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1. Introduction  
Éclat Pharmaceuticals, Inc., has submitted a 505(b)(2) new drug application (NDA) for 
phenylephrine hydrochloride.  It is formulated as a 1% solution (10 mg/mL), and is intended to 
be administered through the intravenous route.  The proposed indications are for treatment  

of hypotension during anesthesia, either as a bolus or as a continuous infusion.  
 
The FDA recently approved another phenylephrine formulation for intravenous administration 
for similar indications (NDA 203826, WestWard Pharmaceuticals).  The company has opted to 
only reference published literature in support for this application, and has opted not to reference 
any approved NDA for phenylephrine.  Subsequently, the review of this application has relied 
only the information submitted by the applicant in the context of this application and has not 
relied on the FDA’s findings regarding NDA 203826. 
 
The current submission constitutes a response to the Complete Response action letter that was 
issued to the Applicant on April 28, 2014.  For an overview of the regulatory and scientific facts 
of this application and issues that were identified during the first review cycle, please refer to my 
memorandum dated April 28, 2014.  

2. Background 
Phenylephrine is a synthetic form derived from epinephrine and has been used clinically for 
more than 50 years.  It is an 1-adrenergic receptor agonist, with little or no activity on -2 
receptors or -receptors.  The primary site of action is the vascular smooth muscle cells, resulting 
vascular smooth muscle contraction and subsequent increases in the systolic and diastolic blood 
pressures.  Phenylephrine has also been noted to cause a reflex bradycardia and a decrease in the 
cardiac output, presumably due to the increased afterload.  Phenylephrine has also been 
demonstrated to have an effect on renal, pulmonary, and splanchnic arteries, but minimal to no 
effect on cerebral vessels. 
 
Regulatory History 
The regulatory history is well summarized in Dr. Jiang’s and Dr. Breder’s reviews completed 
during the first review cycle.  As noted in my memo from April 28, 2014, the Applicant 
originally submitted the application on February 8, 2013; however, the application was not filed 
due to the absences of an Integrated Summary of Efficacy and Integrated Summary of Safety.  
The Applicant addressed the deficiencies and resubmitted the application on June 28, 2013.  A 
Complete Response letter was issued on April 28, 2014, due to the recommendation of 
“withhold” having been entered into the EES for a manufacturing site in  after an 
inspection.   
 

3. Chemistry, Manufacturing, and Controls (CMC)  
As noted in my memorandum from April 28, 2014, the review team found that the Applicant had 
submitted adequate information about the drug substance and drug product to support approval 
of the application.  The results from the site inspection precluded approval during the first review 
cycle. 
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Since the time of the first action, the issues identified during the inspection have been adequately 
addressed, and the overall recommendation of “Acceptable” was entered into the EES on June 6, 
2014.  As noted in Drs. Nashed and Pinto review of June 17, 2014, the recommendation was for 
approval of the application, with the same post-marketing commitments and agreements that had 
been reached with the Applicant during the first review cycle. 
 
Outstanding or Unresolved Issues 
I concur with Drs. Nashed and Pinto that, with the resolution of the issues identified during the 
manufacturing site inspection, there are no product quality issues that would preclude approval 
of this application. 

4. Nonclinical Pharmacology/Toxicology 
The Applicant was not required to submit any additional nonclinical pharmacology/toxicology 
data to support this application.  
 
Outstanding or Unresolved Issues 
Drs. Delatte and Mellon indicated during the first review cycle that there were no 
pharmacology/toxicology issues that would preclude approval of this supplement.  In a memo 
dated June 18, 2014, Dr. Delatte and Dr. Mellon reiterated their recommendation for approval 
and for the completion by the Applicant the Post-marketing Requirements (PMRs) identified 
during the first review cycle, which are as follows: 

1. A fertility and early embryonic development toxicology study in the rat model for 
phenylephrine hydrochloride. 

2. An embryo-fetal developmental toxicology study using the rat model for phenylephrine 
hydrochloride. 

3. An embryo-fetal developmental toxicology study using the rabbit model for 
phenylephrine hydrochloride. 

5. A peri- and post-natal developmental toxicology study in the rat model for phenylephrine 
hydrochloride. 

 
I concur with the conclusions reached by Drs. Delatte and Mellon. 
 

