
DISCLAIMER STATEMENT  

The attached package contains background information prepared by the Food and Drug Administration 
(FDA) for the panel members of the advisory committee.  The FDA background package often contains 
assessments and/or conclusions and recommendations written by individual FDA reviewers.  Such 
conclusions and recommendations do not necessarily represent the final position of the Review Division 
of Office.  We have brought the issue of the effectiveness of phenylephrine as an over-the-counter nasal 
decongestant to this Advisory Committee in order to gain the Committee’s insights and opinions, and 
the background package may not include all issues relevant to the final regulatory recommendation and 
instead is intended to focus on issues identified by the Agency for discussion by the advisory 
committee.  The FDA will not issue a final determination on the issues at hand until input from the 
advisory committee process has been considered and all reviews have been finalized. The final 
determination may be affected by issues not discussed at the advisory committee meeting.  
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   MEMORANDUM
 
 
Department Of Health and Human Services 
Food and Drugs Administration 
Center For Drug Evaluation and Research 
Office of Nonprescription Products 
Division of Nonprescription Regulation Development 
 
 
Date:  November 15, 2007 
 
From:  Susan Johnson, Ph.D.  
  Associate Director, Office of Nonprescription Products   
 
Through: Charles Ganley, M.D. 
  Director, Office of Nonprescription Products 
 
TO:  Nonprescription Drugs Advisory Committee for December 14, 2007 
 
Subject: Briefing Package Executive Summary: OTC Monograph Status of 

Phenylephrine  
 
FDA received a citizen petition (CP) on February 8, 2007, from Dr. Leslie Hendeles et al. 
at the University of Florida regarding the dosing of immediate release formulations for 
oral delivery phenylephrine indicated for nasal decongestion (hence, the OTC monograph 
terminology “oral nasal decongestant”).  The petition is contained in Tab 2.  It requests 
that the adult dose of phenylephrine provided for in the OTC monograph be increased on 
the basis that the current dose is ineffective.  The petition also requests that the OTC 
monograph be modified to withdraw recommended dosing for children under 12 years of 
age.  The NDAC is being asked to consider only the moiety phenylephrine and the 
appropriate dosing for adults.  Any implications that the NDAC deliberation may have on 
other aspects of science or regulation will be addressed via other mechanisms.  
Additional explanation will be provided throughout the background package and 
presentations to NDAC by FDA. 
 
The following is a summary of the factors that are addressed in this background package 
and that we believe most pertinent for NDAC consideration.   
 
• Regulatory Status  
The OTC Drug Review process for oral nasal decongestant cough cold products is 
presented in Tab 3 “The Evaluation of Nonprescription Drug Products.”  This process of 
review of the available scientific data by an Advisory Panel, followed by a series of 
notice and comment rulemakings, established a final monograph that includes two salts 
of phenylephrine, hydrochloride and bitartrate in doses equivalent to 10 mg 



phenylephrine hydrochloride to be dosed every 4 hours, not to exceed 60 mg (6 doses) in 
a 24 hour period.  Phenylephrine is also available under the OTC Drug Review for topical 
nasal application to treat congestion, and as an ophthalmic or rectal vasoconstrictor.  
Phenylephrine is in prescription oral cough/cold combination products approved through 
the NDA/ANDA regulatory path, and is used as an injectable vasopressor.   
 
• Pharmacology and Pharmacokinetics 
 
Phenylephrine is a sympathomimetic, primarily with alpha-receptor agonist activity on 
the cardiovascular system.  In oral doses it has been shown to have a short Tmax and half 
life, approximately 2.5 hours, as described in the review found at Tab 3 “Effectiveness 
and Safety.”  Extensive metabolism occurs in the gut wall, leading to a relatively low 
bioavailability of the oral dose.  It is expected that the NDAC will hear additional 
information about the pharmacokinetics of phenylephrine, based on new research, during 
sponsor presentations at the December 14 meeting. 
 
• Efficacy of Phenylephrine 
 
Tab 3 “Review of the Effectiveness and Safety Data for Phenylephrine” contains a short 
summary of each of the available efficacy studies.  These studies have been reviewed in 
various groupings, as designated in the review table of contents.  Many of the studies 
were considered as part of the OTC Drug Review.  The petitioner has conducted a meta-
analysis based on a slightly different group of studies, and the Consumer Health Products 
Association (CHPA) has also conducted a meta-analysis on yet a different group of 
studies.  Finally, new data have become available from two sponsors, Wyeth and 
Schering Plough, as part of the public response to the petitioner.   
 
There is substantial variability among the study designs, methods, populations, endpoints, 
and outcomes.  Most of the studies included only a very limited number of subjects.  In 
addition, FDA has not had access to full study reports, including protocols and data sets 
for most of these studies.  The impact of these conditions on the application of meta-
analysis techniques is discussed in FDA’s statistical review, Tab 3 “Statistical Review of 
the Meta-analyses.”  While the conclusions of the petitioner and CHPA about their meta-
analyses differ, there are important limitations for the NDAC to consider about both. 
 
One aspect of particular interest in evaluating the quality of available efficacy data is the 
use of different endpoints among the studies.  Primarily, the earlier studies of the 
decongestant effects of phenylephrine employed nasal airway resistance (NAR), while 
later studies included patient- or healthcare provider- assessed symptom scores. Some 
studies included both types of metrics and these studies largely concluded that the 
outcomes correlate to some extent.  A consult from the Division of Pulmonary and 
Allergy Drug Products is included at Tab 3 “Clinical Endpoints and General Study 
Design for the Evaluation of Efficacy of Nasal Decongestants” and discusses the merits 
of each type of endpoint.  FDA currently requires that sponsors developing products for 
use in allergic rhinitis to study subjective symptom score endpoints, but continues to 
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encourage sponsors to develop validated objective measures.  There is ongoing research 
involving NAR and recent publications are provided for reference.   
Additional efficacy data are included in Tab 3, as submitted by “Consumer Healthcare 
Products Association” and “Wyeth Consumer Healthcare,” and as published by 
“Schering-Plough Healthcare Products.” 
 
The petition proposes that the dose of phenylephrine hydrochloride be increased to 25 
mg.  Some information about the effectiveness of the 25 mg dose is available among the 
various studies.  However, the petition concludes that the existing data are insufficient 
and that regulatory decisions regarding the 25 mg dose would need to be based on the 
outcome of additional studies.   
 
• Safety  
 
Although effects on blood pressure and heart rate can be anticipated to correlate with 
level of systemic exposure, based on phenylephrine pharmacology, the limited data 
available from the published literature about the safety of oral doses of 10 and 25 mg 
phenylephrine hydrochloride suggest only negligible effects.  In addition, adverse event 
reporting in these trials did not show a significant safety signal.  Data from FDA’s 
spontaneous adverse event reporting system (AERS) regarding oral dosing of single 
ingredient phenylephrine products is very limited, identifies no significant safety 
concerns, and will be discussed in additional detail at the December 14 meeting. 
 
• Use in Pediatrics 
 
At a joint meeting of NDAC and the Pediatrics Advisory Committee on October 18 and 
19, 2007, the use of OTC monograph cough cold ingredients, including phenylephrine, in 
pediatric patients was extensively discussed.  Minutes of this meeting, including the 
outcome of committee votes, is included in this background package (Tab 3 
“Effectiveness and Safety”).  Full transcripts of the meeting are also available on the 
FDA website.  The Agency is currently working to determine the actions that will be 
taken based on the committee’s recommendations and additional information may be 
available at the December 14 meeting.  Agency policy regarding the petition request to 
withdraw recommended dosing for children under the age of 12 will be made based on 
the previous discussion, so that the December 14 meeting will be focused on 
considerations for adult dosing. 
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CITIZEN'S PETITION

February 1, 2007

Division of Dockets Management
Food and Drug Administration
5630 Fishers Lane
Room 1061 (HFA-305)
Rockvile, MD 20852

The undersigned submit this petition under 21 CFR Part 10.30 to request the
Commissioner of Food and Drugs to amend the dosage of oral phenylephrine
listed in the Final Monograph on oral decongestants 1 and in the Final Rule
adding phenylephrine bitartrate.2

A. Action Reauested 

We propose that the maximum dose of oral phenylephrine in the labeling for
patients ~12 years should be increased and that approval for use in children c:12
years should be withdrawn. Additional studies should be required to validate that
a 25-mg dose would be more efficacious than a 10-mg dose of phenylephrine
given every 4 hours, and as safe.

1, Exact Wording of Existing Regulation

a. Phenylephrine hydrochloride (attachment #1)

The existing wording of the Federal Register dated August 23, 1994 on page
434101 under section (1), Oral, nasal decongestants - (i) For products containing
phenylephrine hydrochloride identified in 341.20 (a) (1) is as follows: "Adults and
children 12 years of age and over: 10 mg every 4 hours not to exceed 60 mg in
24 hours. Children 6 to under 12 years of age: 5 mg every 4 hours not to exceed
30 mg in 24 hours. Children 2 to under 6 years of age: 2.5 mg every 4 hours not
to exceed 15 mg in 24 hours. Children under 2 years of age: consult a doctor."

b. Phenylephrine bitartrate (attachment #2)

For dosage listed for phenylephrine bitartrate in the Federal Register, August 1,
2006, page 433622, under (iii) For products containing phenylephrine bitartrate
identified in 341.20 (a) (4) is as follows: "Adults and children 12 years of age and
over: 15.6 mg every 4 hours not to exceed 62.4 mg in 24 hours. Children 6 to
under 12 years of age: 7.8 mg every 4 hours not to exceed 31.2 mg in 24 hours.
Children under 6 years of age: Ask a doctor."

riO tJíP- VOY7 cf iC:\Documents and Seltings\rice\My Documents\Reports\Cilizens Petition-phenylephrine,doc
February 1, 2007
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2, Proposed Changes

a. Phenylephrine hydrochloride

Adults and children 12 years of age and over: 25 mq every 4 hours not to exceed
100 mq in 24 hours. Children c:12 years of age: ask a doctor.

b. Phenylephrine bitartrate

Adults and children 12 years of age and over: 40 mq every 4 hours not to exceed
160 mq in 24 hours. Children under 12 years of age: Ask a doctor.

B, Statement of Grounds

In our peer reviewed Letter to the Editor published in the July, 2006 issue of The
Journal of Allergy and Clinical Immunology, we concluded that phenylephrine is
unlikely to relieve nasal stuffiness at the maximum FDA approved dose of 10 mg
(attachment #3). This was based upon nasal airway resistance data from 11
studies containing a 10-mg dose arm evaluated by the FDA Review Pane14-14 and

two subsequently published studies not reviewed by the Panel; an efficacy study
favoring phenylephrine 15 and a bioavailability study indicatin~ that only 38% of
the dose of phenylephrine reached the systemic circulation.1

Subsequent to the publication of our letter, we conducted a systematic review of
the literature. Fifteen studies were identified;4-15,17-19 12 of them included a 10-

mg dose.4-15 Of these 12 studies, only five (42%; demonstrated a difference from
placebo in decreasing nasal airway resistance.5- ,15 In contrast, 8 of 10 (80%) of
studies includin~ the 25-mg dose demonstrated a significant difference from
placebo.4-7,15,17- 9 In the Cohen study,15 for example, which apparently was not
reviewed by the Panel, there was a statistically significant dose-response for
decreasing nasal airway resistance; the 25-mg dose produced a greater
reduction than either the 10-mg or 15-mg doses. All of these were randomized,
double-blind, crossover studies that measured both symptom scores and
improvement in nasal airway resistance, potentially a "gold standard" for the
objective measurement of obstructed nasal airflow.2o

Eight of the studies including a 10-mg dose met the criteria for a meta-analysis.21
Phenylephrine 10 mg did not affect nasal airway resistance more than placebo;
the mean maximal reduction (95% CI) in relative change of nasal airway
resistance from baseline between phenylephrine and placebo was 10.1 % (-3.8%,
23.9%). (Note that the 95% CI for the difference between phenylephrine and
placebo included zero.) In contrast, there was a significant difference between
phenylephrine 25 mg and placebo; the mean reduction in maximal nasal airway
resistance was 27.6% (17.5%, 37.7%) (attachment #4). Patient-reported
decongestion was not consistently better for any phenylephrine dose compared
to placebo, and nasal airway resistance was a more sensitive measurement of
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blocker. They also noted that phenylephrine 10 mg alone did not produce any
effect on blood pressure, but when given concurrently with a MAOI, this dose
produced an increase in blood pressure. These data suggest that monoamine
oxidase plays an important role in the first-pass metabolism of phenylephrine and
blocking the inactivation of phenylephrine by monoamine oxidase allows greater
concentrations to reach 01 receptors.

Since an oral dose of 120 mg or higher of phenylephrine is required to increase
blood pressure in normotensive patients, we believe that increasing the labeled
dose to 25 mg should not increase the risk of systemic adverse effects, It would
be prudent, however, to conduct further safety assessment of the 25-mg dose.

During our systematic review of the literature, an abstract in ClinicalTrials.gov
was discovered that is relevant to this petition.27 Schering-Plough has conducted
a double-blind, randomized, placebo-controlled trial comparing phenylephrine 12
mg and pseudoephedrine 60 mg in patients with seasonal allergic rhinitis. The
congestion score decreased by 7.1 % for phenylephrine compared to 2.2% for
placebo treatment (p=0.56), Phenylephrine was not significantly different from
placebo at any time point. In contrast, pseudoephedrine decreased the
congestion score by 21.7% and was significantly more effective than either
phenylephrine or placebo (attachment #5).

Wyeth submitted to FDA on November 16, 2006 the results of three unpublished
studies that they contend supports the efficacy of phenylephrine (Docket No,
1976N-0052N), We disagree with their contention, In study AHR-GIA, there was
no placebo treatment and the change in nasal airway resistance may have
decreased as a function of time and not treatment. Also, they used a p value of
c:0.1 to indicate "marginally significant", whereas a significant p value is c:0.05.

.10 AHR-401 0-3 there were no statistical differences in the results of five of the six
study sites, Thus, the statistical difference claimed for the pooled data was
driven by only one site, Also, in study #7032 phenylephrine alone was not
significantly different from placebo,

Lastly, none of the studies reviewed by the OTC Panel or found in the systematic
literature search evaluated the effects of phenylephrine in children c:12 years.
Therefore, there are no data on either the safety or efficacy of this drug in this
vulnerable age group, Consequently, we believe that this drug should only be
used in children c:12 years under the advice of a licensed prescriber and that
FDA should withdraw OTC approval for this age group,

C, Environmental Impact Statement

We do not have the resources to conduct an environmental impact analysis.
However, FDA has previously determined that amending the final monograph to
include phenylephrine bitartrate does not have a significant environmental



5

I)

impact.2 Thus, it is unlikely that this petition, if approved, will have an
environmental impact.

D, Economic Impact Statement

We do not have the resources to determine the economic impact on small
entities,

E, Certification

The undersign certifies that, to the best knowledge and belief of the undersigned,
this petition includes all information and views on which the petition relies and
that it includes representative data and information known to the petitioner which
are unfavorable to the petition,

:;~ !~
Leslie Hgndeles, PharmD
Professor, Pharmacy and Pediatrics
University of Florida
1600 SW Archer Road (Box 100486)
Gainesville, FL 32610-0486
352-273-6027
Email: hendeles(âcoP.ufl.edu

_ll (l / 16
Randy C. Hatton, PharmD FCCP BCPS
Co-Director, Drug Information and

Pharmacy Resource Center
Shands at the University of Florida
Clinical Professor, University of Florida
College of Pharmacy
1600 SW Archer Road (Box 100316)
Gainesvile, FL 32610-0316
352-265-0408
Email: hatton(âufl.edu
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Alfnut G, Winterstein, PhD
Assistant Professor, Department of

Pharmacy Healthcare Administration
University of Florida
1600 SW Archer Road (Box 100496)
Gainesvile, FL 32610-0496
352-273-6258
Email: winterstein(CcoP.ufl.edu
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displaces both State legislative
requirements and State common law
duties, We also note that even where the
express preemption provision is not
applicable, implied preemption may
arise. See Geierv. American Honda Co.,
529 US 861 (2000),

FDA beHeves that the preemptive
effect of the final rule would be
consistent with Executive Order 13132,
Section 4(e) of the Executive order
provides that "when an agency proposes
to act though adjudication or
rulemaking to preempt State law, the
agency shall provide all affected State
and local offcials notice and an
opportnity for appropriate
parcipation in the proceedings," FDA
provided the States with an opportity
for appropriate parcipation in ths

rulemakig when it sought.input from
all stakeholders though publication of
the proposed rule in the Federal
Regier of November 2, 2004 (69 FR
63482), FDA received no comments
from any States on the proposed
rulemaking.

In addition, on June 19. 2006, FDA's
Division of Federal and State Relations
provided notice via fax and emaH
transmission to elected offcials of State
governments and their representatives
of national organizations, The notice
provided the States with fuer
opportunity for comment on the rule. It
advised the States of the publication of
the proposed rule and encouraged State
and local governments to review the
notice and to provide any comments to
Docket No. 1976N~052N, opened in
the November 2, 2004, Federal Register
notice, by a date 30 days from the date
of the notice (Le,. by JulY 19, 2006), or
to contact certain named individuals.
FDA reèêived no comments in response
to this notice, The notice has been filed
in Docket No, 1976N~052N,

In conclusion, FDA believes that it
has complied with all of the applicable
requirements under the Executive order
and has determined that the preemptive
effects of this rule are consistent with
Executive Order 13132.

X. Effective Date
This final rule becomes effective

August 31.2006.

XI. References
The following references are on

display in the Division of Dockets
Management (HFA-305), Food and Drug
Adminstration, 5630 Fishers Lane, rm,
1061, Rockvile, MD 20852 under
Docket No. 1976N~052N and may be
seen by interested persons between 9
a.m. and 4 p,m,. Monday though
Friday, (FDA has verified the Web site
address, but is not responsible for

subsequent changes to the Web site after
this document publishes in the Federal
Register.)

1, The United States Pharmacopeia 29-
National Formulary 24, The United States
Pharacopeia! Convention, inc" RockVille,
MD,pp 3005, 2006.

2, CDER Data Standars Manual (see
sections entitled "Tablet Effervescent" and
"Granule Efferescent") at http://
ww.fda.govlcderldsmIDRGldrg00201.htm.

3. The United States Pharmacopeia 28-
National Formulary 23. Supplement 2. The
United States Pharmacopeia! Convention,
Inc., Rockvlle, MD, pp 3520, 2005,

List of Subjects in 21 CFR Par 341

Labeling, Over-the-counter drgs.

. Therefore, under the Federal Food,

Drug, and.Cosmetic Act and under
authority delegated to the Commissioner
of Food and Drugs, 21 CFR par 341 is

amended as follows:

PART 341-COLD, COUGH, ALLERGY,
BRONCHODILATOR, AND
ANTIASTHMATIC DRUG PRODUCTS
FOR OVER-THE-COUNTER HUMAN
USE

. 1, The authority citation for 21 CFR
par 341 contiues to read as follows:

Authority: 21 U.S.C. 321, 351, 352, 353,

355, 360; 371, l
.2. Section 341,3 is amended by addin
paragraph (i) to read as follows:

§341.3 Definitions,
* * ** *

(i) Effervescent dosage form, A dosa:~
form intended to be dissolved in wate .
before administration, It contains. in
addition to the actve ingrdient(s),
mixes of acids (citric acid, taaric
acid) and sodium bicarbonate, which
releaSe carbon dioxide when dissolved
in water.
. 3, Section 341.20 is amended by
adding paragraph (a) (4) to read as
follows:

§ 341.20 Nasal decongestant active
ingredients.
* * * **

(a) * * *

(4) Phenylephrine bitarate in an
effervescent dosage form,* * * * *
. 4. Section 341.80 is amended by
revising the headings in paragraphs
(c)(1)(i) and (c)(l)(ii), and by adding
paragraph (d)(l)(iü) to read as follows:

§341.80 Labeling of nasal decongestant
drug products.* * * * *

(c) * * *

(1) Oral nasal decongestants-(i) For
products containing phenylephrine
hydrochloride. pseudoephedrine

hydrochloride, pseudoephedrine sulfate,
or phenylephrine bitarrate identified in
§341.20 (a)(1 through (a)(4) when
labeled for adults. * * *

* * * **

(H) For products contaIning
phenylephrine hydrochloride.
pseudoephedrine hydrochloride,
pseudoephedrine sulfate, or
phenylephrne bitarate identified in
§341.20 (a)(1) through (a)(4) when
labeled for children under 12 years of
age, * * ** * * * *

(d) * * *

(1) * * *

(Hi) For products contaInIng
phenylephrine bitartrate identified in
§ 341,20(a)(4). Include information on
the number of dosage units and the
quantity of water the dosage units are to
be dissolved in prior to administration
as shown in" ".. .-

Agel Dosel

Adults and chil- 15,6 miligrams every 4
dren 12 years hours not to exceed
of age and 62.4 millgrams in 24
over hours

Children 6 to 7.8 miligrams every 4
under 12 hours not to exceed
years of age 31.2 millgrams in 24

hours

Children under Ask a docor
6 years of
age

lHeadings are not required to appear in the
product's labeling

"* *

. 5, Section 341.85 is amended by
revising the headings in paragraphs
(b)(2) and (b)(3).

§341.85 Labeling of permited
combinations of active ingredients,
* * * **

(b) * * *

(2) For permitted combinations
containing an analgesic-antipyretic
active ingredient identified in § 341.40
(a), (c), (f, (g), (m), (q). and (r) when
labeled for relief of hay fever/allergic
rhinitis and/or nasal congestion
symptoms. ***
* * * * *

(3) For permited combinations
containing an oral analgesic-antipyrtic
active ingredient identified in § 341.40
(a), (c), (f. (g). (m), (q). and (r) when
labeled for relief of general cough-cold
symptoms and/or the common cold and
for relief of hay fever/allergic rhinits
and/or nasal congestion symptoms, * * *
'I * '* * *
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These clinical study reult are supplied for informational purposes only, in the interest of scientc
disclosure. These results are not intende to substut for the package insert or oter lalleling
approved by your local healt authont or government or other legally constituted appropriate
autont, which should be the basis for all prescribing decisions.

Title of Study: Crossover Study of the Decongestant Effect of Phenylephrine Compare With Placebo and

PseUdoephedrine as Active Control in SAR Subjects Exposed to Pollen in the Vienna
Challen e Chamber Protocol No. P04579 .

Studied Period: 09 JAN 2006 to 01 FEB 2006 Clinical Phase: 3
Objectve(s): The primary objective of this study was to evaluate the effect of a phenylephririe 12-mg
immediate-release capsule on nasal congestion compared with that of placebo in subject with seasonal allergic
rhinits (SAR) who have been exposed to pollen for 6 hours in the Vienna Challenge Chamber (VCC). The key
secondary objective of this study was to estimate the effect of a pseudoephedrine (PSE) 60 mg immediate-
release tablet on nasal congestion over a 6-hour observation period relative to placebo. Another secondary
objective was to evaluate the safety profie of postdose adverse events and vital signs compared with preose
evaluations.

Methodology: This was a randomized, investigator-blind. placebo-ntrolled, three-way crossover, single-
center study of phenylephrine, PSE. and placebo in subjects with SAR, conducted in conformance with Good
Clinical Practices. After a screning period of up to 28 days, subject were to arre at the VCC on the momings
of each of 3 treatment days. Dose administrtion was to be separated by a washout interval of at least 5 days
betwen each of the three periods. Approximately 39 adult subjects were to be enrolled to ensure that 30
subject would receive all three treatment sequences assigned accrding to a computer-generated random code
supplied by the sponsor. Grass pollen was to be fed continuously and dispensed homogeneously into the VCC
to induce an allergic reaction. Subject were to complete symptom evaluations at 15-minute intervals, were to be
evaluated wihin 120 minutes to determine if they qualify and, if qualified, were to receive study medication and
remain in the VCC for 7.5 hours after dosing,

Adverse events and vital signs were to be collected throughout the study to assess safety and tolerabilit.

Number of Subjects: Thirt-nine subject received at least one dose of treatment; 38. subject completed
treatment, receiving all three treatment seuences.

Diagnosis and Criteria for Inclusion: Subjecs were to be between 18 and 55 years of age, of any race, with
at least a 2-year history of SAR due to grass pollen. Additiona,lIy, subjects were to meet the following key

inclusion creria:

. Skin test positive for the grass pollen allergen used in the chamber at Screening or wihin the prior 12 months.

. A negative urine pregnancy test at Screening and at monthly intervals for female subjects of childbearing
potential

"-S~9

. The following minimum scores at an evaluation time point during each of the 120-minute screening period
challenge sessions:

1. Nasal Congestion Score of at least 2 (moderate);

2. Total Nasal Symptoms Score (rhinorrea, nasal congestion, sneezing, nasal itching) of at least 6;

3, Total Non-nasal Symptoms Score (eye itchinglbuming, eye tearing, itching of earspalate) of at least 2.

. Freom from any clinically significant disease, other than SAR, that would interfre with the study
evaluations.

Subjects meeting any. of the following Key Exclusion Criteria were not eügible for entry into this study:

. An upper or lower respiratory tract infection wihin 4 weks before screening.

. Dependence upon nasal, oral, or ocular decongestants, nasal topical antihistamines, or nasal steroids, in the
opinion of the investigator.

. A known potential for hypersensitivit, allergy, or idiosyncrtic reaction to the study drug or excipients.

!'
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Duration of Treatment: After a screening phase of 1 to 28 days, subjects were to receive one dose of study
drug at each of three treatment visits, There was to be at least a 5-day washout period between each treatment
visit.

Test Product, Dose, Mode of Administration: Phenylephrine immediate-release 12 mg capsules for oral

administration (purchased commercially in the UK),

Reference Therapy, Dose, Mode of Administration:
Placebo capsules supplied by SPRI.
PSE 60 m immediate-release tablets for oral administration urchased commerciall in the UK .
Criteria for Evaluation: The primary effcacy comparison was of phenylephrine with placebo in the
subjectively evaluated nasal decongestant effect, expressed as an average change from baseline over the first
6-hour evaluation period post-dosing,
The key secondary comparison was an estimate of average change from baseline in nasal congestion
between PSE and placebo over the first 6-hour evaluation period post-dosing.

Other secondary comparisons included:

. Average change from baseline in total symptoms, total symptoms minus congestion, total nasal symptoms,
total nasal symptoms minus congestion, total non-nasal symptoms, and individual symptoms scores over the
first 6-hour period post-dosing and at each time point.

. Onset of action: defined as the first time point at which a consistent statistically significant (PSO,05) reduction
in total symptoms score is achieved (active vs placebo) relative to predose baseline symptoms scores.

. Average change from baseline in PNIF (peak nasal inspiratory flow) scores over the first 6-hour period post-
dosing and at each time point.

. Average change from baseline in nasal airfow as measured by rhinomanometry scores over the first 6-hour
period post-dosing at each time point.

. Average change from baseline in nasal secretion weights over the first6-hour period and at each time point.

statistical Methods: With at least 30 subjects completing all three treatment 

phases, this crossover design

would assure 80% power to detect a difference of at least 0,36 

points in change from baseline of nasal

congestion score between phenylephrine and placebo at an alpha = 0,05, 2-sided test, assuming a pooled
standard deviation of 0,50 on change from baseline in nasal congestion score, In a previous four-way crossover
chamber study, the observed difference was 0.41 points between PSE and placebo.
For primary and secondary variables, pairwise comparisons were to be made using linear contrasts of the
treatment means obtained from an analysis of variance model that extract sourceS of variation due to treatment,
subject, and phase, Summary statistics for the primary variable were to be provided for the following subject'
subgroups: sex and race (Caucasians vs non-Caucasians), The primary comparison of phenylephrine vs
placebo was to be tested at two-sided alpha = 0,05, This was the only primary comparison for the study, PSE
was included as a positive control and was also to be compared with placebo, The comparison of PSE vs
placebo was to be performed at unadjusted alpha = 0,05, The purpose of this comparison was primarily to
validate the trial results, Additionally, phenylephrine was to be compared with PSE to assess relative effcacy,

SUMMARY-CONCLUSIONS:

RESULTS:

Effcacy: The average first 6-hour post-baseline mean percent change from baseline in nasal congestion score
was -7,1% for phenylephrine treatment compared with -2,2% for placebo treatment (P = 0.56), Phenylephrine,
was not significantly different from placebo in decreasing nasal congestion scores at any evaluation time,
Comparatively, PSE, with an average 6-hour mean percent decrease from baseline in nasal congestion score of
-21,7%, was significantly more effective than placebo (P.:O,01) and phenylephrine (P = 0,01) in decreasing nasal
congestion scores,
Overall, phenylephrine showed 17% of the decongestant activity demonstrated by PSE over placebo, However,
when results were evaluated by phase, the phase 1 difference between phenylephrine and placebo (0,31-0,10)
was 64% of the difference between PSE and placebo (0.43-0,10), This result is similar to what would be
expected in a parallel-group design, since the result is ffee of phase effect. Given these observed results for the
first phase and based on observed results for phenylephrine in sequence groups when phenylephrine preceded
PSE, it is hypothesized that crossover study designs that include PSE may not accurately reflect the treatment-
effect sizes that would be seen if the study were run as a parallel-group design,
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MEMORANDUM 
 
 
Department of Health and Human Services 
Food and Drug Administration 
Center for Drug Evaluation and Research 
 
 
Date:  November 15, 2007 
 
From:  Oral Nasal Decongestant Cough/Cold Review Team  
 
Through: Office of Nonprescription Products 
To: Members of Nonprescription Drug Advisory Committee, Consultants and Guests  
 
Subject: FDA Discussion of Oral Nasal Decongestant Cough/Cold Products 
 
This memo provides information on how FDA evaluates the safety and effectiveness of 
nonprescription drugs. 
 
How does FDA evaluate nonprescription drug products?  
The safety and effectiveness of nonprescription drugs is evaluated by one of two mechanisms, the 
New Drug Approval (NDA) process or the Over-the-Counter (OTC) Drug Review. 
   
 NDA process  
The NDA review process evaluates the safety and effectiveness of individual drug products.  Drug 
products that are not generally recognized as safe and effective (not GRASE) by experts qualified by 
scientific training and experience or that are not eligible for evaluation under the OTC Drug Review 
are evaluated by this process.  NDA products may not be marketed without FDA approval, and once 
approved must comply with post-marketing reporting requirements that include adverse event 
reporting and the submission of any information that may have a bearing on the safe and effective 
use of the drug.  The review process is confidential and approval may result in a period of marketing 
exclusivity.  
 
 OTC Drug Review 
The OTC Drug Review evaluates the safety and effectiveness of active ingredients for specific 
nonprescription drug categories, e.g., phenylephrine HCl for oral nasal decongestant use.  It is an 
evaluation of marketed products.  Only products meeting specific marketing requirements are 
eligible for the Review.  For a product to be eligible it must have been marketed in the United 
States prior to the initiation of the review (May 11, 1972).  This date was subsequently extended 
to December 4, 1975.  Products that can demonstrate substantial marketing in a foreign country 
may also be eligible for the Review.  Unlike the NDA process, products may continue to be 
marketed while undergoing evaluation. Such marketing is subject to the risk that some aspect of 
the product, e.g., active ingredient, dose or labeling may not be found to be generally recognized 
as safe and effective (GRASE) and could no longer be marketed for these conditions.  



 
In this drug review process, the safety and effectiveness of active ingredients are classified into 
one of three classes: 
 
 

Category Description 
Category I Generally recognized as safe and effective and not 

misbranded  (GRASE) 
Category II Not generally recognized as safe and effective or is 

misbranded (Not GRASE) 
Category III Insufficient data available to permit classification.  

Allows a manufacturer an opportunity to show that 
the ingredients in a product are effective, and, if 
they are not, to reformulate or appropriately re-
label the product 

 
Over the course of the review, the conditions, i.e., specific active ingredients, the safe and 
effective dose, and labeling necessary for the safe and effective use of the product are 
established.  
 
Whereas the NDA process is strictly confidential, the OTC Drug Review is accomplished through a 
multi-step process of public notice and comment as shown below.   
 
 

OTC Drug Review Step Process 
Expert Advisory Review Panel Evaluation Evaluation of data submitted in response to FDA's 

call for data on an OTC drug product category, e.g.
cough/cold drug products.   
Panel deliberations are public. 

Advance Notice of Proposed Rulemaking 
(ANPR) 

Publication of the Panel's recommendations along 
with FDA's proposed regulation based on these 
recommendations with an opportunity for comment
and submission of new data. 

Proposed Rule (PR) FDA's proposed regulation based on the   Panel's 
recommendations and public     comment and new 
data received with an opportunity for comment and
submission of new data. 

Final Rule (FR) FDA's regulation. 
 
The end product of the Review is a final regulation that describes active ingredients, their doses, 
and labeling conditions that are recognized as safe and effective for a specific OTC use.  Some 
final rules also include final formulation testing requirements and protocols to demonstrate the 
effectiveness of specific product formulations.  Products that are compliant with a final 
regulation may be marketed without prior FDA approval.  Manufacturers are not required to 
comply until the effective date of the final regulation.  No marketing exclusivity is conferred 
under this process. 
 
What are the regulatory standards for drug approval? 



In 1985, FDA published standards for adequate and well-controlled studies (50 FR 7493) and 
these are codified in 21 CFR 314.126.  In this section of the CFR, the following characteristics of 
an adequate and well-controlled study are described: 

• There is a clear statement of the objectives and a summary of the proposed or actual 
methods of analysis in the protocol for the study and in the report of its results 

• The study uses a design that permits a valid comparison with a control to provide a 
quantitative assessment of drug effect.  Generally, the following types of control are 
recognized: 

  (1) Placebo concurrent control 
  (2) Dose-comparison concurrent control 
  (3) No treatment concurrent control 
  (4) Active treatment concurrent control 
  (5) Historical control 
• The method of selection of subjects provides adequate assurance that they have the 

disease or condition being studied 
• The method of assigning patients to treatment and control groups minimized bias and is 

intended to assure comparability of the groups with respect to pertinent variable such as 
age, sex, severity of disease, duration of disease, and use of drugs or therapy other than 
the test drug 

• Adequate measures are taken to minimize bias on the part of the subjects, observers, and 
analysts of the data 

• The methods of assessment of subjects’ response are well-defined and reliable 
• There is an analysis of the results of the study adequate to assess the effects of the drug  

In addition, it is required that the test drug be standardized as to identity, strength, quality, purity, 
and dosage form.  Uncontrolled or partially controlled studies are not acceptable as the sole basis 
for the approval of claims of effectiveness. 
 
What are the generally recognized safe and effective conditions for the nonprescription use of 
phenylephrine hydrochloride and phenylephrine bitartrate as oral nasal decongestants? 
21 CFR 341 describes the regulatory requirements for the marketing of phenylephrine 
hydrochloride and phenylephrine bitartrate.  The Drug Facts labels for products containing these 
two ingredients specify required: 

● Indications (Uses) 
● Warnings (Warnings) 
● Directions for use (Directions) 

Representative Drug Facts labels for hypothetical products containing either phenylephrine 
hydrochloride or phenylephrine bitartrate are attached below. 
 



 
Drug Facts 
 
Active ingredient (in each xxx)                                                    Purpose 
Phenylephrine HCl 10 mg…………………………………………………………..……….Nasal decongestant 
 
Uses  • temporarily relieves nasal congestion due to:  

• the common cold  •  hay fever or other upper respiratory allergies   
[May also state:] 
• temporarily relieves stuffy nose 
•  reduces swelling of nasal passages; shrinks swollen membranes 
• temporarily restores freer breathing through the nose 
• promotes nasal and/or sinus drainage  
• temporarily relieves sinus congestion and pressure 
• helps decongest sinus openings and passages 
 
Warnings 
Do not use if you are now taking a prescription monoamine oxidase inhibitor (MAOI) (certain drugs for 
depression, psychiatric or emotional conditions, or Parkinson’s disease), or for 2 weeks after stopping the 
MAOI drug.  If you do not know if your prescription drug contains a MAOI, ask a doctor or pharmacist 
before taking this product.  
    
Ask a doctor before use if you have 
• heart disease     • high blood pressure 
• thyroid disease  • diabetes 
•  trouble urinating due to an enlarged prostate gland 
    
When using this product   
• Do not exceed recommended dosage 
 
Stop use and ask a doctor if 
• you get nervous, dizzy, or sleepless 
• symptoms do not get better within 7 days or occur with a fever 
 
If pregnant or breast-feeding, ask a health professional before use. 
Keep out of reach of children.  In case of overdose, get medical help or contact a Poison Control 
Center right away. 
 
Directions 
•  adults and children 12 years and older:  10 mg every 4 hours; not to exceed 60 mg in 24 hours 
•  children 6 to under 12 years:  5 mg every 4 hours; not to exceed 30 mg in 24 hours. 
• children 2 to under 6 years of age:  2.5 mg every 4 hours; not to exceed 15 mg in 24 hours. 
• children under 2 years of age: ask a doctor 
 
Other information  
• [optional - tamper evident statement] 
• [optional - store at 20-250 C (68-770 F)]  
 
Inactive ingredients [list ingredients in alphabetical order] 
 
Questions or comments?  call toll free 1-800-XXX-XXXX  [day and time of day to answer questions] 
 



 
Drug Facts 
 
Active ingredient (in each xxx)                                                Purpose 
Phenylephrine bitartrate 15.6 mg…………………………………………………………..….Nasal decongestant 
 
Uses  • temporarily relieves nasal congestion due to:  

• the common cold  •  hay fever or other upper respiratory allergies   
[May also state:] 
• temporarily relieves stuffy nose 
•  reduces swelling of nasal passages; shrinks swollen membranes 
• temporarily restores freer breathing through the nose 
• promotes nasal and/or sinus drainage  
• temporarily relieves sinus congestion and pressure 
• helps decongest sinus openings and passages 
 
Warnings 
Do not use if you are now taking a prescription monoamine oxidase inhibitor (MAOI) (certain drugs for 
depression, psychiatric or emotional conditions, or Parkinson’s disease), or for 2 weeks after stopping the 
MAOI drug.  If you do not know if your prescription drug contains a MAOI, ask a doctor or pharmacist 
before taking this product.  
    
Ask a doctor before use if you have 
• heart disease     • high blood pressure 
• thyroid disease  • diabetes 
•  trouble urinating due to an enlarged prostate gland 
    
When using this product   
• Do not exceed recommended dosage 
 
Stop use and ask a doctor if 
• you get nervous, dizzy, or sleepless 
• symptoms do not get better within 7 days or occur with a fever 
 
If pregnant or breast-feeding, ask a health professional before use. 
Keep out of reach of children.  In case of overdose, get medical help or contact a Poison Control 
Center right away. 
 
Directions 
•  adults and children 12 years and older:  15.6 mg every 4 hours; not to exceed 62.4 mg in 24 hours 
•  children 6 to under 12 years:  7.8 mg every 4 hours; not to exceed 31.2 mg in 24 hours. 
• children under 6 years of age: ask a doctor 
 
Other information  
• [optional - tamper evident statement] 
• [optional - store at 20-250 C (68-770 F)]  
 
Inactive ingredients [list ingredients in alphabetical order] 
 
Questions or comments?  call toll free 1-800-XXX-XXXX  [day and time of day to answer questions] 
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1.  EXECUTIVE SUMMARY: 

 
1.1  SUMMARY OF THE ISSUE 
FDA currently considers both phenylephrine hydrochloride (PEH) and phenyephrine 
bitartrate (PEB) to be generally recognized as safe and effective (GRASE) for OTC use 
for the temporary relief of nasal congestion.  PEH was included in the OTC drug review 
initiated in 1972 and codified in 1994 (59 FR 43386).  PEB was added to the monograph 
in 2006 (71 FR 43358) based on pharmacokinetic data demonstrating that it has similar 
bioavailability to PEH. 
 
FDA has received a citizen petition (CP1 in Docket No. 2007N-0047) signed by Leslie 
Hendeles, PharmD,  Randy C Hatton, PharmD, FCCP, BCPS, and Almut G. 
Winterstein, PhD.  The petitioners believe that available data do not support the adult 
and pediatric doses of PEH and PEB that FDA currently recognizes as GRASE and 
propose an increase in the dose of PEH from 10 to 25 mg and PEB from 15.6 to 40 mg.  
The petitioners also propose that FDA require additional studies to demonstrate the safety 
and effectiveness of the requested higher doses.  Finally, the petitioners request that FDA 
limit the use of PEH and PEB as oral nasal decongestants to adults and children 12 years 
of age and older.  Because the issue of limiting the use of cough and cold products 
(including nasal decongestants) for children was addressed at an October 2007 joint 
meeting of the Nonprescription Drugs Advisory Committee and Pediatrics Advisory 
Committee (see Attachment 1), we will not address this request in this review. 
 
The petitioners provide a meta-analysis that concludes that 10 mg PEH does not reduce 
nasal congestion any more than placebo in eight of ten studies that were part of the 
original GRASE determination for the ingredient. 
 
On February 1, 2007, FDA received a comment from the Consumer Healthcare Products 
Association (CHPA) (C251 in Docket No. 1976N-0052N).  CHPA disagrees with the 
petitioners and argues that PEH is effective as an oral nasal decongestant.  CHPA 
conducted a separate meta-analysis using seven of the eight studies included in the CP 
meta-analysis.  The CHPA meta-analysis concludes that phenylephrine is “statistically 
significantly superior to placebo” 30, 60, and 90 minutes post-dose. 
 
In this review, we are including data submitted by Wyeth Consumer Healthcare to 
support the effectiveness of 10 mg PEH (EMC 140 in Docket No. 1976N-0052N).  The 
data were submitted on November 16, 2006 following the publication, in July 2006, of a 
letter to the editor of the Journal of Allergy and Clinical Immunology by two of the 
petitioners (Hendeles and Hatton) (see Attachment #3 in CP1).  The letter contended that 
oral phenylephrine is ineffective as a nasal decongestant. 
 
We have also reviewed data, included in the petition as Attachment #5, and published 
online at http://clinicaltrials.gov/ct/show/NCT00276016 by the Schering-Plough 
Corporation. 
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1.2  CONCLUSIONS ON THE EFFECTIVENESS OF PHENYLEPHRINE 
HYDROCHLORIDE AND PHENYLEPHRINE BITARTRATE 
An evaluation of the studies that FDA relied on for its GRASE determination and more 
recent studies of the efficacy of PEH as orally-administered nasal decongestant was 
undertaken.  The efficacy of PEB has been extrapolated based on PEH studies using 
pharmacokinetic bridging data, so conclusions about PEB effectiveness are largely based 
on determinations regarding PEH. 
 
Of 14 studies evaluating PEH at the 10 mg dose,1-14  seven studies demonstrated a 
statistically significant effect on objective measures of nasal patency (reduction in nasal 
airway resistance, NAR) .2,3,7,10-13  There were five studies in which PEH was shown to 
demonstrate statistically significant efficacy based on the subjective endpoint of patient-
rated symptom scores.2,7,10-12  Many of the evaluated studies have known design 
limitations, such as:  

●  Lack of placebo arm12 
●  Efficacy demonstrated at one site not replicated by other cites in a multicenter 

study13 

●  Small number of subjects and limited power to establish significant differences 
between treatments2,3,7,10-12 

Other studies were incompletely described as published: 
●  Summary memoranda only; limited information on study design and conduct2,3,7,10 

●  Inadequate explanation of statistical tests employed2,3,7 

 
Of 10 studies in which PEH at the 25 mg dose was evaluated, 1-3,5,7,9,11,15-17six show that 
PEH at a dose of 25 mg significantly reduces NAR2,3,7,11,15,17 and 3 studies demonstrate a 
statistically significant effect on symptom scores. 3,11,15  These studies also have known 
design and reporting limitations. 
 
In most of the studies that evaluated both 10 and 25 mg doses of PEH, when the 10 mg 
dose was shown to be effective, the 25 mg dose was also demonstrated to be effective.  
However, there is little evidence of a dose-response at the 10 to 25 mg dose level.   
 
NAR is the primary efficacy endpoint in 19 of the 20 studies evaluated.  Using 
rhinomanometry, the patency or openness of the nasal passageway is assessed by 
measuring air flow through the nose at a fixed pressure.  At a constant pressure, air flows 
more freely (i.e., there is reduced resistance) through a more open passageway than 
through one that is congested.  Effective decongestant activity therefore is measured as a 
reduction in NAR relative to baseline values or to treatment with a placebo.  
Rhinomanometry was widely employed as a means of evaluating decongestant 
effectiveness during the time studies reviewed by the Panel were conducted (1959 – 
1972) and is still, though less commonly, used today.18-20  Rhinomanometry requires 
technical expertise in the placement of the device for the measurement of NAR.  There 
are a number of factors that can influence the accuracy of the measurement and introduce 
variability.  These measurement considerations may be a factor in the failure of some 
studies to demonstrate PEH efficacy.  For example, leaks in the apparatus used to make 
the measurement, the presence of nasal secretions in test subjects, and the pressure 
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change caused by breathing and swallowing during the test can all impact the accuracy of 
the measurement. 
 
NAR has been shown to correlate to some extent with symptom score assessments under 
specific conditions. An evaluation of the available data reveals that where both objective 
and subjective measures were utilized to evaluate decongestant effectiveness of PEH, the 
two methods correlate in 7 of 10 studies evaluating the 10 mg dose and 5 of 9 studies 
evaluating the 25 mg dose. 
 
1.3  CONCLUSIONS ON THE SAFETY OF PHENYLEPHRINE 
HYDROCHLORIDE AT 10 AND 25 MG DOSES. 
Sympathomimetic amines including PEH have been associated with decreases in pulse 
rate and increases in blood pressure21. There were a total of 17 studies that assessed 
effects of PEH on pulse and blood pressure.1,3,4,6,8,9,11-14,16,17,21-25  The doses of PEH in 
these studies ranged from 5 mg16 to 250 mg.21  The majority of the studies are single dose 
studies.   Significant decreases in pulse rate and increases in blood pressure were reported 
for the 100 mg23 and 250 mg21 doses of PEH.  There were no consistent effects on pulse 
rate or blood pressure with single doses of either 10 or 25 mg PEH in any of the studies. 
 
The majority of the studies demonstrated no significant changes in pulse rate at the 10 or 
25 mg doses of PEH.  In the studies where significant effects were seen, the effects were 
inconsistent.  In two studies, 25 mg PEH significantly decreased pulse rates at single time 
points (and not at others).  One of the studies showed a significant decrease in pulse rate 
at the 30 minute time point,22 and the other showed a significant decrease in pulse rate at 
the 60 minute time point.23 In two other studies,3,11 pulse rates were significantly 
increased (at 120 minutes for the 10 mg dose and at 60, 90, 120, and 240 minutes for the 
25 mg dose3 and at 30, 60, 90, and 120 minutes for both 10 and 25 mg doses11).  The 
increases in pulse rate are described as “minor” in one case3 and “moderate” in the 
other.11 
 
Similarly, there were no significant effects on blood pressure in the majority of studies 
evaluated and what was observed was again inconsistent.  In only one study3 did 
treatment with PEH cause an increase in blood pressure. That study showed significantly 
increased systolic blood pressure readings at the 60, 90, 120, and 180 minute time points 
for the 10 mg dose of PEH and at the 60, 90, 120, 180, and 240 minute time points for the 
25 mg dose3.  Two other studies showed significant decreases in blood pressure.  In one 
study a statistically significant decrease in systolic blood pressure was noted at a single 
time point (180 minutes post-administration) for the 10 mg dose6.  In the other study, 
treatment with 25 mg PEH resulted in a significant decrease in systolic blood pressure at 
one time point (60 minutes post-administration) and diastolic blood pressure decreased at 
two post-administration time points (90 and 120 minutes)11.  
  
Phenylephrine bitartrate (PEB) and PEH are considered to be pharmacologically identical 
and interchangeable with regard to efficacy.  In 2004, FDA determined that the 
bioavailability of the effervescent salts of PEB and PEH were similar.  No data specific to 
the safety of PEB was reviewed. 
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2.  BACKGROUND: 
PEH was one of eight ingredients classified as a category I (GRASE) ingredient for the 
temporary relief of nasal congestion by the advisory review panel for OTC Cough-Cold 
products (Panel) in the advanced notice of proposed rulemaking (ANPR) for Cold, 
Cough, Allergy, Bronchodilator and Antiasthmatic Products (41 FR 38312).  The Panel 
based its determination that 10 mg PEH is generally recognized as safe on “clinical 
experience” and its assessment of 12 clinical studies.1-4,15-7,21-23,26,27  The studies evaluated 
changes in pulse rate and blood pressure and, in some cases, patient-reported adverse 
events (side effects).  Based on the studies, the Panel reported that “oral doses of 40 to 60 
mg PEH are necessary for consistent clinically meaningful cardiovascular effects” (41 FR 
38312 at 38399).  In addition, they reported that pulse rate and blood pressure changes 
resulting from treatment with 10 to 15 mg oral doses of PEH were “equal to or only 
minimally grater than placebo” and adverse events associated with the 10 mg dose of 
PEH were described as approximating “the incidence and pattern of a placebo response” 
(41 FR 38312 at 38399). 
 
The Panel’s conclusion that PEH is effective at a dose of 10 mg was based on a total of 14 
clinical studies1-3,5-10,15-17,27,28 all of which had reduction in nasal airway resistance as the 
primary efficacy endpoint.  Ten of the studies included patient-reported symptom scores 
as a secondary means of demonstrating effectiveness.1-3,7-10,15-17  Five of the 14 studies 
demonstrated significant nasal decongestant responses to 10 or 25 mg PEH when 
compared to placebo.2,3,10,15,17  Average onset time was approximately 15 minutes, with 
maximum nasal decongestion occurring somewhere between 1 and 2 hours.  Even though 
only 4 of the 14 studies reviewed by the panel demonstrated that 10 mg PEH provided 
significant nasal decongestion, the Panel determined that the clinical studies, as a whole, 
sufficiently “documented the effectiveness of phenylephrine hydrochloride as an oral 
nasal decongestant” (41 FR 38312 at 38399). 
 
