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204300 may be approved with the originally recommended PMRs and pending 
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nor new nonclinical information to review in the complete response submitted.  

EXECUTIVE SUMMARY
The Sponsor submitted a complete response for NDA 
204300 (Class 1 resubmission) on June 6, 2014 to 
address the deficiencies provided by DAAAP for NDA 
204300/Original 1 – treatment of clinically important 
hypotension resulting primarily from vasodilation in the 
setting of anesthesia (see SDN-28).  Although the
original application proposed two separate indications 
for the use of phenylephrine, the resubmission is a 
complete response to NDA 204300/Original 1 only.  
See the action letters finalized on April 28, 2014 for 
further information.  The PT recommendation to 
approve this NDA will remain the same since there 
were neither nonclinical deficiencies to address nor
new nonclinical information to review in the complete 
response submitted.  Therefore, the NDA may be 
approved with the originally recommended PMRs and
pending agreement on labeling.  

DRUG INFO
Drug Substance(s) Phenylephrine HCl
Drug Product VAZCULEP injection

                                                
1CMC stands for Chemistry, Manufacturing, and Controls. 
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Pharmacology Phenylephrine is an alpha-1 adrenergic receptor 
agonist (Hoffman and and Taylor, 2001; Hoffman, 
2001).    

CLINICAL INFO
Proposed Indication Treatment of clinically important hypotension resulting 

primarily from vasodilation in the setting of anesthesia
(NDA 204300/Original 1).

Dose and Duration The maximum dose recommended is < 10 mg/60 kg 
individual (i.e., < 0.17 mg/kg).

Previous Clinical 
Experience

There is an extensive literature on the clinical use of 
phenylephrine for the treatment of hypotension.  See 
the Medical Officer’s review for further information.  

NON-CLINICAL INFO
Studies 
Submitted/Required

Nonclinical studies were neither conducted nor 
required to support the NDA application.
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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 204300 are owned by Éclat Pharmaceuticals or are data 
for which Éclat Pharmaceuticals has obtained a written right of reference.
Any information or data necessary for approval of NDA 204300 that Éclat 
Pharmaceuticals 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 204300.
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1 Executive Summary

1.1 Introduction
The Applicant is seeking marketing approval for the use of phenylephrine HCl (PHE) as 
an injectable intravenous solution for the treatmen  of hypotension during 
anesthesia via the 505(b)(2) pathway.  PHE is not a New Molecular Entity.  There is 
extensive clinical history of this drug substance.  In addition to the many oral drug 
products containing phenylephrine, the Agency recently approved PHE-containing drug 
products for use via intravenous and intra-ocular routes of administration based, in part, 
on extensive findings from the published literature.  See Table 3 for information on 
these approved products.  The Applicant is not relying upon an Agency finding of safety 
and effectiveness for either of these NDAs; rather, they are relying exclusively on 
information in the published literature to support this application.    
    

1.2 Brief Discussion of Nonclinical Findings

There were no original nonclinical pharmacology or toxicology studies submitted in 
support of this NDA application.  Findings in the published literature have demonstrated 
that PHE increases blood pressure by binding to and stimulating alpha 1-adrenergic 
receptors (see Shibasaki, et al., 1992; Zhou and Vargas, 1996).  

There are no novel excipients in the drug product formulation.  All drug substance 
impurities and drug product degradants have been adequately qualified for safety.  The 
container closure system has been adequately qualified for safety.  

In several meetings with the Applicant prior to submission of the NDA, the Division 
noted that if there is adequate clinical experience with the drug product, no general 
toxicology studies would be required to support the NDA.  The Applicant was requested
to provide a literature review to address the potential for genotoxicity, carcinogenicity, 
and reproductive and developmental toxicity of phenylephrine to inform product labeling.  
If upon review, these data were deemed inadequate to inform labeling, further studies 
may be required to be completed post-approval.

Adequate genetic toxicology studies have been reported in the literature.  Although 
there was one positive finding in an in vitro mouse lymphoma assay, phenylephrine 
tested negative in the in vitro bacterial reverse mutation assay, an in vitro chromosomal 
aberration assay, an in vitro sister chromatid exchange assay, and an in vivo rat 
micronucleus assay.                                                                      

Carcinogenicity studies were conducted in rats and mice treated with phenylephrine via 
their diet.  Daily doses approximately 50 mg/kg (300 mg/m2) in rats and 270 mg/kg (810
mg/m2) in mice were not deemed carcinogenic following two years of treatment.

Reference ID: 3474799
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Review of the literature identified a few nonclinical studies that begin to characterize the 
potential impact of phenylephrine on reproductive and developmental endpoints.  
Specifically, reproductive toxicology studies in normotensive rabbits were conducted to 
evaluate the effect of phenylephrine administration during various stages of gestation.  
These studies indicate that subcutaneous administration of phenylephrine to pregnant 
rabbits (0.33 mg/kg, TID) resulted in premature labor onset, decreased litter weights, 
increased neonate deaths and still births, and histopathology findings in the placenta
such as necrosis, thickened vascular walls, and narrowed lumina.  Studies in 
normotensive pregnant sheep demonstrated that phenylephrine increases blood 
pressure and produces reflex bradycardia in both the ewe and the fetus and decreases 
uterine blood flow at doses that were slightly greater than the upper dosing range in 
humans.  These findings, in normotensive animals, suggest the potential for risk and 
should be included in the drug product labeling at this point.  However, none of the 
studies are deemed adequate by current standards, and the results from studies in 
normotensive animals may not reflect clinical conditions if the drug is used only to treat 
hypotension and restore blood pressure to normal.  However, these study results may 
be clinically relevant with respect to the proposed use of the drug to  
hypotension, as there may be a period of increased blood pressure under this clinical 
use condition.  Based on the limited data in the literature, the full reproductive and 
developmental toxicology study battery of studies are recommended as PMRs.  Careful 
design of these studies to include assessment of clinically relevant conditions, if 
possible, should be discussed with the Sponsor.

1.3 Recommendations

1.3.1 Approvability
From a nonclinical pharmacology toxicology perspective, NDA 204300 may be 
approved with the recommended PMRs and pending agreement on labeling.  

1.3.2 Additional Non Clinical Recommendations

Based on the data submitted to date, the following studies are recommended as post-
marketing requirements (PMRs), should this NDA be approved during this cycle:

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

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

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

Reference ID: 3474799
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4. Conduct a peri- and post-natal developmental toxicology study in the rat model 
for phenylephrine hydrochloride.
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Table 8.  Properties of the Rubber Stopper Proposed 

Test Item ID
Lot/Batch #

Typical Unit Weight
Unit Surface Area

Unit Volume

A variety of compounds were identified during the extraction studies.  See Figure 4 for 
a list of these compounds.  According to the study report reviewed, the source of these 
compounds was attributed to the ingredients used and manufacturing steps employed 
during production of this product.  To assess the safety of the extractables detected, the 
Applicant determined the analytical evaluation threshold (AET) based on the following 
equation: AET (mcg/g stopper) = safety concern threshold ÷ maximum total stopper
exposure ÷ 2.  The safety concern threshold employed was 120 mcg/day, a value based 
on the use of the drug product for ≤ 1 month of the lifetime of the patient (see ICH M7 
guidance document). An AET value of 117 mcg/g stopper was determined for materials 
from the 1 mL fill volume product, which is expected to have the highest ratio of stopper 
per unit volume of the drug formulation compared to the other fill volume products 
employed.  Based on the Applicants calculations no substances were extracted into any 
aqueous media (pH 3, pH 7, and pH 11) or isopropanol at levels that exceeded the AET 
value determined.  
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not needed for  if it is not detected in the batches of drug product tested.  See the 
CMC review for further information.  

