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Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of [NDA 203826 are owned by are data for which Westward 
Pharmaceutical Inc has obtained a written right of reference,  
Any information or data necessary for approval of NDA 203826 that Westward 
Pharmaceutical 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 203826.  
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1 Executive Summary 

1.1 Introduction 
Phenylephrine hydrochloride is a selective alpha-1 receptor adrenergic agonist which in 
many species including man dose-dependently and  reversibly increase arterial blood 
pressure. The indication sought in this NDA is intravenous use  in acute hypotensive 
states, namely, endotoxin shock and peri-operative hypotension. 
 

1.2 Brief Discussion of Nonclinical Findings 
Except for one proof of concept study in the dog, all nonclinical findings are as asserted 
in the published literature. 
 

1.3 Recommendations 

1.3.1 Approvability 
Yes 
1.3.2 Additional Non Clinical Recommendations 
None 
1.3.3 Labeling 
TBD 

2 Drug Information 

2.1 Drug 
CAS Registry Number 
67-76-7 
 
Generic Name 
Phenylephrine Hydrochloride 
 
Code Name 
None 
 
Chemical Name 
(-)-m-Hydroxy-α-[(methylamino)methyl]benzyl alcohol hydrochloride  
 
Molecular Formula/Molecular Weight 
C9H13NO2HCl; 203.67 
 
Structure or Biochemical Description 
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phenylephrine administered. The agent will be titrated to normotension in these 
hypotensive individuals. 

2.7 Regulatory Background 
This agent was submitted as a pre-IND in Oct.-Nov. 2010.  

3 Studies Submitted 

3.1 Studies Reviewed  
One study in dogs as a proof of concept study will be briefly reviewed. 

3.2 Studies Not Reviewed  
No other studies were submitted. A review of the literature showing the pressor  effect 
of phenylephrine in a variety of species was submitted by the sponsor. Also, toxicology 
studies performed by the National Toxicology Program (NTP) in 1987 is summarized in 
this review. 

3.3 Previous Reviews Referenced 
None 

4 Pharmacology 

4.1 Primary Pharmacology 
The following review of the literature was provided by the Sponsor: 
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Overview of Sponsor’s Proof of Concept Study in Dogs 
Title: Pharmacology Study to Determine the Dose-Response and Exposure Response 
of IV Phenylephrine in the Canine Endotoxic Shock Model 
 
Three studies were performed by the CRO  located in  in Oct. and 
Nov. 2011 in an attempt to determine the starting dose, the dosing range for infusion 
and the MTD for phenylepherine in a canine model of endotoxic shock. These studies 
were suggested at a pre-IND meeting with the FDA in Nov. 2010. The 3 studies were: 

1) Model validation of septic shock 
2) Pilot IV bolus study 
3) Primary IV bolus/IV infusion study 

 
The results reported by the sponsor are provided below: 
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Reviewer’s Comments 
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These studies were inconclusive and did not answer the questions that they were 
designed to answer. In summary, the model to produce endotoxic shock in the dog was 
highly variable. To achieve a certain level of shock and thus hypotension in these 
animals, a highly variable amount of endotoxin was needed. As a result, the dose of 
phenylephrine needed to raise the BP back to “normal” was also highly variable. Thus, it 
leads one to conclude that in a clinical setting, variable amounts of PE will be needed 
depending on the level of shock and the degree of hypotension observed. One would 
need to titrate the PE to the effect desired in the hospital. 

 

 

4.2 Secondary Pharmacology 
Provided by the Sponsor: 

Reference ID: 3137410



NDA/BLA #   Reviewer 
 

22 

Reference ID: 3137410



NDA/BLA #   Reviewer 
 

23 

Reference ID: 3137410



NDA/BLA #   Reviewer 
 

24 

Reference ID: 3137410



NDA/BLA #   Reviewer 
 

25 

Reference ID: 3137410



NDA/BLA #   Reviewer 
 

26 

Reference ID: 3137410



NDA/BLA #   Reviewer 
 

27 

Reference ID: 3137410



NDA/BLA #   Reviewer 
 

28 

Reference ID: 3137410



NDA/BLA #   Reviewer 
 

29 

 
 
 
 
 
 
 
 
 
 
 
 

4.3 Safety Pharmacology 
Provided by the Sponsor: 
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5 Pharmacokinetics/ADME/Toxicokinetics 

5.1 PK/ADME 

 

5.2 Toxicokinetics  
See below 
 

6 General Toxicology 
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Overview of Toxicology studies done by NTP; Reviewer’s Comments: 
 

2-week mouse (negative) 
12-week rat repeat-dose tox. study (dietary) 

Mortality: 4/10 males receiving the highest conc. (20,000 ppm) died, 2/10 
males died at 10,000 ppm and 1/10 male at 5,000 ppm. (1 ppm= 1mg/kg) 
Body weight: Decrease in all groups except lowest dose female group.  
Feed consumption was lower in all groups.  
Rats were hyperexcitable in all but lowest dose groups.  
Organ weights: Absolute adrenal and heart weights were lower in both 
sexes at the highest dose. Relative adrenal and heart weights were lower 
in the highest dose in both sexes.  
Opthalmology: Chronic keratitis of the eye was observed in 4/8 males and 
8/10 females at the highest dose and 4/8 males and 6/10 females at the 
middle dose.  
Histopathology: Minimal to mild testicular atrophy was observed in 4/8 
males at the highest dose and 5/6 males exhibited seminal vesicle atrophy 
at the highest dose. Mild to moderate ovarian atrophy was observed in 
5/10 females that received the highest dose. 

 

7 Genetic Toxicology 
Performed by NTP: 

Ames (negative with and w/o metabolic activation) ) 
Mouse lymphoma (equivocal at toxic doses) 
CHO (chromosome aberration negative but induced sister chromatid exchanges w/o 
metabolic activation) 
Rat micronucleus negative 

 
 

7.4 Other Genetic Toxicity Studies 
None 

8 Carcinogenicity 
Performed by NTP: 

2-year mouse and rat carcinogenicity studies were negative 
 
 
 
 

9 Reproductive and Developmental Toxicology 
From the literature: 
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Reproductive Toxicology Studies: Seg. II studies: Rabbit fetal growth retardation and 
onset of early labor when given in last trimester [Shabanah, et al., Effect of epinephrine 
on fetal growth and the length of gestation. Surg. Gynecol. Obstet. (1969) 341-343]. 
 

10 Special Toxicology Studies 
None 

11 Integrated Summary and Safety Evaluation 
1) Phenylephrine was shown not to produce arrhythmias in the rabbit and showed no 
direct effect on ventricular excitability or refractoriness in the dog 
2) Large doses of PE can produce occasional extrasystoles and QT prolongation 
3) PE does not produce torsades de pointes. 
4) Of the 624 articles presenting the vasoconstriction/pressor action of PE, it effectively 
constricted blood vessels and/or raised blood pressure in 619 articles (99.2%). 
5) PE has been shown to be neither mutagenic nor carcinogenic. 
6) Preliminary results of the canine pharmacology study confirmed that IV PE increases 
blood pressure in a canine model of endotoxic shock. PK of PE in dog closely mirrors 
PK in humans.  

12 Appendix/Attachments 
 
References  
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