The Panel’s conclusions and recommendations can be found in the ANPR for Cold, 
Cough, Allergy, Bronchodilator and Antiasthmatic Products (41 FR 38312).  The ANPR 
requested public comment and one comment directly relevant to this review was 
received.  FDA addressed the comment in the subsequent publication of a proposed rule 
(PR) on January 15, 1985 (50 FR 2220). 
 
The comment questioned the studies used by the Panel to substantiate the effectiveness of 
phenylephrine hydrochloride as an oral nasal decongestant (Comment 10 on page 2226 of 
the proposed rule).  The comment argued that the panel had based its decision on 
numerous unpublished studies which “split evenly between mild successes and total 
failures” and noted that, in one study published in a peer–reviewed journal, no efficacy 
was seen even with doses greater than 10 mg (50 FR 2220 at 2226).  FDA reviewed the 
information cited by the comment, the Panel’s recommendations, and all of the 
supporting data and concluded that, “based on the studies cited by the Panel, information 
on clinical use and marketing experience, and the Panel’s expertise in evaluating the 
clinical and marketing experience of this ingredient, there is sufficient basis to determine 
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the phenylephrine hydrochloride is generally recognized as effective for OTC use as an 
oral nasal decongestant” (50 FR 2220 at 2226) 
 
No further comments relevant to this issue were received in response to the 1985 PR, and 
FDA published a final rule (FR) on August 23, 1994 (59 FR 43386).  The FR lists PEH as 
a GRASE oral nasal decongestant ingredient at the following doses (59 FR 43386 at 
43410): 

● Adults and children 12 years of age and over:  10 mg 
● Children 6 to under 12 years:  5 mg 
● Children 2 to under 6 years:  2.5 mg 

 
On April 12, 2002, FDA received a citizen petition (CP) requesting the recognition of 
PEB as a GRASE nasal decongestant active ingredient when delivered via effervescent 
dosage form.  The sponsor submitted information describing an extensive domestic and 
global marketing history along with an absence of significant safety concerns.  They also 
submitted pharmacokinetic data demonstrating that PEH and PEB have comparable 
bioavailability profiles.  Based on this data and information, FDA proposed adding PEB 
in effervescent tablet form to the Cold, Cough, Allergy, Bronchodilator and 
Antiasthmatic Products monograph (69 FR 63482).  No adverse comments were received 
and in 2006 FDA published a final rule adding PEB to the Cold, Cough, Allergy, 
Bronchodilator and Antiasthmatic Products monograph (71 FR 43358).  PEB is 
considered a GRASE oral nasal decongestant ingredient at the following doses (71 FR 
43358 at 43362): 

● Adults and children 12 years of age and over:  15.6 mg 
● Children 6 to under 12 years:  7.8 mg 
● Children 2 to under 6 years:  ask a doctor 
 

3.  EVALUATION OF THE DATA 
 
3.1.  EFFECTIVENESS 
Reviewer’s comment:  In this section data relating to the effectiveness of PEH are 
reviewed.  Because many of the studies also included safety assessments, these 
measurements are also evaluated here. 
 
3.1.1  Studies cited in the ANPR   
 
3.1.1.1.  April 1959 Memo to Lands from F. P. Luduena 
 
Unpublished study “Comparative Study of the Effects of Neo-Synephrine HCl and 
Propadrine HCl on Nasal Air Resistance (NAR), Blood Pressure and Pulse Rate of 
Volunteers" 
 
Study objective:  Compare the effects of Neo-Synephrine (phenylephrine hydrochloride) 
with Propadrine (phenylpropanolamine HCl) topically and orally on NAR, blood pressure 
and pulse rate. 
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Reviewer’s comment:  This review addresses the safety and effectiveness of oral 
decongestants only. 
 
Study design:  Double-blind placebo controlled study conducted on two consecutive 
days. 
 
Doses evaluated:  Study evaluated the effectiveness of single doses of two oral nasal 
decongestant ingredients: 
 Phenylephrine HCl (Neo-Synephrine or PEH):  10, 25, 50, and 75 mg 
 Phenylpropanolamine HCl (PPA):  25 and 50 mg  
 
Study population:  Healthy adults 20 to 46 years of age.  Investigators described the 
subjects as having “fairly patent nasal passages” and noted that “in some cases, hardly 
any further shrinkage of the nasal mucosa could be expected.”  The weights of subjects 
ranged between 103 and 186 lbs with an average weight of 128.8 lbs. 
 
Number of subjects: 
 

Ingredient Dose (mg) No. Subjects 
10 15 
25 15 
50 14 

PEH 

75 14 
25 15 PPA 
50 14 

 
Measurements:   

NAR:   measured by the method of Sterntein and Schur (Arch. Otolaryngol. 
23:475, 1936).  Each measurement represented an average of four readings (two 
with nose piece in the right nostril and two with the nose piece in the left nostril).  
Readings were taken at baseline and 1, 2, and 5 hours after drug administration. 
 
Pulse rate and blood pressure:  Readings were taken at baseline and 1, 2, and 5 
hours after drug administration. 

 
Data analysis:  Two methods were used to determine the significance of the observed 
differences:  differences between means (mean baseline versus mean reading after drug 
administration) and differences between the medians (before and after treatment).  A 
nonparametric median test was used for the estimation of significance.  Significance was 
assessed at the p = 0.05 level.  
 
Results:  
NAR: 
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PEH:  Investigators report an average reduction in NAR for all doses 1 hour after 
administration.  The reduction was not significant at any dose whether the means 
or medians were compared. 
 
PPA:  After the administration of the 50-mg dose NAR decreased at 1 hour and 
showed a further reduction at 2 hours.  The difference was significant only at the 
1-hour time point and only when the means were compared.  
Investigator’s conclusions:  The investigators observed a great deal of variation in 
the readings between individuals and between readings in the same individual.  
This high degree of variation was attributed by the investigators to occasionally 
high NAR readings.  Most of the NAR readings were low because “in the 
majority of cases there was no nasal congestion.” 
 

Pulse rate:  Mean pulse rates decreased in the first two hours after administration of both 
PEH and PPA at all doses.  These decreases were not significant.  Mean pulse 
rates increased significantly above the baseline values 5 hours post-
administration. 

 
Blood pressure:  Mean systolic blood pressure readings were slightly but not significantly 

elevated following treatment with the 50 mg and 75 mg doses.of PEH.  There 
were also similar changes to diastolic pressure.  Mean systolic blood pressure 
readings were significantly increased following administration of 50 mg PPA at 
the 1- and 2-hour time points.  Five hours after administration of 50 mg PPA, the 
mean systolic blood pressure was lower than it was at baseline.   
 

Reviewer’s comments:  This study failed to demonstrate that PEH, at doses ranging from 
10 to 75 mg, significantly reduces NAR (i.e., relieves nasal congestion).  The study’s 
failure to show efficacy may have been partially related to study design factors.  A 
majority of the subjects enrolled in the study were not congested before being treated.  To 
test decongestant efficacy, it would have been better to treat people who were congested.  
The study also may have been under-powered to detect differences between the NAR 
readings taken at baseline and at subsequent time points or between drug and placebo 
effects.  There were no more than 15 subjects in any specific trial.  The study did not 
demonstrate that 25 mg PEH has any significant effect on either pulse rate or blood 
pressure. 
 
3.1.1.2  June 1967 Memo to Suter from N. A. Hulme  
 
Unpublished study “Nasal Decongestant Study by Elizabeth Biochemical Laboratories – 
No. 1" 
 
Study objective:  This study consisted of two phases.  The objective of the first phase 
was to compare the Sterling-Winthrop Research Institute nasal air flow instrument (used 
to measure NAR) to a model used by the Vick’s Corporation.  The objective of the 
second phase was to evaluate the effectiveness of 25 mg PEH in reducing NAR and 
relieving patient symptoms of congestion. 
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Reviewer’s comment:  This review concerns only the second phase of this study. 
 
Study design:  Randomized, double-blind, crossover design with placebo and active 
(ephedrine) controls. 
 
Doses evaluated:  This phase of the study evaluated the effectiveness of single doses of 
two oral nasal decongestant ingredients: 
 Phenylephrine HCl (Neo-Synephrine or PEH):  25 mg 
 Ephedrine:  8 mg  
 
Study population:  Twenty-five adults with head colds.  Demographics of the study 
subjects were not provided.  
 
Number of subjects:  Twelve subjects were treated with PEH and placebo.  Six patients 
received placebo and six patients received PEH on day 1.  Administration was reversed 
on day 2 such that the six who received placebo on day one, received PEH on day 2 and 
the six who received PEH on day one received placebo on day two.  An identical 
administration scheme was used with the 13 subjects who received ephedrine or placebo. 

 
Measurements:  
NAR:  Five nasal air flow measurements were taken for each nostril at 30 and 15, 

minutes before treatment and 0, 15, 30, 45, 60, 90, and 120 minutes after 
treatment.  The five readings from each nostril were combined and the means 
determined at each time point. 
 

Relief of symptoms:  At the time of each nasal air flow measurement, patients were asked 
 to describe their congestion according to a 5-point scale: 

Degree of Congestion Score 
Nose feels clear 0 
Almost clear 1 
Stuffy 2 
Very stuffy 3 
Completely blocked 4 

The symptom scores were reported as the sum of differences (over all time points) 
between placebo and active medication for each subject. 

 
Turbinate appearance:  The appearance of each subject’s turbinates was evaluated 30 

minutes before medication and at 0, 60, and 120 minutes after medication.  
Appearance was recorded as being normal, inflamed, or gray and badly swollen. 

 
Data analysis:  Analyses of variance were conducted to compare placebo and active 
medication treatments in both the objective and subjective testing.  The investigators did 
not provide any additional information (e.g., what, if any, type analysis may have been  
employed). 
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Results:  
NAR: 

PEH:  Investigators report that 25 mg PEH significantly reduces NAR as early as 
30 minutes after oral administration (p = 0.01), and this decongestant effect 
remains significant for at least 90 minutes (i.e., through the 45, 60, 90, and 120 
minute time points). 
 
Ephedrine:  Significant reduction in air flow was apparent as early as 15 minutes 
after treatment with 8 mg ephedrine (p = 0.01) and remained significant 
throughout the two hour time course of the study. 
 

Relief of symptoms:  Investigators report that the patients’ overall symptom scores were 
significantly lower (i.e., patients had an overall sense of decongestion) following 
treatment with 25 mg PEH relative to treatment with placebo (p = 0.01).  The 
same was true for patients treated with 8 mg ephedrine. 

 
Turbinate appearance:  Investigators reported that there were no trends “that could be 

interpreted in terms of a medication response.” 
 

Reviewer’s comments:  This study demonstrates that PEH, at a dose of 25 mg, 
significantly reduces NAR (i.e., relieves nasal congestion) and that patients feel 
decongested after taking medication containing 25 mg PEH.  The effectiveness of 25 mg 
PEH is reported as both objectively and subjectively comparable to that of ephedrine at 
an 8 mg dose. 
 
3.1.1.3.  January 1968 Memo to Wessinger from N. A. Hulme  
 
Unpublished study “Neo-Synephrine - Oral Study by Elizabeth Biochemical Laboratories 
No. 2" 
 
Study objective:  Confirmation of the nasal decongestant effectiveness of 25 mg PEH as 
shown in Elizabeth Biochemical Laboratories No. 1 (ANPR Reference 6 above) and 
evaluation of the effectiveness of PEH at doses of 10 and 15 mg.  Comparison with 50 
mg ephedrine sulfate, which investigators predicted to yield the maximum decongestant 
response under the conditions of the study.   
 
Study Design:  Double-blind, randomized, crossover design with placebo and active 
(ephedrine) controls 
 
Doses evaluated:  Study evaluated the effectiveness of single doses of two oral nasal 
decongestant ingredients: 
 Phenylephrine HCl (Neo-Synephrine or PEH):  10, 15, and 25 mg 
 Ephedrine sulfate:  50 mg  
 
Study Population:  Thirty-eight subjects having head colds with demonstrable nasal 
congestion for 2 consecutive days.  No additional demographics were provided. 
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Number of subjects:   

Ingredient Dose (mg) No. Subjects 
10 16 
15 10 

PEH 

25 6 
Ephedrine 50 6 
 

Measurements:   
NAR:  Using a modified Butler-Ivy airflow device, five nasal air flow measurements 

were taken for each nostril at 30, 15, and 0 minutes before treatment and 0, 15, 
30, 45, 60, 90, and 120 minutes after treatment.  The five readings from each 
nostril were combined and the means determined at each time point. 
 

Relief of symptoms:  At the time of each nasal air flow measurement, patients were asked 
to describe their congestion according to a 5-point scale: 

Degree of Congestion Score 
Nose feels clear 0 
Almost clear 1 
Stuffy 2 
Very stuffy 3 
Completely blocked 4 

Investigators reported the symptom scores as the sum of differences (over all time points) 
between placebo and active medication for each subject. 

 
Data analysis: 
NAR:  Analyses of variance were conducted to compare placebo and active medication 

treatments.  The investigators did not provide any additional information (e.g., 
what, if any, type of post-hoc analysis was employed). 

 
Relief of symptoms:  Investigators state that the significance of differences between 

placebo and active medication treatments was established using the Wilcoxon 
Match-Pairs Signed Ranks test. 

 
Results: 
NAR:   

PEH:  Investigators report that “significant decongestion lasted for the full two 
hour measurement period for all doses.”  This is true except at 15 minutes post-
administration for the 25 mg dose.  The investigators attribute a lack of 
significance at this time point for the 25 mg dose to the low number of subjects 
participating in that trial (n = 6).   
 
Ephedrine:  Significant reduction in air flow was apparent 30 minutes after 
treatment with 50 mg ephedrine (p = 0.01) and remained significant throughout 
the two hour time course of the study.  As was the case with the 25 mg dose of 
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PEH, investigators attributed a lack of significance at the 15-minute time point to 
the low number of subjects participating in this trial (n = 6) 
 

Relief of symptoms:  Symptom scores significantly correlated with the objective 
measurements of NAR reduction at the 10 and 15 mg doses (p = 0.01 in both 
cases), but subjective scores were not significantly different at the 25 mg dose (p 
> 0.05).  The investigators stated that this was most likely due to the low number 
of subjects evaluated at that dose. 

 
Reviewer’s comments:  This study demonstrates that PEH, at doses of 10, 15, amd 25 
mg, significantly reduces NAR (i.e., relieves nasal congestion) and that patients feel 
decongested after taking medication containing PEH at these doses.  The objectively 
measured effectiveness of 25 mg PEH is reported as comparable to that of 50 mg 
ephedrine (predicted to produce a maximal decongestant response under the conditions 
of this study).  Although there is no apparent dose response, the investigators report that 
the effect produced by the 10 and 15 mg PEH doses is somewhat less than the maximum 
effect observed with the 25 mg dose. 
 
3.1.1.4.  June 1969 Memo to Blackmore from N. A. Hulme. 
 
Unpublished study “Oral Neo-Synephrine - Elizabeth Biochemical Laboratories No. 3" 
 
Study objective:  Confirmation of the nasal decongestant effectiveness of PEH at doses 
of 5, 15, and 25 mg.  A comparison to the effectiveness of the “known orally active 
decongestant” phenylpropanolamine (PPA), at its highest accepted dose, and 
determination of the effects of PEH and PPA on pulse rate and blood pressure. 
 
Study Design:  Double-blind, randomized, crossover design with placebo and active 
(PPA) controls 
 
Doses evaluated:  Study evaluated the effectiveness of single doses of two oral nasal 
decongestant ingredients: 
 PEH:  5, 15, and 25 mg 
 PPA:  50 mg  
 
Study Population:  Forty-six subjects having head colds with demonstrable nasal 
congestion for 2 consecutive days.  No additional demographics were provided. 
 
Number of subjects:   

Ingredient Dose (mg) No. Subjects 
5 16 
15 8 

PEH 

25 9 
PPA 50 9 
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Reviewer’s comment:  The study reports that there were 10 subjects in the PPA 
treatment arm.  There results reported were for fewer  subjects in each of these arms. The 
investigator offers no explanation for the discrepancy.  
 
Measurements:   
NAR:   

Using a modified Butler-Ivy airflow device, five nasal air flow measurements 
were taken for each nostril at 30, 15, and 0 minutes before treatment and 15, 30, 
45, 60, 90, 120, 180, and 240 minutes after treatment.  The five readings from 
each nostril were combined and the means determined at each time point. 
 

Relief of symptoms:  At the time of each nasal air flow measurement, patients were asked 
to describe their congestion and rate their congestion as shifts from the 
premedication state.  A shift of one degree of congestion was rated as a plus or 
minus 1; a shift of two degrees was graded plus or minus 2 and so on. 

Degree of Congestion 
Nose feels clear 
Almost clear 
Stuffy 
Very stuffy 
Completely blocked 

 
The sums of the changes at each time point were recorded for each subject.  Data were 
calculated as the sum of the median values of differences (over all time points) between 
placebo and active treatment for each subject. 

 
Pulse rate and blood pressure:  Readings of pulse rate and sitting blood pressure were 

taken at the time of each nasal airflow measurement.  Data were compiled as 
means at each time point for each medication group.   

 
Data analysis:  Analyses of variance were conducted to compare placebo and active 
medication treatments for measurements of NAR, patient-reported symptom relief, pulse 
rate, and blood pressure.  The investigators did not provide any additional information 
(e.g., what, if any, type of type of analysis may have been employed). 
 
Results: 
NAR: 

PEH:  Investigators found that the 5 and 15 mg doses of PEH significantly 
reduced NAR relative to placebo at various time intervals following 
administration.  Significant differences were noted as early as 15 minutes for the 
15 mg dose and at 30 minutes for the 5 mg dose.  The investigators claim that 
there is also a significant difference between the 25 mg PEH dose and placebo.  
However, this claim is not supported by the data submitted in the study. 
Investigators note the “lack of a strong dose-response relationship” and state that, 
like Elizabeth Biochemical Laboratories Study (No. 2), the objective changes by 
all three doses are very nearly the same. 
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PPA:  Significant reduction in air flow was apparent 15 minutes after treatment 
with 50 mg PPA (p = 0.01) and remained significant at this level throughout the 
four hour time course of the study. 
 

Relief of symptoms:  Patient-reported symptom scores correlated with the objective 
measures for the 15 mg dose of PEH (and 50 mg PPA) but not for the 5 or 25 mg 
doses of PEH.  Investigators pointed out that the first “Elizabeth study” showed a 
positive correlation between objective and subjective measures at the 25 mg dose 
of PEH, but that the second Elizabeth study did not.  

 
Pulse rate:  Mean pulse rates did not change during the course of the study for 15 mg 

PEH or 50 mg PPA.  Statistically significant increases in pulse rate relative to 
placebo were observed at 30 and 90 minutes post-administration for the 5 mg 
dose of PEH and at 30 and 240 minutes post-administration for 25 mg PEH.  
Investigators did not consider these changes to be of any clinical significance. 

 
Blood pressure:  Systolic blood pressure data showed statistically significant increases 

relative to placebo at 120 minutes post-administration for the 5 and 15 mg doses 
of PEH but not for the 25 mg dose.  These increases were equivalent to a 
“somewhat less than 2 mm” increase and were judged by the investigators to be of 
no clinical significance.  Subjects treated with 50 mg PPA had statistically 
significant increases in systolic blood pressure at the 30, 60, 90, and 120 minute 
time periods.  These increases were maximal at the 60 minute time point and were 
equivalent to a 9 mm increase.  

 
Diastolic blood pressure was significantly elevated at the 90 minute time point for 
5 mg PEH and the 120 minute time point for 15 mg PEH.  No significant changes 
were reported for the 25 mg dose of PEH.  PPA produced significant increases 
equivalent to about 6 mm at the 60 and 90-minute time points.   

 
Adverse events:  No side effects were reported by any subject receiving PEH at any dose. 
 
Reviewer’s comments:  In this study, doses of 5 and 15 mg PEH and 50 mg PPA all 
significantly reduced NAR.  At the highest dose (25 mg) of PEH, NAR was not 
significantly reduced at any time point although, the data trended in that direction, i.e.,  
the NAR measurements for 25 mg PEH were lower than those for placebo at every time 
point. 
 
The objective and subjective outcomes in this study do not appear to correlate well.  
Although 5 mg PEH showed a significant reduction in NAR over all time points, patients 
failed to notice a significant change in symptom relief.  Investigators surmised that a 
subject’s ability to perceive a feeling of decongestant relief may have been at or near a 
threshold level at the 5 mg dose.  Symptom scores and objective measures of 
decongestion correlated for other doses of PEH and for the 50 mg dose of PPA. 
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Pulse rate was significantly elevated at only two of the eight time points evaluated for the 
5 and 25 mg doses of PEH.  Pulse rate was not significantly elevated in any of the time 
points evaluated in the 15 mg dose of PEH.  Increases in pulse rate are unexpected as 
treatment with sympathomimetics generally results in a decrease in pulse rate.  Both 
systolic and diastolic blood pressure readings were generally unchanged relative to 
placebo.  The significant increases in systolic blood pressure were random, occurring at 
only one time point (120 minutes) for the 5 and 15 mg doses and returned to baseline 
values.  Similarly, increases in diastolic blood pressure were noted only at 90 minutes (5 
mg dose) and 120 minutes (15 mg dose) and returned to baseline values 
 
3.1.1.5.  August 1969 Memo to Blackmore from N. A. Hulme. 
 
Unpublished study “Oral Neo-Synephrine - Elizabeth Biochemical Study No. 4" 
 
Study objective:  Expand data previously collected by the Elizabeth Biochemical Labs 
and evaluate decongestant doses of “greater potential interest.” 
 
Reviewer’s comment:  This is the first Elizabeth Biochemical Labs study to evaluate 20 
mg PEH.  Previous doses considered were 5, 10, 15, and 25 mg. 
 
Study Design:  Double-blind, randomized, placebo-controlled, crossover design 
 
Doses evaluated:  Study evaluated the effectiveness of single doses of Neo-Synephrine 
(PEH) at three doses:  15, 20, and 25 mg 
 
Study Population:  20 subjects having head colds with demonstrable nasal congestion 
for 2 consecutive days.  No additional demographics were provided. 
 
Number of subjects:   

Ingredient Dose (mg) No. Subjects 
15 6 
20 5 

PEH 

25 9 
 

Reviewer’s comment:  The study failed to enroll the planned  number of subjects.  Based 
on a preliminary analysis of the data the investigators concluded that the differences 
between placebo and active medication were sufficiently great to justify a full statistical 
evaluation. This post-hoc determination regarding analysis is not considered to be valid. 
  
Measurements: 
NAR:  Using a modified Butler-Ivy airflow device, five nasal air flow measurements 

were taken for each nostril at 30, 15, and 0 minutes before treatment and 15, 30, 
45, 60, 90, 120, 180, and 240 minutes after treatment.  The five readings from 
each nostril were combined and the means determined at each time point.  The 
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mean data were used for subsequent analysis.  NAR reductions were reported as 
means of the percent (fractional units x 100) change from the time 0 reading. 
 

Relief of symptoms:  At the time of each nasal air flow measurement, patients were asked 
to describe their congestion and rate their congestion as shifts from the 
premedication state.  A shift of one degree of congestion was rated as a plus or 
minus 1; a shift of two degrees was graded plus or minus 2, and so on. 

Degree of Congestion 
Nose feels clear 
Almost clear 
Stuffy 
Very stuffy 
Completely blocked 

 
The sums of the changes at each time point were recorded for each subject.  The 
data were calculated as the sum of the median values of differences (over all time 
points) between placebo and active medication for each subject. 
 
 

Pulse rate and blood pressure:  Readings of pulse rate and sitting blood pressure were 
taken at the time of each nasal airflow measurement. The data were compiled as 
means at each time point for each medication group.   
 

Data analysis:   Analyses of variance were conducted to compare placebo and active 
medication treatments for measurements of NAR, patient-reported symptom relief, pulse 
rate, and blood pressure.  The investigators did not provide any additional information 
(e.g., what, if any, type of analysis was employed). 
 
Results: 
NAR:  At the three tested doses, PEH significantly reduced NAR relative to placebo.  

Significant reductions in NAR were evident 45 minutes after administration of 
PEH and remained significant throughout the 4 hour time course for the 20 mg 
dose and for three hours at the 25 mg dose.  The 15 mg dose produced variable 
results with that dose significantly reducing NAR only at the 45, 90, and 120 
minute time points 
 

Relief of symptoms:  A significant correlation of objective and subjective measures of 
decongestion occurred only in subjects receiving the 20 mg dose of PEH.  
Investigators note that subjects receiving the 15 mg dose tended to feel 
decongestive relief (although the perception was not significant).  Investigators 
suggested that the failure to demonstrate significant effects at doses other than 20 
mg may have been due to the “relatively small” number of subjects enrolled in the 
study. 

 
Pulse rate:  Mean pulse rates did not change during the course of the study for 15 mg 

PEH.  Statistically significant increases in pulse rate relative to placebo were 
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observed at 120 and 180 minutes post-administration for the 20 mg dose of PEH 
and at 180 minutes post-administration for 25 mg PEH.  Mean pulse rates were 
not significantly different from placebo at any dose by the time the study was 
concluded (4 hours post-medication).   

 
Blood pressure:  Systolic blood pressures were not significantly different from placebo 

values at any of the three tested doses. 
 

Diastolic blood pressure was significantly elevated at only one time point time 
point (120 minutes) for 25 mg PEH  Investigators did not consider any of the 
changes in diastolic blood pressure to be of clinical significance. 

 
Reviewer’s comments:  At the three tested doses (15, 20, and 25 mg), PEH significantly 
reduced NAR in this study. 
 
The outcomes of objective and subjective endpoints in this study do not appear to be well 
correlated.  Although 15 and 25 mg PEH showed a significant reduction in NAR over all 
time points, patients failed to notice a significant change in symptom relief relative to 
placebo at these doses.  Investigators suggest that this lack of correlation is most likely 
due to very low number of subjects enrolled in the study.  That may be the case, but the 
objective and subjective measures have been shown to correlate in other studies of 
comparable size. 
 
Pulse rate was significantly elevated at only two time points for the 20 mg dose of PEH 
(120 and 180 minutes) and at one time point for the 25 mg dose (180 minutes).  Increases 
in pulse rate are unexpected as treatment with sympathomimetics generally results in a 
decrease in pulse rate (and an increase in blood pressure).  Both systolic and diastolic 
blood pressure readings were generally unchanged relative to placebo.  There were no 
significant changes in systolic blood pressure at any dose, and there was only one 
significant elevation in diastolic blood pressure (120 minutes at the 25 mg dose). 
 
3.1.1.6.  May 1970 Memo to Blackmore from N. A. Hulme. 
 
Unpublished study “Neo-Synephrine - Elizabeth Biochemical Laboratory Study No. 5" 
 
Reviewer’s comment:  Pages 2 and 3 of the 4-page memorandum are missing from the 
publicly available copy of this reference in Docket No. 1976N-0052N.  Because the 
results are reported as in Elizabeth Biochemical Laboratories Studies 3 and 4 (ANPR 
References 8 and 9), it appears that the protocol used is similar to that in the earlier 
studies.  
 
Study objective:  Add to data previously collected by the Elizabeth Biochemical Labs 
demonstrating statistically significant differences between placebo and Neo-Synephrine 
at various oral doses. 
 
Study Design:  Double-blind, randomized, placebo-controlled, crossover design 
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Doses evaluated:  Study evaluated the effectiveness (objectively and subjectively) of 
single doses of Neo-Synephrine (PEH) at three doses:  10, 15, and 25 mg 
 
Reviewer’s comment:  These are the same doses of PEH that were evaluated in Elizabeth 
Biochemical Laboratories Study No.2 (ANPR Reference 7). 
 
Study Population:  25 subjects having head colds with demonstrable nasal congestion 
for 2 consecutive days.  No additional demographics were provided. 
 
Number of subjects:   

Ingredient Dose (mg) No. Subjects 
10 10 
15 6 

PEH 

25 9 
 

Reviewer’s comment:  The study was originally planned to have 48 subjects.  Only 25 
subjects were tested before the end of the cold season. 
 
Measurements:   
NAR:  Using a modified Butler-Ivy airflow device, five nasal air flow measurements 

were taken for each nostril at 30, 15, and 0 minutes before treatment and 15, 30, 
45, 60, 90, 120, 180, and 240 minutes after treatment.  The five readings from 
each nostril were combined and the means determined at each time point. 
Reductions were reported as means of the percent (fractional units x 100) change 
from the time 0 reading. 
 

Relief of symptoms:  At the time of each nasal air flow measurement, patients were asked 
to describe their congestion and rate their congestion as shifts from the 
premedication state.  A shift of one degree of congestion was rated as a plus or 
minus 1; a shift of two degrees was graded plus or minus 2, and so on. 

Degree of Congestion 
Nose feels clear 
Almost clear 
Stuffy 
Very stuffy 
Completely blocked 

The sums of the changes at each time point were recorded for each subject.  
Subjective data were calculated as the sum of the median values of differences 
(over all time points) between placebo and active medication for each subject.  
Pulse rate and blood pressure data, were compiled as means at each time point for 
each medication group. 
 

Pulse rate and blood pressure:  Readings of pulse rate and sitting blood pressure were 
taken at the time of each nasal airflow measurement. 
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Data analysis:    Analyses of variance were conducted to compare placebo and active 
medication treatments for measurements of NAR, patient-reported symptom relief, pulse 
rate, and blood pressure.  The investigators did not provide any additional information 
(e.g., what, if any, type of type analysis was employed). 
 
Results: 
NAR:  PEH significantly reduced NAR at all three tested doses with significant 

differences from placebo evident as early as 30 minutes post-administration.  
Treatment with 10 or 15 mg PEH significantly reduced NAR from 30 minutes to 
3 hours.  Treatment with 25 mg PEH significantly reduced NAR from 30 minutes 
post-administration through the end of the 4-hour experiment. 
 

Relief of symptoms:  The results indicated that a significant correlation of objective and 
subjective measures of decongestion occurred only in subjects receiving the 25 
mg dose of PEH.   

 
Pulse rate:  Mean pulse rates were significantly increased relative to placebo at 120 

minutes post-administration for the 10 mg dose of PEH; at 60 minutes for the 15 
mg dose, and at 30, 90, 120, 180, and 240 minutes for 25 mg PEH. 

 
Blood pressure:  Systolic blood pressures were significantly elevated relative to placebo 

values at 60, 90, 120, and 180 minutes for the 10 mg dose of PEH, at 90 minutes 
for the 15 mg dose, and at 60, 90, 120, and 240 minutes for the 25 mg dose. 

 
Diastolic blood pressure was significantly elevated only the 60 and 90 minute 
time point for the 10 mg dose of PEH   

 
Reviewer’s comments:  At the three tested doses (10, 15, and 25 mg), PEH significantly 
reduced NAR in this study. 
 
There again seems to be a disconnect between objective and subjective readings.  
Although 10and 15 mg PEH showed significant reductions in NAR at a number of post-
medication time points, patients failed to notice a significant change in symptom relief 
relative to placebo.  Symptom scores and objective measures of decongestion were 
significantly correlated only for the 25 mg dose of PEH (p = 0.05).  
 
Pulse rate was significantly elevated at one or more time points for all doses of PEH.  
These changes, however, on only on the order of 3 beats per minute.   Increases in pulse 
rate are unexpected as treatment with sympathomimetics generally results in a decrease 
in pulse rate.  Both systolic and diastolic blood pressure readings were elevated at one or 
more time points for every PEH dose relative to placebo. With only one exception 
(systolic blood pressure for the 25 mg dose of PEH), all blood pressure readings were 
equivalent to placebo at the conclusion of the experiment.   
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3.1.1.7.  McLaurin, J. W., W. F. Shipman, and R. Rosedale, Jr., "A Double Blind 
Comparison Study of the Effectiveness of Four Sympathomimetic Drugs:  Objective 
and Subjective," Laryngoscope, 71:54-67, 1961. 
 
Study objective:  Determine: 

● How much rhinometric airway improvement occurs from each of four well 
known sympathomimetic amines as compared to placebo as well as each other 

● The subjective response to the therapeutic effects and the correlation between 
objective and subjective findings 

● How much blood pressure change takes place and how the heart rate is affected 
● What notable side effects occur subjectively at office time and at bedtime 

 
Study design:  Randomized, double-blind, placebo controlled, crossover design 
 
Doses evaluated:  Study evaluated the effectiveness of two doses of four oral nasal 
decongestant ingredients: 
 Phenylephrine HCl (PEH):  10 mg 
 Phenylpropanolamine HCl (PPA):  25 mg 
 Ephedrine sulfate:  25 mg 
 Pseudoephedrine HCl:  60 mg 
 
Subjects took one dose in the clinic and were instructed to take a second dose 60 minutes 
(5 to 6 hours after the first dose) before going to bed. 
 
Study population:  Subjects with a chief complaint of nasal obstruction and clinical 
findings that confirmed a soft tissue congestion and edema.  Subjects’ diagnoses included 
acute coryza, acute and chronic sinusitis, allergic and vasomotor rhinitis, and 
hypothyroidism.  No subject demographics were provided. 
 
Number of subjects:  The study enrolled 130 subjects and finished with 88.  For the 
most part these 42 subjects failed to return for the complete set of comparison tests.  Each 
subject made five separate visits to the clinic taking a different mediation each time (or 
placebo).  Investigators report a total of 440 visits (5 x 88). 

 
Measurements:   

NAR:  measured by the method of McLaurin (Laryngoscope 70:155-165, 1960).  
Rhinometry readings expressed as mm H2O were taken twice:  prior to treatment 
and 60 minutes post-treatment. 
 
Relief of symptoms:  Subjects were asked to rate their congestion according to the 
flowing scale: 

● Improvement 
○ Slight 
○ Moderate  
○ Marked 
○ Extreme 
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● No change 
● Worse 

For the second dose, subjects were asked to record the next day whether or not 
there was nasal airway improvement before going to bed.  Subjects were also 
asked to report whether or not restlessness or insomnia occurred. 
 
Pulse rate and blood pressure:  Readings were taken before and 60 minutes after 
treatment. 

 
Data analysis:   
NAR:  Pre-and post-treatment rhinometric measurements were analyzed by “correlation 

methods” to determine the least squares regression line for each treatment and 
make comparative analyses of the slopes of these lines.  Investigators note that “a 
large portion of the total variation involved remains unexplained” and attribute 
this to a failure to adequately control “overwhelming extraneous factors” during 
the various tests.  Means of the pre- and post-treatment values for each of the 5 
treatments were calculated and compared by ANOVA.  Chi square analysis of pre 
and post treatment measures for subjects grouped by pretreatment measurements 
was also performed.  
 

Relief of symptoms:  Method of statistical analysis not specified 
 

Pulse rate and blood pressure:  Method of statistical analysis not specified 
 
Results:  
NAR:  The difference in pre-and post-treatment means was significant only for 25 mg 

ephedrine (p = 0.05).  The investigators conclude that the effects of PEH, PPA, 
and pseudoephedrine were “roughly equal” to those of the placebo.   
 

 
Relief of symptoms:  In the clinic PEH was reported to be the least effective of the four 

test drugs based on a subjective assessment.  Forty-eight of the 88 subjects 
described their congestion as unchanged after treatment with PEH, and two 
described it as worse post-medication.  Investigators report that “when subjected 
to statistical analysis, the impression is drawn that none of the treatments is more 
effective than placebo.”  The investigators drew similar conclusions based on the 
statistical analysis of bedtime assessments of symptoms. 

 
Pulse rate:  Investigators report that PEH had more cases of heart rate increases of 10 

beats per minute but that statistical analysis found that none of the test drugs had a 
significant effect on pulse rate relative to placebo. 

 
Blood pressure:  Investigators report that none of the drugs had a significant effect on 

systolic blood pressure relative to placebo. 
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Adverse events:  Primary complaints were “nervousness” for pseudoephedrine and 

ephedrine, and headache, nausea, and dizziness/light-headedness for all 
treatments (highest in the placebo group.).  Other complaints “contributed very 
little” to the adverse event profile. 

 
Reviewer’s comments:  This study has a number of limitations: 

● Only one pre-treatment and one post-treatment time point – Investigators may 
well have missed important data. 

● There were large numbers of subjects whose pretreatment measures were low. 
● The extent of congestion each of the 88 subjects had when they reported for 

subsequent tests (on different dates) is not clear. The subjects may have had 
differing degrees of congestion each time they visited. 

● There was a great degree of variation according to the investigators. 
 
 
3.1.1.8.  Blanchard, C.L., S.J. Borsanyl, and T.C. Grubb, The Eye, Ear, Nose, and 
Throat Monthly, 43:76-82, 1964. 
 
Published study “Evaluation of Nasal Decongestant Drugs” 
 
Study objective:  Objective evaluation of comparative nasal decongestive action of 
inhaled, ingested, and topically applied medications 
 
Reviewer’s comments: This study provides no useful information on the effectiveness of 
PEH.   The oral product evaluated in this study is a combination product containing a 
vasoconstrictor, antihistamine, and analgesic.  The specific active ingredients of the 
combination product are not described.   
 
3.1.1.9.  May 1969 Memo to Blackmore from N. A. Hulme. 
 
Unpublished study “Oral Neo-Synephrine – Huntingdon Research Center Study No. 1" 
 
Reviewer’s comment:  This memorandum is dated 1 month earlier than Hulme’s 
memorandum to Blackmore regarding the third Elizabeth Biochemical Laboratories 
study (ANPR Reference No. 8).  The study objectives and design are (intentionally) 
virtually identical to those conducted by Cintest.  
 
Study objective:  Evaluation of orally active decongestants and confirmation of earlier 
data obtained by the Elizabeth Biochemical Laboratories 
 
Study Design:  Double-blind, randomized, crossover design, with placebo and active 
controls. 
 
Doses evaluated:  Study evaluated the effectiveness (objectively and subjectively) of 
single doses of Neo-Synephrine (PEH) and phenylpropanolamine (PPA). 
 PEH:  10 and 25 mg 
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 PPA:  50 mg  
 
Study Population:  48 subjects having head colds with demonstrable nasal congestion 
for 2 consecutive days.  No additional demographics were provided. 
 
Number of subjects:  

Ingredient Dose (mg) No. Subjects 
10 16 PEH 
25 16 

PPA 50 16 
 

Measurements:   
NAR:  Using a Butler-Ivy airflow device, five nasal air flow measurements were taken 

for each nostril at 30, 15, and 0 minutes before treatment and 15, 30, 45, 60, 90, 
120, 180, and 240 minutes after treatment.  The five readings from each nostril 
were combined and the means determined at each time point. 
 

Data analysis:  Objective data (NAR reduction) were reported as means of the percent 
(fractional units x 100) change from the time 0 reading.  Analysis of variance was 
conducted to compare placebo and active medication treatments for measurements of 
NAR.  The investigators did not provide any additional information (e.g., what, if any, 
type of analysis was employed). 
 
Results: 
NAR:  Neither the 10 not the 25 mg dose of PEH significantly reduced NAR in this 
study.  Fifty mg PPA significantly reduced NAR relative to placebo at only two post-
mediation time points (45 and 60 minutes).  Investigators found this to be “somewhat 
surprising in view of the earlier data obtained by the Elizabeth Biochemical labs and 
recently confirmed by the Cintest Labs study (Study No. 1; ANPR Reference 22).  The 
following possible reasons for the discrepancy were offered: 

● several technicians were used and may not have optimally measured air resistance 
● different technicians were used to take airflow readings for each half of the two 
crossover days for 14 subjects 
● particular population of subjects not responsive to treatment 
● wide variation in NAR values 

 
Reviewer’s comments:  It is noteworthy in this study that the active control generally 
failed to demonstrate effectiveness as an oral nasal decongestant.  This same active 
control was very effective in the third Elizabeth Biochemical Laboratories Study (ANPR 
Reference 8), significantly reducing NAR relative to placebo (p = 0.01) from 15 minutes 
throughout the four hour duration of the experiment (n = 9). 
 
The possible reasons offered by the investigators for this discrepancy seem valid. 
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3.1.1.10.  June 1969 Memo to Blackmore from N. A. Hulme. 
 
Unpublished study “Oral Neo-Synephrine – Huntingdon Research Center No. 2" 
 
Study objective:  Accumulation of additional objective and subjective data on subjects 
having head colds who had been treated with 10 and 20 mg Neo-Synephrine (PEH).  
Detect possible cardiovascular changes which might be produced at these doses of PEH. 
 
Study Design:  Double-blind, randomized, placebo-controlled, crossover design  
 
Doses evaluated:  Study evaluated the effectiveness of single doses of PEH at 10 and 20 
mg doses. 
 
Study Population:  Fifty subjects having head colds with demonstrable nasal congestion 
for 2 consecutive days.  No additional demographics were provided. 
 
Number of subjects   

Ingredient Dose (mg) No. Subjects 
10 25 PEH 
20 24 

Reviewer’s comment:  The study reports that there were 25 subjects in the 20mg PEH 
treatment group.  Results were reported for only 24 subjects in this arm.  No explanation 
is offered for this discrepancy. 
 
Measurements:   
NAR:  Using a modified Butler-Ivy airflow device, five nasal air flow measurements 

were taken for each nostril at 30, 15, and 0 minutes before treatment and 15, 30, 
45, 60, 90, 120, 180, and 240 minutes after treatment.  The five readings from 
each nostril were combined and the means determined at each time point. 
 

Relief of symptoms:  The investigators state that subjects rated subjective symptoms 
using methods previously described and provide no other information.  The 
results reported are consistent with the following technique used in the studies 
conducted by Elizabeth Biochemical Laboratories: 

 
At the time of each nasal air flow measurement, patients were asked to describe 
their congestion and rate their congestion as shifts from the premedication state.  
A shift of one degree of congestion was rated as a plus or minus 1; a shift of two 
degrees was graded plus or minus 2. 

Degree of Congestion 
Nose feels clear 
Almost clear 
Stuffy 
Very stuffy 
Completely blocked 
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The sums of the changes at each time point were recoreded for each subject. 
 

Pulse rate and blood pressure:  Readings of pulse rate and sitting blood pressure were 
taken at 30, 15, and 0 minutes before treatment and 30, 60, 90, 120, 180, and 240 
minutes after treatment. 
 

Data analysis:  Objective data (NAR reduction) were reported as means of the percent 
(fractional units x 100) change from the time 0 reading. Due to a lack of statistically valid 
differences in the objective measures for the 10 mg dose and only a single point of 
significance at the 20 mg dose, the subjective measures were not analyzed.  Pulse rate 
and blood pressure data, were compiled as means at each time point for each medication 
group.  Analyses of variance were conducted to compare placebo and active medication 
treatments for measurements of NAR, pulse rate, and blood pressure.  The investigators 
did not provide any additional information (e.g., what, if any, type of analysis was 
employed). 
 
Results 
NAR: 

PEH:  Although “less resistance to airflow was recorded at all time intervals,” 
PEH (10 mg) did not significantly reduce NAR at any of nine post-administration 
time points.  At a dose of 20 mg, PEH significantly reduced NAR at only one time 
point – 45 minutes post-administration.  Investigators proposed that the use of 
several technicians rather than one or two well-trained ones may have contributed 
to the failure to demonstrate efficacy of PE as a nasal decongestant. 

 
Pulse rate:  Mean pulse rates were significantly decreased relative to placebo at only one 

time point (90 minutes) for the 10 mg dose of PEH.  The one significant 
difference observed was on the order of 2 beats per minute and was not 
considered to be clinically important. 

 
Blood pressure:  Systolic blood pressure data showed statistically significant decrease 

relative to placebo at 180 minutes post-administration for the 10 mg dose of PEH.  
(Sympathomimetics like PEH generally increase blood pressure).  There were no 
differences between patients treated with placebo and 20 mg PEH. 

 
Diastolic blood pressure was significantly decreased at only the 240 minute time 
point for 20 mg PEH.  No significant changes were reported for the 10 mg dose of 
PEH at any of the nine time points. 

 
Adverse events:  No side effects were reported by any subject. 
 
Reviewer’s comments  Neither 10 nor 20 mg doses of PEH significantly decreased NAR 
relative to placebo over the 4 hour course of this study. 
 
Investigators attribute the lack of effect to the “use of a series of several different 
technicians to operate the [nasal airflow] instrument.”  The investigators note that the 
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responses “appear to follow the pattern seen in the first Huntingdon study” and suggest 
that the same issues listed in the first Huntingdon study (ANPR Reference 20) may be 
responsible for the failure to observe significant decongestion in this study. 
 
There were no consistent effects on pulse and blood pressure  
 
3.1.1.11.  April 1969 Memo to Blackmore from N. A. Hulme. 
 
Unpublished study “Oral Neo-Synephrine – Cintest Labs Study No. 1" 
 
Study objective:  Explore more fully the dosage spectrum of orally administered Neo-
Synephrine (PEH) and confirm earlier data (collected by the Elizabeth Biochemical 
Laboratories) in another laboratory 
 
Study Design:  Double-blind, randomized, crossover design, with placebo and active 
controls. 
 
Doses evaluated:  Study evaluated the effectiveness (objectively and subjectively) of 
single doses of Neo-Synephrine (PEH) and phenylpropanolamine (PPA). 
 PEH:  10 and 25 mg 
 PPA:  50 mg  
 
Study Population:  48 subjects “complaining of head colds” with demonstrable nasal 
congestion for 2 consecutive days.  No additional demographics were provided. 
 
Number of subjects:   

Ingredient Dose (mg) No. Subjects 
10 16 PEH 
25 16 

PPA 50 15 
 

Reviewer’s comment:  The study reports that there were 16 subjects in the 50mg PPA 
treatment group.  Results were reported for only 15 subjects in this arm.  No explanation 
is offered for this discrepancy. 
 
Measurements:   
NAR:  Using a Butler-Ivy airflow device, five nasal air flow measurements were taken 

for each nostril at 30, 15, and 0 minutes before treatment and 15, 30, 45, 60, 90, 
120, 180, and 240 minutes after treatment.  The five readings from each nostril 
were combined and the means determined at each time point.  Reductions were 
reported as means of the percent (fractional units x 100) change from the time 0 
reading.    
 

Relief of symptoms:  At the time of each nasal air flow measurement, patients were asked 
to describe their congestion and rate their congestion in terms of shifts from the 
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premedication state.  A shift of one degree of congestion was rated as a plus or 
minus 1; a shift of two degrees was graded plus or minus 2 and so on. 

Degree of Congestion 
Nose feels clear 
Almost clear 
Stuffy 
Very stuffy 
Completely blocked 

The sums of the changes at each time point were recorded for each subject. 
Subjective data were calculated as the sum of the median values of differences 
(over all time points) between placebo and active medication for each subject. 

 
Data analysis:  Analyses of variance were conducted to compare placebo and active 
medication treatments for measurements of NAR.  Differences in patient-reported 
symptom relief were evaluated by the Wilcoxon Matched-Pairs Signed Rank test.  The 
investigators did not provide any additional information (e.g., what, if any, type of 
analysis may have been employed). 
 
Results 
NAR:  Both 10 and 25 mg PEH significantly reduced NAR relative to placebo at three 

time points.  Significant reduction for NAR was seen at 90, 120, and 180 minutes 
post-administration for the 10 mg dose and at 120, 180, and 240 minutes for the 
25 mg dose.  PPA, 50 mg, also significantly decreased NAR at three 
postadministration time points: 60, 90, and 120 minutes. 

 
Investigators note that these results are qualitatively comparable to the results of 
the Elizabeth Biochemical Labs finding.   

 
Relief of symptoms:  Patients treated with 10 mg PEH or 50 mg PPA noticed significant 

differences in the extent of their congestion (p = 0.05 for 10 mg PEH and 0.01 for 
50 mg PPA).  Those treated with 25 mg also reported less congestion than when 
they were treated with placebo, but this difference was not significant. 

 
Reviewer’s comments:  NAR was significantly reduced in patients treated with 10 or 25 
mg PEH, but the onset of effect was longer than that observed in other studies.  
Treatment with 10 mg PEH did not significantly reduce NAR until 90 minutes post-
administration, and 20 mg PEH did not significantly reduce NAR until a full 2 hours after 
treatment.  The active control, PPA, appeared to have a relatively late onset in this study.  
NAR reduction following treatment with 50 mg PPA was not significant until a full hour 
after treatment.  The absence of data from on the intent to treat subjects is unexplained 
and introduces questions regarding study validity. 
 
There appears to be limited correlation between subjective and objective outcomes.  
Patients reported feeling significantly less congested with both 10 mg PEH and 50 mg 
PPA but not with 20 mg PEH.  Several possible reasons for the lack of correlation 
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between objective and subjective ratings of nasal decongestant effectiveness will be 
presented in section XX of this review. 

 
PEH at doses of 10 and 20 mg appeared to have no consistent effect on pulse rate and 
blood pressure changes.     
 
3.1.1.12.  January 1970 Memo to Blackmore from N. A. Hulme. 
 
Unpublished study “Oral Neo-Synephrine – Cintest Study No. 2" 
 
Study objective:  Further expand the range of Neo-Synephrine (PEH) dosages tested to 
include 20 mg and accumulate additional numbers of subjects tested at the 10 and 15 mg 
levels 
 
Study Design:  Double-blind, randomized, placebo-controlled, crossover design 
 
Doses evaluated:  Study evaluated the effectiveness (objectively and subjectively) of 
single doses of Neo-Synephrine (PEH) at doses of 10, 15, and 20 mg 
 
Study Population:  48 subjects with head colds having demonstrable nasal congestion 
for 2 consecutive days.  No additional demographics were provided. 
 
