
CENTER FOR DRUG EVALUATION AND 

RESEARCH 
 

 

APPLICATION NUMBER: 

 

208943Orig1s000 

 

 

SUMMARY REVIEW 
 

 

 

  





NDA 208943                  Corphedra (ephedrine sulfate) injection 

Summary Review for Regulatory Action 2

1. Introduction  
The Applicant, PAR Sterile Products, LLC, has submitted a new drug application (NDA) 
under the 505(b)(2) regulations.  The initial submission contained information from published 
literature to support the application.  However, on December 02, 2016, the Applicant amended 
the application to rely entirely on the Agency’s finding of safety and efficacy of NDA 208289 
(Akovaz, ephedrine sulfate) which had been approved on April 29, 2016. 
 
This review will provide an overview of the regulatory and scientific facts of this application 
and issues that were identified during the course of the review of the submission. Aspects that 
will be touched upon include the regulatory history, the adequacy of the data to support the 
application, and the labeling requested by the Applicant.  This review will also serve as the 
cross-discipline team leader (CDTL) review. 
 

2. Background 
Ephedrine is a sympathomimetic agonist that binds to the - and ß-adrenergic receptors.  In 
addition to direct interaction with the adrenergic receptors, ephedrine can also have indirect 
effects by causing the release of endogenous catecholamines and/or by preventing their 
neuronal reuptake.  These effects are manifested clinically as an increase in heart rate and 
cardiac output, and variable increases in peripheral vasculature resistance, resulting in an 
increase in systemic blood pressure.  Ephedrine has been used clinically as a vasopressor for 
decades; however, it is currently a marketed, unapproved product. 
 
Ephedrine’s chemical structure contains two chiral centers, resulting in two stereoisomers of 
ephedrine (1R,2S and 1S,2R) and two enantiomers (1R,2R and 1S,2S), known as 
pseudoephedrine.  Diagrammatic representations of these structures are depicted below. 
 
 
 
 
 
 
 
 

 
 

 
As noted by the team in their reviews, the (-)-(1R,2S)–enantiomer of ephedrine cannot convert 
to (+)-(1R,2S)- enantiomer of ephedrine due to steric hindrance.  However, the stereoisomers 
differ from each other with respect to their relative efficacy.  Therefore, it was important that 
the Applicant establish with as much certainty as possible, the isomeric structure of the 
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data is provided to support an expiry of 24 months when stored at 25C in the carton, away from 
light. 

 
Facilities Reviews/Inspections 
The overall assessment of the facilities inspection is summarized as follows in the OPQ 
review: 

Review Summary: ADEQUATE 
Application review under NDA 208943. This facilities review includes evaluation of two sites: 
a drug substance site and a drug product site. Each of the sites performs all respective 
operations including testing and packaging. No significant deficiencies are noted in review of 
either site and an approval recommendation is offered from this discipline for each of the sites. 

Product Quality Microbiology 
There were several information requests sent to the Applicant by the OPQ review team during 
the course of the review.  The information in the NDA submission, as well as the Applicant’s 
responses, resulted in an overall favorable assessment and recommendation for approval. 
 
Outstanding or Unresolved Issues 
I agree with the review team that there are no product quality issues that would preclude 
approval of this application. 
 

4. Nonclinical Pharmacology/Toxicology 
The Applicant did not conduct any nonclinical pharmacology or toxicology studies in support 
of this NDA. Once the Applicant amended their application to use NDA 208289 as the listed 
drug, they relied on the relevant pharmacology, pharmacokinetics, and toxicology information 
in the approved label. 
 
The following summary is reproduced from Dr. Delatte’s review: 
 

The Applicant is relying upon the Agency’s previous finding of safety and efficacy of Akovaz 
to support marketing approval of their ephedrine sulfate drug product. There were no original 
nonclinical pharmacology or toxicology studies submitted in support of this NDA application. 
The final drug product is ephedrine sulfate in water; therefore, there are no novel excipients in 
the drug product formulation. All drug substance impurities and drug product degradants are 
adequately qualified for safety.  
 
A post-marketing requirement (PMR) will be requested to conduct a leachables assessment of 
Corphedra in its container closure system over the course of stability.  This leachables 
assessment is deemed acceptable as a PMR because the  rubber stopper is used in several 
FDA-approved aqueous injectable drug products and the submitted information regarding the 
rubber stopper do not raise any significant cause for concern. As the referenced product’s label 
and nonclinical literature do not adequately address Sections 8 and 13 of the Applicant’s 
proposed label, several PMRs that include a full battery of reproductive and toxicology studies 
and an in vivo genotoxicity study will be issued to inform labeling for this product. 
 