6. Clinical Pharmacology/Biopharmaceutics  
The Applicant was not required to submit any additional data regarding the clinical 
pharmacology of phenylephrine. 
 
Outstanding or Unresolved Issues 
I concur with the conclusions reached by Dr. Lee and Dr. Yun during the first review cycle that 
there are no clinical pharmacology issues that would preclude approval of this application. 
 

7. Clinical Microbiology  
Vazculep is not a therapeutic antimicrobial; therefore, clinical microbiology data were not 
required or submitted for this application.     
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8. Clinical/Statistical – Efficacy 
The Applicant was not required to submit any additional data to support the efficacy of 
phenylephrine for the requested indication. 
 
Outstanding or Unresolved Issues 
I concur with the overall conclusion reached by the review team that the data submitted by the 
Applicant are adequate to support the indication of treatment of hypotension.   
.  
 

9. Safety 
As noted by Dr. Breder in is memo, the Applicant updated the safety database in support of this 
application by reviewing the medical literature published between October 11, 2013 and June 3, 
2014.  The Applicant’s search was limited to articles in English-language publications that were 
related to humans, and containing the keyword “phenylephrine.”   The Applicant’s search 
yielded approximately 40 articles, 8 of which were deemed to be relevant to this NDA.  The 
Applicant’s conclusion was that no new adverse events, unexpected severity of known adverse 
events, or unexpected serious or clinically significant important safety findings were identified. 
 
Dr. Breder agreed with the Applicant’s conclusions.   
 
 Outstanding or Unresolved Issues 
I concur with the review team that the safety profile of phenylephrine has been adequately 
characterized by the extensive history of clinical use, the published literature, and evaluation of 
the FDA’s Adverse Event Report System. 
 

10. Advisory Committee Meeting   
An advisory committee meeting was not convened for this application during the first review 
cycle, as there were no issues in this application that required presentation or discussion at an 
advisory committee meeting.   That assessment remained unchanged. 

10. Pediatrics 
The Applicant requested a waiver of the studies required under the Pediatric Research Equity Act 
of 2007 (PREA)  

  The Division concurred with the Applicant with respect to patients less than 12 
years of age, but considered the studies for patients older than 12 years as possible and desirable, 
in that dosing information in this age group would be relevant and useful to obtain. 
 
At the Pediatric Review Committee (PeRC) meeting of March 5, 2014, the committee reviewed 
the Applicant’s proposal and the division’s position, and concurred with the division that the 
study in the older age group would be useful.  It was also decided that this study could be 
deferred.  
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These conclusions were conveyed to the Applicant and a timeline for the submission of the final 
report submission was agreed upon. 

11. Other Relevant Regulatory Issues 
There were no new regulatory issues identified during this review cycle. 

Outstanding or Unresolved Issues 
There are no other unresolved relevant regulatory issues. 
 

12. Labeling 
The labeling was discussed with the Applicant during the first review cycle, and agreements 
were reached on the text of the document. 

13. Decision/Action/Risk Benefit Assessment 
Regulatory Action  

Approval  
 
 
 

Risk:Benefit Assessment 
I concur with the review team that the Applicant has submitted substantial 
evidence to support the effectiveness and safety of phenylephrine for the 
treatment of hypotension that is primarily associated with vasodilation.  As 
noted in my memorandum of April 28, 2014, even though phenylephrine has 
been associated with the risk of hypertension and reflex bradycardia, an 
episode of perioperative hypotension is associated with increased morbidity 
and mortality, whereupon the use of phenylephrine in this clinical situation 
results in a favorable risk:benefit assessment. 
 
 

Recommendation for Postmarketing Risk Management Activities 
None. 

 
 
Recommendation for other Postmarketing Study Requirements 
These requirements have been discussed with the Applicant during the course of the first 
review cycle of the application. 
 

a) Clinical (as part of the PREA requirements) 
A clinical study in patients between the ages of 12 and 16 years of age, to evaluate 
the pharmacokinetics, efficacy, and safety of different doses of phenylephrine 
hydrochloride injection in patients undergoing general anesthesia and/or neuroaxial 
anesthesia. 
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b) Non-clinical 

1. A fertility and early embryonic development toxicology study in the rat model 
for phenylephrine hydrochloride. 

2. An embryo-fetal developmental toxicology study using the rat model for 
phenylephrine hydrochloride. 

3. An embryo-fetal developmental toxicology study using the rabbit model for 
phenylephrine hydrochloride. 

4. A peri- and post-natal developmental toxicology study in the rat model for 
phenylephrine hydrochloride. 

 
Recommendation for other Postmarketing Study Commitments 
These Postmarketing Commitments (PMCs) were discussed with the Applicant during 
the course of the first review cycle of the application.  Agreements noted in the CMC 
reviews as having been reached during the first review cycle are also listed here as PMCs. 
 