Number of subjects   

Ingredient Dose (mg) No. Subjects 
10 15 
15 16 

PEH 

20 15 
 

Reviewer’s comment:  The study reports that there were 16 subjects for each treatment 
group.  Results were reported for only 15 subjects in the 10 and 20 mg groups.  No 
explanation is offered for this discrepancy.  Also, lack of information on the absence of 
data on the intent to treat subjects makes this study questionable. 
 
Measurements   
NAR:  Using a Butler-Ivy airflow device, five nasal air flow measurements were taken 

for each nostril at 30, 15, and 0 minutes before treatment and 15, 30, 45, 60, 90, 
120, 180, and 240 minutes after treatment.  The five readings from each nostril 
were combined and the means determined at each time point. Reductions were 
reported as means of the percent (fractional units x 100) change from the time 0 
reading. 
 

Relief of symptoms:  At the time of each nasal air flow measurement, patients were asked 
to describe their congestion and rate their congestion in terms of shifts from the 
premedication state.  A shift of one degree of congestion was rated as a plus or 
minus 1; a shift of two degrees was graded plus or minus 2. 
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Degree of Congestion 
Nose feels clear 
Almost clear 
Stuffy 
Very stuffy 
Completely blocked 

The sums of the changes at each time point were recorded for each subject. 
Subjective data were calculated as the sum of the median values of differences 
(over all time points) between placebo and active medication for each subject. 

 
Pulse rate and blood pressure:  Readings of pulse rate and sitting blood pressure were 

taken at 30, 15, and 0 minutes before treatment and 30, 60, 90, 120, 180, and 240 
minutes after treatment. The means of pulse and sitting blood pressure readings 
were calculated at each post-medication time point for each medication group. 

 
Data analysis    Analyses of variance were conducted to compare placebo and active 
medication treatments for measurements of NAR, patient-reported symptom relief, pulse 
rate, and blood pressure.  The investigators did not provide any additional information 
(e.g., what, if any, type of analysis may have been employed). 
 
Results 
NAR:  There were no significant differences between PEH and placebo at any of the 

three tested doses. 
 
Relief of symptoms:  Patient-reported relief from congestion showed no significant 

differences between any of the three tested doses and placebo. 
 
Pulse rate and blood pressure:  There were no significant changes for any of the three 

tested doses of PEH at any time point. 
 
Investigators determined that “there was no obvious failure in technique,” and attributed 
the lack of significance to one of several possibilities: 

● patient failure to fast before receiving medication 
● patient failure to take medication 
● improper selection of patients 
● presence of a viral infection not amendable to drug treatment 

 
Reviewer’s comments:  This reviewer concurs with the investigators’ ideas as to why 
they were unable to draw any valid conclusions from this study. 
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3.1.1.13.  May 1970 Memo to Blackmore from N. A. Hulme. 
 
Unpublished study “Oral Neo-Synephrine – Cintest Study No. 3" 
 
Study objective:  Evaluation of the nasal decongestant activity of orally administered 
Neo-Synephrine (PEH) 
 
Study Design:  Double-blind, randomized, placebo-controlled, crossover design. 
 
Doses evaluated:  Study evaluated the effectiveness (objectively and subjectively) of 
single doses of Neo-Synephrine (PEH) at doses of 10, 15, and 25 mg 
 
Study Population:  48 subjects with head colds having confirmed nasal congestion for 2 
consecutive days.  No additional demographics were provided. 
 
Number of subjects   

Ingredient Dose (mg) No. Subjects 
10 15 
20 16 

PEH 

25 16 
 

Reviewer’s comment:  The study reports that there were 16 subjects for each treatment 
group.  Results were reported for only 15 subjects in the 10 mg group.   No explanation is 
offered for this discrepancy. 
 
Measurements   
NAR:  Using a Butler-Ivy airflow device, five nasal air flow measurements were taken 

for each nostril at 30, 15, and 0 minutes before treatment and 15, 30, 45, 60, 90, 
120, 180, and 240 minutes after treatment.  The five readings from each nostril 
were combined and the means determined at each time point. 
 

Relief of symptoms:  At the time of each nasal air flow measurement, patients were asked 
to describe their congestion and rate their congestion in terms of shifts from the 
premedication state.  A shift of one degree of congestion was rated as a plus or 
minus 1; a shift of two degrees was graded plus or minus 2. 

Degree of Congestion 
Nose feels clear 
Almost clear 
Stuffy 
Very stuffy 
Completely blocked 

The sums of the changes at each time point were recorded for each subject. 
Subjective data were calculated as the sum of the median values of differences 
(over all time points) between placebo and active medication for each subject. 
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Pulse rate and blood pressure:  Readings of pulse rate and sitting blood pressure were 

taken at 30, 15, and 0 minutes before treatment and 30, 60, 90, and 120 minutes 
after treatment. The means of pulse and sitting blood pressure readings were 
calculated at each post-medication time point for each medication group.   

 
Data analysis:  Analyses of variance were conducted to compare placebo and active 
medication treatments for measurements of NAR, patient-reported symptom relief, pulse 
rate, and blood pressure.  The investigators did not provide any additional information 
(e.g., what, if any, type of analysis may have been employed). 
 
Results 
NAR:  Neither 10 mg nor 25 mg PEH significantly reduced NAR at any time point.  

Treatment with 20 mg PEH resulted in a significant reduction in NAR at only one 
post-treatment time point (30 minutes, p=0.10). 

 
Relief of symptoms:  Patient-reported relief from congestion showed no significant 

differences between treatment with either 10 or 25 mg PEH.  Subjective 
impression of decongestion was significant only for the 15 mg dose. 

 
Pulse rate:  Pulse rate was not significantly altered by treatment with PEH.  There was 

one statistically significant increase in pulse rate 90 minutes post-medication for 
the 15 mg dose. 

 
Blood pressure:  Systolic blood pressure was generally unaffected by treatment with 

PEH.  Systolic blood pressure significantly increased relative to placebo at 60 
minutes for the 15 mg dose, and decreased significantly at the same time point for 
patients treated with 25 mg PEH.  The increase in pressure observed with the 25 
mg dose was less than 3 mm Hg. 

 
Diastolic blood pressure was significantly decreased relative to placebo only at 
the 90 and 120 minutes time points for 25 mg PEH.  This change is opposite to 
what would be expected for this class of drugs.  
 

Investigators noted that the objective changes (decrease in NAR) indicate “a very 
minimal” drug effect and that this is correlates with the subjective results. 

 
Reviewer’s comments:  This study failed to show at any of its endpoints statistical 
differences between the drug and placebo at any timepoint.  Information about the intent 
to treat subjects is lacking and introduces questions about study validity. 



Effectiveness and Safety of Phenylephrine Hydrochloride and Phenylephrine Bitartrate as Oral Nasal 
Decongestants 

 Page 34 
 
3.1.1.14.  Rodgers, J. M., E. B. Reilly, and H. A. Bickerman, Clinical Pharmacology 
and Therapeutics 14:146, 1973) 
 
Published Abstract:  “Physiologic and Pharmacologic Studies on Nasal Airway 
Resistance.” 
 
Reviewer’s comments:  This reference is to an abstract.  There are insufficient data upon 
which to draw any conclusions. 
 
 
3.1.1.15.  OTC Volume 040288B 
  
Unpublished Study:  “Evaluation of the effectiveness of phenylephrine HCl tablets (5 mg) 
in the relief of upper respiratory congestion and symptoms associated with the common 
cold in a 200 patient study conducted for Whitehall Laboratories” 
 
Study objective:  To compare, by objective and subjective means, the decongestant 
effectiveness of single dose PEH (2 x 5 mg) tablets vs. placebo tablets.  To compare by 
subjective means the effects of multi-dose PEH vs. placebo, with doses to be separated by 
4-hour intervals.  To evaluate the safety of 10 mg PEH.   
 
Study Design:  Randomized, double-blind, placebo-controlled, parallel design 
 
Doses evaluated:  objective-Subjective BEI 1025a Study evaluated the effectiveness 
(objectively and subjectively) of a single 10 mg dose (2 x 5 mg tablets) of PEH. 
Subjective BEI 1025b evaluated multi-doses of PEH over a 12 hour period. 
 
Study Population:   200 subjects with upper respiratory congestion associated with the 
common cold and a temperature of 101○ F or lower.  Subjects were 18 years of age or 
more and balanced for weight, height, race, sex, and initial “cold presenting symptoms,  
i.e., stuffynose, runny nose, sneezing, itching (eyes, nose), coughing, and muscle ache.  . 
 
Exclusion factors: 

● Pre-existing anatomical nasal obstruction 
● Females who are menstruating or are within one week of their menstrual period 
● Subjects with:  cardiovascular disease, cerebrovascular disease, diabetes mellitus, 

hyperthyroidism, peripheral vascular disease, pulmonary disease 
 
Number of Subjects: 
 

Three Part Study Number of Subject in Each:  
Trial Group Treatment No. Subjects 

1 Placebo 25 Part I --Objective-Subjective BEI 
1025a 2 PEH (10 

mg) 
25 
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3 Placebo  75 Part II --Subjective BEI 1025b 
 PEH 10 mg 75 
4 PEH 100 Part III --Objective-Subjective Study 

BEI 1025a + Subjective Study BEI 
1025b  Placebo 100 
 

Measurements:   
Part I—Objective-Subjective Study BEI 1025a 
 
NAR:  Using electronic posterior rhinometry, nasal air flow measurements were taken at 

time 0, 15, 30, 60, and 120 minutes after treatment.  Investigators determined the 
differences in NAR between the 0 minute value and each successive time point 
for each subject in study BEI 1025a, summed the differences for each time point, 
and computed the absolute and percent changes from baseline values. 

 
Part II---Objective-Subjective BEI 1025a + Subjective Study BEI 1025b 
Relief of symptoms:  At the time of each nasal air flow measurement, patients were asked 

to rate their congestion on a 0 – 4 point scale. 
 
Blood pressure:  Systolic and diastolic blood pressure readings were taken at each post-

medication time point. 
 
Data analysis:  Differences in objective data (NAR reduction) were assessed by 
Student’s t-test and by the nonparametric “Sign Test” (Siegel, S., Nonparametric 
Statistics, McGraw-Hill, pp. 68-75, 1946).  Subjective data were pooled and analyzed by 
the method of Dunn (“Multiple Comparisons Using Rank Sums” in Technometrics, 
6:241-252, August 1964).  The investigators do not state how the significance of 
differences in blood pressure was determined. 
 
Results: 
 
The safety and effectiveness of phenylephrine HCl (5 mg x 2 tablets) was evaluated in 
200 volunteer subjects.  NAR in addition to subjective data was evaluated in 50/200 
patients and 150/200 patients were evaluate subjectively.   
 
Part I—Objective-Subjective Study BEI 1025a 
 
NAR (50/200 patients):  Investigators noted that 10 mg PEH significantly reduced NAR 
relative to placebo (p ≤ 0.05 
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Change in NAR (%) Time post-medication 
(minutes) 10 mg PEH (n =25) Placebo (n = 25) 
15  -11.4 +0.2 
30 -20.6 -6.4 
60 -28.2 -12.7 
120 -26.2 +5.5 

 
Part II---Objective-Subjective BEI 1025a + Subjective Study BEI 1025b 
 
Relief of symptoms:  Investigators report that PEH, 10 mg, the  following symptoms 

were more effective than placebo:  sneezing 115%, runny nose 85%, stuffy nose 
58%.  The perception of relief was significant for the 30, 60, and 120 minute time 
points (p < 0.05).  PEH was no more effective than placebo for coughing and 
muscle ache.  The effect of PEH on itching (eyes, nose) could not be determined 
because only 3.5% of the patient population had this symptom. 

 The patients and the investigator find that PEH tablets were more effective than 
placebo in relieving the symptoms of a cold.  Further, the reduction of NAR was 
correlated with increasing relief of the symptoms of sneezing, runny nose, and 
stuffy nose. 

 
Blood pressure:  There were no significant differences relative to the placebo group.  

Mean systolic blood pressure was elevated relative to placebo at every time point.  
Mean elevation was 1.3 mm with a range of 0.2 to 1.4 mm. 

 
Diastolic blood pressure, with one exception was always lower than the placebo 
group.  Mean reduction was 0.56 mm with a range of -0.2 to 0.6 mm) 

 
Adverse Events 
 There was no significant difference in the kind and number of adverse events in 
the PEH group and placebo.  In the placebo group 11/100 and in the PEH group 8/100 
reported side effects.  The following adverse events were common to both groups:   

. 
Adverse Event PEH  Placebo 
Dizzy 1 3 
Felt Warm 3 1 
Dizzy + Flushing  1 
Dry mouth  3 
Headache  1 
Nausea   2 
Extrasystoles 1  
Flush 1  
Nasal Dryness 1  
Slightly shaky 1  
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Reviewer’s comments:  The objective-subjective study BEI 1025a indicates that a single 
dose of PEH, 10 mg. effectively reduces NAR, p = 0.05.  Objective-subjective study BEI 
1025a + Subjective study BEI 1025b, also indicate that PEH taken every 4 hour over a 
12.5 hour period is safe and  effective in relieving the symptoms of a stuffy nose, runny 
nose, and sneezing. 
 
Neither systolic nor diastolic blood pressure appears to have been affected by treatment 
with multidose 10 mg PEH. 
 
 
3.1.2  Relevant studies not cited in the ANPR 
 
3.1.2.1.  Bickerman, H. A., “Physiologic and Pharmacologic Studies on Nasal 
Airway Resistance (RN),” The Proprietary Association.  Current Research 
Methodology in the Evaluation of Proprietary Medicines:  Proceedings of a 
conference sponsored by the Scientific Development Committee of the Proprietary 
Association, 1971 
 
Study objective:  This is a review of the advantages and disadvantages of using objective 
measurements of NAR to assess nasal patency. 
 
Reviewer’s comment:  Some data, collected from a total of 104 subjects over a three-
year period, is presented to illustrate points in the review.  The author favors the use of 
rhinometry to assess decongestant efficacy and includes one “pharmacologic study” 
which examines the effectiveness of three oral administered decongestants vs. placebo.  
The data described below are based on a representative figure (#25) from the 
publication. 
 
Study Design:  Not provided for each study. 
 
Doses evaluated:  Study evaluated the effectiveness of single doses of PEH (10 mg), 
PPA (40 mg), and pseudoephedrine (60 mg). 
 
Study Population:  Patients had chronic nasal congestion.  No other information is 

provided. 
 
Number of subjects:  Not provided for each study 

 
Measurements:  NAR measurements were made immediately prior to medication 
(“control values”) and 30, 60, 120, 180, and 240 minutes post-medication. 
 
Data analysis:  Mean nasal airflow readings were computed for each treatment group 
(including placebo) at each time point.  Means at each time point were compared to 
controls and expressed as percent change from the control values.  Statistical inferences 
were made but the specific methods used were not provided. 
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Results:  PEH, 10 mg, decreased NAR relative to baseline at only the 2-hour time point.  
The only significant change in NAR due to treatment with PEH was an increase at the 3-
hour time point (p = 0.05).  Pseudoephedrine, 60 mg, significantly decreased NARat 
every post-medication time point, and 40 mg PPA significantly decreased NAR at every 
time point but the last (240 min. post-administration). 
 
Reviewer’s comments:  The data considered here is based on one representative figure 
in a paper primarily intended to be a review.  Not enough information is provided to 
assess the adequacy of the study design, number of subjects, extent of subjects’ 
congestion prior to treatment, or appropriateness of statistical test(s) used.  This 
reviewer cannot draw any meaningful conclusions regarding the efficacy of PEH from 
this paper. 
 
 
3.1.2.2.  Cohen, B.M., “Clinical and Physiological ‘Significance’ of Drug-Induced 
Changes in Nasal Flow/Resistance,” European Journal of Clinical Pharmacology, 
5:81-86, 1972 
 
Study objective:  Comparison of objective and subjective estimates of nasal patency in 
patients with common colds with simultaneous measurement of changes in pulse rate and 
blood pressure. 
 
Study Design:  Randomized, double blind, placebo-controlled, crossover design. 
 
Doses evaluated:  Study evaluated the effectiveness (objectively and subjectively) of 
single doses of Neo-Synephrine (PEH) at doses of 10, 15, and 25 mg 
 
Study Population:  48 adults with common colds of 24 to 48 hours duration.  No 
additional demographics were provided. 
 
Number of subjects:   

Ingredient Dose (mg) No. Subjects 
10 16 
15 16 

PEH 

25 16 
 

Measurements   
NAR:  Electronic posterior rhinometry was used to determine NAR immediately before 

treatment and 15, 30, 60, 90, and 120 minutes post-treatment.  NAR for each 
subject was measured three times at each time point and expressed as the mean at 
each time point. 

Reviewer’s comment:  It is unclear if the NAR measurements were based on readings for 
both nostrils or on a single nostril. 
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Relief of symptoms:  At the time of each nasal air flow measurement, patients were asked 

to describe their congestion and rate their congestion on a 5-point scale ranging 
from 0 (clear) to 4 (completely blocked). 

 
Pulse rate and blood pressure:  The author reports that these parameters were “monitored 

clinically.” 
 
Data analysis: 
NAR:  Individual mean NAR readings at each time point were summed and a group 

mean was determined for each point.  Treatment group means at each point were 
compared to placebo group means and statistical significance was assessed. 

 
Reviewer’s comment:  The author doesn’t specify the  specific statistical tests 
were used. 

 
Relief of symptoms:  Mean subjective scores were calculated for each treatment group at 

each post-medication time interval and compared to placebo means. 
 
Pulse rates and blood pressure:  Mean pulse rates and blood pressures were calculated for 

each treatment group at each post-medication time interval and compared to 
placebo means. 

 
Results:   

NAR:  PEH significantly reduced NAR (relative to placebo) at all doses.  At the 
10 mg dose, PEH significantly reduced NAR at 30 and 60 min post medication (p 
= 0.05).  The decrease in NAR remained significant throughout the 2 hour 
duration of the experiment (p = 0.01).  At the 15 and 25 mg doses, PEH 
significantly reduced NAR at the earliest post-medication time point (15 minutes) 
(p = 0.05 in both cases) and NAR remained significantly reduced for the 
remainder of the study.  When serial/nasal airflow resistances of the three PEH 
doses and the pooled placebo trials were analyzed as percent changes from 
controls the ranking of improvement was 25 mg >15 mg>10 mg > placebo.  
 

Relief of symptoms:  Patient-reported relief from congestion mirrored the objective 
measurements.  Investigators reported significant reductions in symptom scores 
relative to placebo at PEH doses and post-medication time points identical to 
those measured objectively.  Although the curves of subjective assessments fit 
closely with NAR, and active treatments could be distinguished from placebo, 
there was no separation of the three PEH doses.   

 
Pulse rate:  Pulse rates following treatment with all three doses of PEH showed 

“moderate” increases that were significant in 8 of the 15 post-medication time 
points.  Significant increases occurred at 30, 90, and 120 minutes for the 10 mg 
dose.  The increase in pulse rate ranged from 5 to 7 beats per minute for this dose. 
For the 25 mg dose significant increases occurred at 30, 60, 90, and 120 minutes.  
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The increases ranged from 9 to 13 beats per minute.  Interestingly, a significant 
increase in pulse occurred only at 30 minutes for the 15 mg dose.  

 
Blood pressure:  Mean systolic blood pressure readings were generally unaffected by 

treatment with PEH. 
 

Diastolic blood pressure was significantly decreased relative to placebo at 4 of 15 
post-medication time points (15 and 25 mg doses). 
 

Patient-reported adverse events:  Adverse events rose in frequency with increasing dose 
of PEH.  Investigators described these as “entirely of the nuisance variety.” 

 
Reviewer’s comments:  PEH, in this study, shows statistically significant efficacy at 
doses of 10, 15, and 25 mg.  Efficacy is demonstrated both objectively (reduction in NAR) 
and subjectively (patient-reported symptom relief).  A dose response was demonstrated 
for the NAR endpoint.  This study demonstrates a very strong correlation between the 
objective and subjective measures of decongestant effect. 
 
Changes in pulse rate and blood pressure occur in directions opposite what is expected 
for sympathomimetic amines.  Pulse rates increased rather than decreased, and both 
systolic and diastolic blood pressure decreased relative to placebo (rather than 
increase).  This reviewer concurs with the author in his assessment that the changes in 
cardiovascular measures are not clinically meaningful. 
 
The most commonly reported “side effect” was nervousness.  This was reported by 6 
patients at the 15 mg dose and by 5 at the 25 mg dose.  One subject reported nervousness 
as a side effect to taking placebo.   
 
 
3.1.2.3.  Unpublished study “Study AHR-G1-A” 
Submitted to Docket No. 1976N-0052N on November 16, 2006 as part of EMC140 
(Wyeth Consumer Healthcare) 
 
Study objective:  Compare the decongestant effects of Dimetapp Elixir with those of its 
components 
 
Study design:  Randomized, single-blind, parallel group, single center, single day 
 
Reviewer’s comment:  The Principal Investigator was Dr. Burton Cohen, author of the 
published study “Clinical and Physiological ‘Significance’ of Drug-Induced Changes in 
Nasal Flow/Resistance”  
 
Doses evaluated:  Study evaluated the effectiveness of single doses of four oral nasal 
decongestants: 
 Dimetane elixir:  Brompheniramine (BR):  8 mg 
 Neosynephrine elixir:  Phenylephrine HCl (PEH):  10 mg 
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 Propadrine elixir:  Phenylpropanolamine HCl (PPA):  10 mg 
 Dimetapp elixir (BR + PEH + PPA at doses above) 
 
Study population:  48 subjects (ages 19 – 74) with nasal congestion due to an upper 
respiratory infection.  Subjects were enrolled within not less than 24 hrs and no more than 
72 hours of the onset of symptoms. 
 
Exclusion criteria: 

● Less than 48 hours off all drugs with similar pharmacological characteristics 
● Chronic pulmonary disease 
● Allergic rhinitis 
● Pregnant 

 
Number of subjects: 
 

Ingredient No. Subjects 
BR 8 
PEH 8 
PPA 8 
Dimetapp 24 
 

Measurements:   
NAR:  Investigators measured both inspirational and expirational resistance using a 

Respiron instrument (electronic posterior rhinometry).  NAR was reported in 
terms of pressure (cm H2O) at a fixed flow rate of 0.5 L/sec.  Measurements were 
made at baseline and every 30 minutes post-treatment for 4.5 hours. 
 

Relief of symptoms:  Subjective assessments of nasal mucosal congestion, nasal mucosal 
hyperemia, and nasal secretion were assessed on a 0 – 4 point scale as follows. 

Score Symptom 
0 Absent; normal 
1 Mild; mildly impaired 
2 Moderate; moderately impaired 
3 Severe; severely impaired 
4 Very severe; total obstruction 

 
Ease of nasal breathing was assessed on a separate 0 - 4 point scale as follows: 
 

Score Symptom 
0 Normal 
1 Mildly impaired 
2 Moderately impaired 
3 Severely impaired 
4 Total obstruction 
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Subjective assessments were made at baseline and every 30 minutes post-
treatment for 4.5 hours 
 
 
Pulse rate and blood pressure:  Pulse rates (sitting, 3 minutes) and blood pressure 
readings (sitting, right arm, 3 minutes) were measured at time 0 and 30, 60, 90, 
120, 180, 240, and 270 minutes post-treatment. 

 
Data analysis: 
NAR:  Analyses of covariance were performed on the measurements of NAR at each 

time point.  Pre-drug measurements as well as “control” (time 0) values were used 
as covariates.  Adjusted means of the components were compared with the 
adjusted means of Dimetapp using Dunnett’s t test (one-tailed). 

 
Relief of symptoms:  Analyses of variance were performed on ridit-transformed 

variables.  Mean ridits for each component were compared with those of 
Dimetapp and with “No change” ridits (i.e., the ridit score representing change = 
0) using Dunnett’s one-tailed t-test. 

 
Pulse rate and blood pressure: Only means at various time points were calculated.  The 

means were not statistically compared. 
 
Results:  
NAR:  PEH (10 mg) significantly decreased both inspiratory and expiratory NAR relative 

to the control or baseline value at 60, 90, 120, 150, and 270 min (p < 0.005).  
Significant differences were also seen at the 180 and 210 min time points (p < 
0.10) 

 
Relief of symptoms:  Means of the symptom scores were compared with “no change” 

ridits (i.e., the ridit score representing a change = 0).  For 10 mg PEH, 
significance was seen at the p < 0.05 level for relief of nasal mucosal congestion 
at the 60, 90, and 270 minutes post-dose time points.  Nasal secretion scores were 
significantly at the 30, 60, 90, 120, 180, and 270 min time points.  Nasal mucosal 
hyperemia scores were significantly at the 60, 90, 120, 150, 180, and 270 min 
time points.  Ease of nasal breathing scores was significantly better at the 60, 90, 
120, and 270 minute time points. 

 
Pulse rate:  Mean values at all time points were increased relative to the mean value at 

time 0. The average increase was on the order of 5 beats per minute.  No 
statistical analysis was performed.   

 
Blood pressure:  Mean values did not differ substantially from the mean value at time 0.  

No statistical analysis was performed.  
 
Adverse events:  Few were observed.  None of these were considered to be significant. 
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Reviewer’s comments:  This study was designed, primarily, to evaluate the decongestant 
effectiveness of Dimetapp elixir compared to each of its component active ingredients.  
The effect of PEH, 10 mg, one of the components, is compared to the effect of Dimetapp 
at time 0, but is not compared  to placebo.. 
 
3.1.2.4.  Unpublished study “AHR-4010-3” at six sites (0401 – 0406) 
Submitted to Docket No. 1976N-0052N on November 16, 2006 as part of EMC140 
(Wyeth Consumer Healthcare) 
 
Study objective:  Determine, by subjective and objective methods, if a combination 
decongestant formulation containing one half of the proposed OTC monograph dose 
(each)  12.5 mg phenylpropanolamine (PPA) and 5 mg phenylephrine hydrochloride 
(PEH) was at least equivalent, in terms of therapeutic effect, to full strength PEH (10 mg) 
or PPA 25 mg. 
 
Study design:  Randomized, double blind, placebo-controlled, parallel group, six center, 
3-day study 
 
Reviewer’s comment:  The study was originally designed as a multicenter study.  The 
results of one center (site 0401) are reported separately because a significant treatment 
by investigator interaction was evident when the data from all the centers were pooled.  
The investigator from this center used a more objective approach and this was the only 
center to contribute objective data to this study. A complete analysis of the 6 pooled 
studies, a separate analysis of the data from site 0401, and an analysis of the remaining 
five studies were provided.  
 
Doses evaluated:  Study evaluated the effectiveness and safety of multiple doses (5 mL 
grape-flavored elixir every 4 hours for 3 days) of placebo and three oral nasal 
decongestants: 
 Placebo: 5 mL 
 Phenylephrine HCl (PEH):  10 mg/5 mL 
 Phenylpropanolamine HCl (PPA):  25 mg/5 mL 
 Combination of PPA (12.5 mg) + PEH (5 mg)/5 mL 
 
Reviewer’s comment:  The subjects were able to vary their dosage schedule based on a 
physician’s order.  Maximal dosage permissible was 6 doses/24 hours.  Minimum dosage 
permissible was 4 doses/24 hours.  No data was provided to show if any of the subjects 
varied their dosage schedule from the protocol. 
 
Study population:  Adult subjects over 18 years old with acute rhinitis due to upper 
respiratory infection (URI) of 48 hours duration or less.  The four groups were 
comparable with regard to age, sex, duration of rhinitis, and initial severity of symptoms.  
 
Exclusion criteria: 

● Require medication other than nasal decongestants 
● Anatomical obstruction of the nasal airways 
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● Diabetes 
● Thyroid disease 
● Cardiovascular disease 
● Renal disease 
● Hepatic disease 
● Respiratory disease other than URI 
● Pregnant 
● Known hypersensitivity to PEH, PPA, or chemically related drugs 
● Taking MAO inhibitors, analgesics and related drugs 

 
Number of subjects: 
 

Ingredient No. Subjects 
(All sites) 

No. Subjects 
(Site 0401) 

Placebo 65 12 
PEH 66 12 
PPA 68 12 
Combination 63 12 
 

Measurements:   
NAR:  (Site 0401 only) Investigators measured both inspirational and expirational 

resistance.  NAR was reported as the mean of three successive measurements of 
both inspirational and expirational resistance.  Measurements were made at 
baseline and 15, 30, 45, 60, 120, 180, and 240 minutes post-treatment and were 
expressed in pressure increments (cm H2O/L/s at a constant air flow rate of 0.5 
L/s). 
 

Relief of symptoms:  Subjective assessments of runny nose, stuffy nose, sneezing, 
headache, and overall therapeutic effect were made by both patients and 
investigators.  Symptom relief was assessed on a 0 – 3 point scale. 

Score Symptom 
0 Not present 
1 Mild 
2 Moderate 
3 Marked 

Subjective assessments by patients were made at baseline and 24, 48, and 72 
hours post-treatment.  Investigator assessments were made at baseline and 72 
hours post-treatment. 
 

Pulse rate and blood pressure:  Measurements were made at the enrollment and final (72 
hours) visits. 

 
Adverse events:  Incidents of adverse events were solicited at the final evaluation 
 
Data analysis: 
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NAR:  (Site 0401 only) Analyses of covariance with the baseline measure as the 

covariate were performed on the decrease from baseline in NAR at each of the 
post-treatment evaluations and on a summary measure – the area between the 
NAR curve and the baseline NAR value.  P-values were one-tailed. 

 
Relief of symptoms:  Two-factor analysis of variance (ANOVA) was used to assess the 

statistical significance of differences in subjective evaluations.  Terms included in 
the model were investigator, treatment, and treatment by investigator interaction.  
For the data from the subjective ratings of nasal symptoms, a three-factor 
ANOVA was utilized.  Effects included in this model were baseline symptom 
severity used as a block effect, investigator, treatment, and treatment by 
investigator interaction.  Investigators stated that “stratifying by baseline severity 
removes possible effects due to baseline symptom severity from the treatment 
comparison.”  

  
Separate ANOVAs were performed on the data from site 0401 and pooled data 
from the other five sites. 

 
Pulse rate and blood pressure:  Summary statistics for each treatment group taken on the 

enrollment visit and on the final visit were compared using a paired t-test. 
 
Results:  
NAR:  (Site 0401 only)  Following the initial dose, PEH (10 mg) was significantly more 

effective than placebo in reducing NAR at the 30 (p < 0.05), 45 (p < 0.001), 60 (P 
< 0.001), 120 (p < 0.001), and 180 minute (p < 0.05) time points.  PEH (10 mg) 
was not significantly less effective than PPA (25 mg) but was significantly less 
effective than the combination of PEH and PPA. 

 
Relief of symptoms:  (Site 0401 only) the combination product was statistically 

significantly superior to PEH, PPA, and placebo for the nasal symptoms 
subjective efficacy variables (p < 0.05).  No formal statistical analysis of the 
headache data were conducted due to the mild severity of headache at baseline. 

 
Sites 0402 – 0406 (pooled):  There were no significant differences among the 
treatment groups for any of the subjective efficacy variables. 

 
Pulse rate:  No significant treatment group change from baseline was detected. 
 
Blood pressure:  No significant treatment group change from baseline was detected. 
 
Adverse events:  Investigators described these as “minimal with respect to severity and 

frequency.”  Fifty-three percent (10/19) of patients who reported adverse events 
were on placebo and these patients accounted for 12 of the reported 23 adverse 
events.  Only two of the 23 adverse events were associated with PEH use. 
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Reviewer’s comments:  Efficacy of PEH as measured objectively by reduction in NAR 
was studied at only one of six sites.  Investigators at site 0401 determined that NAR was 
significantly reduced relative to placebo at 30 – 180 minutes after the first dose of PEH 
was administered.  The investigators reported that the effectiveness of PEH as measured 
objectively was comparable to that of PPA measured by the same method.  Furthermore 
the investigators claimed that the objective and subjective evaluations produced similar 
results. In fact, the subjective results at this site were not as robust as the objective ones.  
Both the subjects and the investigators found that PEH reduced the severity of stuffy nose 
symptoms at 72 hours and of sneezing at 24 and 48 hours (subjects) and 72 hours 
(investigators).  These changes were not significant (p < 0.1) 
 
Only data collected at site 0401 (12 subjects) showed PEH to be significantly superior to 
placebo as a nasal decongestant.  There was no evidence from the pooled studies (68 
subjects at five other sites) that PEH produced significant relief of patient- or 
investigator-reported symptoms of congestion.  The investigators note that “there was a 
statistically significant (p < 0.01) treatment by site interaction for both the subject and 
investigator overall subjective evaluations at 72 hours”, but that this “interaction 
became insignificant when site 0401 was excluded from the analysis.” 
 
Investigators offered at least two reasons for the disparity.  Subjects at site 0401 tended 
to: 
● Have more severe nasal congestion and less severe runny nose at baseline 
● Be older (mean age 47.7) than subjects at other sites (mean age 33.9 years) 
 
Regardless of the reason, 82 percent (214/262) of the patients who completed this study 
did not feel that PEH effectively reduced their symptoms of nasal congestion. 
 
There were no issues regarding cardiovascular safety and only an insignificant number 
and type of adverse events. 
 
 
3.1.2.5.  Unpublished study “Study No. 7032” 
Submitted to Docket No. 1976N-0052N on November 16, 2006 as part of EMC140 
(Wyeth Consumer Healthcare) 
 
Study objective:  Investigate the use of the Respiron (rhinomanometer) under controlled 
conditions to evaluate and compare the nasal decongestant effects of Dimetapp Elixir and 
related formulations: 

● Dimetane elixir (brompheniramine, BR) 
● Propadrine elixir (phenylpropanolamine, PPA) 
● Neosynephrine elixir (phenylephrine hydrochloride, PEH) 
● Dimetapp vehicle 
● Afrin nasal spray (oxymetazole hydrochloride) 
 

Reviewer’s comment:  According to the study report Afrin was used to “to obtain a 
check on the instrument and techniques and to obtain an indication of the possible 
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maximum response in a particular subject on a given day.”  The study report provides no 
further mention of the use of Afrin and its use potentially confounds the observed 
outcomes. 
 
Study design:  Randomized, single-blind, placebo-controlled, single dose, 8-way 
crossover, full factorial (2 x 2 x 2), single center 
 
Doses evaluated:  Study evaluated the effectiveness of single doses of placebo and seven 
different formulations of oral nasal decongestants: 
 PEH:  10 mg 
 PPA:  10 mg 
 BR:  8 mg 
 PEH + PPA 
 PEH + BR 
 PPA + BR 
 PEH + PPA + BR 
Study population:  Eight subjects (5 males and 3 females) with a diagnosis of perennial 
allergic rhinitis of 2 to 6 years duration.  Ages ranged from 8 to 60 years. 
 
Exclusion criteria:  Not specified 
 
Number of subjects:  The 8 subjects received each of 8 treatments on 8 separate days 

 
Measurements:   
NAR:  Investigators measured both inspirational and expirational resistance (5 readings 

at each observation time).  Measurements were made at baseline and 30, 60, and 
120 minutes post-treatment and were expressed in pressure increments (mm H2O) 
at a constant air flow rate of 0.5 L/s).  Arithmetic means were determined for 5 
replicate determinations of NAR at each observational period. 
 

Pulse rate and blood pressure:  No information on how these data were collected. 
 
Adverse events:  No information on how these data were collected.  
 
Data analysis 
NAR:  Analysis of variance was used to evaluate differences between treatment group 

means. 
 
Pulse rate and blood pressure:  Not specified. 
 
Results:  
NAR:  PEH, 10 mg, reduced NAR relative to placebo at each of three post-treatment time 

points but not significantly.  The reduction in NAR attributable to treatment with 
PEH was numerically, but not significantly, greater than that due to treatment 
with PPA at 30 and 60 min.  The two treatments were similar at 2 hours post-
treatment. 



Effectiveness and Safety of Phenylephrine Hydrochloride and Phenylephrine Bitartrate as Oral Nasal 
Decongestants 

 Page 48 
 
 
Pulse rate and blood pressure:  No clinically significant effect of any treatment on pulse 

rate or blood pressure in any subject. 
 
Adverse events:  None were reported 

 
Reviewer’s comments:  Effectiveness of PEH as measured objectively by reduction in 
NAR was studied at only one of six sites.  Investigators at site 0401 determined that NAR 
was significantly reduced relative to placebo at 30 – 180 minutes after the first dose of 
PEH was administered.  The investigators reported that the effectiveness of PEH as 
measured objectively was comparable to that of PPA measured by the same method.  
Furthermore the investigators claimed that the objective and subjective evaluations 
produced similar results. In fact, the subjective results at this site were not as robust as 
the objective ones.  Both the subjects and the investigators found that PEH reduced the 
severity of stuffy nose symptoms at 72 hours and of sneezing at 24 and 48 hours 
(subjects) and 72 hours (investigators).  These changes were not significant (p < 0.1) 
 
Only data collected at site 0401 (12 subjects) showed PEH to be significantly superior to 
placebo as a nasal decongestant.  There was no evidence from the pooled studies (66 
subjects) that PEH produced significant relief of patient- or investigator-reported 
symptoms of congestion.  The investigators note that “there was a statistically significant 
(p < 0.01) treatment by site interaction for both the subject and investigator overall 
subjective evaluations at 72 hours”, but that this “interaction became insignificant when 
site 0401 was excluded from the analysis.” 
 
According to the investigators, there were no “clinically significant” effects on pulse rate 
or blood pressure. 
 
3.1.2.6.  Unpublished Study:  “Crossover Study of the Decongestant Effect of 
Phenylephrine Compared with Placebo and Pseudoephedrine as Active Control in 
SAR Subjects Exposed to Pollen in the Vienna Challenge Chamber”  (Schering-
Plough) 
Submitted to Docket No. 2007P-0047 on February 1, 2007 as an attachment to CP1 
 
Reviewer’s comment:  This study is available and was reviewed in abstract form only at 
Clinical Trials.gov:  http://clinicaltrials.gov/ct/show/NCT00276016. 
 
Study objective:  
Primary— 
to evaluate the effect of a PEH 12-mg immediate-release capsule on nasal congestion 
compared with that of placebo in subjects with seasonal allergic rhinitis (SAR) who were 
exposed to pollen for 6 hours in the Vienna Challenge Chamber (VCC).   
Secondary— 
1.  to estimate the effect of a pseudoephedrine (PSE) 60 mg immediate-release tablet on 
nasal congestion over a 6-hour period relative to placebo. 
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2.  to evaluate the safety profile of post-dose adverse events and vital signs compared 
with pre-dose evaluations. 
 
Study design:  This was a randomized, investigator-blind, placebo-controlled, three-way 
crossover study. 
 
Doses evaluated:  Phenylephrine (PEH) immediate-release 12 mg capsules, 
pseudoephrine (PSE) immediate-release tablets 60 mg tablets, and placebo capsules 
(identity  
 
Study population:  subjects 18 to 55 years of age, any race, 2 year history of SAR due to 
grass pollen 
 
Number of subjects:  39 enrolled: 38 subjects completed the study 
 
Measurements:  Data and information is insufficient to determine the exact 
measurements taken.  However, results were given in terms of "nasal congestion score" 
apparently derived from the subjects’ subjective symptom scores.   
 
Data Analysis:  Analysis of variance was used to give linear contrast of the treatment 
means for pairwise comparisons.  A 2-sided test at alpha = 0.05 is used to detect a change 
from baseline of nasal congestion score assuming a standard of 0.05 to compare 
phenylephrine vs placebo.  The study was powered at 80% to detect a difference of at 
least 0.36 points in change from baseline of nasal congestion score between 
phenylephrine and place at an alpha =0.05, 2-sided test.   
 
Results:  Phenylephrine was compared with PSE to assess relative efficacy.  However, 
phenylephrine was not significantly different from placebo in decreasing nasal congestion 
scores from baseline.  The averaged first 6-hour post baseline mean percent change from 
baseline in nasal congestion score was --7.1% for PEH treatment compared with --2.2% 
for placebo treatment (P = 0.56).  With a decreasing nasal congestion score of --21.7% 
PSE was significantly more effective than placebo (P<0.01) and phenylephrine (P = 
0.01).   
  
Phenylephrine, 12 mg single taken in a single dose Phenylephrine showed 17% of the 
decongestant activity demonstrated by PSE over placebo.  However, as noted by the 
investigators, when the results were evaluated by phase, the phase 1 difference between 
phenylephrine and place (0.31-0.10) was 64% of the difference between PSE and placebo 
(0.43-0.10).  This observation led the investigator to hypothesize that crossover study 
designs that include PSE may not accurately reflect the treatment sizes that would be seen 
if the study were conducted as a parallel-group design.  Recall biases inherent in the 
crossver design may have influenced the result for phenylephrine.  
 
Reviewer’s comments:  The study provides insufficient detail to assess the validity of the 
results. 
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3.2.  SAFETY 
 
3.2.1.  Studies cited in the ANPR 
 
3.2.1.1.  Keys, A. and A. Violante, “The Cardio-Circulatory Effects in Man of Neo-
Synephrine (1-alpha-hydroxy-beta-methylamino-3-hydroxy-ethylbenzene 
hydrochloride,” Journal of Clinical Investigation 21:1-12, 1942. 
 
Study objective:  Evaluation of the effects of subcutaneous and intravenous injections 
and oral administration of Neo-Synephrine (PEH) on pulse rate and blood pressure 
 
Reviewer’s comment: This review focuses on the safety results reported in association 
with oral administration of PEH only. 
 
Study design:  Subjects were given PEH orally and monitored for changes in pulse rate 
and blood pressure relative to baseline values. 
 
Doses evaluated:  250 mg PEH 
 
Study population:  There were 48 subjects in the study.  Thirty-nine were men and nine 
were women.  Subjects ranged in age from 16 to 60 years of age but “the majority were 
from 18 to 30.” No other subject demographics were provided.  
 
Number of subjects:  7 
 
Measurements:  Pulse rate and supine blood pressure readings were made for 4 hours at 
frequent intervals following administration of PEH. 
 
Data Analysis:  Individual measurements were pooled and the means determined at each 
post-medication time interval.  There is no discussion of any statistical analysis 
performed on the data. 
 
Results:  Investigators report the following mean changes, (n = 7): 

● Pulse rate – decline from 67 to 46 
● Systolic blood pressure – increase from 112 to 143 
● Diastolic blood pressure – increase from 71 to 96 
 

Maximal effects for the above occurred about 40 minutes after administration.  
 
Reviewer’s comments:  The investigators chose an oral dose of 250 mg of PEH, because 
this was considered “roughly the equivalent of 5 mg given subcutaneously.”  This dose is 
2.5 times greater than the largest oral dose used in other studies reviewed by the panel 
and is ten times greater than the dose proposed by the petitioner in CP1. It is interesting 
to note that the authors conclude that the threshold dose for Neo-Synephrine (50 mg) is 6 
times lower than the upper limit for a safe and comfortable dose (300 mg)  The article 
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goes on to say that with rare exceptions, no sensations or symptoms other than pilomotor 
excitation are elicited by dosages below300 mg. 
 
3.2.1.2.  June 1968 Memo to Bird, J.G. from H. Stander. 
 
Unpublished study “Analysis of Blood Pressure and Pulse Results From Subjects Given 
Placebo, Neo-Synephrine®, and Phenylpropanolamine, Orally” 
 
Study objective:  Test three doses of Neo-Synephrine (PEH), an active control, and a 
placebo for their effects on pulse rate and blood pressure 
 
Study design:  Randomized, double-blind, latin square design, with placebo and active 
controls  
 
Doses evaluated:  Study evaluated the effectiveness of single doses of two oral nasal 
decongestant ingredients: 
 Phenylephrine HCl (Neo-Synephrine (PEH):  15, 20, and 25 mg 
 Phenylpropanolamine HCl (PPA):  50 mg  
 
Study population:  Twenty subjects.  Demographics were not provided 
 
Number of subjects:  Twenty subjects received each of four medications and placebo 
over five test periods 
 
Measurements:  Three pre-medication (40, 20, and 0 min) and four post-medication (15, 
30, 60, and 120 min) pulse rate and blood pressure readings were taken 

 
Data analysis:  Mean fractional changes (relative to baseline) were calculated at each 
post-medication time point and compared to the corresponding placebo values by 
analysis of variance. 
 
Results:  
Pulse rate:  All treatments including placebo resulted in decreased pulse rates at every 

post-medication time point.  PEH significantly decreased mean pulse rates at the 
30 min post-medication time point for the 15 mg dose (p = 0.01) and for the 25 
mg dose (p = 0.05).  No significant decreases in pulse rate were noted for either 
20 mg PEH or 50 mg PPA. Maximal effect on pulse rate for all doses was seen at 
approximately 60 minutes. 

 
Blood pressure:  Mean diastolic blood pressure readings were elevated at every time 

point for all treatments including placebo, but significantly only at the 120 minute 
time point for 15 mg PEH ( p = 0.05).  Mean systolic blood pressure readings 
were significantly elevated following treatment only with PPA at the 60 and 120 
min time points (p = 0.01 in both cases).  The trend of the systolic and diastolic 
blood pressure readings were still increasing at the final time point (120 min). 
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Reviewer’s comments:  In this study no consistent effect of PEH on either pulse or blood 
pressure was demonstrated.   The minimal changes that were observed were not dose-
related.  
 
3.2.1.3.  January 1967 Memo to Luduena form H. Stander. 
 
Unpublished study “EP 14.  Analysis of Blood Pressure and Pulse Results from Subjects 
Given Placebo and Neo-Synephrine®, Orally” 
 
Study objective:  Test four doses of Neo-Synephrine (PEH) and a placebo for their 
effects on pulse rate and blood pressure 
 
Study design:  Randomized, double-blind, latin square design, with placebo and active 
controls  
 
Doses evaluated:  Study evaluated the effectiveness of single doses of oral PEH at 3 
doses:  10, 25, 50, and 100 mg 
 
Study population:  Twenty subjects.  Demographics were not provided 
 
Number of subjects:  Twenty subjects received each of the four doses of PEH and 
placebo over five test periods 
 
Measurements:  Three pre-medication (40, 20, and 0 min.) and four post-medication 
(15, 30, 60, and 120 min) pulse rate and blood pressure readings were taken 

 
Data analysis:  Mean fractional changes (relative to baseline) were calculated at each 
post-medication time point and compared to the corresponding placebo values by 
analysis of variance.  An analysis of the three pre-medication readings for pulse and 
blood pressure showed no significant differences between the 20 and 0 minute readings.  
There was, however, a significant difference between these means and the 40 minute 
means. Consequently, the 40 minute means were not used in the calculation of post-
medication results.  
 
Results:  
Pulse rate:  All treatments including placebo resulted in decreased pulse rates at every 

post-medication time point.  PEH significantly decreased mean pulse rates at the 
30 min post-medication time point for the 100 mg dose (p = 0.05) and at the 60 
min time point for the 25 (p = 0.05), 50 (p = 0.01), and 100 mg (p = 0.01) doses. 
Maximal effect on pulse rate for all doses was seen at approximately 60 minutes. 

 
Blood pressure: Mean systolic blood pressure readings were significantly elevated 

following treatment only with the highest dose of PEH (100 mg) at the 30 and 60 
min time points (p = 0.05 in both cases).  Mean diastolic blood pressure readings 
were not significantly elevated at any time point for any dose. The trend of the 
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systolic blood pressure readings were still increasing at the final time point (120 
min). 
 

Reviewer’s comments: In this study 100 mg clearly produced effects on pulse and 
systolic blood pressure.  The effects of lower doses are less clear with no apparent dose 
response.  
 
3.2.1.4.  June 1968 Memo to Hulme from J.G. Bird. 
 
Unpublished study Neo-Synephrine Oral – In-House Pulse and Blood Pressure Study 

 
Reviewer’s comments:  This reference is a further discussion of the clinical significance 
of the findings in ANPR Ref. 2 above.  This reviewer concurs with Dr. Bird (principal 
investigator) in his assessment that “no effects have, within the limits of this experiment, 
been reliably demonstrated following single oral doses of Neo-Synephrine 
Hydrochloride, as regards pulse rates and blood pressure.” 
 
3.2.2.  Relevant studies not cited in the ANPR 
 
3.2.2.1  Thomas, S. H. L., K. L. Clark, R. Allen, and S. E. Smith, “A comparison of 
the cardiovascular effects of phenylpropanolamine and phenylephrine containing 
proprietary cold remedies,” British Journal of Clinical Pharmacology, 32:705-711, 
1991 
 
Study objective:  Evaluate the cardiovascular effects of two OTC proprietary cold 
remedies, one containing phenylpropanolamine, and the other (R)-phenylephrine 
hydrochloride. 
 
Study Design:  Randomized, double blind, 3-way crossover design. 
 
Doses evaluated:  Study evaluated the safety of two OTC combination cold products: 
Mu-cron (2 tablets/dose) 

Phenylpropanolamine (PPA), 50 mg 
Paracetamol (acetaminophen), 1 g 

Boots Cold Relief (2 tablets/dose) 
Phenylephrine (PEH), 10 mg 
Paracetamol (acetaminophen), 0.8 g 
Ascorbic acid, 100 mg 
Caffeine, 60 mg 

Boots Pain Relief (2 tablets/dose) 
Paracetamol (acetaminophen), 1 g 
Caffeine, 60 mg 
 

Reviewer’s comments: The Boots Pain Relief product was included as a placebo. 
 
Study Population:  16 healthy subjects: 
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Ages:  20 – 23 years; mean 21 
Weights:  47 – 86 kg; mean 69 kg 
Heights:  1.56 – 1.88 m; mean 1.70 m 
Exclusion:  prior history of cardiovascular or respiratory disease 
 

Number of subjects:  16 subjects 
 

Measurements:  
 
Pharmacokinetics:  Area under the effect-time curve between 0 and 4 hours.. 
 
