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Date: July 8, 2016

From: Andrew Dmytrijuk M.D.
Medical Officer
Division of Hematology Products

Subject: Correction to Division of Hematology Products (DHP) Clinical Review for 
Bendeka by Dr. Andrew Dmytrijuk, Final Signature Date November 19, 2015

Re: NDA 208194 Bendeka® (Bendamustine Hydrochloride Injection) 100mg/4 mL 
(25mg/mL) 

This memorandum is intended to note and correct a typographical error and clarify a sentence in 
the Division of Hematology Products (DHP) Clinical Review of NDA 208194 Bendeka® 
(Bendamustine Hydrochloride Injection) 100mg/4 mL (25mg/mL) by Dr. Andrew Dmytrijuk 
(final signature date November 19, 2015).  

On page 6 under section 1.2 Risk Benefit Assessment, third paragraph, the third sentence which 
begins, “Bendeka offers patients a more rapid…” has a typographical error.  This sentence 
should be replaced by the following:  “Bendeka offers patients a more rapid intravenous infusion 
of bendamustine hydrochloride (10 minutes for Bendeka compared to 60 minutes for Treanda). 
Bendeka does not contain DMA and is compatible with closed system transfer devices (CSTDs), 
adaptors, and syringes containing polycarbonate or acrylonitrile-butadiene-styrene (ABS).”
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4. Nonclinical Pharmacology/Toxicology

The Applicant did not submit any new nonclinical studies since the previous NDA submission 
(NDA 205580). Pharmacology/Toxicology had no concerns with the nonclinical findings and 
the excipients used for Eagle’s Bendamustine HCl Injection. The nonclinical reviewer 
recommended approval of the NDA for Bendamustine HCl Injection administered as a 50 mL 
admixture over an infusion time of 10 minutes, for the proposed indications.

I concur with the conclusions reached by the pharmacology/toxicology  reviewer that there are 
no outstanding pharm/tox issues that preclude approval.

5.    Clinical Pharmacology/Biopharmaceutics 

There was no Clinical Pharmacology review for this NDA. The submitted bioequivalence 
study was reviewed by the Office of Product Quality Biopharmaceutics team. 

The bioequivalence study was an open-label, cross-over, randomized bioequivalence study 
designed to evaluate Eagle’s Bendamustine HCl Injection (BDM) administered to patients 
with a histological diagnosis of cancer (solid tumors and hematologic malignancies excluding 
chronic lymphocytic leukemia) who had progressed or relapsed on standard therapy, or for 
whom no curative or standard therapy was appropriate. The primary objective was to 
demonstrate that Eagle-BDM formulation is bioequivalent to the currently marketed Teva-
BDM (listed drug) with respect to total bendamustine exposure (AUC). The maximum peak 
plasma concentration (Cmax) for Eagle-BDM is higher than for Teva-BDM due to a 6-fold 
longer administration of Teva-BDM (10 minutes versus 60 minutes). 

The study was carried out over two 28-day treatment cycles, in which subjects were 
randomized into 3 groups. Group 1 received 1 dose of Eagle-BDM followed by 1 dose of 
Teva-BDM in the 1st cycle, and Teva-BDM followed by Eagle-BDM in the 2nd cycle. Group 2 
received 1 dose of Teva-BDM followed by 1 dose of Eagle-BDM in the 1st cycle, and Teva-
BDM followed by Eagle-BDM in the 2nd cycle. Group 3 received 1 dose of Teva-BDM 
followed by 1 dose of Teva-BDM in the 1st cycle, and Eagle-BDM followed by Eagle-BDM in 
the 2nd cycle. PK analyses were performed after doses 1, 2, and 3. Safety data were obtained 
throughout the 2 cycles.   

The biopharmaceutics review concluded that “the Eagle-BDM is bioequivalent to Teva-BDM 
for BDM AUC0-t and AUC0-∞ for the two PKE populations (FDA requested [n=60] and Eagle 
proposed [n=44]), as well as for the two Secondary Sensitivity populations (FDA requested 
[n=57] and Eagle proposed [n=38]), respectively, by using the RSABE method as well as the 
unscaled-ABE method.” The biopharmaceutics reviewer concluded that the safety profiles of 
the two products are similar based on the clinical safety review in DARRTs, despite the higher 
Cmax achieved by the Eagle-BDM product.  No biopharmaceutical issues that would preclude 
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13. Decision/Action/Risk Benefit Assessment
 Regulatory Action: Approval 

 Risk Benefit Assessment: The indications for Bendeka are the same as that for 
Treanda and patients will be treated with the same total drug dose as using 
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 risk benefit assessment favors the approval 
of the Bendeka formulation for the same indications as that of the Treanda 
formulation. Bendeka is compatible with closed system transfer devices, 
adaptors, and syringes containing polycarbonate or acrylonitrile-butadiene-
styrene. 