2.6 Proposed Clinical Population and Dosing Regimen
Phenylephrine has been proposed for intravenous administration in patients as a 

 treatment for anesthesia-induced hypotension.  See Figure 5 for the 
dosing regimens proposed by the Sponsor for each indication below.  Based on the 
proposed regimens the highest total exposure level expected was 12 mg the day of a 
given procedure (200 mcg/min for 60 min = 12,000 mcg = 12 mg).  However, the 
Division clinical review team will not include a maximum duration of treatment in the 
dosing and administration section of the drug product labeling.  After further discussions 
within the Division, based on typical usage patterns, although some rare individuals may 
be exposures to more than 10 mg, the Division determined that a reasonable maximum 
recommended daily dose to < 10 mg/60 kg individual (i.e., < 0.17 mg/kg).          
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3 Studies Submitted

3.1 Studies Reviewed 
Original nonclinical studies were not submitted for review under this application.
  

3.2 Studies Not Reviewed 
Not applicable

3.3 Previous Reviews Referenced

None.
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4 Pharmacology
Phenylephrine is an alpha-1 adrenergic receptor agonist (Hoffman and and Taylor, 
2001; Hoffman, 2001).  For the purposes of this review, the findings from published in 
vitro and in vivo studies6 that evaluated phenylephrine will be discussed below.

4.1 Primary Pharmacology
The NDA under review proposes the use of phenylephrine to either treat  
hypotension during anesthesia.  Published findings in multiple animal species
demonstrate that under various conditions phenylephrine increases blood pressure, an 
effect that is mediated via the alpha-1 receptor (Shibasaki, et al., 1992; STANTON, et 
al., 1988; Zhou, et al., 1996).  In vitro findings demonstrate that phenylephrine binds to 
the alpha 1B-, alpha 1C-, and alpha 1A/D-adrenergic receptor subtypes, which provides 
further insight into the mechanism by which phenylephrine may produce its various 
effects (Minneman, et al., 1994).  Overall, the primary pharmacology of phenylephrine 
encompasses a variety of effects mediated via alpha adrenergic receptors.  These 
effects provide evidence of the potential effects of phenylephrine in various organ 
systems at doses that are, in many cases, lower than the maximum recommended 
clinical dose (<0.17 mg/kg or 6.2 mg/m2).  See below for a brief discussion of these 
findings.  The effects of phenylephrine on blood pressure and other cardiovascular
endpoints are briefly discussed in the Safety Pharmacology section below.       

Thermal hyperalgesia

Dogrul et al. (2006) published findings that thermal hyperalgesia was observed 
following the subcutaneous administration of phenylephrine (0.04, 0.4, or 1.2 mg/kg7) at 
≥ 0.4 mg/kg (or 1.2 mg/m2) in adult male Balb/C mice (0.025 to 0.030 kg) evaluated with 
the radiant heat tail-flick test.  This effect was substantially reduced when the alpha-1 
receptor antagonist prazosin (1 mg/kg, IP) was administered 20 minutes prior to 
phenylephrine (1.2 mg/kg or 3.6 mg/m2, SC).  These findings provide evidence that 
the thermal hyperalgesia observed following phenylephrine treatment in mice 
was mediated by the alpha-1 receptor at 1.2 mg/kg (3.6 mg/m2); a dose that is 1.8-
fold lower than the maximum recommended clinical dose (<0.17 mg/kg or 6.2
mg/m2) when based on body surface area.   

Antinociception

Tasker et al., (1992) published findings that antinociception and paw swelling, 
respectively, were increased and decreased following the subcutaneous administration 

                                           
6None of the studies conducted were identified as GLP studies.  Pharmacology studies 
are no required to be completed under GLPs.
7Doses based on the administration of 1, 10, or 30 mcg (i.e., 0.001, 0.01, or 0.03 mg) at 
the lowest weight measured in rats (0.025 g).     
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of L-phenylephrine (≤ 10 mg/kg) in Long Evans rats tested with the Formalin test.  The 
ED50 value for L-phenylephrine was 2.96 mg/kg based on % analgesia.  Antinociception 
was substantially antagonized when the alpha-1 receptor antagonist prazosin (0.15 
mg/kg, IP) was administered 5 minutes prior to phenylephrine (3 and 10 mg/kg, SC).  
The reduction in swelling observed was not significantly antagonized in rats pretreated 
with the same dose of prazosin.  Separately, fall latency was not significantly altered 
following the administration of L-phenylephrine (≤ 10 mg/kg) in rats performing a rotorod 
task, which suggests the alpha-1 mediated antinociception effects occurred in the 
absence of sedative-like effects.  These antinociceptive effects were observed in 
phenylephrine-treated rats at up to 10 mg/kg (60 mg/m2, SC); a dose that is 
approximately 10-fold higher than the maximum recommended clinical dose
(<0.17 mg/kg or 6.2 mg/m2) when based on body surface area.      

Thurston and Helton (1996) published findings that tail flick reflex and blood pressure 
were increased in a dose- and time-related manner in lightly anesthetized rats (0.3 to 
0.6 grams) following the intravenous infusion of phenylephrine (0.001, 0.0025, or 0.01 
mg8/min, 21-minute infusion period).  At the top dose (0.7 mg/kg), the averaged value 
for blood pressure was increased to > 160 mmHg at 3 minutes post injection, which was 
the peak time to effect.  Also, the mean value for tail flick latency was increased to
approximately 9 seconds at 12 minutes post injection, which was the peak time to 
effect.  Neural activity of ON and OFF cells monitored in the rostral ventral medulla 
varied following treatment with the various doses, suggesting that it was not correlated 
with the other two endpoints measured.  In rats, tail flick latency and blood pressure 
were increased following the administration of intravenous phenylephrine up to 
0.7 mg/kg (4.2 mg/m2); which is slightly lower than the maximum recommended
clinical dose (<0.17 mg/kg or 6.2 mg/m2) when based on body surface area.  

Intraurethral and Intraluminal Pressure

Noguchi et al. (2008) published findings that dose-related increases in intraurethral and 
intraluminal pressure of vas deferens were observed in anesthetized male beagle dogs
(n = 4) following the intravenous administration of phenylephrine (0.0003, 0.001, 0.003, 
0.01, or 0.03 mg/kg). The highest dose (0.03 mg/kg) increased intraurethral pressure 
and intraluminal pressure of the vas deferens by > 30 cmH2O.  At the same dose, these 
effects were significantly reduced in dogs (n=5) pretreated with alpha 1 receptor 
antagonists that include alfuzosin (≥ 30 mcg/kg), naftopidil (≥ 30 mcg/kg), prazosin (≥ 3 
mcg/kg), silodosin (≥ 0.3 mcg/kg), and tamsulosin (≥ 1 mcg/kg).  These findings 
provided evidence that alpha-1 receptor mediated increases in intraurethral and 
intraluminal pressure were observed in dogs following IV administration of 
phenylephrine up to 0.03 mg/kg (0.6 mg/m2), which is approximately 11-fold lower
than the maximum recommended clinical dose proposed (<0.17 mg/kg or 6.2
mg/m2) when based on body surface area.  

