.3 Discussion of Individual Studies in this review.  Early discontinuations 
from the study were for the following reasons: adverse events (n=4 consisting of grade 
3 fatigue, grade 3 pneumonia, grade 2 edema, grade 2 nausea in one patient each), 
death (n = 3 consisting of disease progression in 2 patients and disease progression 
with edema in 1 patient), insufficient therapeutic response (n =4), patients lost to follow-
up (n =1), sponsor/ investigator request (n = 5), patient withdrew consent (n = 5) and 
other reason not specified (n = 2).   

7.3.4 Significant Adverse Events

A total of 40 (49.4%) patients experienced a total of 78 adverse events (AEs) either 
during infusion or within 1 hour after the end of infusion.  A similar proportion of patients 
treated with either study drug (26/81, 32% for Treanda compared to 21/73, 29% for 
Bendeka) had AEs within 1 hour after the end of infusion of either study drug.

In this study 38/81 (47%) of patients reported CTCAE grade ≥ 3 AEs.  There were 
20/81(25%) of patients most recently treated with Treanda compared to 25/73 (34%) of 
patients most recently treated with Bendeka who reported CTCAE grade ≥ 3 AEs. 
CTCAE Grade 4 AEs were reported in 3 patients who had 6 events including pericardial 
effusion, gastric ulcer hemorrhage, hyperkalemia, respiratory distress, respiratory failure 
and pleural effusion after treatment with Treanda and 1 patient had one CTCAE Grade 
4 event of acute pancreatitis after treatment with Bendeka.  

7.4.1 Supportive Safety Results

The most common adverse events reported in ≥ 15% of patients in study EGL-BDM-C-
1301 overall are shown in the reviewers table below.  The table shows that nausea, 
fatigue, pyrexia, dehydration, decreased appetite and anemia were the most common 
AEs reported for after recent treatment with either study during.
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