 Recommendation for Postmarketing Risk Management Activities
None.

 Recommendation for other Postmarketing Study Commitments
None.
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I concur with the conclusions reached by the chemistry reviewers regarding the acceptability 
of the manufacturing of the drug product and drug substance.  Manufacturing site inspections 
were acceptable.  Stability testing supports an expiry of 24 months, when stored in refrigerator 
at 2° – 8°C (36° -46°F), protected from light.  There are no outstanding issues.

4. Nonclinical Pharmacology/Toxicology

The Applicant did not submit any new nonclinical studies since the previous NDA submission 
(NDA 205580). Pharmacology/Toxicology had no concerns with the nonclinical findings and 
the excipients used for Eagle’s Bendamustine HCl Injection. The nonclinical reviewer 
recommended approval of the NDA for Bendamustine HCl Injection administered as a 50 mL 
admixture over an infusion time of 10 minutes, for the proposed indications.

I concur with the conclusions reached by the pharmacology/toxicology  reviewer that there are 
no outstanding pharm/tox issues that preclude approval.

5.    Clinical Pharmacology/Biopharmaceutics 

There was no Clinical Pharmacology review for this NDA. The submitted bioequivalence 
study was reviewed by the Office of Product Quality Biopharmaceutics team. 

The bioequivalence study was an open-label, cross-over, randomized bioequivalence study 
designed to evaluate Eagle’s Bendamustine HCl Injection (BDM) administered to patients 
with a histological diagnosis of cancer (solid tumors and hematologic malignancies excluding 
chronic lymphocytic leukemia) who had progressed or relapsed on standard therapy, or for 
whom no curative or standard therapy was appropriate. The primary objective was to 
demonstrate that Eagle-BDM formulation is bioequivalent to the currently marketed Teva-
BDM (listed drug) with respect to total bendamustine exposure (AUC). The maximum peak 
plasma concentration (Cmax) for Eagle-BDM is higher than for Teva-BDM due to a 6-fold 
longer administration of Teva-BDM (10 minutes versus 60 minutes). 

The study was carried out over two 28-day treatment cycles, in which subjects were 
randomized into 3 groups. Group 1 received 1 dose of Eagle-BDM followed by 1 dose of 
Teva-BDM in the 1st cycle, and Teva-BDM followed by Eagle-BDM in the 2nd cycle. Group 2 
received 1 dose of Teva-BDM followed by 1 dose of Eagle-BDM in the 1st cycle, and Teva-
BDM followed by Eagle-BDM in the 2nd cycle. Group 3 received 1 dose of Teva-BDM 
followed by 1 dose of Teva-BDM in the 1st cycle, and Eagle-BDM followed by Eagle-BDM in 
the 2nd cycle. PK analyses were performed after doses 1, 2, and 3. Safety data were obtained 
throughout the 2 cycles.   

The biopharmaceutics review concluded that “the Eagle-BDM is bioequivalent to Teva-BDM 
for BDM AUC0-t and AUC0-∞ for the two PKE populations (FDA requested [n=60] and Eagle 
proposed [n=44]), as well as for the two Secondary Sensitivity populations (FDA requested 
[n=57] and Eagle proposed [n=38]), respectively, by using the RSABE method as well as the 
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unscaled-ABE method.” The biopharmaceutics reviewer concluded that the safety profiles of 
the two products are similar based on the clinical safety review in DARRTs, despite the higher 
Cmax achieved by the Eagle-BDM product.  No biopharmaceutical issues that would preclude 
were identified and the biopharmaceutics reviewer found the information adequate to support 
the approval of NDA 208194.
  
I concur with the conclusions reached by the biopharmaceutics reviewer that there are no 
outstanding clinical pharmacology issues that preclude approval. 

6. Clinical Microbiology 
N/A.

7. Clinical/Statistical-Efficacy

There were no clinical data submitted aside from the bioequivalence study described above. 
No clinical issues that preclude approval were found and the clinical reviewer found the 
information adequate to support the approval of NDA 208194. There was no Statistical review 
for this NDA.