                                           
8Amounts originally presented as mcg/min (i.e., 1, 2.5, or 10 mcg/min) in the published 
study.   

Reference ID: 3474799



NDA 204300 Reviewer: Marcus S. Delatte, PhD

40

Contractile Activity

Wilson et al. (1973) published findings that seminal vesicles in anesthetized rabbits
(n=6) deemed sexually mature contracted following the intravenous administration of 
0.1 mg/kg.  At this dose, the maximum contraction of the seminal vesicle was 53.2 mm 
when measured 25 seconds after the phenylephrine injection.  This contraction lasted 
80 to 129 seconds.  These findings provide evidence that ejaculation was altered 
in anesthetized rabbits following intravenous administration of a dose of 
phenylephrine (0.1 mg/kg or 1.2 mg/m2) that is approximately 5-fold lower than the 
maximum recommended clinical dose (<0.17 mg/kg or 6.2 mg/m2) when based on 
body surface area.  

Acritopoulou-Fourcroy and Marcais-Collado (1988) published findings that the 
spontaneous uterine contractions in anesthetized pro-estrus rats was increased 
following intravenous injection of cumulative doses of phenylephrine (0.010 and 0.040 
mg/kg).  Rats were observed with contractions in which the amplitude was increased by 
25% at 0.01 mg/kg and duration was of increased by ≥ 33%, alterations that were 
deemed statistically significant when compared to control.  The contractile activity 
observed following the cumulative administration of 0.040 mg/kg of phenylephrine was 
reportedly abolished in rats when followed by intravenously administered phentolamine 
(1 mg/kg).  Separately, rats administered the same dose of phentolamine alone were 
observed with contractions in which the amplitude was decreased by 41% and the 
duration was increased by 7%, findings deemed statistically significant when compared 
to control.  Together, these findings provided evidence that spontaneous uterine 
contractions in rats were increased following intravenous administration of 
phenylephrine up to a cumulative dose (0.04 mg/kg or 0.24 mg/m2), a dose that is 
approximately 4-fold lower than the maximum recommended clinical dose < 0.17
mg/kg or 6.2 mg/m2) when based on body surface area.  

4.3 Safety Pharmacology

Cardiovascular

Numerous studies have demonstrated that phenylephrine alters cardiovascular 
endpoints in animal species under a variety of experimental conditions (Cottle, et al., 
1982; Shibasaki, et al., 1992; STANTON, et al., 1988; Zhou, et al., 1996).  In particular, 
intravenously administered phenylephrine (4 mcg/kg/min or 120 mcg/kg, 30-minute 
infusion) increased mean arterial blood pressure and decreased heart rate in pregnant 
normotensive sheep (45 to 64 kg) within 5-8 minutes following the start of treatment
(Cottle, et al., 1982).  Although fetal heart rate and blood pressure were not significantly 
altered, partial pressure of oxygen and carbon dioxide in arterial blood were significantly 
depressed in fetus up to 40 minutes following the start of treatment in ewes.  Also, fetal 
blood pH was significantly decreased up to 40 minutes following the start of treatment in 
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ewes.  Together, these effects were observed at 0.12 mg/kg (equivalent to 0.11 
mg/kg to 0.12 mg/kg human dose), a dose that is slightly lower than the maximum 
recommended clinical dose (< 0.17 mg/kg).  Therefore, these findings in pregnant 
sheep and fetus are relevant to clinical studies in normotensive individuals 
administered PHE .

Gastrointestinal System

DiMarino and Cohen (1973) evaluated lower esophageal sphincter (LES) pressure and 
blood pressure in anesthetized opossum (males and females; 2.2 to 3.6 kg, n ≥ 10) 
following intravenous administration of phenylephrine (55 mcg/kg, 30-second bolus).  
Following treatment LES pressure and blood pressure, respectively, were increased in 
the opossum by approximately 40% and 30%.  In regard to LES pressure, these 
findings in opossum are presumed to be mediated via an alpha adrenergic mechanism
based on findings that the alpha adrenergic antagonist phentolamine alone reduced 
LES pressure.  The dose of PHE that increased LES pressure and blood pressure 
(0.055 mg/kg; equivalent to 0.018 mg/kg to 0.021 mg/kg human dose9) is ≥8-fold 
lower than the maximum recommended clinical dose (< 0.17 mg/kg) when based 
on a body surface area comparison.  

Pahlin and Kewenter (1976) evaluated ileocecal sphincter (ICS), ileal, and colonic 
motility in anesthetized cats (male and female, n=5, weight not provided) following 
intravenous administration of phenylephrine at 2-11 mcg/kg (0.002 to 0.011 mg/kg).  
Based on the published findings motility in the ICS was increased, whereas in the ileum 
and colon it was decreased following phenylephrine administration.  The increased 
motility observed in the ICS of phenylephrine-treated cats was reportedly blocked when 
the alpha adrenergic antagonist phenoxybenzamine (5 mg/kg) was intravenously 
administered.  These changes in motility in the ICS, ileum, and colon were measured 
following IV doses ≤ 85-fold lower than the maximum recommended clinical dose (0.17 
mg/kg) when compared on a mg/kg basis (weight of animals were not provided).        
           

Respiratory System

Studies evaluating the effects of PHE on respiratory function in animal species were not 
identified for review here by the PT Reviewer.   
   
Central Nervous System (CNS)

                                           
9The HED was determined, as per the FDA Start Dose Guidance as follows:  
HED = animal dose in mg/kg x (animal weight in kg/human weight in kg)0.33 and 
assumed a 60 kg person.
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Standard stand alone CNS Safety Pharmacology studies evaluating PHE were not 
identified in the published literature.  PHE has been demonstrated to produce 
convulsions and decrease motor activity in rodents from toxicology studies (see below).  

5 Pharmacokinetics/ADME/Toxicokinetics

5.1 PK/ADME

There are very few studies in the published literature that evaluated the 
pharmacokinetics of phenylephrine following intravenous administration in experimental 
animals.  Findings from these studies are briefly discussed below.  

Absorption

Although the PT Reviewer did not identify any studies in the published literature that 
evaluated the absorption of phenylephrine following intravenous administration in 
experimental animals, it should be 100% bioavailable and absorbed rapidly.    

Distribution

The distribution of intravenously administered 11C-phenylephrine was evaluated in 
female Sprague Dawley rats (del Rosario, et al., 1996).  The tissue distribution of 
radioactivity from 11C-phenylephrine in rats (n=4; 100-200 mcCi via the femoral vein) 
was ranked from greatest to least 30-minutes post-treatment as follows: submaxillary 
gland > liver > heart ventricles > spleen > kidney > lung > blood > brain.  At 60-minutes 
following treatment, the distribution pattern was comparable to that at 30 minutes in the 
tissues evaluated. See Figure 8 for findings at 30- and 60-minutes following treatment.  
These data suggest that the distribution of 11C-phenylephrine is predominately to
peripheral sites, and not to central sites such as the brain at the amounts studied.  
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Figure 8.  Tissue Distribution of 11C-Phenylephrine (Percent Dose/g)10  

Metabolism

The PT Reviewer did not identify studies that evaluated the metabolic profile of 
phenylephrine following intravenous administration in experimental animals.  A study 
that evaluated the metabolic profile of phenylephrine following nasal inhalation in 
humans was identified in the published literature (Ibrahim, et al., 1983).  The following 
metabolites were measured in the urine of humans following the inhalation of 
phenylephrine: m-hydroxymandelic acid (MHMA), m-hydroxyphenylglycol (MHPG)
sulfate, phenylephrine sulfate, and phenylephrine glucuronide.  Unchanged 
phenylephrine was measured also.  These findings provide evidence that phenylephrine 
administered via nasal inhalation is metabolized; however, studies evaluating the 
pharmacological activity of these metabolites were not identified.  