Pulse rate and blood pressure:  Quintuplicate measurements were taken on supine patients 

30 minutes and immediately before treatment as well as 30, 60, 90, 120, 180, and 
240 minutes after dosing. 
 

Stroke volume, cardiac output and peripheral resistance:  Measured non-invasively using 
a NCCOM3 (BoMed) Impedance Cardiograph.  Ten separate impedance 
measurements were made at each time point (see pulse rate and blood pressure 
time points). 

 
Forearm bloodflow and forearm vascular resistance:  Measured using a conventional 

strain gauge plethysmography technique taking quintuplicate measurements at 
each time point.  (n = for these measurements). 

 
Data analysis  The hemodynamic effects of each treatment were analyzed using a two-

way repeated measures analysis of variance (ANOVA) comparing measures made 
at each time point with those taken immediately prior to drug administration (time 
0).  In addition, the changes induced by each of the drugs (post-drug value minus 
time 0 value) were compared at each time point using a repeated measures 
ANOVA with Duncan’s multiple range test. A similar analysis of variance 
method was used to compare areas under the pharmacodynamic effect-time 
curves between 0 and 4 hours. 

 
Results: 
Pulse rate and blood pressure:  Treatment with Boots Cold relief containing 10 mg PEH 

did not result in significant changes in pulse rate or blood pressure relative to 
baseline (t = 0).  Treatment with the product containing PPA did not significantly 
affect pulse rate relative to baseline but significantly increased both systolic and 
diastolic blood pressure (p < 0.05 in both cases). 
 

Stroke volume, cardiac output and peripheral resistance:  Stoke volume, and cardiac 
output was not significantly affected by treatment with the PEH-containing 
product relative to baseline.  There was a “small but significant” increase in total 
peripheral resistance relative to the product not containing PEH (p < 0.05).   This 
effect was maximal 30 to 60 minutes after administration and was associated with 
a small but significant increase in AUC.  Stroke volume and peripheral resistance 
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were significantly increased by treatment with the PPA-containing product 
relative to baseline (p <0.05).  Cardiac output was not significantly affected by 
treatment with the PPA-containing product. 

 
Forearm bloodflow and forearm vascular resistance:  These parameters were not 

significantly affected by treatment with the PEH-containing product but were 
significantly affected, relative to baseline values, by treatment with the PPA-
containing product. 

 
Reviewer’s comments:  This study finds that a PEH-containing product (10 mg PEH) has 
minimal cardiovascular effects.  The PEH-containing product caused a small and short-
lived, but significant, increase in total peripheral resistance measured over 4 hours.  
There were no other significant or consistent effects attributable to PEH on the other 
cardiovascular parameters that were measured. 
 
 
4.  PHARMACOKINETICS 
 
4.1.  PHENYEPHRINE HYDROCHLORIDE (PEH) 
 
What we know about the pharmacokinetics of orally-administered phenylephrine (PE) is 
based on single dose studies conducted more than 20 years ago.  A review by Kanfer et 
al.29 cites three studies conducted between 1963 and 1981.  All three of these studies 
evaluated the pharmacokinetics of tritiated PE and could not readily distinguish parent PE 
from its conjugated metabolites.  None of the studies meet current FDA standards for 
determining pharmacokinetic parameters. 
 
Absorption 
PE taken orally is completely absorbed and extensively metabolized pre-systemically 
with most metabolism occurring within enterocytes in the gut wall.  Kanfer et al. note 
that only about 38% of PE reaches the systemic circulation as a result of “extensive first-
pass metabolism” (see below).  Furthermore, there can be a great deal of interindividual 
and even intraindividual variability in bioavailability.30,31  Maximum concentrations of 
PE, in the studies cited by Kanfer et al., ranged from 0.9 to 298 ng/ml (1mg and 7.8 mg 
doses of PE base respectively) and occurred between 1.0 to 1.3 hours post-administration. 
 
Distribution 
Following oral administration, serum levels of 3H-PE decline monoexponentially.  This is 
in contrast to the biexponential decline observed following intravenous (IV) 
administration.29  Kanfer et al. note that there are no data on the extent of protein binding, 
and that “penetration into the brain appears to be minimal.29” 
 
Metabolism 
As noted above, orally-administered PE is extensively metabolized in the gut wall.  
Kanfer et al. note that metabolism also takes place in the liver.  Metabolites are primarily 
sulfate conjugates formed in the gut wall.  Some glucuronidation of PE also occurs.  
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Noteworthy too is deamination by monoamine oxidase (MAO).  The Advisory Review 
Panel evaluating OTC nasal decongestant ingredients noted that oral PE should not be 
taken by patients taking MAO inhibitors, because concurrent use of PE and MAO 
inhibitors can induce “clinically significant cardiovascular responses.”32 
 
Elimination 
Both parent PE and its metabolites are excreted almost entirely in the urine.  Kanfer et al. 
note that the elimination half-life of PE after both IV and oral administration varies 
between 2.1 and 3.4 hours.  Hengstmann and Gorozny report the t1/2 to be 2.5 hours 
following oral administration and 2.6 hours following IV administration (1 mg doses in 
both cases).33 

 
Special Populations 
Kanfer et al. note that there are no pharmacokinetic data in the pediatric population and 
there is only minimal data in geriatric patients.31 One study examining the 
pharmacokinetics of PE in combination with acrivastine is noted in the review by Kanfer 
et al.31  Elimination half-life was reported to be about 45% longer in elderly patients and 
the apparent volume of distribution was estimated to be about 25% higher in elderly vs. 
younger patients. 
 
4.2  PHENYLEPHRINE BITARTRATE (PEB) 
 
Reviewer’s comment:  As noted above, PEB and PEH have comparable bioavailability 
profiles from pharmacokinetic studies. An evaluation of that data is provided here. 
 
An Open-Label, Randomized, Multiple Dose, Four-Way Crossover Study 
Evaluating the Pharmacokinetics of Effervescent Phenylephrine Hydrochloride, 
Effervescent Phenylephrine Bitartrate, Encapsulated Phenylephrine Hydrochloride, 
and Encapsulated Phenylephrine Bitartrate in Normal Healthy Volunteers 
 
Study objective:  The objective of this study was to evaluate the pharmacokinetic 
profiles of an effervescent phenylephrine HCl, an effervescent phenylephrine bitartrate, 
an encapsulated phenylephrine HCI 10 mg dose, and an encapsulated phenylephrine 
bitartrate in normal healthy volunteers. 
 
Study design: Open-label, randomized, four-way crossover, multiple dose study.  This 
was a Phase I, single-center study in healthy volunteers. 
 
Doses evaluated: 

• 10 mg effervescent phenylephrine HCl (5 mg x 2) 
• 15.6 mg effervescent phenylephrine bitartrate (7.8 mg x 2) 
• 10 mg encapsulated phenylephrine HCl 
• 15.6 mg encapsulated phenylephrine bitartrate 

Each treatment was administered at 0, 4, 8 and 12 hours of each period for a total of 4 
doses. 
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Study population:  All subjects, male and female, were in general good health as 
evidenced by medical history, physical examination, 12-lead electrocardiogram, and 
clinical laboratory results including hematology, chemistry, urinalysis, Hepatitis B/C, 
HIV, alcohol and drug screening.  Female subjects had a negative pregnancy screen and 
were either post-menopausal or used and agreed to continue to use an acceptable form of 
birth control.  No other subject demographics were provided. 
 
Number of subjects:  25 
 
Measurements:  Blood samples (5 mL) for the determination of phenylephrine in human 
plasma were collected at the following time points from the initial dose: 0 hour (pre-dose 
10-15 minutes), and 0.25, 0.5, 1.0, 1.5, 2.0, 3.0, 4.0, 8.0, 12.0, 12.25, 12.5, 13.0, 14.0, 
15.0, 16.0, 20.0 and 28.0 hours.  At 1.5, 4, 8 and 12 hours an additional 2 mL sample was 
obtained for creatinine clearance analysis.   
 
From the initial dose administered until the end of each treatment period, all urine voided 
was collected and pooled (time intervals: 0-3, 3-5, 5-7, 7-9, 9-l 1, 11-13, 13-17, 17-21, 
21-25, 25-28 hours).  From each interval a 10 mL sample was obtained for determination 
of phenylephrine in human urine.  In addition, a 5 mL sample was obtained from the 0-3, 
3-5, 7-9 and 11-13 hour intervals for creatinine clearance analysis. 
 
Data Analysis:  This trial followed a 4 x 4 Latin Square (William’s) design, which was 
balanced for treatment and sequence effects.  An analysis of variance (ANOVA) model 
with sequence, subject (sequence), period and treatment as factors was utilized.  For 
statistical comparisons, the log-transformed variables Cmin, Cmax, and AUC were used.  
The interval for 0-4 hours was defined as t0.  The standard error and mean difference 
between log-transformed variables were calculated, and 90% confidence intervals 
constructed.  In addition, analysis of the untransformed variables Cmin, Cmax, %, 
fluctuation, Ke, CLR, CL/F, AUC, and t1/2 were tabulated. 
 
Results:  A review of the pharmacokinetic data for total phenylephrine in plasma for 
each subject and treatment plus the means for each treatment along with selected 
pharmacokinetic parameters showed that all 4 treatments were essentially identical.  This 
indicates there is no effect by the salt form used and that the hydrochloride is equivalent 
to the bitartrate when dosed in the same dosage form. 
  

 PEH 
effervescent 

PEB 
effervescent 

PEH 
encapsulated 

PEB 
encapsulated 

Cmax 206.79 206.89 222.15 201.54 
Tmax 1.1 1.0 1.4 1.4 

 
 
There are however differences between the solution and the capsule dosage forms.  This 
is consistent with more rapid gastric emptying and therefore earlier and faster absorption 
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from the solution than the capsule.  For the first dose of solution, the phenylephrine 
appears in the plasma earlier and rises to its Cmax at an earlier time.  The capsule doses 
start later, but rise at about the same rate as the solution.  Over the 4 hours the area 
(AUC) is about the same for both solutions and capsules. 
  
Reviewer’s comments:  This study demonstrated the bio-equivalence of phenylephrine 
hydrochloride and phenylephrine bitartrate.  It was the primary data source used to add 
phenylephrine bitartrate to the Cough, Cold, Allergy, Bronchodilator, and Antiasthmatic 
monograph. 
 
5.  OVERALL ASSESSMENT 

 
5.1.  EFFECTIVENESS 
Half the studies of PEH at the 10 mg dose (seven studies) did not demonstrate a 
statistically significant effect on nasal airway resistance or symptom scores.  The data for 
the 25 mg dose are similar.  In 6 of 10 studies that evaluated a 25 mg dose there was a 
statistically significant effect.   There were, however, positive trends in the remaining 
four studies.  
 
Under the regulations data from two adequate and well-controlled studies would be 
sufficient to support the effectiveness of PEH.  Unfortunately, these studies have known 
design and reporting limitations.  These deficiencies are described in detail in this review, 
but, in general, the studies are small and lacking many details necessary to provide a 
convincing demonstration of effectiveness.  Given the similar bioavailability of  PEB 
conclusions about the effectiveness of this salt can be drawn.    
 
5.2.  SAFETY 
The data suggest that doses significantly higher than 25 mg are necessary to cause the 
cardiovascular effects that are characteristic of sympathomimetic drugs, e.g., increases in 
blood pressure.  In the studies evaluated there were no consistent cardiovascular effects 
for PEH at the 10 or 25 mg doses.  There were also no significant adverse events reported 
for any dose of PEH in the studies evaluated.  Based on the available data and the the 
similar bioavailability of the bitartrate salt, there does not appear to be any oblivious 
safety concerns for the petitioners’ requested increase in doses for PEH and PEB.   
 
6.  REFERENCES 
 
1.    April 1959 Memo to Lands from F. P. Luduena. 
2.    January 1968 Memo to Wessinger from N. A. Hulme. 
3.    May 1970 Memo to Blackmore from N. A. Hulme. 
4.    McLaurin, J. W., W. F. Shipman, and R. Rosedale, Jr., "A Double Blind Comparison 

Study of the Effectiveness of Four Sympathomimetic Drugs:  Objective and 
Subjective," Laryngoscope, 71:54-67, 1961. 

5.    May 1969 Memo to Blackmore from N. A. Hulme. 
6.    June 1969 Memo to Blackmore from N. A. Hulme. 
7.    April 1969 Memo to Blackmore from N. A. Hulme. 



Effectiveness and Safety of Phenylephrine Hydrochloride and Phenylephrine Bitartrate as Oral Nasal 
Decongestants 

 Page 59 
 
8.    January 1970 Memo to Blackmore from N. A. Hulme. 
9.    May 1970 Memo to Blackmore from N. A. Hulme. 
10.  OTC Volume 040288B. 
11.  Cohen, B. M., “Clinical and Physiologic Significance of Drug-Induced Changes in 

Nasal Flow/Resistance,” European Journal of Clinical Pharmacology 5:81-86, 
1972. 

12.  Wyeth Study AHR-G1-A (EMC140 in Docket No. 1976N-0052N). 
13.  Wyeth Study 4010-3 (EMC140 in Docket No. 1976N-0052N). 
14.  Wyeth Study 7032 (EMC140 in Docket No. 1976N-0052N). 
15.  June 1967 Memo to Suter from N. A. Hulme. 
16.  June 1969 Memo to Blackmore from N. A. Hulme. 
17.  August 1969 Memo to Blackmore from N. A. Hulme. 
18.  Eccles, R., M. S. M. Jawad, S. S. M. Jawad, J. T. Angelo, and H. M. Druce, 

“Multiple Doses of Pseudoepedrine in the Treatment of Nasal Congestion 
Associated with the Common Cold,” American Journal of Rhinology 19:25-31, 
2005. 

19.  Eccles, R., M. Jawad, S. Jawad, D. Ridge, M. North, E. Jones, and I. Burnett, 
“Efficacy of a Paracetamol-Pseudoephedrine Combination for Treatment of Nasal 
Congestion and Pain-Related Symptoms in Upper Respiratory Tract Infection,” 
Current Medical Research and Opinions 22:2411-2418, 2006. 

20.  Schumacher, M. J., “Nasal Dyspnea: The Place of Rhinomanometry in its Objective 
Assessment,” American Journal of Rhinology 18:41-46, 2004. 

21.  Keys, A. and A. Violante, “The Cardio-Circulatory Effects in Man of Neo-
Synephrine (1-alpha-hydroxy-beta-methylamino-3-hydroxy-ethylbenzene 
hydrochloride,” Journal of Clinical Investigation 21:1-12, 1942. 

22.  June 1968 Memo to Bird, J.G. from H. Stander. 
23.  January 1967 Memo to Luduena form H. Stander. 
24.  Bickerman, H. A., “Physiologic and Pharmacologic Studies on Nasal Airway 

Resistance (RN),” The Proprietary Association.  Current Research Methodology in 
the Evaluation of Proprietary Medicines:  Proceedings of a conference sponsored by 
the Scientific Development Committee of the Proprietary Association, 1971 

25.  Thomas, S.H.L., K. L. Clark, R. Allen, and S.E. Smith, “A Comparison of the 
Cardiovascular Effects of Phenylpropanolamine and Phenylephrine Containing 
Proprietary Cold Remedies,” British Journal of Clinical Pharmacology 32:705-711, 
1991. 

26.  June 1968 Memo to Hulme from J.G. Bird. 
27.  Elis, J., D. R. Laurence, H. Mattie, and B. N. C. Pritchard, “Modification by 

Monoamine Oxidase Inhibitors of the Effect of Some Sympathomimetics on Blood 
Pressure,” British Medical Journal 2:75-78, 1967. 

28.  Rodgers, J. M., E. B. Reilly, and H. A. Bickerman, Abstract in Clinical 
Pharmacology and Therapeutics 14:146, 1973. 

29.  Kanfer, I., R. Dowse, and V. Vuma, “Pharmacokinetics of Oral Decongestants,” 
Pharmacotherapy 13::116S – 128S, 1993. 

30.  Martinsson, A., S. Bevegard, and P. Hjemdahl, “Analysis of Phenylephrine in 
Plasma: Initial Data about the Concentration-Effect relationship, European Journal 
of Clinical Pharmacology 30:427-431, 1986. 



Effectiveness and Safety of Phenylephrine Hydrochloride and Phenylephrine Bitartrate as Oral Nasal 
Decongestants 

 Page 60 
 
31.  Cavallito, C. J., L. Chafetz, and L. D. Miller, “Some Studies of a Sustained Release 

Principle,” Journal of Pharmaceutical Sciences 52:259-263, 1963. 
32.  Federal Register 41:38399, 1976. 
33.  Hengstmann J. H. and Gorozny, J., “Pharmacokinetics of 3H-Phenylephrine in Man,” 

European Journal of Clinical Pharmacology 21:335-341, 1982. 
 
7. ATTACHMENT 
 
Final Report of the Joint Meeting of the Nonprescription Drugs Advisory Committee and 

the Pediatric Advisory Committee, October 18-19, 2007. 



Statistical Review
(Cìtizen PetitìonlPhenylephrne)

Date: 10/31/07

From: Stan Un, PhD, Division of Biometrics IV, Office of Biostatistics

Through: M. Huque, PhD, Director, Division of Biometrics IV, Office of Biostatistics

Subject: Review of Citizen's Petition on the effectiveness of Phenylephrine on nasal
decongestion and CHPA analysis of the single dose 10 mg and other
accompanying documents

To: Susan Johnson PhD, Associate Director, Office of Nonprescription Products

Executive Summary

The current citizen petition (CP) was based on a meta-analysis of some of the studies
previously reviewed by an advisory panel in 1976, However, the clinical "endpoint used
for the meta-analysis is the maximal reduction in nasal airway resistance measured
periodically during the first two hours after administration of a single dose of 10 mg
phenylephrine hydrochloride (PEH). It is not clear whether the maximal reduction in
nasal airway resistance is a validated clinical endpoint for separation of drug effect.
Because this endpoint was not mentioned in the original studies, it is doubtful it was the
basis for the original design and analysis of the studies included in the meta-analysis.
Therefore, it is not clear whether this endpoint should form the basis for are-evaluation
of the efficacy of the 10 mg PEH. This is because a meta-analysis is always a post-hoc
re-assembly or re-analysis of already existing data. Especially when a new endpoint is
used for the re-analysis, it can help to formulate new hypothesis, but it rarely can be
relied upon as new confirmatory evidence for efficacy or the lack of it, without new data.

Of the original studies included in both the CP meta-analysis and the Consumer
Healthcare Products Association (CHPA) meta-analysis in response to the CP, there is
evidence of treatment by study interaction at the different time points where NAR was
measured. This indicates certain heterogeneity in the studies and their outcomes, and
the heterogeneity potentially limits the poolability of data across the studies. Of the
individual studies, they were of similar (small) sizes. Some show efficacy and some
show lack of efficacy. Of the studies which showed effcacy for the 10 mg PEH, two
were conducted at the same site, the Elizabeth Biochemical Laboratory. The same
laboratory also conducted efficacy of other dose of PEH. All of the Elizabeth studies
showed relatively strong efficacy whatever dose was studied. With limited replication of
positive finding from other sites, the lack of multicenter representation of the generally
small studies at Elizabeth Biochemical Laboratory can limit the generalizability of their



results. If this is deemed to be relevant to the re-evaluation of efficacy of PEH 10 mg,
then the CP might have merit generating new hypothesis with the endpoint used in its
meta-analysis, and new studies will need to be conducted accordingly.

Study AHR-401 0-3, submitted as part of the EC140 submission to the docket, does not
add very much to the determination of efficacy of PEH 10 mg. This is because only one
center, as a substudy, randomized 12 subjects to the PEH 10 mg, and collected NAR
data for up to 3 hours. However, the endpoint used for the study, total NAR, is different
from the CP mentioned studies.

Introduction

The FDA currently recognizes phenylephrine hydrochloride (PEH) and phenylephrine
bitartrate (PEB) as generally recognized as safe and effective (GRASE) nonprescription
oral nasal decongestants. Current maximal does of PEH and PEB were established
through FDA'S Over-the-Counter Drug Review. In 1976, the FDA published an advance
notice of proposed rule making in which the Advisory Review Panel on OTC Cold,
Cough, Allergy, Bronchodilator, and Antiasthmatic Products proposed PEH to be
GRASE. The Panel reviewed a total of 13 studies and concluded that seven of the
studies demonstrated PEH to be effective in clearing the nasal airway (Le., reducing
nasal airway resistance, NAR). The other six studies did not show PEH to be effective
at reducing nasal airway resistance. The FDA issued a proposed rule and 1985 and
final rule (FR) in 1994 adding PEH to the monograph as a GRASE active ingredient.

ONP received a citizen petition (CP) from Drs. Leslie Hendeles and Randy Hatton
earlier this year. The CP authors contend that oral phenylephrine (PE) is ineffective as a
nasal decongestant at maximum allowable monograph doses based on the following:

. Poor oral bioavailability

. Lack of effectiveness of 10 mg phenylephrine hydrochloride (PEH) in a
randomized, double-blind, placebo-controlled, crossover study

. Meta-analysis of eight studies previously reviewed by an FDA advisory review
panel

. Clinical study conducted by Schering-Plough in early 2006

. Literature reviews

The CP requests that the FDA do two things:

. Increase the maximum allowable doses of PEH from 10 to 25 mg

. Limit use of PEH and PEB to adults and children 12 and over.

Two relevant documents contending that PEH is an effective oral nasal decongestant
have been posted in the public docket. Both of these documents were added to the



docket since the July 2006 publication of an article by Hendeles and Hatton 1 which
reported that 10 mg PEH is not an effective nasal decongestant:

. EMC140 from Wyeth Consumer Healthcare, containing three previously
unpublished studies conducted between 1967 and 1983.

. C251 from the Consumer Healthcare Products Association (CHPA), containing a
meta-analysis of seven of the eight studies included in the CP meta-analysis.
(C253 is essentially C251 published in Clinical Therapeutics, Vol 29; June, 2007.)

The issue of PE (phenylephrine) effectiveness as an oral nasal decongestant has raised
congressional interest. Representative Henry Waxman has written four letters to the
FDA asking, among other things, that we bring this matter before an advisory
committee. In response to both the CP and the planning of an advisory committee
meeting, the ONP has assembled a review team including members from ONP, DPAP,
and Biostatistics. This document presents findings from the statistical review.

Review Comments

For ease of cross-reference, the studies referred to in this review, and thus the studies
referred to in the meta-analyses (CP and CHPA), are attached in a table at the back of
this review.

Comment: None of the studies presented in this review was accompanied by its
original study protocol. The original protocol-specified primary efficacy endpoint(s) is
therefore unknown to this reviewer. As a result, it's not clear that using the maximal
reduction of NAR asan endpoint to re-analyze the same set of data for an efficacy
determination, as in the meta-analysis of Hatton etc., would be wholly appropriate (for
confirmatory evidence).

Comment: The Hatton etc. meta-analysis focused on measurements between 0 and
120 minutes from the data measured in the studies. Furthermore, the maximal reduction
of NAR from baseline during that time period can be at different time points for each
subject and also among the treatments, including the placebo treatment. Example of
this can be seen from the time course of the average NAR measurements, as depicted
in Figure1 in the appendix. It appears several of the PE group showed maximal
reduction occurred on or before 60 minutes, whereas for the placebo group, most of the
curves continued to decline. Therefore, a between-treatment comparison of the average
maximum reductions could be for at different time points (this was not clearly described
in the meta-analysis.) Furthermore, it is more likely that the comparison of average
maximum reductions would result in a treatment difference that is less statistically
significant, merely because it is a maximum compared to a maximum, so that it may be
a comparison of a later placebo response to an earlier treatment response and that
difference is likely smaller than if the responses at a fixed time point were compared. In

1 J Allerg Clìn Immunol i i 8 :279-280 (2006)



addition, it is possible that individual maximum of a set of measurements has larger
variance than for the measurements themselves, which would also make a treatment
comparison less statistically significant.

Comment: The CHPA meta-analysis included only the "cross-over" studies (a type of
clinical study where the intent is to have each subject serves as his/her own control).
There were 7 such studies. The pool from which the studies were selected is the same
set of studies as that included in the meta-analysis of Hatton etc., and which is the
same set of studies reviewed by the 1976 FDA paneL. This meta-analysis included a
maximum of 113 subjects from the 7 studies. Compared to the Hatton etc. meta-
analysis, the CHPA meta-analysis did not include the one parallel group study (the 1975
Cohen, B.M. and Kuebler W.F. study which was a parallel comparison study.)

The CHPA meta-analysis included different analysis of variance models for the meta-
analysis. One was a fixed effects model in which study was assumed a fixed effect, with
patient a random factor with unequal within-subject and between subject variance
components across studies. Another model used was a random effects model, with
baseline, patient, treatment, study, and treatment by study interaction in the model, but
with patient, study, and treatment by study interaction considered random. The primary
efficacy time point was selected to be 30 and 60 minutes after dosing, (Le., specified for
the meta-'analysis,) although if data was availablefor other time points, analyses for
these other time points were also made.

Along with the meta-analysis, the individual studies were also re-analyzed with an
ANCOVA model incorporating baseline NAR. CHPA results for both this individual study
re-analysis and the meta-analysis are summarized in tables (I & II) in the back. The
reanalysis show four of the crossover studies showed significant difference in NAR
reductions compared to placebo, and the other three did not, at the chosen primary time
points and some others. Table i also includes summary results for a parallel group
study, which was not included in the meta-analysis because of its study design
difference, and also a different NAR measurement method.

Comment: From an examination of the Table I, it is not surprising that the 7 crossover
studies show a significant treatment by study interaction. The Elizabeth Biochemical
studies generally show a much larger difference from placebo than the other studies of
comparable or larger studies. It is not clear from the information available on the
studies, what causes the heterogeneity in effect. However, this heterogeneity poses a
question to the validity of the meta-analyses, which combine the heterogeneous
individual study results. The comparatively large treatment effects from the Elizabeth
Biochemical studies likely overwhelm the results from the other studies to give positive
results for the meta-analysis, which hides the much smaller or non-positive individual
study results.

Without exception, meta-analysis is always performed when a group of prior studies is
already available, usually diverse in enrollment, study design, conduct and efficacy
endpoints. It is easy to see how meta-analysis is useful in safety evaluation of a



treatment, or to discover potential new efficacy hypothesis about a treatment. However,
because the studies included in a meta-analysis are usually already in the public
domain, having been known to the meta-analytic investigator, it is hard to imagine that
hypotheses evaluated against the data of the studies in the meta-analysis are not driven
by the knowledge of the data. In this sense, result of a meta-analysis is not confirmatory
evidence in nature.

As for the Schering-Plough study mentioned in the CP, it was a randomized,
investigator-blind, placebo-controlled, three-way crossover, single center study of
phenylephrine, PSE, and placebo in subject with seasonal allergic rhinitis who have
been exposed to pollen fro 6 hours in the Vienna Challenge Chamber. Thirty nine
subjects received at least one dose of treatment, 38 completed treatments, receiving all
three treatment sequences. Results showed no significant difference from placebo in
subjectively evaluated nasal decongestant effect at 6 hours, which was the primary
efficacy variable.

Comment: EMC140 of Wyeth Consumer Healthcare provides a review of three
previously unpublished studies containing PE 10 mg, conducted between 1967 and
1983.

Study AHR-GIA, was a randomized, single dose, double-blind, partial factorial, parallel
group, single-center study conducted in 48 subjects altogether (age 19-74) with nasal
congestion due to an upper respiratory infection. The study was conducted in 1973.
Subjects were enrolled within 24-72 hours of the onset of symptoms. There was no
placebo control and there were 8 subjects randomized to the PE 10 mg group.

Study AHR-401 0-3 was a randomized, six-center, multiple-dose, double-blind, and
parallel group study conducted in subjects with nasal congestion due to an upper
respiratory infection conducted in 1983. Subjects were enrolled within 48 hours of the
onset of symptoms. Subjects were required to take study medication every 4 hours over
a 72-hour period. The study evaluated PE 10 mg, PPA 25 mg, PE 5 mg+PPA12.5 mg,
and placebo. Using a four-point categorical scale (O=not present, 1 =mild, 2=moderate,
3=marked), subjective evaluations of runny nose, stuffy nose, sneezing and headache
were provided by the subject at baseline, and at 24, 48 and 72 hours after taking the
first dose of study medication, and by the Investigator at baseline and at 72 hours. Also
using 4 and 5-point categorical scales (1 =marked benefit; 2=moderate benefit,
3=minimal benefit, 4=no benefit, or 5=worse), both the subject and the investigator
provided an overall evaluation of therapeutic effect at the end of the evaluation period.
In addition to the patient and investigator subjective assessments, only subjects
enrolled at one study site (site 0401) underwent objective assessments of nasal
inspiratory and expiratory resistance at 15, 30, and 45 minutes, and 1-4 hours after the
first dose of medication. The study enrolled a total of 274 subjects (ages 18-77 years) at
6 sites, including 48 at site 0401, where 12 subject were randomized to each of the four
treatment groups. PE 10 mg was found to be statistically significantly better than
placebo for total nasal airway resistance at 30-180 minutes after the first dose was



administered. (Note, no details provided and total nasal airway resistance was not
clearly defined.)

Study #7032 was conducted in 1967. This was a randomized, single-dose, single-blind,
placebo controlled, full-factorial, 8-way crossover, single-center study conducted in 8
subjects (ages 8-60) with stable or chronic nasal congestion due to allergy. During each
treatment period, NAR was measured at baseline and at 30, 60, and 120 minutes after
dosing using a Respiron instrument. Subjects were required to have a NAR reading of
at least 10 mm at baseline. Results show no significant between treatment differences
in NAR was found.

Thus, of the three unpublished studies mentioned in EMC140, one potentially showed
significant difference from placebo in total NAR, at the one site that measured NAR.
However, the overall study only showed at best a marginal effect of PE on subjective
measurements of nasal decongestion.

Summary:

The CP is based on a meta-analysis of some of the studies previously reviewed by an
advisory paneL. The clinical/laboratory endpoint used in the CP meta-analysis is the
maximal reduction over time in NAR. More than likely this was not the endpoint used in
the planning or analysis of the original studies. Because difference in maximal reduction
might need larger sample size to show statistical significance, and because the
heterogeneity in NAR reduction among the studies, it is not surprising the meta-analysis
mentioned in the CP did not show a statistically significant difference in maxiaml NAR
reduction aftera single dose of phenylephrine 10 mg. The same heterogeneity might
also call into question the pooling together of the studies for either of the meta-analyses,
the CP one or the CHPA one. Without the meta-analyses, then one is left with the
examination of the individual studies. The majority of the studies were of very small
size, and about equal numbers showing a significant reduction in NAR as not, at time
points 15, 30, 45, 60, 90 and 120 minutes, where the majority of the studies had
recordation of data.

Even though the two meta-analyses were about the efficacy of the PE 10 mg,it is not
clear that its onset and duration of decongestant effect were ever clearly characterized.
Both of which can affect the effective dosing regimen. On the other hand, it was
mentioned in the meta-analyses that not all of the studies in the pool that were
evaluated by the 1976 panel were included in the current analyses because of lacking
of their data or details and which might have more information that could help to define
these endpoints, (or efficacy).

It is worth noting that the meta-analysis effectively included no new data than those
already examinèd by the 1976 paneL. Most of the studies were single center, of sizes 15
or 16 with one which included 25 subjects per treatment. Among the studies conducted
at the different laboratories, several also included the PE 25 mg. While some of the



studies did not demonstrate the efficacy for either dose, the five studies performed at
the Elizabeth Biochemical Laboratory were all able to demonstrate a significant
difference whenever either 10,25 mg or both of the PE doses were studied. It may be
simply that good laboratory procedures were followed more at this laboratory than
others, but these were single-center studies and the results would be deemed more
robust and more generalizable if they were multi-center studies.

Concurrence: /1- rJ)1iK-'7J5~fO)"
Mohammad Huque, Ph.D. ï / ¡
Director, Division of Biometrics,
Office of Biostatistics, GTS, COER

cc: Debbie Lumpkins, Team Leader, ONP
Michael Koenig, ONP
Scott Furness, ONP
Walter Ellenberg, ONP

an hD,
Mathematical Statistician
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DPAP Memorandum, Clinical efficacy endpoints for nasal decongestants 
10/30/07 

2

1. BACKGROUND 
The Office of Nonprescription Products received a citizen petition (CP) regarding the 
effectiveness of oral phenylephrine as a nasal decongestant at maximum allowable 
monograph doses.  Current maximal doses of phenylephrine hydrochloride (PEH) and 
phenylephrine bitartrate (PEB) were established through FDA’s Over-the-Counter Drug 
Review.  FDA issued a proposed rule in 1985 and final rule in 1994 adding PEH to the 
monograph as a generally recognized as safe and effective (GRASE) active ingredient for 
relief of nasal congestion.  Based on bioequivalence with PEH, PEB was added to the 
monograph in 2006.   
 
The OTC monograph dose of PEH is: 

• Adults and children 12 years of age and over: 10 milligrams every 4 hours not 
to exceed 60 milligrams in 24 hours.  

• Children 6 to under 12 years of age: 5 milligrams every 4 hours not to exceed 
30 milligrams in 24 hours.  

• Children 2 to under 6 years of age: 2.5 milligrams every 4 hours not to exceed 
15 milligrams in 24 hours.  

• Children under 2 years of age: consult a doctor. 
 
The OTC monograph dose of PEB is: 

• Adults and children 12 years of age and over: 15.6 milligrams every 4 hours 
not to exceed 62.4 milligrams in 24 hours.  

• Children 6 to under 12 years of age: 7.8 milligrams every 4 hours not to 
exceed 31.2 milligrams in 24 hours.  

• Children under 6 years of age: ask a doctor. 
 
 
The issue of phenylephrine effectiveness as an oral nasal decongestant has raised 
congressional interest, and will be presented by ONP at a meeting of the Nonprescription 
Drug Advisory Committee (NDAC).  ONP asked for input from DPAP regarding 
currently preferred clinical endpoints and the general study design of clinical trials to 
evaluate the effectiveness of an oral nasal decongestant.   
 
This recommendation provides current DPAP thinking on the design of such trials and in 
no way addresses OTC monograph language, deliberations, or conclusions of the 
Advisory Review Panel on OTC Cold, Cough, Allergy, Bronchodilator, and 
Antiasthmatic  Products, or the efficacy or safety of PEH or PEB. 
 

2.  DPAP RECOMENDATION 
Nasal congestion is one of the characteristic symptoms of rhinitis.  It is a subjective 
complaint, which is also reported by patients as nasal blockage, nasal obstruction, 
blocked nose, and stuffy nose.  The primary goal of treating rhinitis patients with 
decongestants is to relieve their nasal congestion symptom.  Thus, an objective 
measurement, such as nasal air resistance (NAR), actually represents a surrogate endpoint 
in assessing the effect of a drug on a patient’s symptoms.  The patient self-assessed nasal 
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congestion symptom score is DPAP’s preferred primary efficacy endpoint for evaluating 
the effectiveness of an oral nasal decongestant because it represents the patient’s 
assessment of their symptoms. It should be noted that the most of the indications for 
decongestants that are specified by the OTC monograph address symptoms experienced 
by consumers:  nasal congestion, stuffy nose, stopped up nose, nasal stuffiness, and 
clogged up nose. 
 
NAR is an assessment of nasal air flow by rhinomanometry.  A number of factors may 
lead to the poor correlation between NAR measurements and symptoms of nasal 
congestion.  Nasal cycling, a centrally mediated pattern of alternating nasal congestion 
and decongestion, causes physiological variations in NAR and results in large “noise 
artifacts.”  Other common reasons for NAR measurement inaccuracy include air leak 
between the nosepiece, the presence of nasal secretions that are common in rhinitis 
patients, and the pressure change caused by breathing and swallowing during the test. 1,2,3  

 Although it is less useful than symptom scores in evaluating nasal congestion in rhinitis 
patients, NAR is more helpful in differentiating a mucosal from a structural cause of the 
nasal congestion and assessing the severity of anatomical abnormalities that are causing 
airway obstruction in nose, including nasal valve abnormality, septal deviation, and 
polyposis. 4
 
The preferred primary clinical endpoints to evaluate the effectiveness of an oral nasal 
decongestant in allergic rhinitis trials are patient self-rated instantaneous and reflective 
composite symptom scores.  The instantaneous scores measure the symptom severity 
immediately preceding the time of scoring, giving an assessment of efficacy at the end of 
dosing interval.  The reflective scores measure the symptom severity over a predefined 
time period, giving an assessment of consistency of efficacy throughout the dosing 
interval.  These summed scores generally include the following four nasal symptoms: 
rhinorrhea, nasal congestion, nasal itching, and sneezing, rated on a 0-3 scale of severity.  
Addition of non-nasal symptoms to the composite score might be pertinent for certain 
drug products such as systemically active antihistamines, and should be considered on a 
case-by-case basis.  While both patient self-rated symptom scores and physician-rated 
scores can be measured, the patient-rated scores are preferred as the primary measure of 
effectiveness.   
 
DPAP currently recommends multicenter, double-blind, placebo-controlled, parallel-
group efficacy and safety studies to evaluate the effectiveness of nasal decongestants.  An 
active control, such as pseudoephrine hydrochloride or pseudoephedrine sulfate, is 
recommended to provide a measure of assay sensitivity.  Such a study may be performed 
in patients with seasonal allergic rhinitis, naturally acquired colds, or induced colds. We 
would recommend that the study include an assessment of patient compliance, including 
both a daily patient diary record of medication use and pill counts performed by study 
staff. As noted above, the preferred measure of effectiveness would be reflective and 
instantaneous nasal congestion symptom scores.  Scores should be recorded by patients in 
a diary at least as often as the daily dosing interval.  Measures of air flow may be 
included as secondary or exploratory endpoints, but noted above, they are not considered 
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to be appropriate assessments of patient symptoms. Adverse events should also be 
recorded in the daily patient diary record. 
 
Additional information may be found in the Draft Guidance for Industry, Allergic 
Rhinitis: Clinical Development Program for Drug Products, which represents DPAP’s 
current thinking on general study design and clinical endpoints in trials to evaluate the 
effectiveness of products intended to treat symptoms associated with allergic rhinitis. 
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0. SUMM~ARY

Tfhis well controlled clinical trial was conducted to compare
the effects of Dimietapp Elixir with those of its'components. on
nasal airway resistances and on nasal mucosal characteristics.

,48 subjects were randomly assigned to one of four treatment
groups. Single doses of test medication were administered-is foillows:

1. 24 subjects received 10 cc Dimetapp, Elixir (8 mg
bromphenframine, 10 mg phenylephrine hydrochloride,
10 mg phenylpropariblamine hydrochloride)'.

2. 8 subjects received 10 cc Neosynephrine Elixir (10
mg phenylephrinpe hydrochloride).

3. 8'subjects received 2.5-cc Propadrine Elixir (10 mS
phenyl propanol amine).

4. 8 subjects received 20 cc Dimetane Elixir (8 mng
brompheniralmine nmaleate)

In order to preserve blindness, test medications were administered
by a disinterested third party since the test medications were not
identical in appearance and concentration.

Measurements of nasal inspiratory and expiratory resistances and
subjective evaluations of nasal mucosal characteristics (viz. Nasal
Serous Secretions, Nasal Mucosal Congestion, Nasal M~ucosal Hyperemia1,
mnd Ease of Nasal Breathing) were' made pre-drug and every 30 minutes
post-drug for 4.5 hours. At the end of 4 hours (i.e. 240 minutes)
post-drug, each. subject received Afrin Nasal- Spray.

Analyses of covariance were performed on the measurements of
nasal lnspiratory and expiratory resistances. The results of these
analyses may be found in Figures 0-1 and 0-2. As shown, the effects
of -Dimetapp on both nasal inspiratory and expiratory resistances are
consistently better than those of any of its -components; in fact,
many of the differences observed are statistically sionificant.

Analyses of 'Variance were performed on the ratings of- the nasal
mucosal characteristics. Prior to these analyses, a coviariance-like
procedure was utilized, and the resultant variables were transformed
to ridits. Results of these analyses may be foOnd in Figures 0;-3
through 0-6. These results are consistent with those for the nasal
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airwvay resistances - i.e. Dimetapp is consistently better than any
of its components, and many of the differences observed are statis-
tically significant.

A more detailed discussion of the analyses performed on these
data may be found in Section 4 of this report.

A~s-anticipated, fevi adverse effects were observed, and none of
those reported are considered to be significant,
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Nasal Inspirator~y and Expiratory Resistances
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1. STUDY PROTOCOL

1.1 PROTOCOL DESCR.IPTION~

L.1.1 Objective

To compare the effects of single doses of Dirmetapp Elixir with
each of Its components on nasal airway resistance in patirents with
upper respiratory infections.

1.1.2 Study Design

This iasige investigator well controlled special suyi
which ecoftepatients with upper respiratory infections
received a single dose of Dimetapp Elixir (24 patients) or one
of its three components (8 patients/component).on a single test
day; measurements of nasal airway resistance and subjective
evaluations of nasal rnucosal characteristics were made every 30
rilnutes after drug administration foe 4~.5 hours.

1.1.3 Patient Description

A. Selection Criteria

1. Treated Condition(s) and Diagnostic Criteria

Nasal congestion due to upper respiratory Infections
whose duration was not less than 24 hours and not more
than 72 hours at time of test day.

2. Prior Treatment Criteria

48 hours off all drugs having the same general pharma-
cological actions as the study medication.

3. Safety Exclusion Criteria

a. Chronic pulmonairy disease

b. Allergic-rhinitis

c. Pregnancy

4. Miscellaneous Criteria

a. Adults

b. Males and females

c. Outpatients (office)

d. Willingness.to participate in a one day study.
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B. The patients Were numbered serially as they entered the study
and were assigned to one of the study medications on the basis
of a randonization schedule (see Appendix A4.3) prepared by
the B~iometry Unit, A. H. Robins Company.

1.1.4 Treatment Groups

A. Test Groups

1. Dimetapp Elixir containing 4 mig of brompheniramine mnaleate,
5 mg of phenylephrine hydrochloride, and 5 mg of phenylpro-
panolamine hydrochloride per 5 cc.

B. Control Groups

1. Dimetane Elixir containing 2 mg of brompheniramnine maleite
per S cc.

2. Neosynephrine Elixir containing I mng of phenylephrine-hydro.
chloride per I cc.

3. Propadrine Elixir containing 4 mg of phenylpropanolamine
hydrochloride per 1 cc.

C. Dosage Schedules

Using the Randomization schedule in Appendix A4.3 each patient
received single doses of test medication on the morning of te
test day according to the follcwilng schedules:

Treatment Group 1: 10 cc of IDimetapp Elixir (8 mg brom-
pheniramine maleate, 10 mg phenylephrine hydrochloride,
10 mg plhenylpropanolamine hydrochloride).

Treatment Group 2: 20 cc of Dimetane Elixir (8 mig brain-
pheni rami ne mal eate).

Treatment Group 3: 10 cc of fleosynephrine Elixir (10 mng
phenylephrine hydrochloride).

Treatment Group 4: 2.5 cc of Propadrine Elixir (10 mig
phenylpropanoi amine hydrochloride).

Since the test medications were not identical' in appearance
they waere administered by a disinterested third party; hence,
the investigator and the technician making the measuremen ts
and assessments were "blind" to the test medication received
by each subject.

At four hours (240 minutes) after, dosing, each patient re-
ceived Afrin (oxymetazoline hydrochloride.) nasal solution.
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C. Concomitant Treatments

1. Excluded

Nasal decongestants (oral and topical)

2. Included

Any medications and/or treatments needed for concurrent
conditons were permitted but were to be recorded on data
sheets.

1.1.5 Assessment of Special Findings

At "'D hour" and at 30, 60, 90, 120) 180, 240 and 270 minutes
after test medication was administered, the following assessments
were made:

A. Nasal Alirway Resistance

Using 'the Respiron both nasal inspiratory and expiratory
resistances were measured. The results were reported as
pressure (cm H20) at 0.5 5/sec.

See Appendix A5.3 for the following reference on Respiron
methodology.

Cohen, B~urton M., "Nasal Aliray Resistance and the Effects
of Bronchodilator Drugs in Expiratory Airflow Disorders."
Raspiration 26:35-46, 1969.

B. Characteristics of Nasal tMucosa

Evaluations wiere made of the following:

1. Hasal mnucosal congestion

2. Nasal mucosal hyperemia

3. Nasal secretion

A. Eaqp of sa-s-a broathinn

7tems 1-3 above were rated on a 5-point scale as follows:

0 = absent
1= mild
2 = moderate
3 = severe
4 = very severe
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Item 4 -above was rated on a 5-point scala as follows:

0 =normal
I = only mildly impaired
2 moderately impaired
3 severely impaired
4= total obstruction

[It-should again be noted-that Afrin (oxymetazoline hydrochloride)
nasal solution was administered invediately after the above mea-
surements were made at 240'minutes.1

1.1.6 Effectiveness Assessment: See Special Findings (1.1.5)

1.1.7. Safety Assessment.

The investigator observed particularly for the f'ollowing adverse
effects: nervousness, headache, nausea, di~zziness or light-headed,
drowsiness, dry-rmouth, urticaria, palpitation,.and blurred vision.

Blood pressures.(rigvt-arrn, sitting three minutes) and pulse rates
(sitting three minutes) were nmz!sured pre-drug and post drug ac-
cording to the following schedule:

"0 hour" I20 minutes-
30 minutes 180 minutes
60 minutes 24.0 minutes
90 minutes 270 minutes

.1.1.8 Data Management and Analysis

After initial Ieedical screening by the Data Monitor (M.D.), primarily
from a safety viewpoint, the data sheets were carefully monitored
by a research physician in order to ascertain if they met the selec-
tion end treatment criteria of the protocol (see 4.1.3 and 4.1.4).
Standard statistical methods were used to analyze the special
findings (see Section 5).

I I. uaiumry U1 Diab fiTlT AszpnOts~~t

I. Assignment of patients to treatment groups by a pre-determined
randomization schedules.

2. Drug administration of the differing test medications by a dis-
interestod third party (i.e. the investigator and technician
were "blind" to the medication each patient received).

3. Careful and independent medical auditing of the data sheets for
Iacceptability" (e.g. with respect to patient selection criteria,
etc.) prior to bio'Metric evaluation of the special findings.
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2.1 PROTOCOL DEVIATIOUS: None
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2. DIIVESTIGATOR INFOWATJOtN

-One clinician supp1lied the data on. the 48 patients participating
in this study. The name and address of the investigator and pertinent
information about the investigation may be -found at the front of this
report. The aunricu~urn vitae of the investigator follows in this
section.
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CaryricuZun V"t~ae: Bur'ton MAarcus Cohen, M1.D.
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Name: Burton. Marcus Cohen, M4. D.

Personal
Data: Born: D~ecejnbedr 13,192 5, Elizabeth, N.J.

Married, tf our! cbildrcn.

Education: 1945 A. B. Columbia University
1848(Mlarch) MI.D. University of Rochester School of Medicine
and Dentistry.

Positiona: 1948-50 Intern,.Medical Serviccs, Maimonides Hospital.
Brooklyn, N. Y.

195D-51 Assistant Resident Physician, Maimonides Hospital
1951-52 Assistant Rtesident Physician, Strong Memorial Hospital. &

Iloclisteiter Fellow in Medidlne,. University of Rochester

1952-55 Atv uySr ~i~tnn-ojn~)1*..Pbi
Health Service:

Internist. Phoenix Area
Deputy Chief of Medicinet(Chest Diseases), U. S. Marine
Hospital, Detroit, Michigan
Chief of Medicine. U. S. P. E. S. Out-patient Clinic,
New York, N. Y.

1954-57 Goldwater Memorial Hospital, Welfare Island, New York:
First (Columbia University) Research Service:

Research Fellow, 1954-56
Assistant Visiting Physiciatn, 1956-57

11155-63 Saint Elizabeth Hospital, Elizabeth, New Jersey:
Assistant Attending Cardiologist 1955-58
Associate Attendiner Cardiologrist 1958- 59
Senior Attending Cardiologist -959761
Attending in Medicine 1960-61
Consultant in Internal Medicine

and Cardiology 1981-83
1955-- Elizabeth General Hospital, Elizaboth.N.J.

Assistant Attending Physician 1958-60
Associate Attending Physician 1260- 63
Attcndling Physician 11163-
Elactrocardiographer 1966-

1963-- Jersey City Mledical Center, Jersey City
AssistaLnt Attending Physician 1983-D655
A ttmding Phlysician 1985- 1987

1967-- 0.L "drnmtu ]Dc-partmin'it of ML'tdicii- 1lizabeth C ene~ral Ilc'npltal
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19b5-- A)cxia~ Liro hero lo; iiri.:htN
AB.snt;nt Attending Physiceino 985
Consultative Coiiteusy stair l9ii 0- -

1959-63 Medical Bloard. Deboi'nh Ii ospit.0,131rowas MilS, N.J.

1959-64 Associate Director. T. J. White Cardiopulmonary Instittut e,
B. S. Pollak Hospital, JerseyCity. N. J.

1955-5-7 Consul tant in Cardiology, U. S. P. II. S. Outpatient Clinic,
Now York

Consultant to:
Baxter Laboratoiies,Morton Grove,Il1inois
Irwin, Nei sler & Co.,IDecatur, Illinois
Rik~er Laboratories, Nortbridge. California
Squibb Institute for Therapeutic Research. New Brunswick, N\.J.
Schering Corporation, Bloomfield, N.J.
Strasenburgh Laboratories, Rochester, N. Y,
A. M. Christians Co. ,Brussels, Belgium.
A. H. Robins Co., Richmond, Virginia

Academic Positions:

1051-.52 Ansi stant In Medicine, University of Rochester
1954-57 Assistant in Medicine, Columbia University College of

Physicians and Surgeons
1959-61 Assistant Professor of Clinical Medieine,-Seton Hall

College of Medicine
1959-50 Assistant Professor of Clinical Preventive Medicine.