8. Safety

The clinical reviewer concluded that “From a clinical perspective the pharmacokinetic results, 
the proportion of patients with adverse events and severity of adverse events in the 
bioequivalence study were similar for Bendeka infusion over 10 minutes compared to Treanda 
infusion over 60 minutes. Review of safety in the bioequivalence study supporting the 
Bendeka application (NDA 208194) does not raise new or additional safety concerns for the 
Bendeka formulation and faster infusion rate compared to the marketed Treanda lyophilized 
powder product.”

The increased osmolality of the proposed drug product once diluted into either 0.9% Sodium 
Chloride Injection, USP or 2.5% Dextrose/0.45% Sodium Chloride Injection, USP  

 The clinical review stated, “In 
NDA 208194, there were no reported adverse reactions of phlebitis or hemolysis.  The faster 
infusion rate of Bendeka, i.e., 10 minutes, compared to the infusion rate of Treanda, i.e., 60 
minutes, does not appear to increase the risk for hemolysis, phlebitis, or infusion site 
reactions”.  

9. Advisory Committee Meeting  

This application was not presented at an Advisory Committee meeting.
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10. Pediatrics
Bendamustine 50mL admixture was granted Orphan Designation for both indications (see 
above in Background) and is not subject to PREA. 

The labeling for the listed drug contains information in the Pediatric Use section based upon a 
study conducted by the listed drug applicant.  Information from the study regarding pediatric 
experience was placed into the label based on safety concerns that could arise should the 
product be used off label in pediatric patients.  Consequently, this information was retained in 
the label for the new Eagle bendamustine product.

11. Other Relevant Regulatory Issues

• Application Integrity Policy (AIP):  No issues were identified.

•  Exclusivity or patent issues:  The following exclusivities are listed in the Orange 
Book: 

Exclusivity Data
Application Number Product Number Exclusivity Code  Exclusivity 

Expiration
N022249 001 ODE 
N022249 001 PED 
N022249 001 ODE 
N022249 001 PED 

The holder of the exclusivities, Cephalon, Inc., “consents to FDA’s final approval of NDA 
208194, submitted by Eagle Pharmaceuticals, Inc. on February 13, 2015, notwithstanding the 
orphan drug and pediatric exclusivities applicable to NDA 022249 and NDA 022303 for 
TREANDA (bendamustine hydrochloride) currently held by or granted to Cephalon.”

• Financial disclosures:  In accordance with 21 CFR 54.4, the applicant submitted the 
required financial disclosure requirement and certification.

• Other GCP issues: None 

• Office of Study Integrity and Surveillance (OSIS) Audits: FDA Office of Scientific 
Investigations performed inspections of the following clinical sites: 

- Oncology Institute of Hope and Innovation, Long Beach, CA 
- Evergreen Hematology & Oncology, Spokane, WA
- Greenville Hospital System University Medical Center,  Greenville, SC
- Cancer Center of Kansas, Wichita, KS
-
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The inspection of the  site where analytical testing in support of the 
bioequivalence study was conducted on .  A 1-item Form FDA 483 was 
issued at the conclusion of the inspection.  OSIS concluded that this observation does not 
affect the data integrity of the study.

The study data from the four clinical sites were found to be acceptable by the 
OSIS/DGDBE review team.

• Other discipline consults:  None

• Any other outstanding regulatory issues:  None

“There are no other unresolved relevant regulatory issues”

12. Labeling

• Proprietary name: The DMEPA review of the proprietary name, Bendeka, was found 
acceptable.  

• Division of Medication Error Prevention and Analysis (DMEPA):  Labeling 
recommendations included an increase the font size, reduction of the size of company 
logo, bolding important information and including a re-sealable peel-back label for the 
container carton label.

• Office of Prescription Drug Promotion (OPDP):  OPDP did not have any labeling 
comments to the draft prescribing information.

• Prescribing Information: The wording of the labeling in the PLR format has been 
reviewed and comments from all disciplines (including DMEPA) were conveyed to the 
applicant.  

• Carton and Immediate container label: The drug product and DMEPA reviewers 
made suggested edits to the carton and immediate container label.  All revisions were 
accepted by the applicant. 

Patient labeling/Medication guide: This is not required for this product.

In summary: Final labeling was found acceptable for all the review disciplines and it was 
agreed upon by the Applicant.
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13. Decision/Action/Risk Benefit Assessment
• Regulatory Action: Approval 

• Risk Benefit Assessment: 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 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 and does contain DMA which is compatible with 
closed system transfer devices, adaptors, and syringes containing polycarbonate 
or acrylonitrile-butadiene-styrene. 

• Recommendation for Postmarketing Risk Management Activities
None.

• Recommendation for other Postmarketing Study Commitments
None.
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