Excretion

Ibrahim et al. (1983) evaluated the urinary excretion of R-(-)-m-synephrine (aka 
phenylephrine, 1 mg/kg) in three rats following an intraperitoneal injection.  The rats 
were housed in separate metabolism cages over a 24-hour period for urine collection.  
Conjugates in the urine were hydrolysed by adding acid, beta-glucuronidase, 
sulphatase, or nothing to the samples collected.  The authors identified phenylephrine
and its metabolites (MHMA and MHPG) in the samples analyzed.  See Figure 9 for the 
mean excretion (calculated as a percentage of the total dose) of phenylephrine and its 
metabolites over a 24-hour period.  Across the methods of hydrolysis, the percentage of 
phenylephrine recovered in the urine samples ranged from 7 to 16% of the total dose 
administered.  

                                           
10The excerpt provided was obtained from Section 2.6.4 Pharmacokinetics Written 
Summary from the NDA Application.  This figure was prepared based on findings from 
del Rosario et al. (1996).    
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6 General Toxicology

6.1 Single-Dose Toxicity

The PT Reviewer created a toxicology profile for a single treatment of phenylephrine in 
experimental animals below based on findings from several published papers
(DUNGAN, et al., 1965; Marvola, 1976; Richards, et al., 1970; Stockhaus and Wick, 
1969; Weikel, Jr. and Harper, 1972).  Across the studies cited, the LD50 value was 0.44 
mg/kg (or 2.6 mg/m2) in rats and ≥ 4.8 mg/kg (or 14.4 mg/m2) in mice.  These findings 
suggest that the rat is more sensitive to the lethal effects of intravenously administered 
phenylephrine than the mouse.  Toxicities observed in rats included “preliminary 
depression,11” labored respiration, and convulsions immediately after intravenous 
administration of phenylephrine.  According to the authors, death usually occurred 
within five minutes following drug administration.  Separately, toxicities observed in mice 
included ataxia, decreased rate and increased depth of respiration at sublethal doses
(see Weikel, Jr., et al., 1972).  At lethal doses, evidence of toxicities such as Straub-tail 
reaction and asphyxia convulsions were observed in the same study.  In regard to the 
lethality of phenylephrine, published findings demonstrated that in mice it is increased 
when ambient temperature is increased in laboratory settings.  For example, Richards 
et al. (1970) demonstrated that the LD50 value in mice was 7.4 mg/kg at 23°C and 1.12 
mg/kg at 35°C.  Note that 23°C is within the thermoneutral range established for mice; 
therefore, the increased potency of phenylephrine at 35°C is likely mediated at least in 
part by the physiological adaption(s) by this species to the increases in ambient 
temperature above that recommended for laboratory studies (see Table 10, created 
from information from Committee for the Update of the Guide for the Care and Use of 
Laboratory Animals, 2011).  Such findings highlight the role of ambient temperature in 
mediating the toxicological effects of drugs such as phenylephrine and the potential 
limitations of interpreting findings from the cited studies that did not provide ambient 
temperature values.  Despite these limitations, the findings discussed provided insight 
to the toxicity profile of phenylephrine.  In particular, the LD50 values in rats and mice, 
respectively, were 24-fold lower and 2.2-fold higher than the maximum recommended 
clinical dose (0.17 mg/kg or 6.2 mg/m2) when compared based on body surface area.

Table 9.  LD50 Values Estimated for Phenylephrine Intravenously Administered in Rats
and Mice

11“Preliminary depression” was not defined by Hutcheon et al.  (1955) 
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7 Genetic Toxicology

Findings from published studies demonstrate that phenylephrine is negative for 
producing gene mutations, chromosomal aberrations, and micronuclei.  See the Figure 
11.

Figure 11.  Sponsor’s Summary Table of Published Genetic Toxicology Studies of 
Phenylephrine.   

Of the studies cited above, those published by NTP were deemed reasonably adequate 
to include in the label for this product.  This decision is based on the quality of 
experiments conducted by NTP and the extensive experience of this group in the use of 
the mentioned assays to evaluate small molecules from various drug classes.  

Of note, the Ames assay conducted by NTP did not include all of the modern bacterial 
strains to be deemed a current assay.  Specifically, the study did not include an 
S.typhimurium strain TA102 or E.coli  WP2uvrA or WPuvrA (pKM101) which are 
included in the standard battery to detect point mutations in AT sites.  As such the study 
is not ideal by current standards.  The description of the study results in the labeling 
should include the strains tested, to inform toxicologists about this deficiency.
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study was designed to follow up both negative and positive chromosomal aberrations 
results of numerous compounds with assessments of DNA synthesis as an indirect 
mechanism of action for clastogens demonstrating no direct DNA reactivity.

The study by Storer et al. (1996)16 was designed to study potential genetic toxicity using 
the in vitro alkaline elution assay in rat hepatocytes.  The publication summarizes the 
results of a total of 81 compounds tested by this laboratory, including phenylephrine.  As 
this is not part of the standard battery of studies, although negative results were 
reported, these data will not be included in the drug product labeling.
Based on the overall weight-of-evidence of all the genetic toxicology and 
carcinogenicity data, this positive/equivocal finding in the mouse lymphoma 
assay does not suggest a concern for genotoxicity.  

                                                                                                                                            
15Galloway SM, Miller JE, Armstrong MJ, Bean CL, Skopek TR and Nichols WW (1998) 
DNA synthesis inhibition as an indirect mechanism of chromosome aberrations: 
comparison of DNA-reactive and non-DNA-reactive clastogens.  Mutation Research 
400:169-186.    
16Storer RD, McKelvey TW, Kraynak AR, Elia MC, Barnum JE, Harmon LS, Nichols WW 
and DeLuca JG (1996) Revalidation of the in vitro alkaline elution/rat hepatocyte assay 
for DNA damage: improved criteria for assessment of cytotoxicity and genotoxicity and 
results for 81 compounds.  Mutation Research 368:59-101.   
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8 Carcinogenicity
Carcinogenicity studies were not conducted by the Sponsor to evaluate the drug 
product under review here.  The Sponsor is relying on findings from the published 
literature to support the safety of the drug product (Bucher, et al., 1988; National 
Toxicology Program,1987).  The Bucher et al., (1988) manuscript is a summary of the 
data generated in the studies conducted by the National Toxicology Program (NTP).  
These findings were obtained from 2-year studies that employed F344 rats (0, 620, or 
1250 ppm) and B6C3F1 mice (0, 1250, or 2500 ppm) treated with phenylephrine 
hydrochloride via their diet.  USP grade phenylephrine hydrochloride was employed in 
these studies.  According to the NTP report, based on evaluation of food consumption, 
the mean amount of phenylephrine hydrochloride consumed per day by male and 
female rats was approximately 24 mg/kg in low dose rats and 50 mg/kg daily doses in 
the high-dose rats.  In the mouse study, the mean daily dose (males and females) in the 
low dose animals was 133 mg/kg and in the high dose animals 270 mg/kg.  The study 
demonstrated no evidence of carcinogenicity in rats and mice under the testing 
conditions employed. The dose of 50 mg/kg (300 mg/m2) in rats is 48-fold the human 
dose and the dose of 270 mg/kg (810 mg/m2) in mice is 131-fold the maximum daily 
human dose of 10 mg/60 kg person (0.17 mg/kg or 6.3 mg/m2) based on body surface 
area comparisons.  