1. Submission of data and shelf-life acceptance criteria for the content of sodium 
metabisulfite in drug product. 

 
2. Submission of data and data-based release acceptance criteria for the content of 

sodium metabisulfite in drug product. 
 

3. Submission of annual stability reports with evaluation of instability trends upon 
analysis of data collected for commercial scale validation batches. 

 
4. Submission of an evaluation of trends in sodium metabisulfite content in the 

context of changes in pH and impurity levels as well as analyze the impact of 
storage orientation on instability trends.   
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It is noted that these issues are being addressed with post-marketing commitments and 
agreements, and do not impact the approvability of the application.

Outstanding or Unresolved Issues
As noted above, the email communication from NDMAB indicated that, since there is a 
recommendation in EES, we have what we need to in order to take an action on this application.  
Due to the withhold recommendation, this application cannot be approved until the issues 
identified in the inspection are resolved.

4. Nonclinical Pharmacology/Toxicology
General Considerations
The Applicant did not conduct any nonclinical pharmacology or toxicology studies.  In previous 
interactions with the Applicant prior to the submission of the application, the Division had
indicated that adequate clinical experience with the product could potentially obviate the need 
for general toxicology studies to support the application.

Dr. Delatte noted in his review that there are no novel excipients with the drug product 
formulation, and that all drug substance impurities and drug product degradants have been 
adequately qualified for safety.  It was also noted that the container closure system has been 
adequately qualified for safety. 

All the nonclinical information intended to support the application and inform the label with 
respect to genotoxicity, carcinogenicity, and reproductive and development toxicity, was derived 
from the published literature.  

Carcinogenicity
The results of a 2-year study in rats and a 2-year study in mice that were treated with 
phenylephrine via their diet were available in the published literature, and it reported no evidence 
of carcinogenicity under the conditions of the study.  The dose employed in the rat study (50 
mg/kg or 300 mg/m2) is 48-fold the human dose and the dose used in the mice study (270 mg/kg 
or 810 mg/m2) is 131-fold the maximum daily dose human dose of 10 mg/60 kg person (0.17 
mg/kg or 6.3 mg/m2), based on body surface area comparisons. 

Genotoxicity
The published literature contained the results from phenylephrine studies conducted with the 
Ames assay, in vitro mouse lymphoma assay, in vitro assay for chromosomal aberrations, and 
the in vitro alkaline elution assay in rat hepatocytes.  Dr. Delatte concludes that, based on overall 
weight-of-evidence all the genetic toxicology and carcinogenicity data, there was no concern for 
genotoxicity.

Reproductive Toxicology
Dr. Delatte noted in his review that reports of reproductive toxicology studies conducted in 
rabbits and sheep were available in the literature.  The following is a quotation from his review 
regarding the results of these studies and their implications.

Review of the literature identified a few nonclinical studies that begin to characterize the 
potential impact of phenylephrine on reproductive and developmental endpoints. 
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Special Populations
The Applicant submitted literature to address special populations.  With regard to age, sex, and 
race, Dr. Lee concluded that the data in the literature were either inconclusive or inadequate to 
result in dosing modification recommendations.

With respect to patients with hepatic impairment, the data indicated that the cardiovascular 
response, i.e., increases in blood pressure, was attenuated in patients with severe hepatic disease,
potentially requiring higher doses.  Dr. Lee proposed wording to include in the labeling to reflect 
this finding.

Dr. Lee also noted that, in patients with renal impairment, the data indicated that patients with 
end-stage renal disease exhibited an increased responsiveness to phenylephrine.  Dr. Lee is 
proposing that the package insert note that patients with renal impairment may be started at a 
lower than recommended dose, with adjustments being made as necessary.

Thorough QT Study
Dr. Breder noted in his review that the literature and the review of post-marketing adverse event
reports by Drs. Argual and Gilbert did not identify a signal.  Given the extensive history of 
clinical use, the team concluded that further assessment was not necessary.