From a nonclinical pharmacology toxicology perspective, NDA 208943 may be approved with 
the recommended PMRs (see below). 
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a nonspecific - and -adrenergic agonist that raises blood pressure mainly by increasing 
cardiac output via stimulation of cardiac 1 receptors, with a smaller contribution from 
vasoconstriction. It is provided as a sterile, nonpyrogenic solution for intravenous use in a 
concentration of 50 mg/mL. 
 
Currently there is only one FDA approved ephedrine sulfate injection which is Akovaz™ from 
Flamel Ireland Ltd which was approved April 29, 2016 under the NDA 208289. Par initially 
submitted an 505(b)(2) NDA for Corphedra on March 18, 2016 based on published literature. 
As a part of that submission PAR conducted Study DCR15239, entitled “A Phase I, 
Randomized, Double-Blind, Placebo-Controlled, Pharmacokinetic and Pharmacodynamic 
Study of Ephedrine Sulfate in Healthy Volunteers” was designed to evaluate the 
Pharmacokinetics (PK), Pharmacodynamics (PD), and safety of Ephedrine Sulfate Injection at 
the dose levels of 0.05 mg/kg, 0.1 mg/kg, and 0.2 mg/kg in healthy adult subjects. Par in this 
study compared their product to another marketed upapproved [sic] product from  

. Par eventually decided to rely on Akovaz™ as a RLD and on December 2nd 
submitted a biowaiver requesting a waiver of the need to perform an in vivo bioequivalence 
study of the drug product, Corphedra™, in comparison to Akovaz™. The sponsor claimed that 
the criterion for a waiver was that bioequivalence is self-evident. Specifically, the proposed 
product is a solution intended for intravenous injection. The composition of the proposed 
product and the RLD are identical, namely active drug in the same concentration and water for 
injection. Thus, there is no excipient that could alter systemic availability or distribution. Since 
Par decided to request a biowaiver and rely on the Agency’s prior finding of safety and 
efficacy of Akovaz™ neither the literature submitted nor the study DCR15239 was reviewed. 
This NDA can be approved solely based on the grant of biowaiver between the new product 
and the listed drug Akovaz. 
 
Based on email discussion on 12/7/2016, the division of biopharmaceutics indicated that a 
waiver will be granted for the in vivo bioequivalence study of the drug product, Corphedra™, 
in comparison to Akovaz™. For more details and final assessment of the biowaiver request, 
see biopharmaceutics review. 

 
In addition, the Applicant amended their label to reflect the same information as in the Akovaz 
label.  Drs. Kwatra and Xu concluded that there was no new clinical pharmacology 
information to review. 
 
Outstanding or Unresolved Issues 
I agree with the review team that there are no clinical pharmacology issues that would 
preclude approval of this application. 

6. Clinical Microbiology  
The drug product is not a therapeutic antimicrobial; therefore, clinical microbiology data were 
not required or submitted for this application.   
 

7. Clinical/Statistical-Efficacy 
The Applicant did not conduct any clinical trials in support of the efficacy of their drug 
product.  Instead, the Applicant is relying on the Agency’s finding of efficacy for NDA 
208289 (Akovaz, ephedrine sulfate). 
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Outstanding or Unresolved Issues 
I agree with the review team that there are no safety issues identified that would preclude 
approval of this application. 

9. Advisory Committee Meeting   
An advisory committee meeting was determined to not be necessary during the review of this 
application as there were no clinically serious new or unexpected safety concerns identified. 
 

10. Pediatrics 
Once the Applicant amended their application to reference NDA 208289, the requirements for 
pediatric studies under the Pediatric Research Equity Act of 2003 (PREA) were no longer 
applicable, because the application did not propose a new active ingredient, new indication, 
new dosage form, new dosing regimen, or new route of administration. 
. 

11. Other Relevant Regulatory Issues 
There were no other relevant regulatory issues.  
 

12. Labeling 
Consultations were obtained from the Division of Medication Error Prevention and Analysis, 
and the Office of Prescription Drug Promotion.  When the Applicant amended the application 
to cite NDA 208289 as the reference drug, the proposed label was amended to reflect the 
information in the approved NDA’s label.   
 
 

13. Decision/Action/Risk Benefit Assessment 
Regulatory Action  

Approval 
 

Risk:Benefit Assessment 
As noted in Dr. Bazini’s review, although ephedrine has been associated with a risk 
of hypertension and tachycardia, its use in the setting of perioperative hypotension 
has a favorable risk:benefit assessment in view of the increased morbidity and 
mortality associated with such hypotension in this clinical setting. 
  

Recommendation for Postmarketing Risk Management Activities 
None. 

Recommendation for other Postmarketing Study Requirements 
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