A comparison of the doses tested in the 2-year studies is below:

Species

Food 
Content 
(ppm)

Estimated Daily 
Dose (mg/kg)

Estimated 
Daily Dose

(mg/m2)

Exposure Margin 
based on body 

surface area

Mouse 1250 133 399 64
2500 270 810 131

Rat 620 24 144 23
1250 50 300 48

Human 0.167
(10 mg/60 kg) 6.2

As this study was completed by the National Toxicology Program and appears to be 
consistent with current standards for carcinogenicity studies, the results should be 
included in the product labeling.
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9 Reproductive and Developmental Toxicology

9.1 Fertility and Early Embryonic Development
A fertility and early embryonic development study was not completed by the Applicant. 
The Applicant conducted a literature search to identify published data that may address 
these standard endpoints.  There are no standard studies to characterize the effects of 
phenylephrine on male fertility.  Studies of female fertility were limited to studies using 
artificial insemination.

Hodgson et al. (1975) evaluated fertility endpoints in female rabbits (3.5 to 4 kg) 
intramuscularly administered phenylephrine 16 hours following artificial insemination.  
These endpoints included mean number of corpora lutea, rate of pregnancy, percentage 
of ovulated ova that implanted, and percentage of ovulated ova that implanted and were
observed with normal gross morphology of placenta and fetus.  Rabbits were injected 
with either 2 mg administered 4 to 6 times per day (3 days) or 1 mg administered every 
hour 16-48 hours after HCG treatment.  Fertility parameters were decreased in rabbits 
treated with 2 mg (0.50 to 0.57 mg/kg); however, it should be noted that this dose was 
also associated with an increased incidence of mortality (two of eight rabbits died, likely 
due to hypertensive crisis).  Phenylephrine decreased the mean percentage of ovulated 
ova implanted approximately 2-fold lower than that in controls.  In the same rabbits, the 
percentage of implanted ova that reportedly appeared normal based on gross 
morphology of the placenta and fetus was approximately 3-fold lower than control.  
Separately, resorbed fetuses were observed in three rabbits.  Together, the endpoints 
for fertility were altered in a toxicologically significant manner following 
intramuscular phenylephrine at 2 mg (4-6 times per day, 3 days); however, given 
that two of the animals reportedly died due to cardiovascular crisis these findings 
may, at least in part, be due to maternal toxicities.  Therefore, these alterations 
suggest a potential impact on fertility and early embryonic development at the 
dose levels tested (≥ 2 mg/kg or 24 mg/m2, HED of ≥ 0.2 mg/kg) at maternally toxic 
doses, but are not adequate to inform product labeling as the studies are not 
typical study design and the dosing regimen cannot be readily extrapolated to a 
clinical setting. No adverse effects were noted in animals treated with 1 mg every 
hour for 32 hours (i.e., a total dose of 8 to 9.1 mg/kg, equivalent to 3.13 mg/kg to 3.87 
mg/kg human dose based on body surface area).  

Hawk et al. (1982) evaluated sperm count in various parts of the reproductive tract, 
urterine contractions, and ovum fertilization in sexually mature New Zealand rabbits 
following intramuscularly administered phenylephrine.  Sperm count in the oviducts was 
substantially increased, uterus, and cervices of rabbits administered 1.3 mg/kg of 
phenylephrine after mating or artificial insemination (HED is 25 mg/60 kg person).  In a 
separate study evaluating multiple doses (0, 0.25, 1.3, or 6.25 mg/kg), this effect 
increased in a dose-related manner following separate injections of phenylephrine at ≤
1.3 mg/kg when administered following artificial insemination.  At 6.25 mg/kg, sperm 
count in the oviducts was increased compared to control; but, the magnitude of this 
effect was less than that measured at 1.25 mg/kg across the organs mentioned above.  
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Uterine contractions (primary and secondary) were increased ≥ 2-fold for up to 80 
minutes in rabbits following the administration of 1.3 mg/kg when compared to control.  
Pretreatment with phenoxybenzamine (5 mg/kg, IM) fully antagonized the increase in 
sperm count in the oviducts and uterine contractions in rabbits following the injection of 
phenylephrine (1.3 mg/kg).  In regard to ovum fertilization, it was increased by 3-fold 
following the administration of 1.5 mg/kg of phenylephrine in rabbits after artificial 
insemination.  Together, these findings suggest that under various experimental 
conditions sperm count in the oviduct, uterine contractions, and ovum 
fertilization were substantially increased following the administration of 
phenylephrine at ≥ 1.3 mg/kg (15.6 mg/m2), which is approximately ≥ 2-fold higher 
than the maximum dose proposed for use (0.17 mg/kg or 6.3 mg/m2) when based 
on body surface area.  These data suggest that phenylephrine does not have an 
adverse effect on female fertility following insemination, the study employs a 
different route of administration and does not include all standard parameters of 
a modern fertility and early embryonic development study and therefore should 
not be used to support the drug product labeling.  
      

9.2 Embryo-Fetal Development
Embryo-fetal development studies have not been completed for phenylephrine.  The 
Applicant did identify two published studies that included some endpoints consistent 
with a standard embryo-fetal development study.  These data are summarized here 
and, although the data may not be ideal, the adverse findings should be included in the 
drug product labeling.

In vivo

Shabanah et al. (1969b) evaluated fetal growth and development in mated New 
Zealand white rabbits (3 kg) subcutaneously administered 0.33 mg/kg (1 mg/3 kg, TID) 
of phenylephrine treatment during various periods of gestation.  

Group 1a GD 3 to GD 10 (n=2)
Group 1b GD 3 to parturition (n=3)
Group 2 GD 7 to parturition (n=3)
Group 3 GD 12 to parturition (n=10)
Controls Untreated (n=3)

Specifically pregnant rabbits were treated from Gestation Day (GD) 3 to GD 10 or 
parturition, GD 7 to parturition, or GD 12 to parturition.  Collectively this dosing period 
covers the period of organogenesis (typically GD 6-18 in the rabbit); therefore, the study 
dosing regimen is fairly consistent with that of a modern embryo-fetal development 
study.  The placentas from animals in each group were obtained and evaluated 
histologically following delivery; however, the fetuses were not evaluated for teratogenic 
effects or individual pup weights.  The authors report that phenylephrine treatment
decreased the mean litter weights compared to controls, increased the occurrences of 
neonate deaths and still births, and produced histopathological findings in the placenta
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Collectively, these data suggest that phenylephrine during the course of gestation 
results in decreased mean litter weights, increased neonatal deaths and still births, 
alterations in the placenta, and possible teratogenicity following subcutaneous injection 
of phenylephrine at 0.33 mg/kg (3.96 mg/m2, TID).  The total dose administered daily 
(i.e., 1 mg/kg/day or 12 mg/m2) is 1.9-fold higher than the maximum recommended 
total daily clinical dose of 10 mg (0.17 mg/kg or 6.2 mg/m2) when based on body 
surface area comparison.  Given that this hazard was observed in rabbits at a 
dose that is slightly higher the maximum recommended clinical dose when based 
on body surface area the PT Reviewer recommends that it is included in the label 
for this product in the absence of definitive GLP embryo-fetal development 
studies.  
                      