Seton Hall College of Medicine
1961-63 Clinical Assistant Professor of Medicine, Seton Hall

College of Medicine
1953-65 Associate Professor of Clinical Medicine, Saton Han

College of Mdedicine
1950-61 Postgraduate Advisory Curriculum Committee, Seton Hall

College of Medicine.
1965- Assoclate Clinical Pxofesror of Medicine, The Niew Jersey

Colleve of Medicine-
Oualifications:

T955 Diplomate, American Board of Internal Mfedicine
1956 Fellow, American College of Chest Physicians
1957 Fellow, Amrnilcan College of Cardiology
1961 Fellow. AMERICAN COLLEGE OF PHYSICIANS
1961 Fellow. American: Spciety of Clinical Radiology
1955 Fellow, Academy of Medicine of New Jersey
2903 Felw~atr.American College of Clinical Pharmacology

and Chemothorapy
1965 Fecllow, The Royal Society of Medicine (London)
1967 Fellow. American Geriatrics Society
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American Collene of Physielazis
Aimerican College of. Client Physicians
American Collegce of Cardiology
American lSociety of Clinical Radiology
Inteinallonal Cardjovisciular Society andl North Ainerican Chapter
International Society of internal Medlicine
American and I\'cw Jersey Societies of Internal Aledicine
American Federation for Clinical Recsearchi and N.J. Chapter
American Thoracie Society
Ameri6gn Heart Association

'N.J. Heart Association
'Union County Heart Association (Past Presli]ent)

Reserve Officers Association of the U. S.
Association of Military Surgeons of the United States
Reserve Officers Associatlon of the U. S. P. H. S.
Clinical Society, U. S.?. U.. S.
P? & S- Club (N.Y..)
Medical Alum-ni Association, 'University of rio-cii1'ster (former Class
Chairman)
American Association of InhalationwTlerapits (Medical Advisor)
Association of American Physicians and Surgeons
American Association of University Professors
American Association-for the Advancement of Science
Fellow, New York Academy of Science
Drag Biformationz As'soc!-at~on (Charter Mcrnber)
Acadenayo f Science of N.J.
American Geriatrics Society
Amnerican-Th erapeutic Society

Cardiology Editor: MEBDECINE et HYGIENEg, Geneva Switzerland. 1959--- 1965

Section on Physiologic Therapy ( Committee on Inhalation Therapy ), American
College of Chest Physicians. 1960--

InternatIonal Committee on Emphyscmna, DC Interoatlonal Con-ress on Diseases of
the Chest. Copenhagn 'August Z0-2S, 166o.

A~YANE COCITIIAN ROWWNi-HARLOW BROOKS SCHOLAR, New York
Academy of Medicine. 1949-1950.

CII: Rotary Club of Elizabeth, N.J.
Honorary Member, Rota ry Club of St. Marylebone. London, England.
Columbia University Club (%T.Y. C.)

)MlltaY:
f~~.19413-44

U.S.P. H. S.(R) and U.S.?. I-. S. (Regular Coxps) 1952-54
Surge on,UtSPllS(R1)-I~na otivo 1955-1966.
Senior Surgeon(Conimandcr) 1966-
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1. ThobteTic.~uwi upr.J.A. M. A. 31iB:5'iG 1952.

2. Ml~DICAL PROGREISS9: D19Rlali poiisvningr and Its tircalnmnt. New Thigland

J. Med. 246:225 & 25'l, 1952.

3. -Arterial hypertonsion among Indinns of the southwestern United States. Axn.J.
Med. Se. 225:505, 1953.

4. F atal reaction to l-liydrazinophthalazine (Apresolino). Am, Heart T. 47:1131
1953.

B. Diabetes mellitus anrion~g Indians of the Amaricaui-southwest. Ann'.Int. Lied.
40:588i 1954.

S. The ambulatory treatment of arterial hypertension and the. early response to
oral eryptenmnine. N.Y. State J. Me&. 55:652, 1955.

7. Cryptenamine -plus reserpine in the treatment of hypertensionk. J. M~ed. Soc.
M.-J. 52:342, 1955.

8; Cryptenanitne and cryptenaluine plus -reserpine In the~ treatment of hypertension.
Am. Practitioner & Dig, of Therapy 6:1030, 1955.

9. Studies of the arterial pulse waves. I. The normal human pulse and Its
~imddiflation in the:7 presence -of Yumran arteriosclerosis (Joint author) J. Chron.

10. The-cough response of normal human subjects- stimulated experimentally by
Citric Acid aerosol: Alterations produced by anti-tussive agents. Part I.
Methodology. (joint author). Am. J. Mied. Se. 232:.57, 1956.

21. Ibid: Part Ii. (joint author). Idera. 234:1957, page 191.

12. lRauwolfia-barbiturate-san-thine mixtures In the treatment of hypertension.
Mil. Med. 120:102, 1057.

13. The management of moderately severe 'hypertension with cryptenamine. and
Rauwvolfia: Observations in patients treated for periods up to two years..
Am. J. Cardiology 1:748, 1958.

'14. Ethiquinium chlorides an unsymmetriea bisquaternary ammoanium salt in-the
therapy of hypertension. New lEng. T. Wed. 257:971L, 1957.

15. Fatal malignant hypertension in a patient with sclerodermna precipitated by
prednisone. Proc. Am. Heart.Asso. * Oct. 1957.'

16. Flumethiazide and flumetbiazide-llauwolfia whiole root In the office manage-
ment of patients with moderately severe hypertension. Monographs on Therapy
4:10, 1959.

17. Phiuncthaiazide: a newy saluretic agent.Military Med. 124:584. 10 59.

CONFIDENTIAL / TRADE SECRET AH-P2-REG-004-0044760

AHP2-REG-004-0044760



181. CtIIorothinzid [ItLu rijy of thii' ainjbaatovy patie.1lt *ilth hylv'rtcitsioni. Obscrva-
fionz; jn 34 pati el) s tre at c L for' iip to ivwe yenrsn of contimmu Ili tkrnpy. 1050.
Scientific Se".srions, 25t1 wininal mieeting.. Am. Coll. Chest Phyisicinns-,
Atlantic City, 1..J.

19. Some experiences with a family of anymmetric bisquaiernary -anmmniumu
salts in the trealment of hypertension. Ibid.

20. Methindethyrium, an Unsymmetrical bisquaternary arnmonium. salt: its use
in a fixed mixture of hypotensive agents. Am. Practitioner:. and Diit, of Therap)Y.
10:9583, 1969.

21. Rauwoifia whole root In the long-term treatment of office patientis with hype'r-
tension. 3. Med.soc. N.J. 50:304,1959.

32. Intermittent Positive Pressure Breathing. Hospital Counselor. No. 12,Jan. 1959.

23. -An approach. to the office treatment of the patient. with hyperteiision.. J. Indisina
Sae Med. Ass'n. 52:1300, 1959..

24. Clinical iise of dihydrofhmethiazide In patients with high arterial pressure.
Clin. Ther. Res. 1: 49, 1959;

25. Benzydroflumethia'zide, a new potent saluretic agent: clinical experience in
office patients %with high blood pressure. Mfonographs on Therapy. 5: 4.1950.

25. Newer saluretic agents in the therapy of hypertension. Medical Times., 88:855
1960.

27. Anti-hypertensive therapy -with a fixed mixturie of benzydroflumethiazide and
Rauwolfia whole root. Curr. Ther. Res. 2: 116. 1960.

28. Two new saulretic agents: niethyclothlazlde and trieblormethiazide. Sixth
International Congress of Internal Mfedicine, Basel. Switzerland. Augu~st, 1900.

29. The Newer Saluretic Agents. Medecine et Hygiene. 19:210, 1901.

30 The treatment of hypercholesterolemnic states with sodium dextro-thyroxine.
Clinical Medicine. 7: 1781, 1960.

31. Chapter 55: Physiologic Tborapy of Bronchopulmonary Dis~ease, In Gordon. B. S.
CLINICAL CARDIOPULIMO.NARY PHYSIOLOGY, 2nd. Edition. Grune & Strattoli.
Nbew York, 1961.

32. Bditorinl: Atherosclerosis, hyper-chol esterolemita and the thyroxines. Medecine
et Hygiene. 19: 4~55.1961.

33. One year of sodium dextro-thyroxine therapy for hypercholestarolcmia. Ibid. 19:
464,1961.

34. ilecent advances in) the therapy of puluounry enmphysenma. J. Med.Soc. N.J.
58:462, 1901. ~~~~~~~~~~~~~~DEC 4. cr
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35. One year' of sodiuoin d1 tro-thyroxi:ro ther:1py fr hypercholrtroloinla.

Angiology. 13: 60, 1962.

30. pbysiolomic responses to long-ter'm br013Chordi1,tdo oral therapy: an erminophylline
alumirnrm bydroxide-cthyl aminobenzonte preparation. Curr, Thor'. lies. 4:270, 1962.

37. Sodium dlcxtro-thyr'oxine therapy for lryperchoicsterolemia: euthyroid patients
with cardiovascular disease. Prcscnted at (lie Congress of the International
Cardiovascular Society, Dublin, Ireland, September. 1961. Published: Bulletin
de la Societe lxnternationale d~e Chirurgie. 21: 177, 1662.

38. Antihypertensive therapy with fixed mixt1ures of hypoi~Dnsive agbnts:
metlrycloth~iar'4de-crypte-namlnfe and rn ethyolothiazide-cryptenan.mrie-rceerpihle
cozibinations. Curr.The-. Res. 3:1GO, 1961.

39. Editorial: Old wine in new. bottles, or the renalssance of veratruni In the
treatment of hypertension. M~4edecine et Hygiene. No. 556. 573,1062.

40. right'years' experience In 'the treatment of primary' arterial'hyperiensfonl
with cryptenamrine. Ibid. No. 556. 578,1662.

4L. -Aerosol-induced sputum.: ani effkctlve, inexpensive rn,,thod for n6bulizatiozi
of a superheated inixture of 40% propylene- glycol in isotonic saline.
flis. Chest. 42:251,1982;

42. The clinic-al irnportartce of weight r'educ-tion in patiento vfith exogenous obesity,
Medical Times: 90: 1087-1001, 1662.

43j Therxno-F~iog: Nebulization of a super-heated mixture of 40% propylene glycol
In isotonic saline as a vehicle for broachodilator therapy. Clinical Medicine,
70: 1097, 1963.

44. Sodium dextro-thyroxlne therapy of hypercholesterolemnia: responses of 29
euthyrold patients with cardiovascular diseases to treatment for' periods
exceeding two years. (European Cardiovascular Congress, Stockholm. Swedene,
Juily 4, 1962). Applied Therapeutics 4:0.13,1962.

45. The helium-mixing curve lowr point as an index of pulmonary disability: a study
of 490 patients. (18th Annual Meeting, Medical Alumni Association, The

46. Ventilat ory effects of "Threrxno-Fog" as a bronchodilator vehicle. British J.
Dis. Chest, 57:86, 1983 (April)

47. Ventilatory responses to aerosol's of isoproterenol. and isoproterernol-
phenyleph rine. Curr. Thor. Res. 4:601- 609.10962.

48. Out-clinic ventilation studies in asthmaitic children. (with Wittig,H~.J.)
Tire New Physician ~~5 '289-283, 1906 (November)
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49. llruathlessixsn, vc-n~ilaliun LAudics atid the"' match toc:;I". G't'riatrica,
18: 265-271, 1903.

50. Lung Function testing Ill tile doctor's office. J.Ided.Soc.N.JT. 40:484-487,1963.

51. Ventilation effects- of -arn-cphedriiic sulfatc-incthaqualone resin complex.
Curr. Thcr.lles. 5:176-182, 19G3.

52. Clinical Estimation or Breathlessness. Ann. ?eecting, Med.soc. of State of N.J.,
Atlantic City, Mayl13,1963. J.11ed.Soc.,N.j. 61:23-31, (January) 1964.1

53. The fate of hypertensives tr'eaied medically, MEDICAL TIMES 91: 645-G50
.Nqily), 1963.

54. The treatment of cor pulmonale: methods designed to relieve the altered
pulmonary physiology (in French). Med. et IHyg. 21:633-634, 1963'(July 15).

55. Precision in the clinical clagelficdtiton of dyspuea (In French.
Ibid, 21: 642 -64d3, 196 3(July 15 )

56. Therapeutic Research Note: Pharmacologic reversal 6f the "1 Eniddr~atch
Test " Curr.Ther.1Res., 5:594, 1863.

57. Sodium. dextro-thyroxine In hyper~holcsterolirnia. 3. Cardio-vasc.-
Surgery, 4; 653-658, 1963.

58. The comnpleat cardiologist. Editorial. Med, et flyg. 22:611, 1963.

59,~ Quantitation of dyspnea as an index of ventilation Integrity. Clinical Research.
11: 407, 1963 ( December ).

60. Acute bronchodilator properties of a steroid microaerosol. Curr. Ther-. Res.,
6: 73-82, 1964.

61. Physiblogle benefits of " Thermo-Fog " as a bronchodilator vehicle: Acute
ventilation responses of 93 patients. Am. J. Med. Se. 247:57, 1964 (Jan.)

62. Sodiumi dextro-thyroxinc therapy for hypercholesterolemia.
Geriatrics. 19:585, 1964.

63. The worth of bronchodilator aerosols; I. Pitfalls in the ventilation estimation.
(with Mcllreath,P.J.) J. New Drugs, 4:237 (Sept-Oct.) 1964.

64. Appraisal of the worth of bronchodilator mfcroacrosols. 11. The usefulnes
of four common ventilatory indices in a clinical trial. Dis. Chest. 48:471-477,1965.

65. Managemnent of patients with obstructive brchthing handicaps. Clinical
Allergy and Immunology. 2: 1-4, 1965 (March)

66. Management of patfconts with obstructi've breathing handicaps.
Geriatrics, 20: ilili-I1t5, 1136b(Decernler)

67. A~ry 1(vrtritlialinui flinctlon device: TIle D(ellono-Whlatle. Curr.Ther.flcs.uptei .l jefr r
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6 f. ~vnalo~ ctc~!c LrOL ci a dniAl -.ris-aon In ch~atruetivo vent 11alicia
afcs!; mni' Year 1 nat1 in1 pnl'wu,;l abataliulnrt frari cigane3-ltao can a

matcbhil group Who conttinuedl to sincok. Med. Timesa, 94: 355-359),1966j.

69. Ventllatory performaiice of Ainerfcan phiysicaian. A pilot study ( wills
ivlcflreata, F.3J.). .Am. J.Mvld. Sc., 252: 1-8, 1966 . (July)

7.0 fruglra)-rovenient Ratio (PD.1 .11): An objective Inder. of the eofficacy of
nileracrosols of bronchodizlatox drogn. 61st Annual Meeting, National
Tubexculosias Aasoclation, Lath Annual Meetlng,' American Tlworacic
Society. Chlca-go,1111inois, May 3D-June 2, 1965.

71. Dronchoperxvlant effects of phnetine. Abstract- Mu.n Ron., 13: 552,1965.
J. New Drugs, 6: 162-173 ('May-Jwno) 1966.

72. The tintilled Cardeng Therapo title cp,,prtunity in chronic obstructdxe
ventilatory disease. Applied Therapeutics (Cavada), 8:, 340-343, 1966(Aprii).

73. Maaqueradinf Malady: The many. faces of otnitruetivo ventilatory disease,
Cons ultant, : 32-36, 1967(Fiebruary)

74. A niaclnan-ddc-theophylline compou-d-( R1-C-14-1. I.H-uran absorption
and blood level studies. J.Astlnna Res. t 4:75-7-9, (Sept. )19&6

75. A nlacinamnidc -thsoplhylline compound ( RC-C0-144). 3II. Clinical and opiro-
metric effects. J. Asthma Res,, 4: 80-87, 1966(Sopt.)

76. Cryptonarmlne-basad mnixtures for chronic therapy of benign. arterial'
hypertension. Curr. Ther.lRes.,i 8 : 424-434 (September ) 1966.

77. Studies w-rth icoetharine. X. The vez-tflatoy *e~atc: of ae-ro-o1 n orall
preparations. J. Asthmna Roes,, 4: 209-218, (March) 1967.

78. Studies with isoetharine. 31. Cardiovascular effects In hypertensive
patiecnts with expiratory airflow disorders *J. Asthma Res. 4:25-9-2 67(March)1987

79. Bata-adrenergIc agonist effects of Iroetharine. Ab stract- Clhat Res.
14: 426,1966.

80. A progress note on pimetine hydrochloride in obstructive ventiaitory
disease. Medicina Thoracalir. 24: 306Z1i6 (No. 5 for)1967,

81. Cardiovascular anid nervoufs system. effects as Indices of the broncholytic
potency of microacrO3ols.

tz. Reduction of hypercholcsterolwrnia incardiovascular subjects: Five
years. of sodium dextro-thyroxine therapy. (Abstract). Circulation
24: Supplement ini, p. 74 (October) 1966.

83 Lung function testing In the edoication of practicing physicians: Factors
influencing patient referral to laboratory facilities. (Abstract)
.T. Mad. Edue. 42:878, (Septenaber)1967.

84. (with McIlreathx, F. J.) Airway resistance measurements !2n the internist's
office. Routine determinations juth o diagnosis and care of breathless
patients. pp. 75-76. VI biternational Congress Of Allergology. lIt. Congress
Series (Eneorpta Medical Foundation). No.144., 1967.
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Clinical llxhibit: The -tretmentnt of Ambulatory rPaticntxi with llypertension. A. M.A.
Annual Mleeting, San 1Jranisco, July, 1059.

Indiana A~cadcrmy of-Gcnerai Practice, Mlarch, 1950.

Clinical Exbibit~ The importance of~ weight reduction in Internal Medicine. A. M.A.
Clinical Me~eting. Dallas, Texas, December, 1059.

Bahiamnas Medledi Conference on Ilypertension, January, 1961.

Bahamras Conference on Internal Medicin~e, April, 1962.

VI INTERNATIONAL -CONGRESS Or, INTERNAL MEDICINE, B3asle.' Switzerland,
.Aug. 1060.

Ainc~lcan Collega of Anglology, New York, N.Y. ( Symposium on Atber~scierosis,
JTune, 1961.

International Cardiovascular -Society and International Congress of Cardiovascular
Surgery, Dublih,lreland, September, 1961.

Zuropean Cardiovascular Surgical Congress. Slockiholm, Sweden, July, 1962.

Univers~ity of Liege'. Faculty of Medicine, June,. 1062.

V1i INTERNATIONAL CONGRESS OF INTERNAL MEDICINE , Munich, Federal
Republic~of..Germany, September, 1962.

Scientific Exhibit (Certificate of Merit). 196th Annual Meeting, The Medical Society
of New.Tersey, May 12-16, 1962.: Aerosol-Induced Sputum.

18th Annual Meeting, Medical Alumni Association, The University of Rochester,
'Rochester,. N.Y.. October 11-13, 1.962.

Scientific Sessions, American College of Cardiology, Los Angeles, California,
February 28-March S. 1963.

Scientific Exhibit: Physiologic Therapy of Obstructive Ventilatory Disorders,
Annual Meeting, American Academy of General Practice, Atlantic City, N.J. ,April
13-16, J664 and Annual Aleeting, American Medical Association, June 21-25,
Scan Francisco, California.

Tbirdi Annual Mvleting, American College of Clinical Phartmacology- & Chemotherapy,
Philladelphia, Pa. April 29-30, 1966.

Oxygen ~Toxicity: Mid-Atlantic Society of Nurse Anesthctiste. Mid-Atlantic Hospital
Meeting, May l13, 1966.Atlantic~ City, N. J.

Di-a1gnosias of Obstructive Lung Diseascn. N. J. Acad. Gen. Prxactice, Ailautic City, Jan, 1966.
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Amrcan~'' Cclkogc of Ch.1 tv~ca u. Jic Z3-Z71 1966. Chica1o, XII11Coin.

JX Y1oleratI031a1 Congrerss 0oi DIzcasec- rf flh Chast, 11.0C. Oifstcd Inatittito,
COPenhAIgOn, Augast 20-25 ,1966.

Al-przlr.at of fiie wvorth of br'onchodilator mfcioaexopols.: Iff. Cardlovaxsculir
and nc~ryoux Gy~tcmr effects as L~dices of broncholytke potency-in clinical
tri-0s. .Amwaln2feceting, Arncrican M~edical Asoociation I Mactimg ot
Scctions, on Diseases of the Cbest and Preventive Mcdkiclu-june 19,1967),
AtUantic City, N.J3., June I 8-Z4, 1967.-

Ajrwa-y DResintauca Measareinenta in Mhe Interniot's Ofco:Rotitina
Dftteminations lIn the Diainosis and Carec of Brearhcn Patients..

VI. Intbormationia1 Congress~ of Allergology, Montxaa l, Canada, Nov,.
S5-11, 1967.
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3. DRUG/ASSAY INFORMATION

3.1 Drugt Information

7he test medications were taken fromn commercial lots. They were
as follows:

1. Dime-tane Elixir - 2 mag brompheniramine malhate per5S cc

2. Dimetapp, Elixir -- 4 mag bromapheniramine maleate, 5 mag
phenylephrine hydrochloride, and 5 mig phenyl-:
propanolamnine hydrochloride per 5 cc

3. Heosynephrine Elixir (Winthrop) - 1 mg phenylephrine hydrochloride
per 1 cc

4.. Propadrine Elixir- (Merck, sharp, and, Dohmae) - 4 mag
pheny.lpropanalamnine hydrochloride per 5 cc

Since the test medications vwere not identical in appearance, they
were administered by a disinterested third party; hence,-.the in-
vestigator and the technician making the measurements were "3blind"I
to the test mnedication received by each subject.
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4. SPECIAL F1INDINGS

4.1 Patient Accountability

Forty-eight patients w~ith upper respiratory infections were
enrolled in the study. Each successfully completed his single
test day. A listing of the patients enrolled Maybe found in
Table 4..l-01,
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Table 4.1-01

PATIENT CHARACTERISTICS

79EATMENT GROUP., Dimetapp Elixir

Subj.ect Mo. Age Sex Race Keight_(lbs.) Height (inches)

I 38 F C 125 65.0

3 41 14 C 178 73.0

5 64 F C 129 61.0

8 46 F C 136 66.0

9 44 14 C 191 69.D

II 51 F C - 134 55.0

12 69 Ii C 201 68.0

14 46 14 C 169 66.0

16 40 F C 149 65.0

21 40 F C 138 55.0

23 74 F C 169 68.0

24 64 14 C 161 68.0

25 39 F C 123 65.0

26 53 14 C 192 73.0

28- 40 F C 137 6S.0

32 4B F C 147 6-

34 55 14 C 179 70.5

35 23 F C 137 65.0

38 69 F C 149 64-.0

39 19 14 C 247 75.5

41 71 4 -c 164 69.0

43 58 F .C 154 64.0

44 40 F C 132 63.0

48 54 14 C 161 68.0

Continued
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Table 4,1-01 (Cont'd.)

PATI ERT CHARACTERISTI CS

TREATM4ENT GROUP: Noosynephrine Elixir (10 mig phenylephr-ine h~ydrochlorlde)

subject No. Age *Sex Race weight (lbs.) Height (inches)

7 42 F C 161 67.0

i5 *68 F C 141 63.0

18 56 N C 194 70.0

19 42 F C 139 67.0

37 38 N C 199 69.0

40 37 F C 13? 66.0

42 43 N C 170 73.0

46 60 F C 149 65.0

TREATMENT GROUP: Propadrine Elixir (10 mg phenylpropanolamine hydrochloride)

Subject No. 'Age Sex Race Weight (lbs.) Height (inches)

2 62 F C 168 67,0

4 36 F C 123 72.0

6 71 F C 143 64.0

10 64 M C 156 65.0

29 67 F C191 67.0

30 36 F C 139 67.0

33 64 N C 179 72.0

47 59 N C 175 67.0

Continued

CONFIDENTIAL ITRADE SECRET AHP2-REG-004-0044773

AH P2-REG-0'04-0044773.



Table 4.1-01 (Cont'd.)

PATIENT CHARACTERISTICS

TREATMENT GROUP: Dimetane Elixir (8 mg bromphenirmaine mealeate)

Subject No. Age Sex Race Weight (1bs:.) Height (inches)

13 52 IF C 139 67.0

17 56 F C 106 61.0

20 61 M c 184 72.0

22 .58 14 C 179 65.0

27 46 F C 128 65.0

31 39 M C 171 68.0

36 39 M C 168 67.0

45 70 F C 149 63.0

CONFIDENTIAL /TRADE SECRET AHP2-REG-004-0044774
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4.2 Special Findings

4.2.J Nasal Inspiratory and Expiratory~ Resistances I aRepoirn)

Analyses of covariance were performed on both the nasal
inspiratory and expi ratory resistances using the pre-drug
measurements as the covariates. For both par'ameters, the
adjusted means of the components were compar~ed with the
adjusted means of Dimetapp using- Dunnett's. t (one-tailed).
The 'results of these analyses rnay be found in Tables 4.2.1-01
and 4.2.1-02 and Figures 4.2.1-01 and 4.2.1-02.

*As shown, Dimetapp-is consistently better than any of its
components and many of the differences are statistically
significant.

In-additi6n, the adjusted means for each of the treatment
groups were compared with the "'control *value"~ (covariate)-.
As shown in Tables 4.2.1-03 and 4.2.1-04 and Figures 4.2;1-03-
and 4.2.1-04, Dimetapp and eich of its components demonstrate-
significant decreases in both nasal inspiratory and expiratory
resistances - most of these differences are highly significant
(i.e., p<01)

Listings of the data discussed above and more detailed information
on tile analyses may be found in Appendix A4.

CONFIDENTIAL I TRADE SECRET AHP2-REG-004-0044775
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NASAL EXPIRATORY RESISTANCE
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7able 4210

M~iAL 111SPIJ:AT(SY r.ESISTARICE

Comnparisons of I~djustbd 1I.ans uith "Control" (Covariate)

MinutesAdutdTctatIe-Cvrl! T
Post Dose AdutdT rn -osCvrit

30 LQiretapp 3.74 4.0135 -2.784 <0.005
PE ~~3.86 -0.979 II'

PVA 3.89 -0.021 H5
Dimnetarfe 3.72 -1.934 cO.05

60 Dimatapp 3.12 4.15 -6.284 <0.005
PE 3.41 -3.039 <0.005
PPA 3.47 .-2.204 <0.005
Dimetane 3.37 -3.229 .CO.C05

90 Dietapp 2.62 4.0135 -10.539 <0.005
'PE ~3.12 -4.446 -cO.005

PPA 3.12 -4.432 cO.005
Dilnatafle 2.98 -5.107 '0.005

120 *Dimretipp 2.46 4.0135 .12.631 '0.005
PE ~~3.12 -4.817 cO.D05

PPA 2.76 -6.765 '0.005
Dimetane 2.92 .-5.910 <0.006

150 Dimnotapp 2.41 4.0213 -1 2.60 CO.005
'PE 3.33 -3.698 -to.005
PPA 2.94 -5.757 < 0. 0 .5
D2iretane 2.87 -6.131 <0.005

180 Dlmctapp 2.68 4.0135 -10.173 '0.0D5
PE 3.72 -1.461 -O. TO
PPA 3.17 -4.192 <0.005
Dimetane 3.0 -4.797 c0.005

210 Dlimetapp 3.07 4.0135 -7.168 <0.005
PE 3.71 -1.5D9 ~co. I0
PPA 3.46 -2.738 C0.005
Dlmetane 3.21 -3.996 '0.005

240 vimetapp 3.35 4.0135 -4.893 <0.005
PE ~~3.84 -0.852 N~S

I'PA 3J.5 -2.252 '0.025
Ai ~ 331Z -3 034 -A0-MI

270. Dirnetapp 2.35 4.0135 14.032 <0.005
PE 2.77 -6.894 <0.005
PPA 2.75 -6.983 <0.005
Dinmetane 2..47 -8.533 '0.035

* On-aie tests
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Figure 4.2.1-03
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41

Table 4.2.1-0A

EMU~l EXPIPATORY RLS]STRXE

Caparisoris of Adjusted M~eans wgjth 'Cojntrol" (Covariate)

Post- Bose Adjusted Tre'atm~ent Mxrny tovariate t;P

30 Dibletapp 2.92 3.2052 -2.646 'cO.01
PE ~~3.04 -1.01U

PPA 3.00 -0.711 NS
Dimetane 3.19 -0.105 UtS

50 Diinetapp 2.42 3.2052 -6.413 '0.005
FE 2.69 -2.764 40.005
PPA -2.99 -1.158 - NS
Dimetcine 2.786 -2.385 4.025

90 Diwetapp 2.24 3~.2052 -82- .~0.05
PE ~~2.60 -3.354 -0.005

PPA -2.56 -3.576 <0O.O05
Vimetane 2.35 .4.738 .cO.005

120 Diinetapp 2.09 3.2052 -i0.23 '0. 005
PE 2.53' -4.065S '0.005
PP.A 2.29 -5.506 <0.005
Dirnetane 2.23 ..5.836 '0.005

150 Dinietapp 1.96S 3.1989 .-10.790 ,O. n1V
PE ~~2.52 -3.796 <0.005

.PPA 2.22 -5.496 4O.005
Dirnetane 2.30 -5.007 <0.005

180 Dieta pp 2.20 3.205Z -8.611 40.005
PE ~~3.21 +0.033 us

PPA 2.39 -4.601 40.005
Dlrnetarne 2.56 -3.555 '0.005

210 Dinietppp 2.56 3.2052 _t. 379q <0.005
PE 2.99 -1.17S HS
PPA 2.99 -1.191 NS
Dinietaiie 2.61 -3.243 40.005

240 Dlimetapp 2.78 3,2D52 -3.477 '0.005
PF ~~3.28 +0.379 ns

Dimetane 2.97 -1.243 Ns

270 Diiaetapp 1.99 3.2D52 -10.211 *40.005.
PE 2.29 -5.054 '0.005
PPA 2.18 -5.644 '0.005
Dimietane 2.11 -6.029 40.005

I- One-tailed test-s
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4.2.2 Nasal Muicosal Characteristics

Parameters evaluated: Nasal Serous Secretion
Nasal Mucosal Congestion
Nasal Mucosal H-yperernia
Ease of Nasal Breathing

In order to compensate for any differences 'in- severity of
ijnitial symnptomatology among the four treatmentgroups, a
covariance-like procedure was utilized for the four parameters
above priof~ to making ridit transformations. -More explicitly,
ridit var~iab~les were derived an the basi1s of "Score Changes"
.between the initial (pre.-drug) and each of the serial post-
drug evaluations, Analyses of variance. were performed on
these covariAnce-.like ridit transformed' variables. For. all
four parameters, the mean* ridits of the components were co~mpared.
with those of-Dimetapp using Dunnetts.-;t (one-taifled).

The 'results of these analyses may be-found in Tables 4.2.2-01
through 4.2.2-04 and in Figures 4;.2.1-01 through-4.2.2-~04.
As shown, Dimetapp is -consistently b~tter than any of its
components and many of the differences observed are statistically
significant.

In addition, the means for each of the~treatment groups were
compared with the "No Chancie" ridits (ia... the ridit Rcore
representing a change =0).. As shown in Tibles 4.2.2-05
through 4.2.2-08 and Figures 4.2.2-05 through 4.2.2-08,
Dimetapp and each of its components show a definite improvement
with respect to all four parameters throughout the study period,
In fact, most of the differences are hi'ghly significant (i.e.
J3 ~0.0l).
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Figure 4.2.2-01

HASAL SEROUS SECIZETICOiS

Compari son of Dimetapp with Componeflts [Mean Ridits (ANO0VA)]
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Figure 4.2..2-02

HASAIL NIIUCOSA. coLI:EsTION

Comparisorl of Dimietapp with Components [flean Ridits (ANIOVA)]
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Figjure 4.2.2-03

NASAL PILICOSAL HYPREPMIA

Comparison of IDimetapp w*ith Components [Ilean R~idits, (ANOVA)]
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Figure 4.2.2-04 51..
EASE WF HASAL BREATmNIG

Comparison of --i aih~th Components [Mo11an Ridits (ANOVA)3
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Table .. 20

RASAL SER~OUS SECPETX0MIS

Cornporison of mIan flidis witil '%Io change, Ridits

flinutes 'No Changje'
Post DoseO Trpatment f.me~s tfPidits) RIMSt.- t p

30 0imetapp 0.500 0.667 -3.601 4=.05
'PE D.354 -3.897 '0.005
PPA 0.480 .-2.328 '0.025
Dirnetane 0.667 0 Es

60 Dimnetapp 0.438 0.896 -10.417 <0.005
PE 0.398 -6.539 0.005
PPA 0.560 -4.412 '0.005
D1,netane 0.728 -2.208 .4.02.5

90 Dlmetapp 0.334 0.958 -11L566 '0.005
PE 0.490 -5.633 '0.005
PPM 0.685 -3.206 CO.005
Dimetene 0.672 -3.442 c.006o

120 Dimetapp 0.303 0.569 -11.376 <0.005
PE0.610 -4.024 C0.005

PPA 0.660 -3.463 '0.005
Dimetane 0.B80 -4.350 g0.005

150 D1imetapp 0.360 0.915 -11.387 '0.095
PE 0.704 -P.553 <D.01
PMA 0.533 -4.623 C0.005
Ohinelane 0.665 -2.989 '0.005

-180, Writetapp 0.302 0.813 -9.379 'o.oos
PS 0.654 -1.789 '0.05
PPA 0.686 -2.725 .'0.005
Dimetane 0.664 -1.789 4.050

210 Dbtrntapp 0.334 0.625 1~7.169 qO005
PE 0.667 0.597 015
PMA 0.625 0 NS5
Dimetane 0.708 1.190 NS

240 Dimatapp 0.383 0.652 -4.033 '0.005

PPA 0.548 - .055 NS
Ditietarie 0.750 2.762 Ns

27D Dimntapp 0.362 0.979 -13.136 C0.005
PE 0.591 -4.769 '0.005
PPA 0.600 -3.675 '0.005
Djeetane 0.646 -4.106 '0.005

4 One-tai led test

CONFIDENTIAL/I TRADE SECRET AHP2-REG-004-0044793

AH P2-RE G-004-0044793



Figiirr- 4.?.2-05 Fi
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*rable 4.2.2-08

14ASAL 1:LCOSAL CONU[ST!II

-Comiparisonl oftnar Ridits iiith "Ile Change'? Widts

Th~~~~~~t05 ~~~~~~~~Ito Ch~ange'
ne.-ose 1retmmi~t Ileams 1tidits) REldl Is t P +

30 Dimietapp 0.488 0.615 -2.832 O0.OD5
PE O.554 -0.780 115
PPA 0.r6is 0 NS
Igimetane 0.370 -3.155 0.005

s0 Dfmrot~pp 0.509 0.844 -6.824 4.005
PE 0.457 -4.551 4.D0f5
P13 0.672 -2.023 4.025
Dimethrie 0.342 -5.900 V0.005

90 'Dim~tapp 0.432 0.927 -10.516 .0.005
'FE 0.6B2 -3.o06 (0.005
PWA 0.038 -3.545 40.006
Dimetane 0.386 -6.835 0.005

120 Dfrn~tapp 0.427 0.908 -9.277 4c0.05
PPA068 -2.471 4.01

WA ~~~0.590 -3.533 4.005
Dimetane 0.444 -5.166 cO.00S

I50 Menta pp 0.424 0.830 -7.488 40.005
PE 0.682 -1.510 ~ 0.10
PAL 0.504 -2.576 ~ 0.005
McLmane 0.452 -4.111 D.~0.05

180 Dinetapp 0.392 0.854 -9.8D7 (0.005
P'E 0.747 -1.311 -0.10
PPA 0.507 -3.272 40.005
Dimaetane 0.490 -4.461 <0.I005

210 Oimetapp 0.399 0.598 -S.962 ~ 0.005
PE 0.s1o vd.474 41
PPA 0.643 -0.633 Ns$
11imetane o.5sa -1.265 HS$

240 Oimetapp 0.412 0.615 -4.289 O.co.00
FE 0.618 0 Ns$
PPA n.531 ____

Dinietane 0.491 -1.513 '0.10

270. Dimetapp 0.423 0.959 -11.100 %0.005
PE 0.611 -4.202 <0.005
1'PA 0.625 -4.038 40.00S
Dirnetane, 0.496 -5.552 K0.005

4 One-tailed tests

CONFIDENTIAL/I TRADE SECRET AHP2-REG-004-0044795

AHP2-REG-004'-0044795



Figjure 'l.2.2-0(
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i ie tsl fh lo :h.ung RditsIi ij ut ii

lii ~~pw~tnvv'PJ , V I.! - IN It i ll

JI ill JIll J~
_ _ _ _ _ _ _ _ 1. it f i l I,

ill I'll 11111 lii ''*'''~~~~~~~~~~I! tilt till, ;j - - -I

ITI, !(J Jill~~~~~~~~~~~~~~~~ Iitt*t*'J~I~iltI
I ifll IL itI l.f Il~ fi I ,, Ii f I

J Il-jjfF UI11.1 Ti I -II Y 2f H i db i-if IITB I
J .-IljjJ :Ij jU ~Li __

11TI I F ITI L 11i 1111IlJ i LiI 1.~ J~I T 1ll III' MITilt -iii
Til! ITil! U1 -tI I l II!~~ 1tl i~ll : II; i i-I Ti-S

1W hellylephroa ine i I Ili
'~~Ll 1W IIJ.A 'Thin -b-H ~~~~~~~i-i- l tiP Ill tt

a ; I . '.s7 t j 11__ iIli T iII h

ii~~~ iii- __;-fi-i- jj~~ ~~~~~~L iTI !L tLu III Li)IL-fIL
__ :_ II I I4 - lIi fI I n 11(li I_Fj I I J j.JJIj I i ll J ill I .!.. LI..L!II~tLU ).J4444lT. YH ,I li Ji i ii "T I I JJI, T -T.II

III~~liii~jII ill ill! If t ai[fl Iff11 FI iIlTITVT!iT1 II, II-.J
t~~~ti Il ~ ~ eil' ificant I at1- Ihe 1% ee '~'' -1.1jl~j~en Ip anolam i cata te5 lel (AI asoetieitt I [T T1 Thi H11l0lTiTT T'j'

in.;j - lf lL infcn ttelXlvl
D IflU 1 T ill 0H 11 !idr-li, Tl ~lHI~t l i' l lt 1tll~* l I lI 'l I llTB Ill.

Ii)!lii nu J~jii 111 ii IUlih [ii.'till7tuis'ilA l HP U lIttIllifl hi! [~~~1.11 1111 J~tli lIWIlfhWTi ~it'iI'I ill it'

lit ~ si t~.. * 7 * -I7T-Ill fitll TQiF, T I t a.e

60 220 180 2~~~~~~~ll 740 Tl-htI
CONIDNTIL TRDESERETAH2-RG-04`0479

AH, il '" RE-04044



Table 4.7.2-07

MAAL OIUCOSAL IJYPEREIIIA

Cwnparlsion of Manor Ridfts vitli '1o ChanD00 Aidits

Minutes E~~~~~~~~~~~~'1o Change"
Peat lOIDa Treatniant Reanns (Ridits) Ridits ___+

30. 0imetapp .0.434 0.703 -5.453 4oXoo
FE 0.525 -2.103 <0.025

PA_ 0.647 -0.701 NS5
80rnotane 0.525 .-2.103 -<0.025

60 Vlieatapp 0.473 0.927 -10.264 40.05
PE .0.473 -5.926 <0.005
PFA 0.584 -4.477 <0.DO5
Dlimetane 0,526 -5.234 <0.DDS

so Dimetipp 0.454 0.979 -11.451 <0.00
PE 0.522 -5.810 g0.005
PPA 0.642 -4.255 <0,005
Dlimetane 0.474 -6.421 <0.005

120 Dimatapp 0.405 0.948 -11.957 <0.005
PE 0.704 -3.102 <0.005
PPA 0.520 -4.17D <0.005
imaiteane 0.451 -5.791 <0.005

15D Dfipattpp 0.414 0.894 -9.642 <0.005
PE 0.745 -1.753 <0.05
WPA 0.500 -4.65B <:0.005
Dinentane 0.500 -4.668 <0.005

18D ~~Dimetapp 0.398 0.854 -9.389 <0.005
PE 0.690 -1.950 c0.DS
PWA D. U1 -3.245 <0.005
Dlrimtaaie 0.537 -3.768 '0.005

210 Dinmetapp 0.396 0.729 -5.830 <0.005
FE 0.644 -1.007 115
PPA 0.670 -0.699 Ns5
Dlmaitnah 0.494 -2.783 <0.005

240 Olimetapp 0.:410 0.677 -5.451 <0.005
PE 0596 -0.955 NS5
PPA 0.617 -0.707 NS6
Dimaitane 0.557 -1.414 <0.10

270 Oiniatapp 0.430 0.979 -10.79 <0.005
PE D.577 -4.599 <0.005
PPA 0.596 -4.382 C0.005
01mwtane 0.536 -5.058 -:0.005

+ One-tailed test

CONFIDENTIAL I TRADE SECRET AHP2-REG-004'-0044797

AHP2-REG-004-0044797
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I'abla4..20

EASC OF NASAL BRtAumiLO
Comnparison or roaan JRid11s withb K1lo Chilruefl Kidits

'~Iftets 'no Change'
lost Dose 7reatsmsnt Iloans (Ridits) RIMtS t p +

30 Dimetapp 0.442 0.646 -4.212 4.co0o
PE "O62 -0.214 ES
PMA 0.524 -1.454 <0.10
Dimetafte 0.524 ..1.464 41

co Dlmetapp 0.464 0.917 -8.775 4~.005
PE0.521 -4.429 <O.O05

PPA 0.62( -3.322 '0.005
Dimotone D.469 -5.010 '0.005

90 Dimetapp 0.394 0.969 -11.434 '0.005
Pr 0.625 -3.949 '0.005
PPA 0.707 -3.008 <0.005
Ojinotane 0.488 .5.522 <0.0D5

120 Dimetapp 0.412 0.909 -10.691 '0.0D5
PE 0.685 -3,147 <0.005
PPA 0.603 -4.ODO 4.~00
Dlmetane 0.470 -S.530 nCO.005

ISO Dirnotspp 0.375 0.35 -11.38? ~ 0.005
PE 0.757 -2.143 <0.026
PPA 0.5s7 -4.297 nO.005
Dimetane 0.525 .4.920 ~ D.M0

,180 Dfmetapp 0.357 0.854 -10.492 nO.005
PE 0.763 -1.109 NS
?PA 0.581 -3.328 0.O.05
Olmetane 0.586 '-3.261 C0.005

210 Dlynetapp 0.323 0.729 -9.940 nO.005
FE 0.3.0.113 KS
PPA 0.674 -0.778 NS
Ojimetane 0.620 -1524.10

240 Dipietapp 0.403 0.625 -4.8o5 nO.005
PE 0.656 0.387 NS
PPA 0.568 -0.712 KS
Disietane 0.568 -0.712 NS

270 Dinmetapp 0.382 0.990 -12.405 <O.005
PE 0.740 -2.945 '0.005
PPA 0.584 -4.782 <0.005
Diniatane 0.501 -4.407 '0.005

+, Ono-talled test

CONFIDENTIAL! TRADE SECRET AHP2-REG-004-0044799

AH P2-REG-004-0044799
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6. SAFETY FIND1INGS

6.1 CLINI1CAL FIUDJUIGS
6.1.1 Relationship of Drug to Adverse Effect

The relationship of the study medication to an adverse effect
has been classified as (1) probable, (2) possible, or (3)
unliely. Judgements have been made primarily. on the basis
of information collected over the years the study medications
have been marketed. An adverse effect has been declared prob-
ably or possibly related to study medication if the effect. has
been known to occur or has been reported in connection with the
use of the d~rtg.- All other adverse effects have b~een judged
unlikely to be related to the study medication.

6.1.2 Significance of an Adverse Effect
For this study no adverse effects have been categorized as
"significant."

CONFIDENTIAL / TRADE SECRET AHP2-REG-004-0044802
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6.2 MeasurernentS DI' Blood Pressures and Pulse R~ates

A listing of the serial observations oF blood pressures
anid pulse rate~s may be found in Appendix A6. Although
rises in pulse rates from prerdrug-vailues are occasionally
noted, In no case, :re these-ch'arges-regarded-as being:
clinically significant.
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7. OVERALL DISCUSSION AND C014CLUSIOIIS

On the basis of the data collected under the conditions-of- this
study, one miay conclude that the effects of Dfinetapp Elixir on
nasal airway resistances and on nasal miucosal characteristics ara
consistantly much better than those of any of its components.
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A1.1 Study Protercol 01 (03/69)
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II. UOI3IYS ('0'IPANY N~mo: iurton llarcus! Cohan, ff. D.

Mc*,hcril Rescnrcb lDep~irtmenrt Adldwres:
1407 Ctuorniinrs bti.e AI ~~~nbr I Du nn:jjm a~F x
Mcicbmondi~ Vi rginia 23230 Study-Number pfntocoliNumlier:

Study. 
Type: Spvcir4 XzL...L-sj ______

C~antioflodThrcjnpreutic ___ ; Unontrolled nTliCrapcli

(Attach Oxrin sheetv. If necessary, rand indicate by out line-numbers sh~own below.)

A. 0fl3JCTIV'E(S): To colmparci the effect on nasal ?.irwoy 'roststence': and ci nca.1 obs~rvati'v.

fol lowing a sfngle dose, of Oilnietmpp El xi r to that from a -s-ngle~dose of cbMpbrients.

3. PATIENTSer SUBJECTS: 1. Tcta1.number Instudy: 2. .rne b4d~"td'u:__________

3. Meusenac.s) or syniptoms being studied: Nasal congestion fromt -URI

4. Age ageyr.) Adult 5, al oi 9f, p x.cl 9,~ (ebptrox) P160PUL NO

6, UHospitalized No;Outpaitients. Clinic No Office Yes

7. thr sscfi crtein orinluso, Duration of UIJ~ not less than 2I4 hours, not more than.

72 hours, at time of first test day.

S. Specfic-crtoria fo~exclusion: Chronic pulmonary disease ,al-lergic rhinitis

-C.-STUDY DE-SIG-N
(To physician

1. open No . -Single-blind Yes and. technician) Double-blind no

2. Continuous treatment Yos Crossover 1No 3. Randomized Gyes, or no) Yes

4. If Wlrs is a comparison study:
a. Comp.arison between subjects (yes 0r no): Yes if yes. will subjects be paired (Zyes or no): ND

If paired, rive basis of pairing: _______________________________________

Ii. CoVAP1rInon Withlin -Ut'jCCet (Y0es or no): Yes

CONFIDENTIAL I TRADE SECRET AHP2-REG-004-004481A4
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Study 1 'ittorol Pa-c 2

~.a. Dup (inl od Iuck h1' 1 D I mct )P No .osynophr i w Propadl- i-nc icct

C. Route of Admainistiatio ______

a. Single pose (show unit -size)
Q. tqeecaccy of Admintecc

fc.g., iinplet dose, ad, bidl, Single dos igeds igeds I'gedsticd. qitfet. )n~g s igeds igeds ig ds
I. l.ixt.nd or~ra

(if vollahe exli ee Fixed FIxed Fixed. Fixed
or in SOie l ~

fore being placed on the ~study, or ~comparison, drug? h8 hcours

Given placebo during Ibis 'ivash-out' period? No

S. What concomitant drug or other treatnient will be given (or pcnsitled) while subject-Is is this study? None

4. Whant concomitant drug or other treatment will be specifically excluded while subject is in this study?

Nasal decongestnnts (aral or topical)

E. CRlITERIA FOR "E~FFECTIVENESS" E~VALUATION

givescheulefor hesea evatins.For each lab. test, show nonmal s'nge of values for lab doing test:

OD3SERVAT109 or TEST (inii methnd) SCHEDULE

.A. Nasal airivay esistance* A. 117 tirnc(drug given Immediately there-
______________________________ fter).30,60190, 120, 180.24D. 27D minutes

D. Dl3servlitioni of nasal murcosa 0. As above

"'A.B. Craig., Jr., et.al: Resistanct to ____________________

Alri lor ilrough fhe -Nose. An. of ORL, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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N~uily I'Lutracul

1. Sp'ecific rirhversoc lirriel mnifestations (I.e., 'side UffUitr.') titrt vintarrrd pnritilcoh- oh 'ivatirin In connectiona X*
St111Y d11)9: / ~~~Ji ~ d n~ or I iorih-heada id. Jrusns .jr

.rntuttijtr±Jc uirt ,ii.1p~iat lon hi, on

2. Labvratory detegjiniations (for toxicity prurposes) and schedule tor 1these vabservations:

TESTl NORM~AL R~ANGE~ OF VALUES SCIIIEDULE*
FOR L~AD. DOIN4G TEST

N o ne__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

*Pre.dtug willbin 3 days prior to drUg initiation; interim aspecify drug dvy($);
Post-drug within 3 days following drug cessation.
Any slinormal test is to be tepcsted immediately, and supplemented by other tests consirdered desirable tD assess
situation.

