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Through: Christopher Sheth, PhD
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Subject: NDA Resubmission
NDA: 207155
Drug: Evomela (melphalan hydrochloride) for Injection
Indication: High-dose conditioning treatment prior to hematopoietic progenitor cell 

transplantation in patients with multiple myeloma and palliative treatment of 
patients with multiple myeloma

Applicant: Spectrum Pharmaceuticals Inc.

The current submission, Supporting Document 20 for NDA 207155, is a Class 2 Resubmission.  
NDA 207155 was submitted in December 2014 as a 505(b)(2) application for Evomela with 
Alkeran (melphalan hydrochloride) for Injection as the listed drug.  The FDA issued a complete 
response letter to the Applicant in October 2015 based on deficiencies related to product quality.  
The primary pharmacology/toxicology review of the NDA was completed and filed on August 
24, 2015.  There were no pharmacology/toxicology concerns with the application and the 
recommended regulatory action from pharmacology/toxicology was approval.  This 
resubmission contains no new pharmacology/toxicology information.  

Recommendation:

Recommending approval.  There are no pharmacology/toxicology issues for NDA 207155 to 
preclude approval of the drug for the proposed indications.
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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 207155 are owned by Spectrum Pharmaceuticals Inc. or 
are data for which Spectrum Pharmaceuticals Inc. has obtained a written right of 
reference.  Any information or data necessary for approval of NDA 207155 that 
Spectrum Pharmaceuticals Inc. does not own or have a written right to reference 
constitutes one of the following: (1) published literature, or (2) a prior FDA finding of 
safety or effectiveness for a listed drug, as reflected in the drug’s approved labeling.  
Any data or information described or referenced below from reviews or publicly 
available summaries of a previously approved application is for descriptive purposes 
only and is not relied upon for approval of NDA 207155.
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1 Executive Summary

1.1 Introduction
Melphalan, also known as L-phenylalanine mustard, phenylalanine mustard, L-PAM, or 
L-sarcolysin is a phenylalanine derivative of nitrogen mustard and an alkylating agent.  
The current melphalan product, Alkeran® (melphalan hydrochloride) for Injection, is 
approved for the palliative treatment of patients with multiple myeloma for whom oral 
therapy is not appropriate.  Evomela™ (Captisol®-enabled melphalan hydrochloride) for 
Injection is a new melphalan hydrochloride product that contains Captisol as an 
excipient instead of propylene glycol. NDA 207155 has been submitted as a 505(b)(2) 
application for Evomela with Alkeran (melphalan hydrochloride) for Injection as the 
listed drug.  With the submission of NDA 207155, Spectrum Pharmaceuticals Inc. is 
pursuing two indications for Evomela, the current palliative treatment indication for 
Alkeran and a new indication of high-dose conditioning treatment prior to hematopoietic 
progenitor (stem) cell transplantation in patients with multiple myeloma.  To support the 
proposed indications, the Applicant has submitted literature of the nonclinical studies 
conducted with melphalan, an in vitro hemolytic study of the vehicle, and a bridging 
pharmacokinetic study comparing Evomela to Alkeran in rats.  Additionally, the 
Applicant is relying on the FDA’s previous finding of safety and efficacy for Alkeran.

1.2 Brief Discussion of Nonclinical Findings
An in vitro hemolytic study of rodent and human red blood cells from fasted subjects 
was conducted to determine the hemolytic potential of the melphalan vehicle containing 
Captisol and the Alkeran vehicle in rodent and human blood.  The vehicle containing 
Captisol produced no hemolysis and the Alkeran vehicle produced minor hemolysis in 
rat and human red blood cells.

A pharmacokinetic study containing data following intravenous administration of 
melphalan in the presence or absence of Captisol in the delivery vehicle to male 
Sprague Dawley rats was submitted as a bridging pharmacokinetic study comparing 
Evomela to Alkeran.  Commercial Alkeran vials were used for both formulations.  The 
Captisol-free formulation was prepared as per the product insert for the commercial 
Alkeran injectable formulation using the sterile diluent that is provided with the Alkeran 
product, while in the Captisol formulation, Alkeran was reconstituted with a Captisol 
solution resulting in a final formulation with % (w/v) Captisol. No significant 
differences in pharmacokinetic parameters or urinary excretion of melphalan were 
observed following a single intravenous administration of melphalan in the % (w/v) 
Captisol or Captisol-free formulations.

1.3 Recommendations

1.3.1 Approvability
Recommended for approval.  The nonclinical studies submitted to this NDA and the 
previous findings of safety and efficacy for the listed drug Alkeran provide sufficient 
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2.6 Proposed Clinical Population and Dosing Regimen
There are two proposed indications for Evomela (Captisol-enabled melphalan 
hydrochloride):

 The palliative treatment of patients with multiple myeloma for whom oral therapy 
is not appropriate.  The recommended dose for palliative treatment is 16 mg/m2 
administered as a single infusion over 15-20 minutes at 2-week intervals for 4 
doses, then, after adequate recovery from toxicity, at 4-week intervals. 

 
 Use as a high dose conditioning treatment prior to hematopoietic progenitor cell 

transplantation in patients with multiple myeloma.  The proposed recommended 
dose for conditioning treatment is 100 mg/m2/day administered over 30 minutes 
by intravenous infusion for 2 consecutive days (Day -3 and Day -2) prior to 
autologous stem cell transplantation on Day 0.

2.7 Regulatory Background
Melphalan hydrochloride is currently available as Alkeran for Injection.  Ligand 
Pharmaceuticals Incorporated developed a new melphalan hydrochloride drug product 
containing Captisol as an excipient, currently named Evomela.  In March 2013, 
Spectrum Pharmaceuticals Inc. acquired the rights from Ligand for the global 
development and commercialization of Evomela.  Melphalan hydrochloride was granted 
Orphan Drug designation (08-2700) on November 24, 2008 for high-dose conditioning 
treatment prior to hematopoietic progenitor cell transplantation.  A pre-IND meeting for 
IND 104925 was held with the FDA on May 27, 2009 with  
as the sponsor, and the IND has been active since July 23, 2009.  The FDA provided 
preliminary meeting comments regarding the adequacy of the bridging pharmacokinetic 
and/or toxicology studies to support  a 505 (b)(2) NDA for Evomela on January 3, 2014. 
Additional meetings held with the FDA included a CMC only pre-NDA meeting (Type C) 
on April 16, 2014 and a pre-NDA meeting on June 23, 2014.  NDA 207155 was 
submitted on December 23, 2014.

3 Studies Submitted

3.1 Studies Reviewed 
Study# Title Module

09N-Z02-RP In vitro hemolytic potential evaluation of CDX-353 vehicle 4.2.1.3.

-08-001
Effect of Captisol® on the pharmacokinetics of 
miconazole, chlorpromazine and melphalan following IV 
administration to male Sprague Dawley rats

4.2.2.2.

3.2 Studies Not Reviewed 
None
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