These adverse effects could be attributable to decreased placental perfusion and the 
resulting deprivation of the fetus to oxygen.  However, it is difficult to extrapolate these
findings to humans, given the differences in dosing regimen and the fact that the 
animals were normotensive to begin with and therefore the drug would induce a 
hypertensive crisis rather than treat a hypotensive crisis.  When used as labeled, the 
drug is intended to restore blood pressure to the normal range rather than increase the 
blood pressure above normal.  The single bolus dose of 0.33 mg/kg in the rabbit 
corresponds to a human equivalent dose of 6.4 mg/60 kg person.  As single bolus 
doses of not more than 200 mcg/60 kg person every 1-2 minutes are given clinically, the 
rabbit bolus dose is 32 times the bolus dose in humans.  Therefore, the clinical 
significance of these findings is not clear.  

Cottle and colleagues (1982) examined the effect of phenylephrine on uterine and fetal 
blood pressure in normotensive sheep pregnant Dorset-Finn Suffolk ewes (45-64 kg) 
during the third trimester of pregnancy.  The authors implanted chronic cannulas into 
the femoral artery of the ewes and into the saphenous vein of the fetus through the wall 
of the amnionic sac.  In addition, cannula were inserted into the carotid artery and 
jugular vein of the ewes to monitor for blood oxygenation and an electromagnetic flow 
transducer was placed around the main branch of the middle uterine artery to monitor 
uterine blood flow.  Phenylephrine (Neo-Synephrine, a marketed unapproved product) 
was infused intravenously into ewes at a mean Gestation Day 127 (full term is generally 
145 days).  The dose tested was 4 mcg/kg/min for 30 minutes (or a total dose of 0.12 
mg/kg; equivalent to 0.11 to 0.12 mg/kg human dose based on body surface area)17.  
These HEDs in pregnant sheep are slightly lower than the maximum recommended 
clinical dose of PHE (< 0.17 mg/kg) based on a body surface area comparison.  As 
depicted in the figure below, reproduced from the publication, phenylephrine infusion 
decreased uterine blood flow up to ~42%.  Maternal mean arterial blood pressure 

                                           
17 The HED was determined, as per the FDA Start Dose Guidance as follows:  
HED = animal dose in mg/kg x (animal weight in kg/human weight in kg)0.33 and 
assumed a 60 kg person.

Reference ID: 3474799

COPYRIGHT MATERIAL WITHHELD





NDA 204300 Reviewer: Marcus S. Delatte, PhD

60

In vitro

Hodach et al. (1975) evaluated chick embryos for gross malformations and 
cardiovascular anomalies following a single in vitro treatment with L-phenylephrine (≤ 20 
x 10-9 mol) via a micropipette.  These embryos were obtained from medium-sized fertile 
white Leghorn eggs incubated in a forced-draft incubator.  The incubation period was 
planned for up to 14 days.  Phenylephrine was placed on the extra-embryonic 
membranes directly above the developing embryo in ovo on Day 5 of incubation.  The 
study was designed such that eggs were re-incubated following treatment and checked 
for survivors 24 hours later.  Phenylephrine was typically lethal within the first 24 hours 
of treatment.  A number of embryos that did not survive until Day 14 were not examined 
because of severe postmortem degeneration.  The survival rate in phenylephrine-
treated embryos decreased in a concentration-related manner.  At the top concentration 
(20 x 10-9 mol), survival rate was 66.1% (survival in the saline control animals was 
84.5%).  Similarly, the percentage of embryos with cardiovascular anomalies increased 
in a concentration-dependent manner in phenylephrine-treated embryos.  The 
percentage of embryos with anomalies was 19.2% at 20 x 10-9 mol, which was greater 
than the saline-treated controls (3.4%).  The cardiovascular anomalies observed include 
anomalies of the aortic arches, ventricular septal defect, double outlet right ventricle, 
aortic hypoplasia, and truncus arteriosus.  See Figure 12 for qualitative findings related 
to the defects observed (no quantitative findings specifically for phenylephrine-treated 
embryos was provided).  No gross malformations were observed in treated embryos.  
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Figure 12.  Classification of Cardiovascular Anomalies Observed in Embryos following 
Treatment with Phenylephrine and Other Sympathomimetic Amines18

                

Overall, these findings demonstrate that death and cardiovascular anomalies increased 
in a concentration-related manner in embryos following in vitro exposure to 
phenylephrine.  Although these in vitro findings suggest the potential for risk under the 
conditions tested, as drug clearance does not occur in this system, the clinical 
relevance is not clear.  Given the confounding treatment conditions, these results are 
not deemed appropriate to inform drug product labeling.

9.3 Prenatal and Postnatal Development
The PT Reviewer did not identify any studies in the published literature that specifically 
evaluated prenatal and postnatal development in animals administered phenylephrine.  
One published study did treat pregnant rabbits late in gestation which roughly 

                                           
18This excerpt was obtained from Hodach et al. (1975).  
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corresponds to a pre- and post-natal development study; however, as standard 
endpoints, including post-natal development were not included in the study the study 
would not be deemed adequate by current standards.  Nonetheless, it is summarized 
here as adverse effects were suggested which should be included in the drug product 
labeling.

Shabanah et al. (1969a) evaluated fetal growth and length of gestation in mated female 
rabbits (3 kg) subcutaneously administered 0.33 mg/kg (1 mg/3 kg, TID) during the later 
portion gestation.  The normal gestational period in the rabbit is 28-31 days.  The 
animals were divided into the following treatment groups:

Group 1 GD 22 to parturition on GD 26 (0.33 mg/kg, TID, n=7)
Group 2 GD 22 to parturition on GD 31-32 (0.33 mg/kg, TID, n=5)
Group 3 GD 16 to parturition on GD 29 or 32 (TID, n=2)