3. SpeCial Phy-LI.11n EY'rar.'nr6tior:
PROCEDURE SCHEDULE

BP (rt. arm stting - )0,3~6p oi i ftB-nd-27a4
,:Pul so (sitting 3 main) mitnutos

G. REPORTS

I., Attached is a copy Of the sp~ecil rePOrt form(s) to be used in this study. (An individuel data sheet must be conl-

diagnosis being treated; concurrent diagnosis; concurzent tieatment; dosage of test dzrug administered; dates of
daig administratien: clinical observations and laboratory tests made to assess response or toxic elffects; full
statement of adveise, effects noted and whether attributable to test druig; adequate statement ot cseful results ob-

'served and .vhethe~ tribtbet etda ago e and-sitnatureol-investigatozT)

it. ANALYSIS OF RaiULTS

1. In addition to isv own subjective evaluation of the ever-all study, a statistical snaylsis will be performesd by:

'Specisl" statistical techniques to be employed are: _____________________________

2. Ana;,yr-,r. will Ihe performed by A.11. Robins statislidian Cyes% or no): Yes

CONFIDENTIAL I TRADE SECRET AHP2-REG-004-004481 6
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!. ,ridy is. conifiv.1fi~Ct on :'p311111'e' by IIL- fijilc. lii: rnnli c, t1I1101 go r p nc' (givv 1110i.rg n rclrlac:.)( nane, ph-lrs iltdicalt

2. Namne rind aenidess of b-141atl, clinic, insftiulnion or oflice whewe clinical work will be done:_____________

3.- Naro and fiddiess of laboratork whete lnbr.bIc'rty voric nill he dons:________________________

4. taliest date that study can start:_____________________________________

S. r:sti~nuted dvintion of tho invc.~tlpatlon as proposed:____________________________

6. )'Uist tow 1epbute will be subrntletdlo A. Ii. Roins for chec~eingi

Ye* No.____; Ihon-submeittd: At end . Pezlodicdlly_______________
7. c om m e nts: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S.LJT13IATURE REIERENC13S

'noe following hilenature references are pertinent to this proposed sturdy:
1. A. hi. Rchins Company hnvestigntionnl Blrochure

X. OTIIEMPERTINEN''T CONIMIENTS (e.g., general description of packaging end habcling of study medications, data foums,
Cet.) (atitach supplemental page if needed):______________________________

SEE ATTACHED PAGF

TI:: __ _ _ _ _ _ _ _ _ _ _ _ INVESTIGATOR: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CONFIDENTIAL / TRADE SECRET AHP2-REG-004-004481 7
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1.SL~ly is criiiipr1r on ri 1s1111-il I 1y tIl'In] folo.vin. commjltlv' Of P:'niŽI (Ili1' MIMPil and( riildw.s) (if none, plerne hthc:,.,

2~ N~amoand eDdiess of Ilepitl., Clin ic, In tImtlon OF offie~ whole climicel vC-11: vilI be doic:______________

3. ti~olind addreis oflIaboiwo'ly'whoze I ointary wvotlc v.ill be &one:______________________

4. Earliest dirge that study can start:____________________________________

S..'Wsimated duration of the~nv.6ritlaaton as prnoosed:____________________________

6. First-Ifew iopoits 'viil bIciubsiitted to A..ll. Robinsi for ehecking
yes:,. NO j thirn submitfted: 'At end _____Peiiodicelly_________________

7. Commontis! ___________________________________________

3.. Lim. RATURrE HEEREUNCES

The following literature~iefere'ndes aEC pertinent to this prroposed study:
I1. A. Hi. Robins Compoany tnvestigationni Blrochure

IC. OE~tPETIXENCOMINTS (~g.,general description ot pachagiug and labeling af study mcdications, duta forms.
s-to.) (uttaclh supplemnental poga if needed);___________________________________

SEE- ATTACHED PACE

'ATE: I__ _ _ _ _ _ _ _ _ _ NVESTIGATOR~: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Section K -Protocol jY10i* Dimietapp iffxir

I, Each subject %wIII hoiva one-.tc-st day. Drug comabinations wil'l be randmxly
assigiied so, that -each. subjc'cr. wiMl receive iither Dhnetapp Elixir, Dime-
tane, 'flcosync.ohrine or'.Propadrinie.

2. UponlY -iobck'-d .coaniercai~l drugs will--basused. tn: .this study.. However, the
r~ndoanAiz-t~on-.-'oda wi~ll. be' kepst, and tVid drUD3sw-1ll be'adminnistcred,
by someone other than' theeXi~a-mirijng phys.Tcion or -the'pcirso'n conductrng-
the'airflov'mn'easure,,cnts.

3. Imnedflaeley, b~tir the-20 rainute reading' Is ~takcn, Wfin (oxyMethazol Ine)
npsal soluticifi.--will) be 'dmhinstercd-and a'readingo naal, risistance
will be'take".30 M'inute la'ter; .ofns
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AHP2-REG-004-004481 9



AND) PACIAGlXCG UNIMURTTI(IN7.

el~aor _____________________________stu'y Thgj.~ -. sludk no..________Protocol ?No. 0 1.

14W~~~~~Nz31:R 1,'TTA, o.D08,5NT.
DOSIS FORD UNI SIZE fl!IlZ ? TTLW.DS R

PAT12STS.. -EQU1f *.oR

Dimethpp ElixiTr _ _____ 10.cc. 24 z~cc,

-0i m'g bro~mphcni rorn, ne, S ri. ... _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

jhany']ephrind ahd ri . p'
IL hnj~ proanolafnird5 cc.) . ..

lnetanncEllIx. -(2 .M4.. bir 1cc)2cc . 8K16-cc. .
* Neosvrnephrine EliX.' (1mg-. PE/lFcc.) - i:cc. 8Bo cc.

rop. d ri -. ~'TI i X' 2.5 CC.20 cc'....

Mriii~a~alSpray 14 d rops eaclh .Zl4

t~~ceniarcia . ~~~~~nos trl Ix 2

CISA:ING ~)I3~ ediatlo ;spseial pnekogrg5n rjequire N Number dose units per' bbttle _

numnbr Ltlsper patient ____totae! nrnete boitles tcerixted ______

LABELING (show): Milje P~art Ilael________;double port label _______;triple part label ______

M E~ ~ ~ ~~I_______________ ______________

DI7E I I,;

roe .~~~~tzl X. S-..Wb a q D L.w i

RO1

(lat Part) .(2nd Pail) (3yd- Part)

Randoznizalion cede rwquired Ye O (f yes, attach to copy' hero slid to completed protocvl form.)

Militional insructionn:
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A1.2 §iAm Data ~Shjeel
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CI.AIII IA(1. DAIA row~i
D1I1IMI~IP ELIXIRI

A.11. RtOBINS COAPA1iY Case. Number______
Iledical Department Study Nuimber ______

I'1O7 Comneings Drive Protodol Iiumb~er~
Richmond, Virginia .23220

(Section I-. [V to be cumplcted at 'time of admission 'to study: date _____

'I, PATIENT IDEUTIiFCATIOU: Initials -___ Age - ~ Sex ~ ~Race

Weight _ _ Height ____ Pregnant-No

lI;DIAGNOSIS OR CONDITION. Nasal mnucosal. con~ges-tIgn-from'URI.

Concurrent medical, diagnosis or conditIon:________________

III.GENCRAL HISTORY. Hepatic disease ____renal disposo

cardiac disease ____hypertens ion ____ a Ileirgy ____drug. hyper-

.sensi tIvi ty . other____

Give pertinent deta!Ils of above (dates, severityi treatment, etc.).-_____

'IV.SPECIAL HISTORY. Date of onset of symptoms of URI_______ Symptoms prese.n

cough. .,___ fever sore throat ____nasal stuffiness____

headache nasal secrction. muscular aching ____

weakness other ____

V. -DOSAtE AND SCHEDULE

Test Dru - Date Time Drun Lot Dose

Ist test day --

2nd test day

VIOI3SERVATIONS AND ADVERSE EFFECTS (Record on other si'de)..
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WE

VII COIIIIV (eg.,ifPrematurely dropped from study, give reason; etc):

Ivate of Rapor-t Sig9nature of. inve sti-gator
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Al..3 Randomization Schedule

The randomization code iiiay be-broken as follows:

A - Dimetapp Elixir

B - Heosynephrine Elixir

C'- Propadrine Elixir

0 -Diiiotane Elixir
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UIV us i gn I or I~ro~.Cohen, ]H.3.

P~it. 17 ra Tt. 0 ru

1 ~~~~~~A 25 A

2 c 26 A

3 A 27 u

.4 C 28 A

5 ~~~~~~A '29 c

6 c 39 C

7 ~~~~~~v31 D

8 ~~~~~~A 32 A

9. A 33 C

10 0 ~~~ 3-4- A

fl A 35 A

12 A' 36. D

13 3 37

.4 A 38 A

15 3 A

w iF-~~

17 D' 41 A

18 342 D

19 343 A

26 D 44 A

21 A 45 D

22 D 46 3

23 A47 c

24 A 48 A
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4. 3 AAnaIXsts of Covariance - NMasnI IRsp~ratory And Expiratorty
Resistanices

Treatmeant 71= Dimnetapp

Treatment 2 - Reosynephrine (10 mg phenylephrine hydrochloride)

Treatment 3 = Propadrine (10 mg phenylpropanolamine hydrochloride)

Treatment 4 = Dimetane CB mg brompheniramine maleate)

CONFIDENTIAL ITRADE SECRET AHP2-REG-004-0044842

AHP2-REG-004-0044842.
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A4.5 Ref~erice on P!'sJiron Me.thodology}

Cohen, Burton 1i. , "Ntasal Airtway Resistance and the Effects
of Bronchodilator Drugs in Expiratory Airflow Disorders."
Respiraition 26:35-46, 1969.
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Iktiior: I it IIIlyt1G. II..el
S. lMAtGI n -BA.Ys L'NNlV YORKItIZ Pifiii in Switzrtinnd
SMWAIRA I UN.l

ke.'pinralnn 26. 35S46 (S9

Nansal Afrmvtv lRsishincentind Meit EffcCZR of llranchoditalor
Drugs hi x pirafory Airflow ivsctrders'

Buxrox M. COJILN:

Analysis of pressnw,. volume and nlow characeteristics has supplantied
mictivenozn.l spkhoinclzy for Crliical estimatfionl of loser mirway rcsistnnce

and Ircsponsivocnss 11-6j and dclcrntination of the lotus of druS action [6J
in ceftieni trials. Parallel observations bavc delined the ;ipoificaint Conia-
bution of thc tupper alrwn~s, printcipally lc:tienasal componcnt, to' total
fephilotey work- and resislane 17-iS)J, imiplying fint ilia rrlatiornshtp a-,
theen upper and lower tlirways dyam~iCS and tb'let of therapy is not
siraple 116-i9). Becautse these ineasurements haw been mdad prni~cipally
in inormnal, oltea trained, individuaks it seemed peirtirent to. dclwrihae
respilratory p~artihioning in patients nilib expiraory airtiow CotAdu LO
the pos-dblc ifatluecec of frlns directed at vrazious sines on the reslistatire
eomnpartments.

maredails awl hUedroa's

Twenty-trhe cnornial adults were micnte)d to 25 rsatrnis wirih chronic Lvoranitth or
di! ust O~t'ructivc pulmonary emiblyssnia r201) ha uw f~mree of tires' ns aas dfssaem
or tiaatemi obunweilon. All of thea .lattcr hail drnmonsumsditn: praenrae of a partil-d
potrdiCBISIy eNIl TCI'it'r hsiote;1c defenz on prior isopjolcrcenvt acrc'od testing. (ll.
iOlqzwzlir reccived sterids, xsntlipe dcerivatives or Symtpatlreomisetf. 2.rCftla for at
lcosl-fivo wcels prior to study.

'l',reatnle rat shc. l-ifth Annual hscet;ns, Tlre Ameuican Coilqe-p of thtical
?1harasaolory mj Ch~joovt'e~rpy, Atijnljo City. AV. ., 2.lspy 2-4. 196S

of Meldichie. Itir ew Je'ri rsey Collkep of irtOi~nr

ltecrieal~i.lobe5 S. MO*

NOV 3 0 1INI
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30 COUNs i.,'lA.ta e~'a~ e h ~ks
The tIely kshnro PIcly~niosastpl used was A rnodifiaetion of 'Mea .pto

122) of 51w dgte4-n of lDt.lts3r.~ Co% wl. ,Ind akwejlgc I21). I the %orme!ltftCUW nod
presstlrriotlumr P'ciltow.-pic ltx'opk in%;:ril' werc re~id directly' ssih the czdlt'rwdtrIn rttsrliclenmi for the tihLeefr d.ruijldby 11trxoicrs231 rJ int cre ph~It .sp.tphed.
Nival re-4l4anee IR,) nas calrubleid fivin AlL'sC go~t% st Sim Jifficithre l'rtueent UTe
Valdes rccorded elurin; nuisal fiR, R R nJ cmi- (PO) t'reinthntp. Iaa resiefn1
was ohio delernijord % Ally the suh'jrck "outside the ehantdier by rosteri.,r leeironic
fhilnornctry (It'-. 1). A rfli.nka preuoitsoaeltoarphl nets finterted in the otidet of
23-LI) rebscrtthing pm,ssserr os.A: Iliae pressore drvp actors the ivire2 snebb screen was.
measuisi wiytb a Vidirecclrsilns -pi pressure tranvdurer' which prinienred the flow
tirnal. 'lci polleth~leric tuthes %scit sealed into separate p*eloactions nmiod in the

ttody of the nuisi; so that one ended just intde The 3=5s'. Ahslec the oithgr usia
positioned to pass betweeni the closed ijps of the stuhject to lit (in sthe tonpe.t its
open end scrinsin pressure chainget In the posterior buiccal cavity and in the oral
pharqwix. Mmes tuslei %ear rosinacite to, a plwsologiz prsurMssndmer sTi)i
generated a sienall proportionate to the prosvume dhlference betineen the or.tA phasrin%
and tlte peints in the mamk estetniAl to the- nose Nsu berore the law reI&tance porn.1
£stotscr~ioprph. rhe fnnu and prossure sipetls ucerc ntplifiedt srnd drplet~ed on the.
pircsllbihrnd naxi of the oscilloscope anhd were phoreoraphted. Flow wsen lisp)..yed
coten %1ws-ttcah sas and picsismic an thes btiorkntal ail~s so Maia e-%piratietn ocrcupied
ihe riphi usp&i Sundrant and impirition the- left loner qisadyret lIii. 2). Incrra-ed
110w eesistasnce Frtissrd the eipiratoty etire clot),a he. whereas a dieetea"c rsist-
ance, Induced a counter-clucLuite dtpl'pisement. lprpiratury and expiritor) resistonce
were, read at the leferenceflowr I-IC of 0.5 litre.

Follotsin; citculttion of refjsstance compArlincrnss for the 5D sutrJecs 10 p.'sientw.
n'ith obstru'cite lung diat:ess ntcred a double4.lind. crossoter protocol ircluding
isoproterersot aervsctlierd froen a nwtrr-d lml d stsie~ lthe v*! i.p
and thetir mildchd plecebos, in foutr ccossbinauiorss for each subject (isoproserenol
aerosl + plecebo drops; isopnoteneriol aerosol + phsen)lrpluInar drops: placebo
aerosol + phen~lephirsne dropi and placebo atrosol + placet-o ilreips. on c.-cli of
four coussrrdtiise d..s ofter three diernxifntletorisech of Hoend RI wils tbh
plelhysimo.graPIn end three recordings of It,. rhip. 'nrmcislly. ao, Fahzilstiosss of the
aerosol vwere zisen anti two drops of the nasal solution ;nstilkle in each nostril
Wcordingp to a randssmfzed code; mhetret& arem repented frii~tenorer S. 15. 30, 60

intipO0 min sfter oted~icalon.

5 Facscli Nso. 3 Psseurotachopraphi, lnstrnmentallon Associates. New York, 16. Y.
4)1,o,27013 Itflirectionat (Ias Pressurec Transducer. Healets-Paciard Ibliciml
ivso.Walitlm. hns

*No.760-350DO Carrier 1're-Amrpltflerm lIealc-ett.h'rIrd.
'X1sopiritciensl uat pisen as l'oedibhalrt,_Riker Lethoentories._Northridge.

~~ suspension ~~~~~~.Clntail' i. nsy ol-flsoprozc-
arnl sulfatc; 0.07$ m-r. of dru0 is tdeliseird at coels raise dclpressio.

l'bhexiyephtruic nes ;is'en as Nrc.S)Ptcpbhris hLydruc;hlorisle Plain (Intzrnanoi)
0.25 t's Solution'. WVinthrop Lollor..toiirs% New Yes'.. N.Y.
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osf D1ntu 1jtt r .%'r in 11%phl.,iny AftUi DsIra 3

mask,.

ThoPw. Wtl eI n

D"11"enval ~ 1•

Fig.l. Appmratus fOr McaIl~rintI ivaa Orr flaw res~sL-nee by posterior rlinormcfly.

TJ i* 1 3C*.w L-

I ~~~~~~ L

L~- l - - Jj~.~~4ifji 7 r'

L -'Ii i'f i :217&T~t &'s-.;.5:

-ii i 4 : -jjn q *:- r-1 t

£t2 M11f c -3. -a .d:: np 1- n'si rcItift rn "r-Lowi iI *-J fa Iot
Faa andfo c' " ma J;pA~4L:HLdXriind epsletyJLinLon n1
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38 Cdio ''t uwi tmiln n telfct

2Tobfe LIt lc~ualcor flow p~ayiniining ifs normial subjecls anid paients~~ riila
czir.plisrny Unfllow salcrrtde

3nl4'ctsr Flow RC~.lanrce (eri ILO.I 'Fe

Lower: Airwaysy MR) N)ir,%t Ahwa*s 0Q') uI.,tAirvVi1y4#. +15)

Normats (25) 1.49±0.14 2.47j01 3~ .96i0.

Expinifory
AHfOW 1.065:0.91 834910.72 7.05+5:OM

1 2.75 2.23 2.4
K' 0.01-0.005 0.05-0.025 x00
slaniflcnnca

A. Comiped~an of nornril subjecis void peptimi. Table r presents thc
values for resistances in b~e 25 lintic;ls withs obszirul-, eliva n;s d-mcsders
and thea 25 matched isormnan sobjicls. Mleart values for lower airway, nasal
and loala redsisances ms'rs 1AD, 2.47 and 3.96 assH120/1,1sce for die nor-
mai indlyidisals, and 3.06, 3.99) and 7.05 cm H20/11/see for the 25 patients.
qspcCtiv'ely. The differences between the three flov resislance indices
Were sigrilficant at the 0.05 level or bztcer ini distinguishing the imco grouips.
Values for R._obtalmrcl rhiq~ometrically Ayqer~jn good ge-neral agreeyria.m
wiuli-lbose catctslated bv plethstromgraphic subtraction.hMc.nnfl. tsccounittv
for 56.5'%.Ot zestal airways risistanC07for iiatienis withk hrcathiu- Niandi-
caps, and 6230.3 of sthelitoal for noruijal subjects durlu.- nasal breitling.

D. lMcarlour of rejsisofcc. bsdiccs by the cibdnica dnim ithal. Dirsuc ons-
binations ledudi- hs)r~iie rp tado fllsi in rrean K.,-%wmtcU
isuprotmeseol aerosol +.plaeebo nosa drops and. ste combination of two

aerosol + phernylcphrfnec drops, isoprottrenol aerosol + placebo drops
and placebo aerosol 4 jshcnyleplssine drops. in descensding orcler of
effecihnexi-s, with a1 sliclit rise lullowin5 She combinerS pLieco Qh1-. .1).
-The, 8rtatesl riejline iln totad resistancee ([It. + Rj) occurred with liha mo.O
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of N~~u~icsd~Iitoritr% r~puratoiy Aa ltn M~osdcr, 39

.20~~~~~~~~~~~~~P

0 ~~~~~~~~~~h--PL.'and P.

.0 a--.. PLand IS
*--. Pflandt
&--A. MIand IS

F lk3 Ieaviorr of roron Ansal- rcsisriance (R.) Nkm oird ihe usc of four imml.
drops - aerosol corni4nalldrif by 20 patiei't mith obsmructh' ventilatory disease.
(PL & PI.. repreorou pbrcebo ,ios Oropa arnd placebo aeresol; PL A IS xepuesents
Plavcbon iisopedas and hoprolercuol aefroso; pH a P1.. rcprrscmis pheraiphrpirne
jiosec drops and placebo aerosol; plO IS cepreserits phenytrphtine nosd drops arnd
Isoprotcrenol aerosol).

..20 ft

~~-6O h~~~~-~~..&~PLarld I

... PHand ft

Fil.. ]hieecor of n-evin lower ainross resitance (P I fotllaine the use of four
mslrvmps-urroaol conmbinxilon by 10 petukss whth obstincirm vesstflatary disea.

YUo caption ia described in the Ictchil, Of Imisre 3.

active medicarlons, placebo aerosol +- pfienylephrine drops %wssnlr
wodIale, and isopipiwrcnol aerosol + plOacbo drops followed ht efkecii-
veness (rip. 5). Thble 11 lsts. the roain1.n ror rachi of rthe respirotory resist-
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Crnjix Ml Aiim'.y R -4.I.oce oni3 :th Effect

020, ].

~-20.--

-aPL ndf

&--- Fit wd 15

1J:.$. flehavicisr of ftotl Afrmmva fti4tance aR + Re,] fuofluwin.- fic uso of four
mm4~ d2rops-meoto1 couisbrinnorn by 10 patictns With obstructiM ventil~tory dIst-ssa

7b cpio s 11+11l nMelred-of8+r83

5 5 3J0 -W $0

Pir. 6. Ch.=LTs in It flI prnilionin. for 20 patinls MMt! chronic ohtmidciv lung
iscrn,3% PWRrI'Cnl IhIo jorctul,i of loL.J1 simvys MMU'tMVr, fouloainz ithe inc of rout

zosa&l drops-arrmsl comnbionlfum Thie dra; sdicuLcs are cjipionc.1 as in the
klonuls of ficuics 3, 41 and S.
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o~f llrocncloJhwir 1). v.-s in Etrii alory Airfhnlv D-ite.,zfr 41

7Tvfb 1I. T~lrtiivvr :,okin2 of :icrM-na'st drop.calnllliart;". icfr airways
reitnce effects

Airut43: ResWarre, itellatitc -rininr. of Cantbirmiirios'

Lower zmnva~s Ph. + L. >-PI. + 1.> Ph. + P1. > P1. + Ill.
N~ks~l zrina.zs Ph. + pi. -Ph. + L > P1L + 1. - Pi.. pi.

Total ~~~~pb. + L> Ph. + Pi. >ri. + L.> pi. + .

I'Ph. + L - Pheny4rplirine ercips and isoproicrenol -1erotot.
Pl. + 1. - Placebo drops arid iWpmicrenol srwrooL.

~Th. + PL i- Phen kterhyne Or "s and Derosol bC
FL. + Pi. -Placebo dironsvind aerosol oriraccbo.

ances of tbe four consbizsotionss, which fivre signilicant at the 0.0S level
or begetr for the difftmaencs observed. rigucre 6 presents tho response to th-.

various thcrapies as changes in shc it, -fatillonsin~g.abe um-
rizes them M.m. values and standard lieviatios, for the reistaince inics

their per cent changes Iron) control ztnd their statistical significance at the
0.01 level, using, Oltbarnm's method 1241 for t-test interpretation of
zepeated measurernenls made on the same subjects..

Althroughs the relationships of ltme respiratory functions-of the nasal pas-
sages and tire lower alinvay hinted at in antiquity wcree explored during
the last century, it has only beens within the past decade that acceptable
metlhods, have be-coxne available for critical assessment 1253. El-ciroaic:
prcsentalion of nasal ventilation now .offers'a. practical, highly sensitive
and reproducible approach to clinical drug studies yielding scilial obser-
-vstion&erreent .affihTertix' hiang na etient inconvenience.. fl--causs the

nasal pressurec-flowi curve is csscntially non-linear, protocols relating
inspiratory and expiratory pressures to a urifform.. spacified rate of flowv
appear lo b, The most izilid reflections of these chan."s 112,26-271. Atthe
lower flow rates during :hc WOOt in'cription of the Luncs. v~hen linearity
is approiached, resistance chringes provide sensitive and objee'tive Measures
of nasal paitency and thne impact of aller~gsc, infectiorus and other influrn-
ces. as wrell as therapy I26-29i.
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A119,J)i rcstihlic Wh*iu ofr10 pAiikJts wiili ob~imuctms %mi1aimry

Megan lCVPua1orY MbcaVlac

Indires Contra) w in, 13 Alin

ssarno~crwnol
.unroAo and
placeb~o Aiops

metan 3L25 3.9 4.45 7.23 3.32 3.41 634 3.3
8.13. L04 V57 OM3 107 0.79 0.6 M3 0.32
% tim&C - - - -12.3 -41 -WZ A~5*9 0
Ligrcnmea= 3 4 8: B NS3

lso0protomcol
arroacl anid
PUMICtrphfl
drops

min11 3.35 332 4.44 7.06 3.72 3.34 5.5 2.75
3.13 1.02 0.37 0.79 0397 0.16 6.Z5 0393 D.63
% cbMnrze - -- - -15.5 -5.1 -a5. -3317 -29.8
Csig~itikict . 53NS 8 B 3S

P?1acebo aerosol
xnd pbcnyteptmrin

"Icat 33 L.05 436 803 3.69 4.14 6.50 2.23
S.D3. 0674 0.43% 0.28 0.91 0.50 0.73 0.11 0.38
% C113im - - - -4.S -3.9 -5.0 .-22.7 -31.3
&?psifirancc' ]s NS3 Ns6 S S

Placebo aerviol
and plaocebo drops

vtev 8352 4.OD 4.32 8.1 4.04 4.67 3.E0 4.2
SMD. 3.00 034 31.34 1.03 0.3Z 034 0396 OM2
h cbance - - - 2.2 0. 3. 3.2 5.7
4nigramm ' NS3 34 NS5 NS3 NS

I 3t9i~irsnt at fte 0DM -mtr or khler., calculated b~i the method or Mtmv4, for
anabsis of Poa;4nde'o;*a1 samtpks.

7its phj)Mokigy-of-the-upper-arstay and-tba-imporktmico of nasal -2ir-
flow and nasal respirazory zcflo,.cs in lotal vcrtubdion have b-rcautthofhi-
mwes'cy s-evicunca 130]. Nasal sicnosis may- 4b comapeitseied for by an~ un-

usually pounerful Vulrmonry action, bitt mouth breazing mray occur, cv-ca
whitt a normal nasal passage, it lung function is reduced bk' respiral ory or
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of 1knc1;rW.,1or Drusc inr1~pjr~klry Auslow DMorJeft 43

I412 R. R& Rt. Rt. Rs. N. R. R..

3.9 6.67 3.85 2.812 6.91 4.18 2.73 6.81 -4.09 2.72
0.61 1.07 0.84 0.53 2.06 2.28 0.48 1.05 0.I 0.47
-29.7 -29.1 0 -35,9 -16.2 8.5 -37.9 -17.4 6.7 -A8.
a S 74 S S N4S S S NS9 S

2.i9 4.08 2A42 2.54 4.8 2.40 2.42 A.SS 2.22 2.33
0.38 0.94 0.S3 0.36 2.01 0.A0 0.3D 0.S5 0.44 0.2
-37.1 -40.6 -397 ~-12.7 -423J -3.7' -45. -4535 -43.3 -47.3
S S S S S S S S S S

3.72 6.05 2.50 3.55 5.93 2.40 3-? 6.2 2.30 3.96
0.75 0.65 0.34 0.73 0.63 0.4S 0.S 0.9 0.81 0.63
-14.7 -XV. -39.2 -16.3 -29.4 -40.7 -29.0 -. 53 -43.2 -9.1
S S S It S .3 S S S NS'

43i7 9.01 4.20 4.81 8.83 4.14 4.74 9.04 4.13 4.91
0.73 2.02 0.3 0.79 J.17 0.33 0.72 0.91 0.39 0.73
0.1 17 5.0D . 4.2 3.5 4.i 6 3.2 8.6
Ns5 NS N.S 'NS N4S Y6 X4S NS3 24 243

a Al. mrpime.nts udn sum of the rselisnee for the Ioswr arw.ny end the tnsel ammmx.:
7A. teigecnis th.e roitilnx of the nasal ainmsys;
Rs. loprmsnls the re~stance of the lz..u nim-ay.

nasal obstruction as wrmcosible for redluctions in spirogra. hic i dice and
compliance. increases in pulm~onany IcsisIanfc meaosured througph 112e nose
or moulb and in venlifstory work, iarinblcs sitnific.ant~y battered by
successful mc~rical or suqeical trcazotmcn 113. 1 9). The lack- of correctlion
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bely-cra the dtegrcc or Jiasal obstrulctio l~ ieved~( and the ritzgitude of
linprosedlmil' function silnrcsted that the stimulus resp-r-ne ws medli-td
thiour~i a reflex arc 119]. Alhcolar hypoventilation, h.Lpoxia zwd hT'yr,-r
citptti Itave becain tcriiintted ifl the Scricis of puilmontary hylricn'%ita
and cor pUlmonale [loin obsliuetive lekIPHS of tile 'Insal pis'ae 132).

Unlike our subjects, Optra's firc individi:lAs with acul~e or chyonic
bronchopulmonvany disaD diers had abnormal noses. In Kthe only eealuation
of subjects comparalile to our own, Not 7ir and U,.siit. repirt.-I in awer-
agle-R. of 4.72 cia 11.OflAe for 29 patients %ith 'chronic obstructive
bronchitis', and arr averazec of 3.74 cam 31.0~/1see for 413 pcr.%ors wi.thl
healthy lungs, data not ciiliniilar from the preseent estimates 113]. our
experience reinrorces 'ilia data of Xoi~t and LULiet. in suggesing that
aiasalahfioi resistance 'is freniuently cletated in the prcscence of claonic
obsteuctive Iung disorders, mAkutg at Sinportant contribution to thre total
breathing handicap of these patients; although absoluto walues for R. and
It, xisc, rcspiratory resistance partitioning resembles that of subjecits w~ih-
out uliper or lower airways diseases. Althloigha the absence or significant
distant effects from systemic absorption from the midicatwcn instilled in
the nasal passages cannot be excluded wijtbout definitlie phiarmacolo~gic
support' [33]. analysis oftre clinical' drug nrit, suegn tha thsloa thc.
rally of the natal airways was responsible for reduction in R,, as wvelt as
It, anid that the coinabinaclon 0! suchs. rcedicati'an. with an aecesc? of
Isoprotcrenol,. a sysupathomirnetic amine brtrncliodilator, %,,as superior in
its effects on thecsc indices and Iota! respiratory resistance, than either
drv-ri alone. Description of chungas in nusal flow and lower respira-otoy
tract resistancef may be inoic infomnnatise and precise- than reliance upon
the latter only in judgin; the efficacy and sitc of action of drugs directed
lo the jehief of airway obstruction.

NkTsal resistance was calculated iwith the whole-body, volume diiplaca-

lients with chronic bronchitis or pulilonary enhstaand 25 snatclicd
normal subjects. Ten patients entered a double-blind crossoer protocol

I...StUdkS Of 91htrlr PS UtSUIP3ian or tale hiave raifrd to coent to my attrntloa
j8td~inrao 33].
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of )virdl~bi~llarr 1Mu.-% in c~k17oPrmu Au Iamvl 1..ordcm 4S

in~ %wicrie 1oproicinol neroxoJ. p!hcn~lephflnr rinsal dropt and their
rcsprechive pIlscc1xos Wete r5men fin four Ih-smelp.nsiC comfrmnatso.ss

Mean -.'nIucs for knwar ar~irwn3s na'nT nifrnys, and [orif! re~sistnces
%,Lc7c s.ipilnilnIy )si-ber for ilie paticfll &i-Oup, aldihou.9 respknatory par-
Iitioning %%-as uc.,hanned. 1Thrr'y diwected to thep n.asal p%%on,-es 2ione
had helpful ecfh'c-s In Ioweyir.- ilhe ohoorianl lower ancl onsal airway
resislances. Natal ic~phnatory d2 inmiics can not be 11 7C5:rrdud jn thc
coninderoalim of brcaihimg handicaps nor in the theropy of airways dis-
ordmr

J.31 Ru ,I. T. L nd ADr.LwV% C. P.: AirwoY neshjtnrc stwlfrs in broo~i3ij asibir .
5. lob. clia. 24zd. 5M: 860 (1959)..-

2ALOV0. T. C. mnd Wwwrrf, G. W:. Evoalujiloz of nmeslmds tivid in titeertn9-
hsn~s o oesy :sj~ncein man. Amer. 11ev. resp. D. 87: 529 (1963).

3.DAurninminr, L.. Lowisoy. P. W., Jr. Pnd Comim;s r).i%. li-: Slve studirs on
acrosojsi Xi. Comporatine stud'y oif sense nseilods used for cleericninfn conaric-
Vtn an dil i o then;~~ afters adin~er;i phnum-carn~knI or dosi.

*acrosols; scrdhisty ofVi thle fti moprnph medmod. Awl.. inL! Plvjmarcod~n.
129: 469 i6)

4. CauJM. A. A. snl ndx 14P.F0: CompaolIvec efeceta of Isoproterenal acrosole on
maiwy rcslslancc in vbinrtihv pulmnonarydniscase. Amer:. J. mcd. Wd. 249: 303

I 57imr .1; TfA%-..or, G.: Rror, 'it and R~im, M- Ei;Juallon of %1,7rromdr.
inlthods inwl to inicss anlonrnmsfll.S in aleway mblaosnce. Ams:r. P~e,. reip. Dir.
30 257 (1965.

G.PAYIU. CD. JB * ir.CLsZirt r- 1. nod lis,, D. P.: Ainvay rcsponmi'cnes ins chison-
hcobsinflctivC pulmoniiry disese. Aner.3. 3Met. 423:334 (2967).

7.11u-sux, J. Tim work of 1brcnining throu~h 11w nose. CMin. Set. JR: 33 (2960).
LY'rr~ers, D. 0., Jr.; Urir. L. ans Wtr. J-' Partitioning -of respiritocy rcsstisnnee

5In mon. Fed. Pi':n"P.15) 377 (3960).
S.* Bi~rr. It. Indl WIacON t. E,.armloraciv aiway reistico on, Mon. 1. app?.

?tsysol. 16- 3261 (196t).
I0.FLritki. D. C., Jr.; SMrAv. 1. and 0r,'. L IL: J'auifaninz osf respioclory Hlow

udfitance in man. M~d, 19: 1153 (2964).
hI.SPLnrI, MP. H and PrtA%-r, R. Il A techniquis for 11TICSUein; Mal~ and jrul-

monnrn' fl-m W~~t,,n.ol bd ]-9v 176 ,5ga.l-
1ILC-nAIO. A. If.. J.; rormss. S. and Mefthrd13T. Jr. J- Rasissitiec to. aolelow

.thnrourIn tine nose. Anti. Ocial 74:.589 2955)

InoiJ pezsymnn~rpb ?lcl.Thorn:. .13: 349 (19(5).
14.irazacn.~V.S. Tko erclua'iion of ndrunga fka~in; airnv~s aesistonce Uilh a

inewly emltm'wd appratunm Proz. ITsMirCh mi Scientili Developmenct Conkienice
of fth V'wrshiary A~socijlicnz. Dec. 9. 1963. pp. 33-44.
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46-. Cunt N

MQ6c4. .. 3- %ii:rdflj:T%; VI ).1bi .hir-mani or tvtni rcspir$101 and MiV nasltir-
Slowv rn.rJinec. 3. incr. mid. Aw% 192: )46 (~~)

36.1 0AVAI4. 61. I).: Xi~.sw . : md1MuILY.l. i, Jr.- A modirked aedmnqpe

of Ai nwatry iii~h a prsreiuN~ery note oni atm: efler of uisiial deon~csiannl
vilmninln-een PraIly. Lsr.& n:n'rope.. 70- 153 ti9o.-,

l7.Coln1itt.,.N. Mi. Conemi'I or Pasl'Vbys!3ovo33' related la coricrtive ausnrery.

IMOLM4, J. 3.- IL Nperunszsila OtneIvaliosa of' thme adaionbuidps bhelneen orper
eitwaj Ob'4enclion, and pulemonozy func;tio. Ann. Olol. 73: 363 (1961).

17.0roug&. 3. 11. iMian v~dnrition ;Pjs the mncrbofiks ol bteathint. AetI. Oild.

2O.Aenittic~n Tlnt-ec SoetklY. Coznniitr* on din.-nislie niandards for nontubeg-
melous reip .-kiny dllscasen Anter. ),.v. resp. Wm .5 162, ML62

2l.Conwu, D3. It. -and %Irk~nmsin, F. J.: AppraiMa of bwunelodilator nicroatusmols.
1. lItfuls In iwn~ilowy estimasipa. J.-=%v Drugs 4: 237 (1964).

22. hMLAn, I Veinase dhlaispwnms pleabplpvrnjrp for respiratoary masulementsn
In human salbjeea. J. nrpl. l'b~sioL. 15:736 (1960).

2).Dullots% A. Im, JDoitrn, S. Y. ant Comitor. J. ML. )r. A new mecthod teit
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4. STUDY PROTOCOL

4.1 PROTOCOL DESCRIPTIWO

4M1. Ob~ecti-ve

To compare the effects of single doses of Dimntapp Elixir with earh
of its gcompopnnts an n~A1 airwayresistance -in patiimts vzith u~ppr
respiratory i nfect-i ons-.

4.1.2 StudyD-esi-qn-

Trhis is a Lingle invest~igator well controlled spectal study in~
,wbith each of 'the pa-tients with upper respir~atory in1fecti-on
received -a -slnge dose et timtapp Elixir (24 patients) or one
of its three components (8 -patients/.c~ompongint) on a single test.
day; me.~siremnents of niasal .drway reststance. and ;subective
evaluations of nasal mucos were made every 30 jul futes After
drug oadministration for 4.S hourz.

4.1.3 Pntient, Description

A,. Selection Criteria

1. Treaited ConlitIonns) and Diiagnostt; triterior

-Nasal .congestioLn due to upper~ rasplratozy infections
-Whose Ortnitin was not less -than ~4 hours .-And not more
thWn 72 huiurk ait time of test day.

2. Prior Treatment Vritoria

48- hours off all drug; 'having the same general pliar=n-
co1lincal -actions as' the st*d .medication..

3. Safety -Exclusion Ci~teri~a

:a.. Chyvnic pulinnary -disease

.c. Pregnancy

4~. Miscellaneous Criteria

a. Adults

b. Malei; and femal as

e. outpatients (.office)

d,. 11illingness to participate in a one day s~tud~y.
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B.. Tho patientis C"ere numb~ered seriall1y -as they entere4I the! study
bhld wePe -assi qned to one of the study wicati-vas on theg !asis
of a .raedomization schedulp (~see Appendix A4.3) prepared Jty
the flipmetry Unit, A. R. Robins COM~nI~Y.

4.1.4 TWnatmnt Groups

A. Test .GrouPs

1. Dinmetapp Elixir containinlg 4 mg of bromnpheniramineh maleate,
5 mg of phanylephrine 4iydrpcbinrtde. -and S mg -of phanyloro-
panalaoine- hydtrorhInorids per 5 ce.

B. Contri1 13rpups

1. 131mietane Elixir containing 2 .mg Of Irophenir~Amine inaIeate
pe' :5 rc.

2.Heosyneohrine 'Elixir ~Ontodinhg I mug of phe~'ephripe hydIro-,
chloride per I cc,

3. *itpadr'ive Elixir conftaining 4 Tag -of phenylprop~anolamine
hydro~chloride per I ce,

C. 09sage .s.hedules

-Using the Ran~dopfizarion :Schodule in Appendix MA4. each patient
receiv~ed single dosgs of test medi-catlon on the morning of the
te~st day accprding -to -the -following sc~hedules~

Tre-atment *Grbup 1. 10 cc-of Dimiatapp Elixir (8 mag brain-
pheniramilne maleate. 10 mg phenylp ail hydrochloride,
ip mg ffhenylpropanol.aimife hydrodhm-ridle

Treatment Gr~oup 2-. 20 cc of' Dimatene El ixir -(8 tag brom-
phenlhamine wileate).

Tretmeiint WiOWp 6: 10 cc of~ M60-~jui .~~~t19
phnyephrine hydrochloride).

Treatmnent Group 4.: 2,6 -cc of Propadrine Elixir (10 mag
phenylpropanolo~mfine h~ydrochloride),

*S~ce thp test medications weres not Identicai iii appearance
they weore -dmini~stered by a di si~nteres ted third part~y; hence,
the investigator 'and the tachniciAn making the maeasizrebients
and assessments Wer~e "'blind"I to the test inwdicati)Dn received
by 0each subject.

At four hoprs (24 si nutes) afterdsnec patient re-

ceived Afrin (joxyetazolitne hydrochloride) nasal solution.
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C. Loncomi tant Treatments

i. Excluded

Nasal decongestants (-oral'and topi~al

2, *1n~udedd

Any medications and/or treatmnent$ neededI for Concurrent
co.ndi tions -were perwi tte~d but -were tb be recorded on Jatt
Ooe~ts..

4.1 .5 Assessment of Special1 Findings

At 11O hbur ' and -at 30, 6D, 9DG, l20, 190, 24.0-and 270 minotes after
test medi-aation was .a oinistered, the f~ollowing ~ar5es-sments -werm
Mnde:.

A. Natal Airway Resistance

.Using the Respiron both natal insV11tatory and expiratory-.resist-
-ancos were meas~ured. The results were reported as pressure
.(cm ri.0) .at 0D.5 Li-sgc.
See Appendix A5.3 for the following ref~erence oan ReSpiron
wethod6i.oqy.

Cohen, Burton M., "~Nasal Ajiyway Resi-stance and the Effects of
Dro~nChodilator Drugs 'in txp1-rata~rY.Airflow Disot'ders.'1 Popiiat-4m
25:35-46., 1-969.

B, Mr~cteristics of fNasal Mucesa

.Subjective evaluations were made of the fb.IOlowigz

1. ftsla.1 miucosal cpngestion

2. Na~A1. nlcosal hyperemi~a

3.. Nasal secretion

4. Ease of .nasal hreatlinrg

'Items 1-3 -above wer~e rateO on a S-point scale as fol lows-;

0= abrsent
1I= miild
2= moderate
3 -severe
4v -very severe
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Iteam 4 above was *rateO on a 5-point scalTe as follow~s.

o np-rnnlIaonly minTdiy impaired
.2 awer~itpy Impaired'

3 =severely Inpatred
4 tot~al obstruction

[1-t -sh~u1.d again 'be noted that Afrin fOxYMetazoline hydrochj~ridje)
Da$-RI -.tolution weds .AdM1-nstpred i'mmedi ately after the above inca-
sprenents werei made at 2403 vi futes.j

4.1.6 Effectlveness, Assessmo~nt- Nonie

4.21.7 afety Aste~smnen~t

Tho Investigator obser-ved particul~ary tor the -follow' pg adyerae
effects: lleryousness. bthadache, nausea, dizziness or l1igbt-headed.
drowsnas~s, -dry mouth. urticarta, palpitation,, and blurred vision.
.6l.6od pres~tires (right arjn, :sittU41 thrde minutes) aW pyUle -rate"
(-Sitting three wminutes) wars! measur~ed pre-drug and post drug Ac-
tadlhq to tIhc following schedule~

"10 hour" TZ0 mi-nutet
30 minutes 1eo ainutes
60 minutes 240 minutes
g0 minkzes 270 -mi-nutes

4l.8.0 Data tVanagement -and Analysis

After initial medical screening by the Dat.,a Mlonitor. 'I..), primari lyfrom a 'safety viawpoij.nt the data sheets Were care1fjlly mwn'itared
by ~a rese~arch phy'sipi-an In order to ascertain if they met the selec-
tion -and treatment criteria -of the protocol (tee 4J1.3 and 4.1.4).
Standard statistical methods -were used to analyze Oae Sp~eoal

4.1.] Sumr -of '1Bia&s 14inimi~zation" Aspects

1. .Assignment of pa-tient s to treatment grboups by a :pre-deterinined
.rendomization schedules,

.2. Arug administration Pf the differing test medications by a dlt-interested third party (i~e. the inv~estigator and techfici-an
Wert "blind" to the medication each patient received),.

3.. CarefuEI and -independent medical A~uditing of the data shkets for
"acceptabi'lity" with respect to jiatient -selection criteria,
Jetc.) prior 'to biocr.etrfic evaluation of the Special findings,
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4.2 PROMOCO XlVIATIONS: Nbne

4.3 INVE$TIGATO0R INFOPMATI(OI

One cli-nlian~ supplied the data on the 48 .pttients par~ticipating 'in thi-S
-study, The nau# and -addre~ss of the 'investigato? iS shown in WC4 Also
inclgded anre the mw'iouZwi4 vitap of the inVestIgator mnd pertinent info~r-
ma~ti-on about the i-nvertjgationl.
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-1fNVESTIGATPR

Xinvestl.gator: Cohen., :Buton Margus. FK.O.

Addresst 230 W, ,3en-ey 5trleet
Elizabeth., Neu J ersey 02720W

Academic Affiliation: Associate Clinirlc Professor of fMedic-ine
The Now Jersey -0o1'age of Medtgiro

Type of Practize; In-ternial Mediziine

Study Nurober: 0101

Date Initiatodf O5I69

Stud~y Status; Compl'et*

-Statu~s Dates 02/71

.Patiants Reported: 48
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ABSTRACT

A randomized, double-blind, placebo-controlled clinical trial was conducted to
determine the relative efficacy and safety of proposed decongestant for-
mulations. The study objective was to determine by subjective and objective
methods if a two component decongestant formulation containing 12.5 mg pheuyl-
propadolamsine plus 5 mg phenylephrine/5 mL was ac least equivalent, in terms of
therapeutic effect, to either 10 mg phanylephrint/5 mL or 25 mg phanylpropanol-
ammino( ML.

Adult patients with acute rhinitis due to upper respiratory in~fection were
enrolled fin a clinical trial of 3 days duratiom. Medication, other than the
formulations under study, was prohibited during the trial. Forty eight patients
entered the trial- imi ware randomly assigned under double-blind conditions, to
one of four parallel treatments placebo (0 mg/5 eL), phenylpropanolamine
(ZS mg/5 mL), phenylephrive (10 mg/5 mL) or the combination (PPA 12.5 +
PE 5/5 ML).

The evaluation of efficacy consisted of subjective and objective parameters.
Subjectively, the patients rated symptoms of runny nose, stuffy cose, sneezing
and headache throughout the study. At the end of the study both the investiga-
tor and the patient assessed symptom improvemenet and made a global evaluation.
Objectively, nasal airway resistance was measured during a four-hour period
immadiately following the first dose of medication.

The results of the trial were analyzed in terms of symptom improvement for each
symptom rated by the patient, overall symptom response as determined by the
investigator and global evaluations recorded by both patients and the investi-
gator. Nasal airway resistance wasa analyzed in terms of decrease and decrease
fron baseline.

The analysis of subjective symptom response for stuffy nose, runny nose anid
sneezing favored the combination in direct comparisons. All three active treat-
ments resulted in improvement which was greater t-han placebo. & high degree of
statistical sianificauce. was achieved for many comearisons in the an~alysis. The
overall ratings by the investigator and the patients also yielded statistically
greater improvement associated with the combination. Headache symptom improve-
ment results were not analyzed due to a very low incidence rate.

Analysis of nasal airway resistance measurements clearly indicated a greater
decrease anong patients receiving the combination of decougestants. in the
direct conparison~s, the combination therapy resulted in a significantly greater
decrease than phenylpropanolamine at 60, 120 and 240 minutes. The decrease
resulting from combination therapy was also significantly greater than that
observed with phenylephrina at 60 and 240 minutes.

No adverse 'reactions of a serious nature were reported throughout the study.
Minor adverse reactiins ;aare reported most often among patients receiving pla-
cebo.
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I. 11=0oDUCTION

The purpose of th6-- liialsudy was to determine if a combination of
decongestants at oue half of the proposed OTC monograph dose ( each), would
have activity equal to either of the included components at full strength.
The combination studied contained a direct acting deconges tant, phenyl-
ephrine, and an indirect acting decongestanat, phenylpropanolamine. The
objective of the study mwa to make a comparative determination of the effi-
cacy and sa~fety of the combination, phenylpropszolamine 12.5 mg plus
phenyl-tphrine 5 mg/S mY. to each of the single decongestants at full
strentgth; phenylpropanolamine 25 mg/5 mL. and pbenylephrine 10 mg/S mL.. The
comparison was made subjectively, in terms of Symptom, improvement and
objectively in terms of nasal airway resistance. A placebo group was
included as a negative control. A positive control we.- unnecessary since
both decongestazts at full strength are regarded an safe and effective.
This clinical trial was part of a uzlticencer study conducted at 6 sites.
It in reported as a separate study becausea a significant treatment by_
investigator interaction was found when data from all studies were pooled.
Inquiries into the apparent difference led to findings indicating that this
investigator used a more objective approach to making the evaluations
described in the protocol. This was also the only investigator who contri-
buted objective data in the form of natal airway resistance measurenents.
A complete analysis of all 6 studies combined, this study alone and the
remaining S pooled may be found in the attached statistical report.

11. METHODS

Study Design

The prospective design of this clinical study provided for random assign-
ment of patients to each of four parallel treatment groups under double-
blind conditions. A placebo group was included for control. The-duration
of the study was 3 days.