Drug-drug Interactions 
Concomitant medications may affect the sensitivity of tissue -adrenoreceptors, resulting in 
either an increase or a decrease vasopressor effect of phenylephrine.  In addition, certain moieties 
may act as agonists, or antagonists of phenylephrine, requiring adjustments in the dosage. 
Examples of the drugs that fall into each category will be included in the package insert.

Outstanding or Unresolved Issues
I concur with the conclusions reached by Dr. Lee and Dr. Yun that there are no clinical 
pharmacology issues that would preclude approval of this application.

7. Clinical Microbiology 
Vazculep is not a therapeutic antimicrobial; therefore, clinical microbiology data were not 
required or submitted for this application.  

8. Clinical/Statistical – Efficacy
The Applicant had proposed the following indication for their application: for the “treatment  

 of hypotension during anesthesia.” The clinical review team reviewed them as two 
separate indications, because the patient populations would be different, the dosage 
recommendations could potentially be different, the amount and type of published information 
supporting each was different, and the risk:benefit assessment for each was different.

Treatment of Hypotension
As noted by Drs. Breder and Jiang, the published literature has several examples of the use of 
phenylephrine to raise blood pressure in a variety of surgical settings, including coronary artery 
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Our review of all unlabeled adverse events did not find any events that were 
sufficiently compelling to suggest a new safety signal or to require any addition 
to the proposed phenylephrine labeling. DPV will continue routine monitoring of 
all adverse events reported in association with phenylephrine HCl 1% injection.

Outstanding or Unresolved Issues
I concur with the review team that the safety profile of phenylephrine has been adequately 
characterized by the extensive history of clinical use, the published literature, and evaluation of 
the FDA’s Adverse Event Report System.

10. Advisory Committee Meeting
An advisory committee meeting was not convened for this application, as there were no issues in 
this application that required presentation or discussion at an advisory committee meeting. 

10. Pediatrics
The Applicant requested a waiver of the studies required under the Pediatric Research Equity Act 
of 2007 (PREA)  

  The Division concurred with the Applicant with respect to patients less than 12 
years of age, but considered the studies for patients older than 12 years as possible and desirable, 
in that dosing information in this age group would be relevant and useful to obtain.

At the Pediatric Review Committee (PeRC) meeting of March 5, 2014, the committee reviewed 
the Applicant’s proposal and the division’s position, and concurred with the division that the 
study in the older age group would be useful.  It was also decided that this study could be 
deferred. 

These conclusions were conveyed to the Applicant and a timeline for the submission of the final 
report submission was agreed upon.

11. Other Relevant Regulatory Issues
Consultations were obtained from the Office of Professional Drug Promotion, the Division of 
Medication Error Prevention and Analysis, and the Study Endpoints and Labeling Development 
team. Their recommendations were reviewed and incorporated in the appropriate places in the 
label. 

Consultation was also obtained from the Division of Bone, Reproductive, and Urologic Products 
with regard to the safety of the use of phenylephrine during labor and delivery.

OSI / Division of Good Clinical Practice Compliance (DGCPC) Audits
There were no clinical trials conducted by the Applicant, therefore, there was no need for audits 
to be conducted by the DGCPC.

Financial Disclosure
The Applicant did not conduct any clinical trials in support of this application.  Therefore, the 
Applicant did not need to make any statement regarding financial disclosures for investigators.
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Recommendation for Postmarketing Risk Management Activities
None.

Recommendation for other Postmarketing Study Requirements
These requirements have been discussed with the Applicant during the course of the 
review of the application, but they will not be officially communicated in the CR letter 
because the application is not being approved at this time.

Clinical (as part of the PREA requirements)
A clinical study in patients between the ages of 12 and 16 years of age, to evaluate 
the dose effect of phenylephrine administration on blood pressure in patients 
undergoing general anesthesia or neuroaxial anesthesia.

Non-clinical
1. A fertility and early embryonic development toxicology study in the rat model 

for phenylephrine hydrochloride.
2. An embryo-fetal developmental toxicology study using the rat model for 

phenylephrine hydrochloride.
3. An embryo-fetal developmental toxicology study using the rabbit model for 

phenylephrine hydrochloride.
4. A peri- and post-natal developmental toxicology study in the rat model for 

phenylephrine hydrochloride.
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