Treatment Groups 1 and 2 also included 3 and 5 control animals, respectively, that were 
not treated (authors note that saline injections were without effect in their other studies).  
These groups were apparently treated the same but analyzed separate by the authors 
as they were evaluated at different times.  Several placentas (4-5) from each of the two 
animals in Group 3 were obtained and evaluated histologically following delivery.  
Based on the results provided the mean values for birth weight in Groups 1 and 2 and 
day of labor onset across groups were decreased compared to control (see Table 16).  
The mean values for birth weight were markedly decreased in PHE-treated rabbits, as 
they were 61-72% of control.  As for the mean day for labor onset, it occurred about 2 to 
3 days earlier in PHE-treated rabbits when compared to control who typically delivered 
on GD 32 or 33.  Evaluation of the placentas in the two Group 3 treated animals did not 
reveal clear treatment related findings given the lack of control placenta and limited 
specimens examined.  In the Group 3 rabbit that delivered on GD 29, there were a few 
placenta that showed evidence of necrosis in areas of placental detachment from the 
uterine wall.  There were no adverse placental findings in the Group 3 rabbit that 
delivered on GD 32.  Collectively, these findings suggest that daily subcutaneous 
injection of phenylephrine at 0.33 mg/kg (3.96 mg/m2, TID) late in pregnancy may 
increase the likelihood of earlier onset of labor in pregnant rabbits and reduce
birth weight of the animals in the litter following. The reduced birth weight may 
be due the early delivery; however, we cannot rule out a direct effect of the drug 
on the fetus. The total dose administered daily (i.e., 0.99 mg/kg or 11.88 mg/m2) is 
1.9-fold higher than the maximum recommended clinical dose (0.17 mg/kg or 6.3 
mg/m2) when based on body surface area.  This is not a standard pre- and post-
natal development study, in which pregnant animals would be dosed from 
implantation through weaning (Gestation Day 6 through weaning).  Likewise, the 
study does not include any evaluation of post-natal development and cannot be 
considered an adequate pre- and post-natal development study.  However, given 
that this hazard was observed in rabbits at a dose that is slightly higher the 
maximum recommended clinical dose when based on body surface area the PT 
Reviewer recommends that it is included in the label for this product.                         
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Table 16.  Findings in Rabbits Subcutaneously Administered 0.33 mg/kg (TID) During 
Late Gestation (Shabanah, et al., 1969a)

9.4 Lactation

Although the PT Reviewer did not identify any published findings on the exposure levels 
of phenylephrine in milk ejected by treated animals, there are published findings of
marked reductions in milk ejection from cows following phenylephrine administration
(Bruckmaier, et al., 1991; Bruckmaier, et al., 1997).  For example, Bruckmaier et al. 
(1997) provided findings that milk yield was reduced to 24% of control in cows following 
intravenous administration of  phenylephrine at 30 mcg/kg (or 0.03 mg/kg), a dose that 
is 5.6-fold lower than the maximum daily clinical dose of 10 mg/60 kg person (0.17  
mg/kg).  After milk flow ceased in these animals, the alpha adrenergic receptor 
antagonist phentolamine (100 mcg/kg) was intravenously administered and milk flow 
started within two minutes.  The total milk yield returned to 90% of control following 
treatment with phentolamine.  Overall, these data suggest that milk ejection in cows 
involves an adrenergic-receptor mechanism.  This finding is informative, but is unlikely 
to have any significant clinical implications given the acute indications proposed and the
short half-life of phenylephrine.             

10 Special Toxicology Studies

Local Tolerance

Studies on the local toxicity of phenylephrine are limited (see DUNGAN, et al., 1965).   
Duncan et al. (1965) provided findings that albino rats intracutaneously administered 
2.7% of phenylephrine in the abdomen skin were observed with local irritation in areas 
near the injection site.  As the drug product is a 1% solution that is diluted prior to use, 
the findings do not appear to have clinical relevance.  Given the extensive clinical 
history of comparable drug products containing this drug substance, the local tissue 
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toxicity of the drug product can be addressed via clinical experience.  Further nonclinical 
studies are not required.

11 Integrated Summary and Safety Evaluation

The clinical history of phenylephrine HCl is extensive.  Phenylephrine is an established 
alpha 1-receptor agonist that can increase blood pressure under various conditions in 
humans and other animal species (see Hoffman, 2001).  Based on the long history of 
clinical use, nonclinical studies for phenylephrine were not required for approval of this 
NDA application.  Studies from the published literature were used to support the safety 
of the phenylephrine HCL product reviewed here.  Based on findings from the published 
literature phenylephrine administered intravenously to rats is distributed to sites that 
include the submaxillary gland, liver, heart ventricles, spleen, kidney, lung, and brain.  
Phenylephrine and its metabolites are excreted via urine from rats.  Also, data from 
human and animal studies demonstrate the fast onset of effects and short half-life of 
phenylephrine.  For example, in single-dose toxicology studies mortalities in rodents 
occurred minutes after phenylephrine administration.  Other findings such as the 
alteration of respiration, as well as the exhibition of behaviors that include ataxia and 
convulsions occur immediately following intravenous injection of phenylephrine.  
Findings from single-dose toxicology studies provided evidence that the target sites of 
toxicity for phenylephrine are the CNS and the lungs.  In multiple-dose toxicology 
studies in rodents the target sites of toxicity included the brain (hyperactivity), eye 
(chronic keratitis), testicles (atrophy), seminal vesicles (atrophy), and ovaries (atrophy) 
following 12 weeks of treatment.   

In evaluations of the genotoxic potential of phenylephrine, it was deemed positive in an 
in vitro mouse lymphoma assay; whereas, it was deemed negative in an in vitro 
bacterial reverse mutation assay, an in vitro chromosome aberration assay, an in vitro 
sister chromatid exchange assay, and an in vivo rat micronucleus assay.  This positive 
finding was not deemed toxicologically relevant given that phenylephrine was not 
deemed carcinogenic in the rat and mice 2-year carcinogenicity studies conducted by 
NTP.  Based on the data in the published literature, further genetic toxicology and 
carcinogenicity studies are not warranted.

In regard to reproductive toxicology, PHE administration to normotensive animals 
produced adverse effects at doses that are comparable to those proposed for clinical 
use.  For example, subcutaneous administration of phenylephrine to pregnant 
normotensive rabbits (0.33 mg/kg, TID) resulted in premature labor onset, decreased
litter weights, increased neonate deaths and still births, and histopathology findings in 
the placenta such as necrosis, thickened vascular walls, and narrowed lumina.  
Separately, studies in normotensive pregnant sheep demonstrated that phenylephrine 
increases blood pressure and produces reflex bradycardia in both the ewe and the fetus 
and decreases uterine blood flow at clinically relevant doses.  Although adequate
reproductive and developmental studies were not identified in the published literature, 
these findings from the studies described provide insight on potential adverse effects of 
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phenylephrine in pregnant normotensive animals.  As definitive studies were not 
identified in the literature and the literature references available suggest adverse effects 
with unclear clinical significance, the full battery of reproductive and developmental 
toxicology studies should be completed for this drug product.  These may be completed 
post-marketing, given the extensive clinical experience.  Until definitive data are 
provided, the adverse effects noted in normotensive animals should be included in the 
product labeling.  The design of the definitive GLP reproductive and developmental 
toxicology studies should be discussed with the Applicant.  Ideally, they should mimic 
the clinical use of the drug in order to dissociate, if possible, any direct effects of the 
drug from the indirect pharmacodynamics effects of the drug on the cardiovascular 
system.    

Based on the information provided to date, from a nonclinical pharmacology toxicology 
perspective, NDA 204300 may be approved with post-marketing requirements and 
pending agreement on drug product labeling.
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NDA Number: 204300  Applicant: Éclat Pharmaceuticals Stamp Date: Jun 28, 2013 

Drug Name: Phenylephrine 
HCl

NDA Type: 505(b)(2) 

resubmission resulting from RTF 
letter

On initial overview of the NDA application for filing: Filable 

Content Parameter Yes No Comment

1

Is the pharmacology/toxicology section 
organized in accord with current regulations 
and guidelines for format and content in a 

manner to allow substantive review to 
begin?