Patient Population

Patients elrigible for this stUdy were male and female outpatients over IS
years--of-- age-wit-tb -acute --rhini-tis3- due --to- upper- res-piracory--infectioc
(UR.t.) of 48 hours duration or less. To be included, the severity of
illness had to be mild enough that medication ocher than nasal deconges-
tants was not required. Patients demonstrated their willingness to par-
ticipate in a controlled study of 3 days duration by voluntarily signing
an informed consent describing the study and medications. Patients were
excluded from study entry if they had, anatomical obstruction of the nasal
airways, diabetes, thyroid, cardiovascular, renal, hepatic or respiratory
disease other than U3RI. Females who were pregnant and any patiLents with
known hyrpersensitivity to phenylpropanolamine, phenylephrine or chemically
related drugs, were also excluded. Concomitant medications were not per-
mitted during the study and MAO inhibitors, topical or oral decongesrants,
sympatbomimetIcs and analgesics were specifically excluded.
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2.

Evaluations

Subjective aaegssnent of efficacy was based upon patient and investigator
rating of symptoms. The symptoms rated were; runny nose, stuffy nose,
sneezing and headache. Patients rated themselves on a 4-point scale,
where: not present - 0, mild - 1, rrderate - Z and marked - 3. These
ratings were done at baseline and at 24, 48 and 72 hours post medication
using a patient take home questionnaire. The investigator rated the same
symptoms using the same rating scale, at baseline and 72 hours.* An overall
evaluation of therapeutic effect was made at 72 hours by both the patients
and the investigator. A 4-point scale was used for this evaluation, where.'
marked benefita 1, moderate benefit - 2, minimal benefit - 3 and no
benefit - 4. The investigator global evaluation included an additional
point on the scale, worse - 5. To aid him in making this subjective eval-
uation, the investigator examined the patients' nasal passages where degree
of moisture, redness and- swelling. were considered satan, indication of
treatment benefit or lack thereof. This procedure provided an objective
approach co this evaluation which may have made it =ere meaningful.

The objective evaluation of Total Nasal Airway Resistance was made by the
investigator at baseline and at 15, 30, 45,- 60, 120, iSO and 240 minutes
after the first dose of medication. The measured factors total nasal air-
way resistance (cm. R 0/1./Sec) was the sum of inspiratory and expiratory
nasal airway resistance. The values were measured at a standard refearence
flow rate of 0.5 L per second. The value used was the mean of three suc-
cessive readings taken with an electronic posterior rhinometry apparatus
designed by' the investigator.

Safety of treatment was evaluated using the incidence of solicited adverse
effects reported at the final evaluation. In addition, pre- and post-
study blood pressures and pulse rates were recorded.

Drug Supply and Schedule

Medication for 48 patients was provided to the investigator. The medica-
tion was prepackaged according to a randomization code which provided
double-blind study conditions. Patients were asairned a seeaucaiAl StUdV
nsum"ar as they were enrerec. ThIS provided an equal random distrJ bution of
12 patients to each of the 4 treatment groups. The treatment groups were:

1. Placebo 0 mg/5 mL.
2. Phenylpropanolamine 25 mg/5 mL.
3. Pbenylephrine 10 mg/5 mL.
4. Pbenylpropanolajaine 12.5 mg plus phenylephrine 5 mgI5 mL.

Each patient was provided a 90-mi. bottle of study medication, with instruc-
tions to take 5 mL. (I teaspoon) every 4 hours for 3 days. The first dose
wasn taken in the investigator's office prior to commencement of nasal air-
way resistance baeasurements. All 4 treatments were provided as a grape
flavored elixir natched for color and taste.

A record of each patient's prescribed dosage and schedule was maintained on
the case record forms.
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MI. RESULTS

Patient accountability and compliance was excellent for this clinicpal
study. Forty-eight patients were entered into the trial. All patients
completed the study without incident. No serious adverse reaction or
deviation from protocol -requirements was reported.

Random assignment of 12. patients to each of the 4 treatment groups 'resulted
in groups which were essentially comparable for ago, sex, duration of rhl-
n~itis and initial severity of symptoms. Damography and baseline severity
ratings are displayed by treatment group in Table 1.

The results of the subjective evaluation for symptom improvement favored
the combination of phenylpropanolamine 12.5 mg plus phenylephrine 5 mg/5 mL.
in terms of numerical trend and statistical significance. Table T1 sum-
marizes the results of the Statistical Analysis of symptom improve"met for
runny nose. Both the patient.3-levaluation for 24, 4u and 72 hours and the
investigator final evaluation are shown. The combination resulted in symp-
ton improvement which was statistically better than placebo or either of
the single component preparations. At many points in the analysis bigh
levels of significance were obtained.

The results from the patient's subjective evaluation of stuffy nose fol-
lowed a similar pattern. Significant improvement was noted among patients
receiving the combination when compared to placebo. This was evident at
all time ±ntervals * The comparison between the combination and the single
entity, preparations also indicated significance favoring the combination at
48 and 72 hours When compared to phenylpropanolauine alone and'at 48 hours
when compared to pbenylephrino alone. Analysis of the Investigator end of
study evaluations; indicated results consistent with the patients' evalua-
tions. These ware also found to be statistically significant. A summary
of this analysis is presented in Table III.

A sutmry-of the statistical analysis of the patient and Investigator.
ratings of symptom improvement for sneezing is presented in Table IV. The
combination resulted in greater improvement and these results were sta-
tistically significant In. the comparison of the combination to placebo at

The Investigator 72-hour evaluation resulted in statistical superiority of,
the- combination when compared to placebo or phenylpropanolamine alone.

Evaluation of symptom improvement for headache was not attempted due to the
low incidence of patients presenting with, this symptom.

The results of the subjective global evaluations are found in Table V and
are presented graphically in Figure 1. The scale used by the patients was
a 4-point scale where 4 was no ef fect and I was marked ef fect. The
investigator scale was similar hbut included a 5 a worse, rating. Despite
the use Of a different scale, the outcome was nearly identical. All
patients in the group receiving the combination rated the treatment as
havizg marked effect. The investigator also evaluated all patients on com-
binatio. therapy as having marked therapeutic effect.* This resulted in a
hign degree of statistical significance favoring the combination over pla-
cebo or either single entity preparation.
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TABLE I

Comparability of Treatment Groups

Pbenyl- Phenyl-
Placebo propanolsaine ephrine Combination

1. Age (years)
Mesu 41.67 50.00 41.00 58.17
SD 17.23 17.07 18.30 9.52
N 12 12 12 12

2. Weight Mcb)
M1ean 166.31 162.94 141.79 162.52
SD 24.71 29.96 20.13 22.38
x 12 12 12 12

3. Sex
Fema~le 5 7 8 7
Male 7 5 4 5

4. Duration (hra)
of Rhinitis
Mean, 34.33 34.33 30.75 33.75
SD 5.43 6.26 5.74 6.08
N 12 12 12 12

S. Investigator's
Baseline Raring
of Runny Nome
None 0 0 0 0
Mild 0 1 2 2
Moderate 10 9 a 9
Severe 2 2 2 1

6. Investigator's
Baseline -Rating
of Stuffy Nose
None 0 0 0 0
Mild 0 0 0 0
Moderate 5 6 5 5
Severe 7 6 7 7

7. Investigator'sa
Basel-Ine-Rating
of Sneezing
None 0 0 0 0
Mild 3 5 4 3
Moderate 7 7 8 6
Severe 2 0 0 1
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TABLE II

Comparisons of Treatzent. Group MaanC Scores of Patient's and
Investigator's Subjective Evaluatiorlsb of Runny Nose

me~an Investigator's
Mean Patient'sa Evaluation Evaluation of

of Runny Nose :Ne
24 Hours 48 Hours 72 Hour* V

Placebo [1210 2.03 1.93 1.41 1.34

Phenylpropanolamine [12] 1.87 1.98 1.25 1.18

Pbenylephrinie (121 1.86 1.65 1.20 1.*25

Combination (121 1.53 1.34 0.49 0.64

Treatment Coarparisons _______________________________

Combination ys Placebo .0040 .0024 .0001 .0010
phAylicolie-- Vs
Pflacebb .1-763 .84 1-856 O39m

Ph lkievs
flecebo .2020 .38~~~iZS23 .2481 21

Combination Vs
Pbenylephrine .0398 .0621 .0015 .0018

Combination vs
IPhenylpropanolamine .0322 .0011 .0008 .0062

Phapyl ~~~n-Vx.
Paeftylvroj lo~ine .9220 .1034 .8280 .6479

afreatment -group means are 'Least Square meat. - from the SAS GLM coMputer
procedure.

bCode for evaluation of runny nose;
0 - not present, I - mild, Z - moderate, 3- severe.

CNxnbQr within brackets indic-ata sample size.

duales noted otherwise, P-values are one-tailed.

%rwo-talled P-values.
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TABLE III

Comparisons of Treacmnat Group Maana Scores of Patient's and
Investigator's Subjective Evaluatiousb of Stuffy Nos&

Mean Investigator's
Mean Patient's Evaluation Evaluation of

of Stuf Nose Stuff7 Nose
24 Hours 48 LHour s 72 ours 72 ours

Placebo [1210 2.32 2.05 1.81 i.91

Phenylpropanolamins 112] 2412 1.74 1.60 1-.67

Pbanyle-phrine (121 2.15 1.97 1.06 1.66

Combination 112] 1.95 1.16 0.94 0.91

Treatment Comparisons P...aiued

Combination vs Placebo .0203 .0001 .0001 .0001
Phcttylepbri-ne vs

1113 placibo .1687 .3477 .0003 .0936
Phen~pr~px6laiuevs

P~~~ceb~~~ .~128_5 .0071 .15-S9 .1035
Combz==non vs

Phanylephrine .1285 .0003 .2720 .0001
Combination vs

Phenylpropanolamine .1687 .0043 .0010- .0001
ftenyleptar~ine Vs

Phetayl~ropauo-Lzinee .8531 .Z953 .0112 .9549

arreatmen. group means are 'Leaat Souare Means" from the SAS GLH computer
procedure.

bCode for evaluation of ranny nose;
0 - not present, I - mild, 2 - moderate, 3 - severe.
cNumb.rs within brackets indicate sample size.

dynasnoted otherwise, P-values are one-ta~iled.
eTwo-tailed 11-values.
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TABLE IV

Comparisons of Treatment Group Meana Scores of Patient'~s and

Investigator's Subjective Evaluations of Scxeezinlgb for Study 0401

Mean Investigator's
h1ean Patient's Evaluation Evaluation of

of S ezng Sneezinst
24 Hours 48 Eolr 72 Ho-urs 72 Hours

Placebo [121'c 1.92 1.63 1.27 1.08

Phenylpropanolamine (12] i.1.7 1.45 1.41 0.88

Phenylephrine 1121 1.60 1.23 1.21 0.*70

Combination (121 1.67 0.71 0.35 0.42

Treatment Convarisons P-Valu* d

Combination vs Placebo .0905 .0003 .0002 .0038
Phenylephrine va

Placebo .0466 .0588 .4100 .0594
ftenylpropanolamzine vs

Placebo .3872 .2334 .2715 .2093
Combination vs

pbauylepbzriue .3480 .0212 .0005 .1223
Combination vs

Phenylpropanolamlrxe .1524 .0025 .0001 .0283
Phenylephrine. vs

Phenylpropanolaminee .1511 .3812 .3947 .4305

nTrearinent group means are -~aat Square meins - rck -thd- _ (.i1GiT1 conut
procedure.

bCode for evaluation of runny nose;
0 - not present, I - mild, 2 - moderate, 3 -severe.

CN~bers wi thin brackets indicate sample siZe.

dUonies. noted othiervise,,P-values are one-tailed.
t rVo-tailed P-values.
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TABLE V

Summary of Investigators' 72-Hour Global Evaluations of Therapeutic Effecta

Fbenyl- Phenyl-
Placebo propa~nolamine ephxrine Combination

Mean 2.83 2.25 2.25 1.00
S.E.M. 0.11 0.13 0.18 0.00

a ~~12 12 12 12

a Code for scale: 1 - marked, 2 - moderate, 3 a minimum, 4 - unchanged, 5 - worse.

Su-nry of Patients' 72-Hour Evaluations of Overall Therapeutic Ef fect8a

Phenyl- Phenyl-
Placebo proponolainie epbrine Combination

Study 0401
Me"n 3.00 2.25 2425 1.00

S.E.H. 0.17 0.13 0.18 0.00
a ~~~12 12 12 11

a,,~~~~~~~~~~~~~~ -~ 1 - ~ 2 - ~ I- ti.~L., i' --

Results of the objective measurement, total nasal airway, resistance, were
also significantly favorable for the group treated with the combination of
decongestants Cphenylpropanolamine 12.5 mg plus phenylephrine 5 mg/5 mL).
Thes& measurements, the sum of inspiratory and expiratory nasal airway
resistance, were taken at time of medication and at 15, 30, 45, 60, 120,
180 and 240 minutes post medication. An analysis was performed evaluating
the decrease from baseline at each of the post treatment intervals * This
was calculated as an analysis of covariance with the baseline measurements
as the covariable. The results of nasal airway resistance measurements are
presented graphically in Figure 2. The combination had the lowest mean Y-4P.
curve across the entire evaluation period and was the only mean NAP. below
ba-seline values a: 240 minutes. The mean MRP values for phenylephrine and
phenylpropanolamine were lower than the placebo group but higher than the
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12.

placebo group but higher than the combination. Results of the statistical
analysis of these measurements is prese=:ad-in--Tabl~c "VI. The means shown
are the 'adjusted means" from the analysis of covariance. The mean
decrease from baseline for the combination was significantly greater than
placebo at 30, 45, 60, 120, 180 and 240 minutes. The decrease for the com-
bination was significantly greater than the decrease observed for phe-
nylpropanolamine at 60, .120 and 240 minutes and phenylephrine at 30, 45,
60, 120 and 240 minutes (p < .05). Both phertylephrine and phenylpropanola-
mine alone were responsible for significant decreases compared to placebo
values at many intervals, but neither resulted in mere significant
decreases than the combination, nor did their effect appear to be as long
las ting.

Results of the statistical evalu~ation of the summary measure for UAL., the
area between the NAR. curve and baseline values (MAR.AREA) are simi-lar to
those founid for reduction from baseline. These esumary valuai- as 'adjusted
treatment' means and the appropriate statistical comparisons are presented
in Table VII. This analysis demonstrates the superior treatment perf or-
nMance of the combination compared to phenylephrine (p < .0027) and to
phenylpropanolaminei (p < .0011). By this analysis all aztive treatments
resulted in statistically greater reduction in HAE.ABEA than placebo.

Results of the safety evaluations indicated a high level of tolerance co
all treatments.* A summary of all adverse effects reported during this
study is presented in Table VIII. Examination and analysis of blood
pressure and pulse rate recordings done pre and post study resulted in no
meaningful changes. These values are presented in Table IX.

DISCUJSSION

The most meaningful factor in this study is the correlation of subjective
and objective results. In tile results of both types of evaluation a clear
superiority of the response to treatment with the combination of deconges'-
tants is apparent. Since no real differences were detected between the
=gm-auva '"r 4 -e z b' eim e~rxuplzsa e conaddred'~
The investigator is experienced in clinical evaluation of this mature and
.has-conducted many similar trials in the past. Rim .expertise. and -ability
to instruct patients to record subjective responses must be considered as
well as the objective approach he used in making the investigator evalua-
tions.

Safety of treatment is not a question since as many adverse reactions were-
reported by placebo patients as by all treated patients. The ratio in mais
comparison should have been on the order of 1:3. No changes in car-
diovascular signs were observed.
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TABLE VII

Summary of Statistical Analysis for the Si-aty Measure for NAB.,
RAP.AREA, Area (= H201L/sec) x cial Between the Total Airway

Resi.stance Curve and Baseline

Mean NpApAyJ.A

Placebo 11 2 ]b 18.*84

Phanylpropanolamine [12] 141.40

P'henyleph rine (12] 152.39

Combination (12.] 246.34

Treatment Comparison P-ValueC

Combination vi Placebo * 0001
Pheuylephxine vs Placebo .0001
Phenylpropanolamint. vs Plac~ebo .0002
Combination vs Phenylephrinie .0027
ICombination vs Phenyl1propanolamine. .0011
Phenylephriat va Fhanyl.propanclamizied .7342

aTreatment group mean areas are the adjusted means from Analysis of
Covariance.

bNunbers wihin brackets indicate sample size.
Cud zoted otherwise, P-value. are oat-tailed.
4 iwo-t13.±ea r-va.Lues.
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15.

V. CON~CLUSION

The study objective was to compare the efficacy and safety of decongestant
treatment consisting of two hlaf-strength decongestants in combination,
phenylpropanolamine 12.5 mg plus phenylephrine 5 mg/5 =L. to treatment with
each decongestant at full strength phenyl1propanolamnie 25 mgI5 ML and
pheziylephrine 10 mg/5 mL.. The results clearly suggest that there may be a
synergistic effect of the two decongestant entities in combination, which
may provide more effective improveeneu of symptoms and airway function. Of
apparent certainty is the fact that there is no more riskc to the patients
treated with the combination of decongestants.
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A. E. ROBINS CDMEAlff
1407 C11-1ngs Drive

Ricbmond, Vir~ginia 232=0

Synopsis of Protocol So. 04

- 1~~~~~~~~~~~~~~~DA 1.3-0L9~7

Plus. (IV) Study

1. Drug Identificat~ion:

AHR Drug No.: 4010-3

Trade: DimetAYY Elini~r (decongestauts Only)

Generic: Phx=yiephr-in; ph~enylprapanola-17e

2. Pharmacologic Catetoxy: decongestant

3. Therapeutic Indicatioa for this Study: Acute rh~initis due to URZ, duesm-
tion of 48 hours or less.

4. Objettive of Study: Clinical trial to assess subjective toleration and
efficacy of phemylepbrin 10 mg versus phenylpropanolam-i" , 2S mg versus

phenye~bf 5.0 mg plus hnlrpaoaie 12.5 versus placebo in
adult patients with. acute -ijoitis due to MI1.

5. Study Design: Double-blind, randomized, placebo control.

6. Clinical. Monitor and Clinical lnvestigator:

CLinical Mon~itor (AnR) Zmily 11. Morley, M~.D.

T. Geacral-description, source- and- ormber- of patients- to be entered:~ 288
patients; age 18 years and older with. acute rT.nhis due to MUI of 4.8
hours duration or less. Office of Investigator; males and femsales
(zoar-preuant).

8. Treatment groups and dosage: Patients will be randomly assigned to one
of 4 study groups: Phenylephi-ine (10 meg) - 5 ml every 4 hrs (6 dosas/.
24. bxa) for 3 days. Phenylpropanalamine (Z5 meg) - S ml every 4 lirs
(6 doses/24 hrs) for 3 days. Phezylepbrine (B mg) -~ Phenylproya~nolamize
(12.5 mg) - 5 ml every' 4 hbrs (6 doses/24 Lhas) for 3 days. Placebo
5 ml~ every 4, bri (6 doses/24 b~rs) for 3 d~ays.

9. Greatest duratzan of drug exposure for any individual patient: 3 days
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LO. UrlIusions:

1. Pregnant femlals

2. Allexry to p lhrinPbeny3.Pr0PaAolainit

S. lizttr7 of alleSry tz fci7!~ t ns

4. Patisuts with ezrdiovascular, renal, thyroid, diabetes or other
syst=1mc disease whict may contrajudicat.. therapy with study
medication or counfusaa study result~s.

5. Use of mono-mire oxidase inhibitors, attibist-4c~es, bronchadi-
lacors, nasal decongesta.rts (local or parenteral) or antibiotics
wirthin 24 hra of enzgl3.ae~n or during course of study. Analgesics
are not pexmitzed during the study peri.od or for at least 12 houzs
prior to entry into the study.

6. Evidence of anatomic obstruction of nasal airijays, or chronic
nasal disease.

11. Observations:

a. ESfficacy: Subjective parameters. - stuffy nose, rmmny naos,
sneezing, headache.

b. Safety: B.P., pulse rate.

1.Estimnated date of initiation:

Xarch, 1978.

1.3. Co-nets:

CONFIDENTIAL AHP3-GSA-1 78-0025266



E. ackground:

T.R. Notice of 7/27/72 declared Elixir as 'probably effective,, under the
DWEI Revitw Program. Extant~ab was declared "possibly effective" bur. on
4/2/7.7 Was dow~aglede to 74aiactivea as .a S-y-A doaa czmbizat~ian." Sub-saquezntly, FDA advised Robins that a proposed reafcmgartion of Dimecapy
Extentabs to a brompbeniramine and a sangle sympathomdaanic combination
would be an acceptable responso to the Notice of Opport-ity for Rearing
on MhA's proposal to wi.thdraw the MDA. Conferences were held with FDA
personnel retarding the nature of the refc-lation; AM initially (9/73)
proposed a reformmlation contaiming broimphen~izuaize and phenylproyanol-
anne and later (7/77) a reformuation containing bromuher~raminre and
phanylephr!ne. However, MDA bad indicated that it would not rake final
action an MDA 2medments until such time as th~e OTC Cough/Cold Mozogra.ph
was fimal~ized (proposed monagraph published 9/9/76, w4th t.he final
monograph expected in mid-~ori-late-i1978).

Robins prefers to maintain the current twJo-iympathamimetic product
and made this proposal to FDA 5/76. The proposed OTrC hongra-ph
(September, 1976) lists phenylepbX-4ne at 10 mg and phaenylpropanolamine
at 25 mg single doses in immediate release fo= as Categor7 I. A
combination of two hall-strength Category I agents would be acceptable
as Category I it it can be showt that the clinical efficacy and tole=a-
tion. is equivalent to a single entity Categor7 I agent.

MI Objective:

To obtain clinical pharmacologica~l documentation by subjective para-
meters th~at a combination of 5 mg pheznylephrine and 12.5 mg phenyt-
propazolamine/5 Wl is at least equivalent in effect on subjective
parameters to either 10 mg phenylephrite or 25 mg phenylpropatolamiae.

III. Investigators:

A. Number of investigators sc eduled to par-ticipate in stndies
UsiMZ this protocol: 6

B. Investizator iforsation for each sevarate stuav =nder Pthie;
protocol.: tee Appendices.

IV. rzperizental Plans:

A. patients

1. Yumber - Schzeduled to participate in this protocol: 8

2. nescription

a. Age: 1s years and older
b. Sex and pregrancy ?otantcia1- !ale and female (non-prevnat)
C. Race: N. A.
d. Diagnosis (Or description Of s'.ptomns): Acuta -rimn t-%

due to UP-I of ~4.
bL-rs. duration or
less.
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0. Hospital. statso~s Outpstieat

3. Source priVar.& office practice. Office of investigator.

A. Crcit=ci forc in.luadiw

A. Acuta rh±-±tis (nasal congestion) due to MU.I

b. Required duration of condition: 48 hours or less.

C. Requird severity of condition: Pstient should not be sick
eoUlgh to ZequiZ% MediCation Other than MZasa d&COoguSCtants.

d. Williagness to participate in this study as demonstrat~ed
by proo'iding voluntary written informed coczent.

a. Ability to follov directions of the investigators or his-
stee to include the following:

(1) Appear for return visita at sataed intervals for
stated duration of study.

(2) Take study drug medication is scheduled.

(3) Avoid 3elf-medication with either zou-presce-ptiou
or prescription dru±p during course of study.

5. Criteria for exclusion:

A. Presence of concurrent disease:. Diabetes; thyroid;
cirdiovascular, renal, or hepatic disease, other
ravpirator7 disease or other ystermic disease which may
cootraindicavte therapy7 with study medication or confu~se
study result~s. Evid~ence of anatomical nasal airway'
obstruction.

b. Pregnancy: Not pregnant

C. rowu. hyperxensitivit7 to: phanylephrine; phe=7,1-pro-pazoj-
aneor chemically related drugs.

d. Specifically excluded recent medication: bronchodilators;
WA inhibitcrs; a tihistammnes; topical or parenteral

nasal decongestants or antibiticz wz.t!in 24 bixs of
izitiation of study or during study. .Analgesics duriag
study period or for at least 12 hours prior to entry
in~to s tudy.

B. Procedu~re

I. - eneral descrimptica of study: Double-blind, parallel.
randomizeid c"nical :tral of 3-day durat-tcn.
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2. Study medication (test drugs to be physitolly indistinguishable)

a. Identity Of tsck trest'ment group (nAMe, dose form, unit
strength, w-Fnactux-ing lot ouiber):

b. PackczZpLu and Labeling (?rotocol packaging lot #-__
(e.g.)

(1) Study medication. will be slpplied to the Lavestiga-
tar in. prepackaged, pre-la~beled and pre-coded
battle of stated amount of liquid. One bottle
Of Medication viii be av;Vlied for each qactint.

C2) The assipnment of study medication will be made on
the basis of a adoitonschedule by pat~ient
wumb*er. which i.s sequentially assigned to patients
beim. admitted to the study; i.e., meditation labeled
for Patient 01 wili. be given to the first patient
entaring the smudy, medication labeled for Patient #2
will be given to the second patient, etc.

Fach2 5ml of study medication contain~s:

1. Phenylephzaime C1M 10 mg
or 2. Thezylpropanolamiae KMi 25 mg
or 3. PJhenylepbzdne RCi 5 ag

plus phypoaoaieECI 12.5 mg
or 4. Xatching placebo

(3) One bottle will be dispensed to each patient oil Study
Day 1.

At the tine of dispenoing, the investigator Viii remove
the tear-off portion of the two-part label (without
ope"4"i ) and staple it to the Case Report lo=. The

patn rumber on the bottle label must be-the sameas
thePaftient umuber on the Case Reror ` ~ Az ec
Vi-Sit A tablet COUMZ and Mny CbAZ5Cg in dosage schedule
will be noted an the Case Revort rorm.

(4) Zn the case of emersen y, the contents of any bottle
may be detaermied by cutt-ing open the tear-off portion
of tb. bottle label.

(5) The investigator viii. be supplied with labeled medi-
cationL for etrXr patients, so as to provide for svtud7dropouts, bottles broken in trtAnsit, erc. Selection
of the appropriate replacement medication will be made
by the AIM mooitor so as to preserve the double-blind
feaarures of this study.
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c. Dosage schedule (e.g.):

(1)znti-al cdOang -Scbedult: 5 ml of study, medication
evexy 4 bhrs (5 doses Lu 24 bzs) for 3 days (72 bxs).

(2) Iacressing or decreasing dosage from the initialdate co a stated maimor to a stated mim4inua is
qs~arcted at any time during the study on pihysiciia' s
order. Reglatiam of dosage should be based au the
patient'sa individual raspons. and adverse aEafcts.
Any patient for whom any other dosage i.s required
will be dropped from the study. Each patients Shauld
be eautioned to maintain the doxaec s':hedule prescribed
Yfor -=im tes I cim~asprescribed by the ph-73iczan.

Pe~missible dosage schedules: daziw= dosage permissible
iis 6 dosas/24 hrs - 30 mli. A zinid- of 4 dases/2'~ hr;
(20 ml) is permiasible, e.g., 8:00 am; nooo; 4:00 pm;
and 8:00 p..

(3) Careful records of dosage schedules and changes must be
kept On the CRF.

3. Concurrent management

a. permitted:

(l) Diet: As desired.

Cl Temporzry rest ucturing of activit~ies and/or environ-
ment.: None indicated.

b. Exclulded: All other medications unless taken regularly
pre-study and not included in the exclusion crita-ria.

4. Treatment plan Mnlvuatsion for all patients wit-hin a study
should be made by the same physlaaie.)

4. So"-eedm and e~~nPeriod (~e g.I

(1) Screening: Brief history, reVieW Of symptOMS and
respiratory systeM physical eXaimiation.

(2) Admission to study

Upon meeting the exclusion and inclu~sion critearia,
.ncluffing execution of written informed con~sent, a

patient may be admitted to the study and Zive
seque-tially assigned patient =umber.
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Complete Study Admission Torm.

-All patients screene4 buxt mat entered into the
actual study viLU have a Cast Report rorsi partia~lly
coaletad and submi~tted to the Sponsor.

(3) Study damg

Dispense One bottle of the correct stuy medica-
tion (check patient sequect number).

Instruct Pat.ient as to intended dosage schedule.
5 33. every 4 brs for at least 4 dozes up to a
maximu~ of 6 doacs/24 hrs.

(4) Instructions; to patient

(a) Istcruc patient on diet, activities, excluded
medicatious.

(b) nstruCt patient to note adverse effects and to
notify the investigator if effects become
severe or unrinitting.

(c Inform the patient that a telephone Contact nay
be made at any time during the study period in
the event of persistent and bothersome side
effects or increasing s3'mytoiatology. Az this
time an adjustment in the dosage schedule may be
made if indicated.

(d) Instruct patient to return to office at stated
time and bring the umused medication.

Wc Each patient should rate his PZC-drUg symptoms
i.e., nasal and other "target"' rymptoms in the
present. Of the investigator. Patients are
to be svec:LficaLlv instrmeted to comnlarp r-h.
questionua±:e at end of 24, '4, and 77 hZrm
after starting the study.

b. Retil- visits: On day 3 of the study (72 bra) thet patient
should return for the Final Visit.

(1) Observatians:

(a) Ristory: Brief review of 5ymptOMs.
(ba) Physical exam: xamInation Of n~asal Passages

and brief examination of respiratozy system.

(2) Review of Patient Take-Home questio-uiXe.

(3) Physicians assessment of patzenz's 3symptoms.
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C. lsaterim (unscheduled) visits

At any time during a patient's participatiaon in -this
study, either the patient or t~he investigator may

.8 a AIL04a =d j4. aP oAgsZ&.J V&' aP j1
contact to ei'nluat* his physical statuzs.

5. Adverse effects - to be note4 at leasz at each visit.

a. Identification

Spontaneous response to question "Any probieims1"

b. Reporting

(1) Al]1 adverse reactions or experiences, both
voLunteered and solitited, viii be appropriately
en~tered on the Ahver3* Effects Report. Form.

(2) Mnani.-cipated or life-threatening adverse reaction~s
to the investigational drng vill be reported in-
mediately to the sponsor by telephone,

C. Poasible actiom

Daepeding on the oamure and severity of the adverse effect,
the investigator may institute any7 of the following:

(1) Continue patient an sane dosage schednie until next
vizit to date~miue ifE effect is transient.

(2) Adjust schedule to omit one or more daily doses.

(3) Termi~nztioa of the patient from the study, with
i~nitiation. of appropriate follow-UVp.

6. Inications and procedures for remavings a patient from study;
complicating events

A. Situ~ations where patient' a participation in stu4y many-
tempararily be interrupted and resumed:

b. The occur-rence. of auy of thie fellowi~ng will requize
persanent removal of the patient from the study:

(1) Refusal of patient to continue therapy wit~h assigned
drnt.-

(2) Failure of patient to follow investigator's directions,
esPecially with respect to return visits, and avo3.iasn
prescrtbed medications.
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7.

(3) Unacceptable adverse effects Which MerSiSt desoit*
adju~stent, of dosaae-of study drug.

(4) Appearance of a complication t~hat would hare led to
Axlag t Zoe As~as mtr. if prensent at t~ha time of

admission to t.he study.

(5) Yailuae of patient's symptoms to improve withim stated
number of days of ent rizg study.

C. The reason for any Patient's r.t=VZI from the Study w~ill be
desccibed on the appropriate Case Report Yorm.

d. Complicating event-s 'il1 be handled in a mazzer consistent
with good medical practice, including institution of
appropriate th~erapy and follow-up.

e. 5Stody dropouts

For any patient raoved from this study the following
sequence will be indicated:

(I) Discontinue study medication
(2) Initiate indicated therapy
(3) K~eep record of any follow-up
(4) Include patient in final evaluation

V. Monitoring

A. Monitors

I. Principal monitor- Zcily If. Morley, U.D.
2. Research Associates:

S. Statist~ician: Roger Flora, Ph.D.

C. Execution

1. Anaicipated durati.oo of totcl, study (all patients):' 3 macthe

2. Controls and checks on study progress azd data collection (e.g.):

l-ach investigator will be v~isited before or at the ctme of receipt
of study drug supplies for the purpose of re-revnewing the protocol
and the case report forms with involved paroconel, and to observe
area for drug storage and pattern of dispensing. lach investigator
will be contacted at least bimonthly thereafter by phone or vtss~t,
or both, to assess progress and to review problems. Case Report
forms, reflecting a-ll available expertence in the study, :.=ncding
reports on patients screened but aot actually entered into the
stud7 (and the reasons therefor), w.ill be revi-ewed ar on-sette
vtsits& and efforts made to achmeve completeness of entries.
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Completed forme, upon termioation of drug admirlstrat~ion to those
patients, will be forwarded to the AMl medical3 monitor for review;
existing questions will be referred back to the principal investi-
later, Completed forms bearing initials of the medical monitor
as indicative of review for 3afeny questions, genezal efficacy
sad cozpletexness will then be trausmitted for data processitg
procedures.

3. Procedures for terminating, extending, or modfyling this
std7

S. This study may be terminated at any time bry either the
sponsor or the investigator.

b. BY tUnAIa agreeneumn of the sponsor and the investigator,
any aspect of this protocol may be -aened.

c. Vpon completion, or te=zin~ation of total study, a-1 _nsd

srody drugs "±11 be returned to the drug spon~sor.

VI. Data danagemen and Sttistical Analysis

A. Data danagsmient Procedures

Prior to receiving completed Case Report Zom (C~ a) from the Medical
Monitor, procedures vili be developed for transcribing data into a
computerized data base for subiequent suenari.zan4on anA analysia. A
Data Documnt :uventory ormr "ill also be prepared for recording
receival dste and number of data sheets returned for eachL subject.

As W' s are "loged inll they wiii undergo a review for compepiteness
and clarity. Date which are incomplete or require clarification will
be renturned to the Ifedica~l Mooitor. Following resolution of these
itens, data will be keypunched and verified diractly, from the CHE's.
The data base will then undergo a final editing procedure designedto detect spurious values, penform talley checks, etc., and make
corrections where indicat~ed.

Finally, a 10% random sample of data records wiLl be selected from
t~m hft - M cmacxema against the CRE's to provide an esti--mate of the accuracy of the established data base. The date willthen- be referred- to the statistician zro anal~ysis.

B. Statistical Design and Sample Size Considerations

The design of the stndy includes four parallel treatme-t groups with
treatments achrlIstered in a randomized, double-blind fashion as
described in IV above. The comparisons of primary7 interest are:
phenylephrIne (10 mg) vs. the cenbinatiun (phenylephrine (5 mg) plus
phenylprcpanola-., (12.5 mn;)], and phezylpropacols-ine (Z5 mg) vs.
the czmbinatiox EPhenylephzi.nd (S ml) plus phe=yipropanolanine(12.5 Mg)]. Placebo comparisoUS, however, are neC9ssary in order
to verify that a treatment effect can be Shown by the methodology
employe~d in the population under study.
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Thea major purpose of the 3tudy Ls to demonstrate that the combiza~-
tiOx Of the two decongest~antsa At half Strength, is At least as good
as either of the two at full strength. Thus, it is espcCially imper-
~tavz that the sample size be large enough to provide a high proba
bility of detactitix any ineaningfil differeance. Siace the primas7
~efi!a- .A&AAMS 4ar ALa~read rWag.QGa. z 'Wss. ALa.
physicians and patients global assessments, it is anticipated that
pa~irviso coprsn amn treatment groups uxaitg ridit analysis
as described by rFiess viii pre'rida appropriat~e cosp arisens. Mhis
procedure tasts the nmll hypothesis that if a person is selected
at random from each of two treatment groups (or the populations
reressnt..d by each group) the probabil.ity is 0.50 thar the individual
fro= a speciflied group viii show greater inproYemet (be in a higher
category). Based an the normal approximation test given by !ieiss,
the sample size of 72 per treatment group viii provide a power of
greater then 0.90 of detacting at tha .05 level of significance,
a. departure of as much as 0. 10 fro the 0.50 probability. This
aussmes the umse oaf a one-sided t~est and that- pooling over ivesL-~
gators vi.U be pe=nissable. The latter assumption wili, of course,
be imvetstiated before pooling as described below.

C. Statistical Analysis

Although it is Likely that dace from a single inrestigator will be
insufficliant to perf-Orm statist.ical analyses of desired senzsitivicy,-
tabulations and summarfzatifoos will be Obtained by investigator.
Maese s~wzies wiii be carefully inspected for trends and any
evidence of possible treausent by investigator Lutexactions.
HoVever, it is anticipated th~at Analyses for detecting treatment
differences will be across investigators.

Baseline comparability of treatment groups viii first be examined
including consideration of age, sex, race, and pre-study -syn=o
assesszmets. Elficacy assessments will be compared for each of the
three days on whichz evaluation.s are mad. as well as comparison of
overall Slobal assessmenrs by patients and by physician., on the
final day of the study. Since efficacy assessments are ordered
cacegorucal resyonses, comparisons viii be made using ridit
analysi1s an described bv Fileiss. Tvecuencv and intamsi-tv ei
adverse effect~s wili be compared by means of chzi-squaxe or ridit
analysis ais appropriate.

Raference: fleiss, .Togeph L. Statistical det~hods for Rates a-ad
Proportions, Jot= W'iley and ~Sons, -Inc. -,Irv York (719-73).

VII1. Appendices

A. General

L. Blank specimean of Case Report Yo=m.
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3. Specific to etac study =d4er this protocol

1. ldtutit7 Jam qual ±icati.CE of principal. investigator asud
k*7 staff.

3. Zocat:ion and =at=* of laboratoz7 facility to be Utilized,
inl .. ing ==&I2 test valmes for laboratory.

4. Black spetimen of iz.fo~ed cuonsent for.
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AMMDM TO PROTOCOL

A. I. ROBINS COWAHY X&M Burton Cohen
lMadical ResaarcJ% flepartmenet
1407 Cumigs Dri've AIM Drug Number 4O10-3 Dru~g Kame Dimetamm Elixir
Ricbumod, Virr~uia 23220

3ta4d Number~ 0ol Protocol Number 04

FEOTOCOL TO BE ~D AS FOILOW:~

Prior to &Ad uIztration of the test drug mazal airvar flow/resistanca (Ra)will be inaasu~red for basoll-n values. Following ths esumt ml of
emoz of 4 test fo=uJ..atioans wiii be admin-istered to the patient according to
tbie randoui2ati.oo schedula. Naseal airway, flow/re.,izrance will be measuredacuording to a predateizad-schedu.e, for a period of 4 hours. The results
wviLI be recorded on data sheets, provided by the investigator.

Daze InVzsgator.Q

Darte Study homitor
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i ec t ive  of t h i s  randomized, double-blind, p lacebo-contro l led ,  c l i n i c a l  
t i  3-days dura t ion  v i t h  a d u l t  p a t i e n t s  with acu te  r h i n i t i s  due t o  
:espi ra tory  in fec t ion  (URI) was t o  a s ses s  the  e f f i c a c y  and s a f e t y  of 
.lowing treatments:  

.acebo, q4h, 
ienylprapaaolaeinc, 25 g/5 m l ,  q4h, 
tenylephrine, 10 mgj5 m l ,  q4h, and 
ombination (phenylpropanolamine, 12.5 mg, p lus  phenylephrine,  
mg) 5 m l ,  q4h. 

tphrine and phenylpropanolamine a r e  vasocons t r i c to r s  which produce 
,ges tant  e f f e c t  i n  the  nasa l  pasages through d i r e c t  and i n d i r e c t  
tf ac t ion ,  respectively.  

emphasis was placed on determining whether the  c o d i n a t i o n  of de- 
x n t s  is  a t  l e a s t  equivalent  i n  the rapeu t i c  e f f e c t  t o  e i t h e r  decon- 
: alone.  Six i nves t iga to r s  enrol led  274 p a t i e n t s  and co l l ec t ed  data  
+n evaluat ion  of runny nose, s t u f f y  nose, sneezing,  headache, and 
. therapeut ic  e f f e c t .  Data from 1 inves t iga to r ,  D r .  Burton M. Cohen, 
talyzcd sepa ra t e ly  s i n c e  t rea tment  groups from h i s  s tudy d i d  n o t  
1 i n  t he  same manner a s  those  from the  o the r  5 i n v e s t i g a t o r s  and 
Ir. Cohen was the  only i n v e s t i g a t o r  who a l s o  measured nasa l  airway 
ace.  Efficacy data  from t h e  o t h e r  5 inves t iga to r s  were pooled f o r  
9 .  

.s of the  pooled data from t h e  5 i nves t iga to r s  o the r  t han  D r .  Cohen 
d no s i g n i f i c a n t  d i f f e rence  among the  treatment groups f o r  any of 
~ j e c t i v e  e f f i cacy  va r i ab le s .  Horeover, no cons i s t en t  n tmer ica l  
. i s t i ngu i sh ing  between placebo and the  o the r  3 t rea tments  could be 
,d in these  data.  

. r a s t  t o  the  o ther  5 i n v e s t i g a t o r s ,  D r .  Cohen was a b l e  t o  d i s t i n -  
ctween placebo and the 3 "active" treatments and among t h e  3 
-" t reatments.  Analysis of  D r .  Cohen's da ta  revealed t h e  combina- 
be s t a t i s t i c a l l y  s i g n i f i c a n t l y  supe r io r  (P 5 -05) t o  phenylpro- 

dne ,  phenylephrine, and placebo f o r  a l l  of  t h e  e f f i c a c y  va r i ab le s :  
.ose, s t u f f y  nose, sneezing,  and nasa l  airway r e s i s t ance .  

e f f e c t s  across  a l l  6 s t u d i e s  were minim1 wi th  r e spec t  t o  s e v e r i t y  
quency. F i f ty - th rec  percent  (10/19) of the  p a t i e a t s  who reported 

e f f e c t s  were on placebo, and these  p a t i e n t s  accounted f o r  12 ou t  
23 reported adverse e f f e c t s .  

spec t s  of t he  protocol  t h a t  a r e  p e r t i n e n t  t o  s t a t i s t i c a l  ana lys i s  
a r c  r e v i w e d  i n  this sec t ioa .  A copy of t he  p ro toco l  is included 

chment A f o r  completeness. 
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Table I 

Sunnary of Pa t i en t s  Lost to  Efficacy Analyses 

Study Pa t i en t  Tine of 
No. - Ho . 

0402 13 
21 

0603 2 

15 

31 

Treatment Group 

Phenylpropanolmine 
P b y  lephr ine  

Placebo 

Combination 

Placebo 

Combination 

Placebo 

Placebo 

Phenylephrine 
Phenylephrine 

Combination 

Exclusion 

48 hours 
48 hours 

48 hours 

24 hours 

48 hours 

24 hours 

24 hours 

72 hours 

48 hours 
24 hours 

24 hours 

48 hours 

Protocol Viola t ion 

Administrative 
Broke bot t le* 

Took excluded 
medication 
Hedication not  taken 
cor rec t ly  
Took excluded medi- 
cat ion 

Medication no t  taken 
cor rec t ly  
Hedication not  taken 
cor rec t ly  
Took excluded medi- 
cat ion 
Adverse e f f e c t  
Medication no t  taken 
cor rec t ly  
Broke b o t t l e  

Developed b ronch i t i s  and 
placed on o the r  medica- 
t ion 

*Dropped f roe  study. 



cor rec t ions  and/or c l a r i f i c a t i o n  were re turned t o  t h e  Hedical  Monitor. 
These problem da ta  itera reques ts  and t h e  da t e s  resolved were docu- 
mented. Following the  r e so lu t ion  of problem d a t a  i tems,  t h e  d a t a  
were keypunched d i r e c t l y  from the CRFs. Keypunch e r r o r s  were cor-  
rec ted  a t  t i m e  o f  v e r i f i c a t i o n .  Fu r the r  confirmation of da t a  item 
completeness and accuracy was achieved by computer a ided e d i t i n g  
procedures. A 10% random sample of da ta  records was then s e l e c t e d  
f o r  es t imat ion  of t he  d a t a  base accuracy.  Each card  i n  the  10% sample 
was checked aga ins t  the CRF. No keypunch e r r o r s  were found. The 
data  was then turned over t o  t h e  s t a t i s t i c i a n  f o r  a n a l y s i s .  

111. Resul ts  

A.  P a t i e n t  Accountabi l i ty  

P a t i e n t  accoun tab i l i t y  f o r  this c l i n i c a l  t r i a l  was v e r y  good. Accord- 
ing  t o  the  protocol ,  6 i n v e s t i g a t o r s  were t o  e n r o l l  12 p a t i e n t s  i n  
each of 4  t rea tment  groups f o r  a t o t a l  of 288 p a t i e n t s .  Two hundred 
seventy-four p a t i e n t s  were a c t u a l l y  e n r o l l e d  i n t o  t h e  s tudy,  and 5 
i n v e s t i g a t o r s  en ro l l ed  a t  l e a s t  12 p a t i e n t s  p e r  t rea tment  group. A t  

/", t he  end of t he  72-hour s tudy  per iod ,  only 12 p a t i e n t s  had been l o s t  
t o  e f f i c a c y  analyses  (Table I) .  These 12 p a t i e n t s  were included i n  
e f f i c a c y  analyses  up to  the  point  of t h e i r  pro tocol  v i o l a t i o n .  Table I 
s w n a r i z e s  t h e  times and reasons f o r  t h e  exclus ion  from e f f i c a c y  
analyses f o r  t he  p a t i e n t s .  Tables which surrmarize a c c o u n t a b i l i t y  f o r  
a l l  p a t i e n t s  a r e  included in Attachment E. 

B. Treatment Group Comparability 

Randomization of p a t i e n t s  within each s tudy r e su l t ed  i n  t rea tment  
groups which were e s s e n t i a l l y  comparable w i t h  r e spec t  t o  demographic 
c h a r a c t e r i s t i c s ,  smoking h a b i t s ,  and base l ine  s e v e r i t y  o f  d i sease .  
There were s u b s t a n t i a l  d i f f e r e n c e s  wi th  r e spec t  t o  average age seen 
by i n v e s t i g a t o r s ,  but  t rea tment  groups were reasonably wel l  balanced 
wi th in  each s tudy.  A wide ma jo r i ty  of t h e  p a t i e n t s  e n r o l l e d  by each 
i n v e s t i g a t o r  d i d  not  smoke. Overa l l ,  73.4% of the p a t i e n t s  i n  t h e  
c l i n i c a l  t r i a l  were nonsmokers. Attachment F conta ins  t a b l e s  which 
show treatment group comparabil i ty f o r  r e l evan t  v a r i a b l e s .  Attach- 
ment I conta ins  enrollment raw da ta  l i s t h g s  f o r  each p a t i e n t  i n  each 
t r ea t rwn t  group f o r  each inves t iga to r .  

C- Eff icacy 

Subjec t ive  parameters of major i n t e r e s t  were eva lua t ions  of runny 
nose, s t u f f y  nose, sneezing,  and headache by p a t i e n t s  a t  base l ine ,  
24, 48 and 72 hours and by i n v e s t i g a t o r s  a t  base l ine  and 72 hours.  
The following 4-point r a t i n g  s c a l e  was used a s  a  b a s i s  f o r  t h e  
evaluat ion:  no t  present  (01, mild (11, moderate ( 2 ) ,  and marked (3 ) .  
In  add i t ion ,  sub jec t ive  g lobal  evaluat ions  of response t o  therapy 
were.aade a t  72 hours by  p a t i e n t s  and i n v e s t i g a t o r s .  P a t i e n t s  eval -  
uated the  b e n e f i t  derived from therapy according t o  t h e  following 
4-point s ca l e :  marked b e n e f i t  ( I ) ,  moderate b e n e f i t  (2) ,  minimal 
bene f i t  (3), and no b e n e f i t  ( 4 ) .  Responses from i n v e s t i g a t o r s '  eva l -  
ua t ions  of o v e r a l l  t he rapeu t i c  e f f e c t  of s tudy  medication were based 



The objective of this randomized, double-blind, placebo-coacrollcd, c l i n i c a l  
t r i a l  of 3-days durat ion v i t h  adu l t  pa t i en t s  v i t h  acute r h i n r t i s  due t o  
upper respira tory in fec t ion  (URI) was t o  assess  the  eff icacy and sa fe ty  of 
the following treatments:  

1. Placebo, q4h, 
2. Phenylpropanolamine, 25 g/5 m l ,  q4h, 
3. Phenylephrine , 10 mg/5  al,  q4b, and 
6 .  Combination (phenylpropanolamine, 12.5 mg, plus phenylephrine, 

5 mg) 5 al, q4h. 

Phenylephrine and phenylpropanolamine a re  vasoconstrictors which produce 
a decongestant e f f e c t  in the nasal  pasages through d i r e c t  and ind i rec t  
modes of act ion,  respectively.  

PrLmary emphasis was placed on determining whether the combination of de- 
congestants i s  a t  l e a s t  equivalent in th t i c  e f f e c t  t o  e i t h e r  decon- 
gestant  alone. S i x  invest igators  enroll- t i e n t s  and col lected data 
based on evaluation of runny nose, s t u f f y  n neezing, heabche ,  and 
overa l l  therapeutic e f f e c t .  Data from 1 inves t iga to r ,  Dr. Burton M. Cohen, 
were analyzed separate ly  s ince treatment groups from h i s  study did not 
respond in the same lnaoner as  those from the other  5 invest igators  and 
s ince Dr. Cohen was the only inves t iga to r  who a l so  measured nasal  airway 
res is tance.  Eff icacy data from the other  5 invest igators  were pooled fo r  
analysis .  

bnalyses of the pooled data from the 5 invest igators  other than Dr. Cohen 
revealed no s ign i f i can t  d i f ference among the  treatment groups fo r  any of 
the subject ive  e f f i cacy  var iables .  Noreover, no consistent numerical 
trend dis t inguishing between placebo and the other  3 treatments could be 
detected in these data. 

I n  con t ras t  t o  the other  S inves t iga to r s ,  Dr. Cohen was able  t o  d i s t i n -  
guish between placebo and the 3 "active" treatments and among the  3 
"active" treatments. Analysis of Dr. Cohen's data revealed the combina- 
t i o n  t o  be s t a t i s t i c a l l y  s i g n i f i c a n t l y  superior (P 2 . 0 5 )  t o  phenylpro- 
panolamine, phenylephrine, and placebo fo r  a l l  of the eff icacy var iables :  
runny nose, s t u f f y  nose, sneezing, and nasal  airway res is tance.  