X   

2
Is the pharmacology/toxicology section 

indexed and paginated in a manner allowing 
substantive review to begin? 

X

3
Is the pharmacology/toxicology section 
legible so that substantive review can 

begin?

X

4

Are all required (*) and requested IND 
studies (in accord with 505 b1 and b2 

including referenced literature) completed 
and submitted (carcinogenicity, 

mutagenicity, teratogenicity, effects on 
fertility, juvenile studies, acute and repeat 
dose adult animal studies, animal ADME 

studies, safety pharmacology, etc)? 

X

5

If the formulation to be marketed is 
different from the formulation used in the 

toxicology studies, have studies by the 
appropriate route been conducted with 

appropriate formulations?  (For other than 
the oral route, some studies may be by 
routes different from the clinical route 

intentionally and by desire of the FDA). 

X

The acute toxicology studies submitted 
appear to be the only toxicology studies in 

which phenylephrine was administered 
intravenously.  As these studies were not 
specifically required for this NDA, this Is 

not deemed a filing issue. 

6
Does the route of administration used in the 
animal studies appear to be the same as the 
intended human exposure route?  If not, has 
the applicant submitted a rationale to justify 

the alternative route? 

X

Other than the acute toxicology studies, the 
other toxicology studies cited typically used
routes other than IV.  The Sponsor believes 

that the existing toxicology findings are 
sufficient to accurately predict safety 

signals that may occur with a single-dose IV 
treatment with the drug product.  As these 
studies were not specifically required for 

this NDA, this Is not deemed a filing issue.
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Content Parameter Yes No Comment

7

Has the applicant submitted a statement(s) 
that all of the pivotal pharm/tox studies 

have been performed in accordance with the 
GLP regulations (21 CFR 58) or an 

explanation for any significant deviations?

X

The Sponsor did not identify/submit 
findings from GLP studies or provide an 

explanation for any significant deviations.  
As these studies were not specifically 

required for this NDA, this Is not deemed a 
filing issue. 

8
Has the applicant submitted all special 
studies/data requested by the Division 
during pre-submission discussions? 

X

DAAAP informed the Sponsor that if the 
literature references submitted do not 

contain adequate information regarding the 
mutagenic potential and impact on 

reproductive and developmental toxicity of 
phenylephrine, these studies may be 

required as post-marketing requirements 
(see EOP2 meeting minutes); however, 

these types of studies have not been 
requested as part of the recent approval for 
a intravenous and a ophthalmic formulation 

of phenylephrine. 

9

Are the proposed labeling sections relative 
to pharmacology/toxicology appropriate 

(including human dose multiples expressed 
in either mg/m2 or comparative 

serum/plasma levels) and in accordance 
with 201.57? 

X

10
Have any impurity – etc. issues been 

addressed?    (New toxicity studies may not 
be needed.) 

X

11
Has the applicant addressed any abuse 

potential issues in the submission? 
 X 

The Reviewer did not identify any 
nonclinical sections of the application that 

addressed issues related to the abuse 
potential of the drug product.  This is an 

issue that will be addressed by CSS, rather 
than Pharmacology Toxicology. 

12
If this NDA/BLA is to support a Rx to OTC 

switch, have all relevant studies been 
submitted? 

- - 
Not Applicable 

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE? _yes_______ 

If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the reasons 
and provide comments to be sent to the Applicant. 

There are no comments at this time for the 74-day letter. 
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Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
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Reviewing Pharmacologist      Date 

Team Leader/Supervisor      Date 
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NDA Number: 204300  Applicant: Éclat Pharmaceuticals Stamp Date: February 8, 2013

Drug Name: Phenylephrine 
HCl

NDA Type: 505(b)(2)  

On initial overview of the NDA application for filing: Filable 

Content Parameter Yes No Comment

1

Is the pharmacology/toxicology section 
organized in accord with current regulations 
and guidelines for format and content in a 

manner to allow substantive review to 
begin?

X   

2
Is the pharmacology/toxicology section 

indexed and paginated in a manner allowing 
substantive review to begin? 

X

3
Is the pharmacology/toxicology section 
legible so that substantive review can 

begin?

X

4

Are all required (*) and requested IND 
studies (in accord with 505 b1 and b2 

including referenced literature) completed 
and submitted (carcinogenicity, 

mutagenicity, teratogenicity, effects on 
fertility, juvenile studies, acute and repeat 
dose adult animal studies, animal ADME 

studies, safety pharmacology, etc)? 

X

5

If the formulation to be marketed is 
different from the formulation used in the 

toxicology studies, have studies by the 
appropriate route been conducted with 

appropriate formulations?  (For other than 
the oral route, some studies may be by 
routes different from the clinical route 

intentionally and by desire of the FDA). 

X

The acute toxicology studies submitted 
appear to be the only toxicology studies in 

which phenylephrine was administered 
intravenously.  As these studies were not 
specifically required for this NDA, this Is 

not deemed a filing issue. 

6
Does the route of administration used in the 
animal studies appear to be the same as the 
intended human exposure route?  If not, has 
the applicant submitted a rationale to justify 

the alternative route? 

X

Other than the acute toxicology studies, the 
other toxicology studies cited typically used
routes other than IV.  The Sponsor believes 

that the existing toxicology findings are 
sufficient to accurately predict safety 

signals that may occur with a single-dose IV 
treatment with the drug product.  As these 
studies were not specifically required for 

this NDA, this Is not deemed a filing issue.

7

Has the applicant submitted a statement(s) 
that all of the pivotal pharm/tox studies 

have been performed in accordance with the 
GLP regulations (21 CFR 58) or an 

explanation for any significant deviations?

X

The Sponsor did not identify/submit 
findings from GLP studies or provide an 

explanation for any significant deviations.  
As these studies were not specifically 

required for this NDA, this Is not deemed a 
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filing issue. 

8
Has the applicant submitted all special 
studies/data requested by the Division 
during pre-submission discussions? 

X

DAAAP informed the Sponsor that if the 
literature references submitted do not 

contain adequate information regarding the 
mutagenic potential and impact on 

reproductive and developmental toxicity of 
phenylephrine, these studies may be 

required as post-marketing requirements 
(see EOP2 meeting minutes); however, 

these types of studies have not been 
requested as part of the recent approval for 
a intravenous and a ophthalmic formulation 

of phenylephrine. 

9

Are the proposed labeling sections relative 
to pharmacology/toxicology appropriate 

(including human dose multiples expressed 
in either mg/m2 or comparative 

serum/plasma levels) and in accordance 
with 201.57? 

X

10
Have any impurity – etc. issues been 

addressed?    (New toxicity studies may not 
be needed.) 

X

11
Has the applicant addressed any abuse 

potential issues in the submission? 
 X 

The Reviewer did not identify any 
nonclinical sections of the application that 

addressed issues related to the abuse 
potential of the drug product.  This is an 

issue that will be addressed by CSS, rather 
than Pharmacology Toxicology. 

12
If this NDA/BLA is to support a Rx to OTC 

switch, have all relevant studies been 
submitted? 

- - 
Not Applicable 

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE? _yes_______ 

If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the reasons 
and provide comments to be sent to the Applicant. 

There are no comments at this time for the 74-day letter. 
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Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
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