Adverse e f fec t s  across a l l  6 s tud ies  were minimal w i t h  respect to  sever i ty  
and frequency. Fif ty- three  percent (10/19) of the pat ients  vho reported 
advesse e f fec t s  were on placebo, and these  pa t i en t s  accounted fo r  12 out 
of the  23 reported adverse e f f e c t s .  

11. Background 

'Chase aspects of the  protocol t h a t  a re  pe r t inen t  t o  s t a t i s t i c a l  analysis  
of data a re  reviewed in t h i s  sect ion.  A copy of the protocol i s  included 
i n  Attachment A f o r  completeness. 
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on the  following 5-point scale :  marked ( I ) ,  moderate 
(3 ) .  unchanged ( 41 ,  and worse ( 5 ) .  One inves t iga to r ,  

(21,  minimal 
D r .  Burton ?l. 

 oh& (stud? 0401), a l s o  measured an object ive  parameter, nasa l  a i r -  
way res is tance over t h e  4-hour period Eolloving administration of the  
i n i t i a l  dose of study medication. 

Attachment J contains raw data  l i s t i n g s  fo r  a l l  subject ive  e f f i c a c y  
parameters f o r  individual  p a t i e n t s  i n  each treatment group f o r  each 
inves t iga to r .  

I n  the  following discuss ion t h e  terms pooled data and coabined s t u d i e s  
r e f e r  t o  the  5 inves t iga to r s  excluding D r .  Cohcn. The r e s u l t s  of 
primary i n t e r e s t  a r e  those fo r  D r .  Cohen's study and f o r  t h e  combined 
s tud ies .  However, f o r  the  sake of coaipleteness, r e s u l t s  have a l s o  
been included i n  Attachment G fo r  each study separate ly  and f o r  a l l  
6 pooled s tud ies .  

1. Inves t iga to r s '  and Pa t i en t s '  Subjective Global Evaluations of 
Therapeutic E f f e c t  

Inves t iga to r s '  72-hour evaluations of overa l l  therapeut ic  e f f e c t  
a re  suarmarized in Table II and Figure 1. Table 11 lists scans ,  
standard e r r o r s  of the mean (S.E.M.), and the number of observa- 
t ions  (a) f o r  each treatment group within each inves t iga to r .  
These s t a t i s t i c s  a r e  graphical ly  depicted i n  Figure 1. A s  can 
be seen i n  Figure 1 ,  the re  was an apparent treatment by inves- 
t i g a t o r  fn te rac t ion  in t h a t  treatment responses i n  D r .  Cohen's 
study (0401) did not follow the  same pa t t e rn  as  f o r  the  o the r  
s tudies .  Only in D r .  Cohen's study vas the  wan score  f o r  the  
combination group markedly lower than those of the  o the r  3 t r e a t -  
ment groups with t h e  mean scores  f o r  phenylpropanolamine and 
phenylephrine s u b s t a n t i a l l y  lower than t h a t  of placebo. A sta- 
t i s t i c a l l y  s i g n i f i c a n t  treatment by fnvest igator  fn te rac t ion  was 
found by ana lys i s  of variance when data f r a n  a l l  s tud ies  were 
pooled (P 5 .0300) but not when s tudy 0401 was excluded (P 5 
.9200) .  Therefore da ta  from D r .  Cohen's study were analyzed 
separate ly ,  and the data  from the  other  5 s tudies  were pooled 
f o r  analys is .  Analysis of the  investigator ' : ,  global evaluat ion 
i n  study 0401 was ca r r i ed  ou t  by the  use of Analysis of Variance 
and the Kruskal-Wallis Raak Sum t e s t  followed by I)unn's mult ip le  
comparison procedure. The nonpararwtric procedures (Kruskal- 
Wallis and Dunn) were performed on these data because of t h e  
apparent departure from the assumption of homogeneity of v a r i -  
ance in t h a t  a l l  o f  the scores f o r  the  combination group were 
the  s a w ,  i. e.  , marked improvement. Comparisons based on ANOVA 
and Dunn's procedure both found highly s ign i f i can t  d i f f e rences  
i n  favor of the  combination when compared t o  phenylpropanolamine 
(P 5 .0001), phenylephrine (P ( .0001), and placebo (P ( .0001). 
In  addi t ion the r e s u l t s  from the  ANOVA showed phenylephrine 
(P < .0009) and phenylpropanolamine (P 5 .0009) t o  be s t a t i s t i c -  
a l l y  s i g n i f i c a n t l y  super ior  t o  placebo. Duan's procedure showed 
these t o  be s i g n i f i c a n t  a t  a s l i g h t l y  lover  level .  Phenylephrine 
and phenylpropanolamine were v i r t u a l l y  iden t i ca l .  



Table I1 

S-ry of I n v e s t i g a t o r s '  72-Hour Global Evaluations o f  Therapeutic ~ f f e c t '  

Phenyl- Phenyl- 

Study 060 1 
ncan 
s.E.n. 
n 

Study 0602 
Heaa 
S.E.H. 
n 

Study 0403 
Hean 
S.E.H. 
n 

Study 0404 
Hean 
S.E.H. 
11 

Study 0405 
Mean 
S.E.H. 

Study 0406 
nean 
S.E.M. 
n 

All Except 0401 
Hean 
S.E.U. 
n 

All Studies  Combined 
nean 
S.E.U. 
n 

Placebo 

2.83 
0.11 

12 

2.50 
0.22 
6 

2.50 
0.43 

10 

3.00 
0.46 

12 

2.17 
0.27 

12 

2.46 
0.14 

13 

2.53 
0.15 

53 

2.58 
0.13 

65 

propanolanine ephr ine  

2.25 
0.18 

12 

1.80 
0.58 
5 

2.25 
0.46 

12 

2.92 
0.35 

13 

2.17 
0.24 

12 

2.58 
0.26 

12 

2.43 
0.16 

54 

2.39 
0.14 

66 

Combination 

1 .oo 
0.00 

12 

3.00 
0.63 
5 

2.00 
0.23 

11 

3.00 
0.25 

13 

2.50 
0.34 

10 

3.00 
0.28 

12 

2.69 
0.14 

5 1 

2.37 
0.14 

63 

a ~ o d e  f o r  s ca l e :  1 = marked, 2 = moderate, 3 = minimal, 4 = unchnged,  5 = worse. 



' (:iI..IF 
ID

E
N

T
IA

L 



Table 111 

Surmaary of AnaLysis p r  Investigator's Evaluation of 
Overall Therapeutic Effect at the End of 72 Hours for Study 0401 

Parametric Xonparametric 
Techniques Techniques 

Test For Any Difference 
Among Treatment Groups 

Sumaary Measures 

Placebo 
Phenylpropanolamine 
Phenylephrine 
Combination 

Treatment Comparisons 

b 
Combination vs Placebo 
Phenylephrine vs Placebo 
Phenylpropagolamine vs 

Placebo 
Combination vs 

Phenylephrine 
Combination vs 

Phenylpropanolamine 
b 

Phenylephrine vs 
C 

Phenylpropanolamine 

Uean Scores Mean Rank Scores 

a Code for Lnvestigator's Global Evaluation of Therapeutic Effect: 1 = marked, 
2 = moderate, 3 = minimal, 4 = unchanged, and 5 = worse. 
One-tailed P-values. 
Two-tailed P-values. 

e 
P-values on contrasts obtained from ANOVA. 
P-values on Dun's (1964) multiple comparison procedure using rank sums. 

CONf IDENTIAL 



Analysis of var iance  of the pooled data (Attachmenz G )  from t h e  
other 5 i nves t iga to r s  revealed no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f -  
ference (P  5 .1930) among the  treatment groups. 

Data from p a t i e n t s '  72-hour evaluations of o v e r a l l  b e n e f i t  of 
therapy a r e  summarized i n  Table I V  and Figure 2.  These data  
p a r a l l e l  those from t h e  inves t iga to r s '  g lobal  eva lua t ions  i n  
every regard. I n  add i t ion  to  the  p a t i e n t s  l i s t e d  i n  Table I 
who were i n e l i g i b l e  f o r  analyses a t  72 hours,  p a t i e n t  number 11 
i n  study 0401 and p a t i e n t  number 44 i n  s tudy 0405 were no t  in- 
cluded i n  the  ana lys i s  due t o  missing da ta .  A s  shown i n  Attach- 
ment G,  a s t a t i s t i c a l l y  s i g n i f i c a n t  (P<.0100) t rea tment  by inves- 
t i g a t o r  i n t e r a c t i o a  was again found when data  from a l l  6 inves- 
t i g a t o r s  were pooled. This i n t e r a c t i o n  was h ighly  i n s i g n i f i c a n t  
(P 5 .5500) f o r  t h e  pooled da ta  from t h e  5 i n v e s t i g a t o r s  wi th  
D r .  Cohen's d a t a  excluded- Hence, comparisons a m n g  t rea tment  
groups were done sepa ra te ly  f o r  D r .  Cohen's da ta .  

A s  was the  case  f o r  the i n v e s t i g a t o r ' s  g loba l  eva lua t ion  in study 
0401, a l l  of the p a t i e n t s  o a  the combinatioa repor ted  having re- 
ceived the  maximum b e n e f i t  from therapy. Therefore,  t h e  nonpara- 
metric analog t o  ANOVA was a l so  performed. Table V shows that 
both methods of  ana lys i s  revealed the  combination t o  be s t a t i s -  
t i c a l l y  supe r io r  (P ( .0002) t o  phenylpropanolamine, phenyleph- 
rim, and placebo. I n  add i t ioa ,  the d i f fe rences  between phenyl- 
ephrine and placebo and phenylpropanolamine and placebo were 
found to  be h ighly  s i g n i f i c a n t  by the  parametric techaique 
(P 5 .0003) and marginally s t a t i s t i c a l l y  s i g n i f i c a n t  by t h e  non- 
parametric technique (P 5 .0200). 

For the  pooled da ta  from s t u d i e s  0402-0406, no s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e rence  amang treatments (P = .1000) was found 
Attachment G. 

2. Pa t i en t s '  and Inves t iga to r s '  Ratings of Symptoms o f  Acute 
Bh in i t i s  

Because of  the  s t rong t r ea taun t  by inves t iga to r  i n t e r a c t i o n  
encountered i n  the  global evaluation of the rapeu t i c  e f f e c t  
(Dr. C o b n ' s  s tudy d i f f e r i n g  from a l l  o the r s )  and s i n c e  t h i s  
trend continued f o r  o the r  e f f i cacy  parameters, D r .  Cohen's 
study was again analyzed sepa ra te ly  wi th  data  from a l l  o t h e r  
inves t igators  being pooled f o r  analys is .  

a. Runny Nose 

Pa t i en t s '  and inves t iga to r ' s  r a t ings  of runny nose i n  
Dr. Cohen's study a r e  suunarized i n  Tables V I  and V I I ,  
respect ively .  The numerical s u p e r i o r i t y  of  the  combina- 
t i on  group throughout the 3-day study i s  g raph ica l ly  d i s -  
played i n  Figure 3. Table V I I I  suormarizes t h e  r e s u l t s  
from the  s t a t i s t i c a l  analys is  f o r  study 0101. Treatment 

AHPI -REG-048-001 51 20 

AHPl  -REG-048-001 51 20 



Table I V  

S - r y  of P a t i e n t s '  72-Hour Evaluations o f  Overa l l  Therapeut ic  ~ f f e c t '  

Phenvl- Pheny 1- 

Study 0401 
Hean 
9.E.n. 
n 

Study 0402 
Kean 
S.E.M. 
n 

Study 0403 
H e m  
S.E.M. 
n 

Study 0404 
tlean 
S.E.M. 
n 

Study 0405 
Mean 
s.E.n. 
n 

Study 0406 
tlean 
s.E.n. 
n 

A l l  Except 0401 
Meaa 
S.E.H. 
(1 

A l l  S tudies  Combined 
Mean 
S.E.M. 
n 

Placebo 

3.00 
0.17 
12 

2.25 
0.22 
6 

2-90 
0.28 
10 

2.75 
0.37 
12 

2.33 
0.28 
12 

2.38 
0.14 
13 

2.57 
0.12 
53 

2.65 
0.11 
65 

propanolamine ephr ine  

2.25 
0.18 
12 

2.00 
0 -55 
5 

2.08 
0-29 
12 

2.69 
0.29 
13 

2.42 
0.29 
12 

2.50 
0.23 
12 

2.39 
0.13 
54 

2.36 
0.11 
66 

Combination 

2.00 
0.00 
11 

3.00 
0.63 
5 

2.18 
0.26 
11 

2.92 
0.21 
13 

2.33 
0.37 
9 

2.92 
0.23 
12 

2.66 
0.14 
5 0 

2.36 
0. I4 
61 

a Code f o r  s ca l e :  1. = marked, 2 = moderate, 3 = minimal, and 4 = none. 
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Table V 

Swamary of Analysis fo r  Pat ients '  Evaluations of Overall 
Therapeutic ~ f f e c t "  a t  the  End of 72 Hours fo r  Study 0401 

Test For Any Difference 
Among Treatment Groups 

Suanary Measures 

Placebo 
Phenylpropanolanine 
Phenylephrine 
Comb- t ion  

Treatment Comparisons 

b 
Combination vs Placebo ,, 
Phenylephrine vs Placebo 
PhenylpropanoZgnrine 

vs Placebo 
Combinatioavs 

Phenylephrine 
Combination vs 

Phenylpropanol&ne 
b 

Phenylephrine vs 
~ h e n ~ l ~ r o ~ a n o l a m i n e ~  

Hean Scores 

3.00 
2.25 
2.25 
1.00 

Kruskal-Wallis 
ANOVA By Ranks 

x2 = 30.15 
d f = 3 
P-value = ,0001 

Mean Rank Scores 

37.00 
26.13 
25.38 

6.00 

P-valuee 

-0001 
. 0 135 

.0193 

,0002 

,0001 

,8865 

a Code f o r  Pat ients '  Global Evaluation of Therapeutic Effect: 1 = marked, 
2 = moderate, 3 = minimal ,  and 4 = none. 
One-tailed P-values. 

C Two-tailed P-values. 
P-values based on contras ts  obtained from U O V A .  

e P-values based on Dunn's (1964) multiple comparison procedure using rank sums. 
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comparisons fo r  pa t i en t s '  r a t i n g  a t  72 hr revealed s t a t i s -  
t i c a l l y  s i g n i f i c a n t  d i f ferences  m favor of the combination 
when compared t o  phenylpropanolamine (P 5 .0008), phenyl- 
ephrine (P 5 .0015), and placebo (P 5 .0001). Phenyleph- 
r i n e  and phenylpropanolamine did  not exh ib i t  a s i g n i f i c a n t l y  
lower sever i ty  of runuy nose a t  72 hours when compared with 
placebo. The r e s u l t s  based on the  inves t iga to r ' s  ra t ing a t  
72 h r  were p r a c t i c a l l y  i d e n t i c a l  t o  those f o r  the pa t i en t s '  
r a t ing .  As shown i n  Table V I I I  the  meaa sever i ty  of runny 
nose fo r  the  c o d i n a t i o n  was s t a t i s t i c a l l y  s i g n i f i c a n t l y  
lower than t h a t  f o r  phenylpropanolamine (P 5 .W62), phenyl- 
ephrine (P 5 .0018), and placebo (P f .0001). Phenylpropa- 
nolamine and phenylephrine were again  not s i g n i f i c a n t l y  
d i f f e r e n t  from placebo. The data  f o r  p a t i e n t s '  and inves- 
t i g a t o r ' s  r a t ings  of runuy nose pooled from s tudies  0402-0406 
a r e  sumaarized i n  Tables V I  and V I I ,  respectively.  Treat- 
ment group w a n  scores f o r  runny nose data  pooled from the 
o the r  5 inves t iga to r s  a r e  p l o t t e d  across the  3-day treatment 
period i n  Figure 4. The graph o f  there  data  does not d i s -  
p lay trends o r  d i f ferences  among treatntents a s  data f o r  
D r .  Cohen (Figure 3). Resul ts  from Analysis of Variance 
f o r  the  pooled da ta  (Attachment G) revealed no s i g n i f i c a n t  
d i f ference among the treatment groups f o r  the 72 h r  r a t i n g  
of runny nose by p a t i e n t s  (P 5 -5900) o r  inves t iga to r s  
(P 5 .1900). 

b .  Pa t i en t s '  and Invest igators '  Ratings f o r  Stuffy  Nose 

Data f o r  pa t i en t s '  and inves t iga to r s '  r a t ings  of s e v e r i t y  
of s t u f f y  nose a r e  sumarized i n  Tables IX and X respec- 
t i v e l y  and a r e  very s imi la r  t o  those obtained f o r  cunny 
nose. 

D r .  Cohen's r e s u l t s  fo r  s t u f f y  nose were very s imi la r  t o  
those f o r  runuy nose. The numerical super io r i ty  of t h e  
combination group is  again demonstrated throughout the  
3-day period (especia l ly  a t  48 hr) a s  displayed i n  Figure 5. 
Resul ts  from s t a t i s t i c a l  ana lys i s  of pa t i en t s '  72-hr data  
(Table XI) showed the combination to have s t a t i s t i c a l l y  
s i g n i f i c a n t  lower sever i ty  of s t u f f y  nose than phenylpro- 
panolamine (P 2 .0010) and placebo (P 2 .0001). The mean 
sever i ty  f o r  phenylephrine was a l s o  s i g n i f i c a n t l y  lower 
(P f .OOO3) than t h a t  of placebo, whereas t h a t  f o r  phenyl- 
propanolamine was not (P 5 .1569). D r .  Cohen's r a t ing  of 
s t u f f y  nose a t  72 hr revealed s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f ferences  in favor of the  combination versus phenylpropa- 
nolamine (P 5 .0001), phenylephrine (P 2 .0001), and placebo 
(P ( .0001). Strong trends (P 5 .1000) i n  favor of phenyl- 
ephTine and phenylpropanolamine were a l so  found when compared 
with placebo. 
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Table VIII 

Comparisons of Trea taent  Group tleaga Scores f o r  P a t i e n t ' s  and 
I n v e s t i g a t o r ' s  Subjec t ive  Evaluations of Runny Nose f o r  Study 0401 

Zfean I n v e s t i g a t o r ' s  
Hean P a t i e n t ' s  Evaluation Evaluation of 

of Runny Nose Runny Nose 

24 Hours &8 Hours 72 Hours 72 Hours 

Placebo [ 121 2.03 1.93 1.41 1.34 

Phenylpropanolamine [ 121 1.87 1.98 1.25 1.18 

Phenylephrine [12) 1.86 1.65 1.20 1.28 

Combination [ 121 1.53 1.34 0.49 0.64 

Treataient Comparisons P-Value d 

Combination vs Placebo .0040 .0024 .0001 
Phenylephrine vs 

Placebo .I763 .0894 .I856 
Phenylpropanolamine vs 

Placebo .2020 .3823 .248 1 
Combination vs  

Phenylephrine .0398 .0621 . 00 15 
Conbination vs  

Phenylpropanolamine .0322 .0011 .0008 
Phenylephrine vs  

Phenylpropanolamine .9220 .lo34 .8280 

a Treatment group means a r e  "Least Squares Hcans" from the SAS GLn computer 
procedure. 
Code f o r  evaluat ion  of m y  nose; 

C 
0 = no t  present ,  1 = mild,  2 =r moderate, 3 = severe .  
Numbers w i t h i n  brackets  i n d i c a t e  ssmple s i z e .  

e Unless noted otherwise,  P-values a r e  one- ta i led .  
Two-tailed P-values 
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Table XI 

Comparisons of Treatment Group K a' Scores for Patient's and 
Investiga~or*~ Subjective hvalurtionP of Stuffy Nose for Study 0401. 

Mean Investigator's 
  valuation of 
Stuffy Nose 

Placebo (121 

Phenylpropanolamine [ 121 

Phenylephrine [ 121 

Combination (121 

Treatment Comparisons 

Combination vs Placebo 
Phenylephrine vs 

Placebo 
Phenylpropanolamine vs 

Placebo 
Combinatioa vs 

Phenylephriae 
Combination vs 

Phenylpropanolamine 
Phenylephrine vs 

~hen~l~ro~anolaatine~ 

Keaa Patient's Evaluation 
of Stuffy Nose 

24 Hours 48 Hours 92 Hours 

2.32 2.05 1.81 

2.12 1.74 1.60 

2.15 1.97 1.06 

1.95 1.16 0.94 

72 Hours 

a Treatnrtnt group means arc "Least Squares Means" from the SAS O W  computer 
procedure. 
Code for evaluation of stuffy nose; 
0 = none, 1 = mild, 2 = moderate, 3 = severe. 

C 
Numbers within brackets indicate sample size. 
Unless noted otherwise, P-values are one-tailed. 

l Two-tailed P-values 
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Stuf fy  nose data from the other  5 invest igators  a r e  summa- 
rized i n  Table M and Figure 6 f o r  p a t i e n t s '  evaluat ions  
and Table X fo r  i n v e s t i g a t o r s '  evaluations.  A s  Figure 6 
shows, there  is a s l i g h t  t rend i n  favor of phenylpropanol- 
amine f o r  ~ a t i e n t s '  evaluat ions  of s t u f f y  nose.   ow ever, 
no s t a t i s t i c a l l y  s i g n i f i c a n t  (PI .0500) di f ference among 
treatment groups could be detected fo r  the  da ta  pooled 
across  s tud ies  0402-0406. 

c. Subjective Pa t i en t s '  and Inves t iga to r s '  Ratings of Sneezing 

Data f o r  pa t i en t s '  and inves t iga to r s '  r a t ings  of sneezing 
a r e  surrrmarized a t  each evaluat ion t h e  i n  Tables X I 1  and 
X I 1 1  respect ively .  P lo t s  of m a n  pa t i en t s '  r a t ings  a r e  
shown i n  Figures 7 and 8 f o r  D r .  Cohen's study and f o r  
the  o the r  s tud ies  combined respect ively .  

D r .  Cohen's data  f o r  pa t i en t s '  r a t ings  of sneezing again 
exhibi ted  trends demonstrating the  super io r i ty  of the  coa- 
b inat ion with placebo exh ib i t ing  the  worst response (Fig- 
ure  7) .  S t a t i s t i c a l  analys is  of pa t i en t s '  72-hr r a t i n g s  
of sneezing, Table XIV, showed the  combination t o  have 
s t a t i s t i c a l l y  s i g n i f i c a n t l y  lower sever i ty  of sneezing than 
phenylpropanolamine (P 5 .000I) , phenylephrine (P 5 . OOOS), 
and placebo (P 5 .0002). No s t a t i s t i c a l l y  s i g n i f i c a n t  d i f -  
ference between phenylephrine o r  phenylpropanolamine and 
placebo were found. The numerical super io r i ty  of the  com- 
binat ion is  a l so  re f l ec ted  i n  t h e  inves t iga to r ' s  evaluat ion 
of sneezing. The mean sneezing score f o r  the  combination 
was again s i g n i f i c a n t l y  lower than that of placebo (P 5 
-0038) and marginally s i g n i f i c a n t l y  lover than phenylpropa- 
nolamine (P 5 -0283)- Phenylephrine was marginally s i g n i f -  
i c a n t l y  lwer then placebo (P 5 -0594) where as  no s i g n i f -  
i c a n t  d i f ference between phenylpropanolamine and placebo was 
detected.  

Sumarizatiorm f o r  sneezing data  from the  other  5 invest iga-  
t o r s  a r e  presented i n  Table X I 1  and Figure 8 f o r  p a t i e n t s '  
evaluations and i n  Table XI11 f o r  invest igators '  r a t ings .  
As shown in these da ta  stmmaries and in the  ana lys i s  of 
variance t ab les  i n  Attachment G, treatment d i f ferences  were 
not detected f o r  e i t h e r  p a t i e n t s '  o r  invest igators '  evalua- 
t ions  a t  the a = -05 l e v e l  of s ignif icance.  

d.  Pa t i en t s '  and Invest igators '  Subjective Ratings of Headaches 

Sumaary t a b l e s  f o r  subject ive  ra t ings  of headache by pa- 
t i e n t s '  and inves t iga to r s '  a r e  presented i n  Tables W and 
XVI respect ively .  Formal s t a t i s t i c a l  analys is  of these 
data were not performed due to  the  very mild sever i ty  of 
headache a t  baseline.  
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Table XIV 

Comparisons of Treatmeqt Group &ana Scores for Patient's and 
Investigator's Subjective Evaluations of sneezingb for Study 0401 

Mean Investigator's 
Evaluatioa of 

Sneezing 

Placebo (121 

Phenylpropanolamine (121 

Phenylephrine [ 121 

Combination (121 

Treatmnt Comparisons 

Combination vs Placebo 
Phenylephrine vs 

Placebo 
Pheny lpropanolamine vs 

Placebo 
Corsbination vs 

Phcny lephrine 
Combination vs 

Phenylpropanolamine 
Phenylephrine vs 

phenylp ropanolaminee 

Mean Patient's Evaluation 
of Sneezing 

24 Hours 48 Hours 72 Hours 

1.92 1.63 1.27 

1.87 1.45 1.41 

1.60 1.23 1.21 

1.67 0.71 0.35 

72 Hours 

a Treatment group means are "Least Squares H e a d i  from the SAS GLM computer 
procedure. 
Code for evaluation of sneezing; 
0 = none, 1 = mild, 2 = moderate, 3 = severe. 

C 
Numbers vithin brackets indicate sample size. 
Unless noted otherwise, P-values are one-tailed, 
Two-tailed P-values 

!.:clf.II-'IUENTIAL / TRADE SECRET 



C
!I)N

FID
E

N
TIA

L I TR
A
D

E
 S

E
C

R
E
T 

A
H

P
 1 -R

E
G

-048-001 5 141 

A
H

P
I -R

E
G

-0
4
8
-0

0
1
5
1
4
1
 



C
0N

F
lD

E
N

T
IA

L 1 T
R

A
D

E
 S

E
C

R
E

T
 



e. Objec t ive  Evaluation of To ta l  Nasal Airway Res i s t ance ,  NAR, 
i n  Study 0401. 

In  add i t ion  to  the  subjec t ive  evaluat ions  of symptoars and 
o v e r a l l  therapeut ic  e f f e c t ,  D r .  Cohen measured t o t a l  nasa l  
a i roay  r e s i s t a n c e ,  NAR (sum o f  i n s p i r a t o r y  and e x p i r a t o r y  
nasa l  a i w a y  r e s i s t ance ) ,  fo l lov ing  the  i n i t i a l  dose of 
study medication. Measurclwnts were taken a t  time of admin- 
i s t r a t i o n  and a t  15, 30, 45, 60,  120, 180, and 240 min f o l -  
lowing adain is t ra t ior r  of medication. Analysis  of  covar iance  
with t h e  base l ine  measurement a s  a cova r i a t e  was performed 
on t h e  decrease from base l ine  in NAR a t  each o f  t h e  p o s t  
t rea tment  evaluations and on a s-ry measure, t h e  a r e a  
between t h e  NAR curve and t h e  base l ine  NAR value .  

NAR raw data l i s t i n g s  f o r  i nd iv idua l  p a t i e n t s  a long v i t h  
t rea tment  group s-rp s t a t i s t i c s  a r c  presented  i n  Attach- 
ment K. Hean NAR is  p l o t t e d  ac ross  t h e  f o r  each of t h e  
t rea tment  groups in Figure 9. A s  shown i n  the graph, t h e  
coabinat ion  had the loweat mean NAR curve ac ross  t h e  e n t i r e  
eva lua t ion  period and t he  only  mean HAB below b a s e l i n e  a t  
240 lain. The mean liAR's f o r  phenylpropanolamine and phenyl- 
ephr ine  were cons i s t en t ly  h ighe r  than t h a t  f o r  t h e  combina- 
t i o n ,  but  lower than placebo. 

Resul ts  f r o a  the  s t a t i s t i c a l  analyses  f o r  decrease  in N h U  
a r e  presented  i n  Table XVII. The means shown in t h e  t a b l e  
a r e  t h e  "adjusted means" f roa  t h e  ana lys i s  of  covariance.  
The mean decreaae from base l ine  i n  NAR f o r  the coabinat ion  
was s t a t i s t i c a l l y  s i g n i f i c a n t l y  (P ( .0100) g r e a t e r  t han  
t h a t  f o r  phenylpropanolamiac a t  60 ,  120, and 240 min. Com- 
pared t o  phenylephrine, the  decrease  i n  NAR f o r  t h e  combina- 
t i o n  was s t a t i s t i c a l l y  s i g n i f i c a n t l y  (P ( . loo)  g r e a t e r  a t  
60 and 240 min and marginally s i g n i f i c a n t l y  (P 2 .0500) 
g r e a t e r  a t  30, 45, and 120 min. I n  add i t ion ,  t h e  mean de- 
c rease  in NAB f o r  the  combination was s t a t i a t i c a l L y  s i g n i f i -  
c a n t l y  g r e a t e r  than placebo a t  30, 45, 60, 120, 180, and 
240 min. Phenylpropanolaainc exhibi ted  s i g n i f i c a n t l y  (P 5 
-0100) g r e a t e r  reductions i n  NAR versus  placebo a t  30,  45, 
60, and 120 min. Phenylephrine a l s o  exhibi ted  s t a t i s t i c a l l y  
s i g n i f i c a n t  (P 2 -0100) reductions i n  NAR versus  placebo a t  
45, 60, and 120 m i n  with marginal s ign i f i cance  (P 5 .0500) 
a t t a i n e d  a t  30 and 180 min. 

Resul ts  from s t a t i s t i c a l  ana lys i s  of t he  s u m a r y  measure f o r  
NAR, t h e  area  between the  NAR curve and base l ine  (NARAREA), 
a r e  v e r t u r l l y  iden t i ca l  as those found f o r  reduct ion  from 
base l ine  i n  NAR. The t r e a b n t  comparisons and "adjus ted  
treatment" means a r e  suamarized i n  Table WIII. The com- 
b ina t ion  exhibi ted  s s t a t i s t i c a l l y  s i g n i f i c a n t l y  g r e a t e r  

' 
NARAREA than phenylpropanolamine (P 5 .001 I ) ,  phenyleph- 
r ine  (P 5 .0027) and placebo (P 5 .0001). Likewise, sca- 
t i s t i c a l l y  s i g n i f i c a n t  N A R A R U ' s  were found i n  favor of 
phenylephrine (P 5 .0001) and phenylpropanolamine (P 5 
.0002) when compared with t h a t  f o r  placebo. 
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Table XVIII 

Summary of Statistical Analysis for the Sur~rsary tleasure for NAR, 
N A M E A ,  Area [cm HIO/l/sec) x min] Between the Total A i w a y  

Resistance C u m e  and Baseline 

Placebo [12] b 18.84 

Phenylpropanolamine [ 121 141.40 

Phenylephrine [ 121 152.39 

Combination 1121 246.37 

Treatment Comparison P-valuec 

Codination vs Placebo 
Phenylephrine vs Placebo 
Phenylpropanolaadne vs Placebo 
Combination vs Phtnylephrine 
Combination vs Phenylpropanolamine 
Phenylephrine vs PbenyLpropanolamine 

9raatmcnt group Pean areas arc the adjusted means from 
bAnalysis of Covariance. 
Numbers vithin brackets indicate sample size. 
bnless noted otherwise, P-values are one-tailed. 
%wo-tailcd P-values. 
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Table XX 

Number of Adverse Ef fec t s  Reported by Treatment Group 

Phcnyl- Phcny 1- 
Adverse Effect  Placebo propanolaminc ephrine Combination Total  

Lighthcadcdncss 
Dizziness 
Headache 
Sleepy 
Drowsy 
Tired 
1 ~ o l a n i 8  
Palpi ta t ions  
Eructation 
Gaseousncss 
Nausea 
Constipation 
Pi loerect ion 
Increased Sweating 
D r y  Throat 

Total 12 4 2 5 23 

Table MU: 

Number of  Pa t ien t s  Reporting Adversc Erpcriences 

Phcny 1- Phcnyl- 
Placebo propanolaminc cphrine Combination Total  

Number of pat ients  
reporting adverse 
cxpcriences 10 3 2 4 19 
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Table JrXII 

S m r y  Statistics for Systolic Blood Pressure ( d q )  

Enrollment Final Change f roa Baseline 
Treatment Group Visit Visit (~iial-~nrollment) P-valuet 

Placebo tfean 121.90 121.17 - 0.72 -56 
S.E.M. 1.60 1.55 1.22 
n 69 69 69 

Phenylpropanolamine Mean 121.41 120.79 - 0.62 .48 
S.E.H. 1.35 1.40 0.87 
n 68 68 68 

Combination Hean 121.67 121.51 - 0.17 -89 
S.E.M. 1.57 1.21 1.19 
n 65 65 65 

tP-values (two-tailed) obtained from a paired t-test. 

Table XXIII 

S-ry Statistics for Diastolic Blood Pressure ( d g )  

Enrollment Final  Change from Baseline 
Treatment Group Visit Visit (Final-Enrollment) P-value? 

Placebo Mean 75.84 74.61 - 1.23 -19 
S.E.H. 1.04 1-12 0.93 
n 69 69 69 

Phenylpropanolamine Hean 74.88 75.41 0.53 .53 
S.E.H. 1.18 1.08 0.86 
n 68 68 68 

Phenylephrine tlean 74.88 73.88 - 1-00 -21 
S.E.H. 1.12 1.24 0.85 
n 68 68 68 

Combination Mean 74.31 73.78 - 0.52 -53 
S.E.M. 1.11 1.05 0.83 
n 65 65 65 

fP-values (two-tailed) abtained from a paired t-test. 
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Table XXIV 

Summary S t a t i s t i c s  for  Pulse Rate (Beats/ffinute) 

Enrollment Final Change from Baseline 
Treatment Group V i s i t  V i s i t  (Fhel-Enrollment) P-valuea 

Placebo 

Phenylpropanolamine Hem 75.96 74.54 - 1.41 .15 
S.E.H. 1.06 0.81 0.97 
n 68 68 68 

Phenylcphrine Hean 75.03 75.12 0.09 .93 
S.E.H. 1.11 1.18 1.00 
n 68 68 68 

Combination Mean 75.26 74.26 - 1.00 .34 
S.E.M. 1-00 0.97 1.04 
n 65 65 65 

'P-values (two-tailed) obtained from a paired t - t e s t .  
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GO. 

Addi t ional  ana lys i s  of t h e  NAR data were performed t o  in-  
v e s t i g a t e  the  poss ib l e  e f f e c t  of c e r t a i n  background var-  
i a b l e s  on the  NAR measurements i n  Dr. Cohen's study.  Due 
t o  t he  s u b s t a n t i a l  t reatment group base l ine  d i f f e rences  
wi th  r e spec t  t o  age and w i g h t  and the  obvious importance 
of du ra t ion  of i l l n e s s ,  the e f f e c t  of  these  3 v a r i a b l e s  on 
Dr .  Cohen's NAR data was inves t iga ted .  Resul ts  from ana l -  
y s i s  of covariance (Attachment G) demonstrated t h a t  none of 
t h r e e  covar iables  (age,  weight, and dura t ion  of a l l e r g i c  
r h i n i t i s )  had a s i g n i f i c a n t  e f f e c t  on HAR a t  t he  a = .05 
l eve l .  

E. Sa fe ty  

A l l  adverse e f f e c t s  a r e  s u m a r i z e d  i n  Tables XIX-XXI. Nineteen pa- 
t i e n t s  reported adverse e f f e c t s  w i th  a major i ty  of t h e  p a t i e n t s  be- 
longing t o  the placebo group. Bone o f  the adverse e f f e c t s  were of 
a s e r i o w  nature- 

Raw da ta  l i s t i n g s  f o r  b a s e l i n e  and f i n a l  v i s i t  blood pressures  and 
pu l se  r a t e s  a r e  included in Attachment L. S-ry s t a t i s t i c s  a r e  
presented  in Tables XXI-XXIV.  F o r  each treatment group, a pa i r ed  
t - t e s t  was performed on t h e  72-hr change from base l ine  f o r  s y s t o l i c  
and d i a s t o l i c  blood p res su re  and pu l se  r a t e .  A s  shorn i n  Tables XXII- 
X X l V ,  no s i g n i f i c a n t  treatment group change from base l ine  was de t ec t ed  
f o r  any of t he  3 s a f e t y  v a r i a b l e s .  Two hundred seventy p a t i e n t s  were 
included i n  the  analyses .  The fo l loving pa t i en t s  were excluded due 
t o  missing data a t  72 hours: p a t i e n t  numbers 13 and 21 (Study #0402), 
42 (Study #0405), and 23 (Study 80406). 

IV .  Discussion 

Dr.  Cohen's s tudy (0401) was the  on ly  s tudy i n  which t h e  p a t i e n t  response 
t o  t rea tments  cons i s t ing  of 1 o r  more decongestants (especia l ly  the  com- 
b inat ion)  was s t a t i s t i c a l l y  s u p e r i o r  t o  that o f  placebo. A meeting wi th  
Dr.  Cohen was held t o  determine poss ib l e  reasons f o r  t he  t r e a t n e n t  groups 
in h i s  s tudy responding i n  a d i f f e r e n t  fashion than those from the  o t h e r  
s t u d i e s .  Severa l  poss ib l e  explanat ions  were set f o r t h  dur ing  t h e  d i scus -  
s ion .  F i r s t ,  D r .  Cohen is  very  f a m i l i a r  with his p a t i e n t s ,  and the  com- 
munication between p a t i e n t  and physic ian  is very good. As a r e s u l t ,  h i s  
p a t i e n t s  eay  have had a supe r io r  understanding of t h e i r  p a r t i c i p a t i o n  i n  
the  study.  Second, Dr. Cohen made a conscious e f f o r t  based on p a s t  expe- 
r i ence  t o  exclude from the  s tudy p a t i e n t s  he f e l t  t o  be "placebo responders."  
This may expla in  the  p a r t i c u l a r l y  poor response t o  therapy by his placebo 
p a t i e n t s .  Thi rd ,  D r .  Cohen b a e d  his evaluat ion  of o v e r a l l  t he rapeu t i c  
e f f e c t  on examination of the  nasa l  passages.  He considered moisture,  red- 
ness ,  and swel l ing  a s  c r i t e r i a  f o r  h i s  evaluation.  A s  a consequence, 
Dr .  Cohen's evaluat ion  may have been s o r e  "objective" than those from t h e  
o the r  i nves t iga to r s .  

V. S t a t i s t i c a l  Methods 

I n  accordance with t h e  ob jec t ive  of t h e  study,  the  following one-direc- 
t i o n a l  treatment comparisons a r e  of high in teres t - - the  combinatioa, phenyl- 
ephr ine ,  and phenylpropanolamine versus placebo, and the combination each 
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versus each of i t s  components. The remaining possible pairdise  con t ras t  
which i s  two-sided i n  nature, phenylephrine versus phenyLpropanolamine, 
i s  o f  l e sse r  i n t e r e s t  and is reported fo r  the purpose of i n t e r n a l  reviev 
I n  order t o  keep the experimentwise type I e r r o r  ra te  fo r  the 5 primary 
comparisons a t  the  nominal .05 leve l ,  each comparison was tes ted a t  t&e 
a = . O 1  level  of significance. 

Investigators '  and pat ients '  subjective global evaluations of response to  
therapy and subjective ra t ings  of runny nose, s t u f f y  nose, and sneezing 
were analyzed by standard Analysis of Variance (ANOVA) techniques (Neter 
and Wassennan, 1974). A two-factor analysis  of variance i n  a completely 
randomized design waa used fo r  the data from the global evaluations.  
Terms included in the model were invest igator ,  treatment, and treatment by 
invest igator  interact ion.  For the data from the subject ive ra t ings  of the 
nasal symptom, a three-factor analysis of variance was u t i l i zed .  Ef fec t s  
included Ln t h i s  model were, baseline syrpptcw sever i ty  used a s  a block 
e f f e c t ,  invest igator ,  treatment, treatment by invest igator  in te rac t ion .  
S t ra t i fy ing  by basel ine sever i ty  reaoves possible e f f e c t s  due t o  basel ine 
symptom sever i ty  from the treatment cooparison and a c t u l l y  may be thought 
of as  a function-free regression scheme (Winer, 1971). 

Originally,  analysis of subjective var iables  vas planned f o r  the  data 
pooled across a l l  6 investigators.  However, it  was obvious t h a t  the  
trea-nt groups i n  study 0401 responded d i f fe ren t ly  f roa  those of t h e  
other  5 investigators.  Signif icant  (P(. 05) invest igator  by treatment 
interact ions  found in analyses of data pooled from a l l  6 invest igators  
were not fouad when analyses were repeated on data pooled from from 
s tud ies  0402-0406. Therefore, analyses were performed on D r .  Cohen's 
da ta  alone, the  pooled data from the other  5 invest igators ,  and on pooled 
data from a l l  6 invest igators  (these analyses a re  included in Attachment G 
only f o r  corapleteness) . 
The rat ional  f o r  using analysis of variance methods f o r  tJ.w data from the 
subjective ra t ing scales  i s  based on the app l icab i l i ty  of c e n t r a l  l i m i t  
theory and on the following 2 charac te r i s t i cs  of the data: the  responses 
f r w  the  4 and 5 point ra t ing scales were reasonably spread over t h e  range 
of the scales  and the c e l l  mean sample s izes  were re la t ive ly  large.  Due 
t o  the  importance of t h i s  c l i n i c a l  t r i a l ,  the resu l t s  based on AHOVA methods 
f o r  the bulk of the  eff icacy data, pa t i en t s '  and invest igators '  evaluations 
of r u ~ y  noae, s tuffy nose, and sneezing, were confirmed by an-add i t iona l  
s t a t i s t i c a l  method of analysis. The Generalized Gchran-Mantel-Haenszel 
(GCHH) categorical data procedure f o r  ordinal  data (Case I1 of Landis 
c., 1978) was a l so  performed on the evaluatioa of s p p t o o s  f o r  D r .  C o k n ' s  
study and f o r  the other 5 investigators combined. The resu l t s  from the  
AHOVA and GCMH procedures were ver tual ly  iden t ica l  as  shown i n  Attachment H. 

Analysis of variance techniques adjusting fo r  baseline were used f o r  the  
t o t a l  nasal airway res is tance (NAR) data measured by D r .  Cohen. NAR was 
calculated as the raw sum of inspiratory and exspiratory nasal airway 
resistance. A two-factor analysis of covariance with baseline NAR a s  a 
covariable and treatment was perforwd on the change from baseline (NAR - 
baseline NAR) a t  each of the 7 post i n i t i a l  dosage evaluations and on a 
s m r y  measure for  NAR incorporating a l l  7 of the observations throughout 
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the  4-hr observation period, the  area between the t o t a l  nasal airway rcs i s -  
tance curve and basel ine,  HARAREA. The analysis  of HARAREA was s t r a i g h t -  
forward since a l l  NAR data were aoa-missing. The estimate of XARAREA for 
pa t ien t  k, HA-, was calculated according to  the trapezoidal ru le  as: 

where 
i = 1,2, 

ti 
= the number of minutes folloving administration of the  

i n i t i a l  dose of study w d i c a t i o n  correspoadiog t o  the  
i t h  NAB measurement; i . e . ,  t l ,  t2, t,, t4, t 5 ,  ta and 
t7 a r e  15, 30, 45, 60, 120, 180, and 240 minutes 
folloving the i n i t i a l  dose, respectively,  and t o  (base- 
l i n e )  is the t i m e  j u s t  p r i o r  the  administration of the  
i n i t i a l  dose. 

T(t ) i s  the t o t a l  nasal  airway res is tance f o r  pa t i en t  k a t  
i tirrc ti. 

A l l  analyses of data were performed on the  S t a t i s t i c a l  Analysis System 
(SAS) version 79.3 (Barr, e t  a l . ,  1980) on an IBM 4331 winframe computer. 
The SAS CIl1 (General Linear Model) procedure was used t o  obtain a l l  r e s u l t s  
based on analysis  of variance methods. ANOVA tables  from the analyses a r e  
included in Attachment G. The sums of squares i n  the  ANOVA t ab les  a r e  SAS 
type I V  sums of squares. See Hocking c- (1976) fo r  a complete discus- 
s ion of the  slm~ of squares u t i l i z e d  by SAS. SAS GLH "Least Squares Means" 
a r e  used i n  the t e x t  of t h i s  repor t  (Tables XVIII, X I ,  and X I I )  t o  help 
s m r i r e  the treatment comparisom based on analysis of variance. A s  
Searle e t  a l .  (1980) have suggested, these  means may be thought of as  
"estimated population marginal means" which s-lg put a r e  estimates one 
would expect had equal c e l l  s i z e s  been obtained. For the  NAR summaries 
(Tables XVII and XVIII), the  estimated population marginal means a r e  i n  
f a c t  the  adjusted means obtained from Analysis of Covariance. 
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-A. H-Rq]flJS COMPANY
1407 C-mIngs -Drive

Richmond, Virginia Z3220

Synopsis of Protocol No. 04

flqD # - ~~~~~~~~~~~NDA #-13-087'

Phase (IV) Study

I. Drug Identification:

ME Drug No.: 4010-3

Trade: Dimetapp Elixir (decongestants only)

Generic: Phenylephrine; phenylpropauiolamine

2. Pharmacologic Category: decongestant

3. Therapeutic Indication for this Study: Acute rhinitis due to UR.!, dura-
tion of 48 hours or less.

4. Objective of Study: Clinical trial to assess subjective toleration and
efficacy of phenylephrine 10 mg versus phenylprapanolaminie, 25 mg versus
phenylepbrine, 5.0 mg plus phenylpropauolamine, 12.5 versus placebo in
adult patients with acute rhinitis due to MU..

5. Study Design: Double-blind, randomized, placebo control.

6. Clinical Monitor and Clinical Investigator:

Clinical Monitor (AHR) Emily ?X. Morley, M1.D.
Clinical Investigator

7. General description, source and aumber of patients to be entered: 288
patients ;-age 8-ylr-aad older with acute rhiniris due to UR.! of 48
hours duration or less. Office of Investigator; males and females
(non-pregnant), 6 Investigators (48 patients per investigator).

8. Treatment groups and dosage: Patients will be randomly assigned to one
of 4 study groups: Phenylephirine (10 mg) - 5 ml every 4 hrs (6 doses/
24 hrs) for 3 days. Phenyipropanolamine (25 mg) - 5 ml ewery 4 b~ra
(6 doses/24 hin) for 3 days. Phenylephrine (5 mg) + Phenylprnopanolamine
(1.2.5 mg) - 5 ml. every 4 bins (6 doses/24 bra) for 3 days. Placebo -
5 ml every, 4 hrs (6 doses/24 brs) for 3 days.

9. Greatest duration of drug exposure for any individual patient: 3 days
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10. Excl~usions:

2. Allergy to phenyleph~rine, phenylpropanolamine

3. History of allergy to chemically related drugs

4. Patients with. cardiovascu±lar, renal, thyroid, diabetes or other
systemic disease which may contraindicate therapy with study
medication or confuse study results.

5. Use of monoamine oxidase inhibitors, antihistamines, brouchodi-
lators, nasal decongestants (local or parenteral) or antibiotics
within 24 irs of enrollment or during course of study. Analgesics
are not permitted during the study period or for at least 12 hours
prior to entry into t±.e study.

6. Evidence of anatomic obstruxctioo. of nasal airways, or chronic
nasal disease. -

11. Observations:

a. Efficacy: Subjective parameters -stuffy nose, runny nose,
sneeniug, headache.

b. Safety:- B.P., pulse rate.

12. Estimated date of initiation:

M1arcb, 1978.

13. Comments:
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1. Background:

P.R. Notice of 7/27/72 declared Elixir as "probably effective" under 'the
DESI 'Review Program. Ertentab was declared "possibly effective" but on-
4/2.5/77 was downgraded to "ineffective as a fixed dose combination.."_ -Sub--
seqnently, FDA advised Robins that a proposed reformulation of Dimetapp
Extentabs to a brompbeniramine and a single sympathomimetic combination
would be an acceptable response to the Notice of Opportunity for Hearing
on FDA's proposal to withdraw the NIDA. Conferences were held with MDA"
personnel regarding the nature of the reformulation; AHR initially C9/73)
proposed a Teformulation containing brompheniramine and pbenylpropa~nol-
amine and later (7/77) a reformulation containing bromphaniraminet and-
phenylephrine. Eowever, MDA had indicated that it would not take -final
action on NDA amendments until such time as the OTC Cough/Cold Monograph
was finalized (proposed monograph published 9/9/76, with the final
monograph. expec~ted in mid-or,-late-1978).

Robins prefers to maintain the current two-sympathomimetic product
and made this proposal to MDA 5/76. The proposed OTIC Monograph
(September, 1976) lists phenylephrine at 10 mg and phenyipropanolamine
at 25 mg single doses in immediate release form as Category I. A
combination of two half-strength Category I agents would be acceptable
as Category I if it can be shown that the clinical efficacy and tolera-
tion is equivalent to a single entity Category I agent.-

11. Objective:

To obtain clinical pharmacological documentation by subjective para-
meters that a combination of 5 mg phenylephxine and 12.5 mg phenyl.-
propanolamiae/S ml is at least equivalent in effect on subjective
parameters to either 10 mg phenylephrine or 25 mg phenylpropanolamine.

III. Investigators:

A. Number of investigators scheduled to participate in studies
usin~g this protocol: 6

B. Investigator information for each. separate study under this
protocol: See Appendicer.

IV. Experimental Plans:

A. Patients

1. Number - Scheduled to participate in this protocol: 288

2. Description

a. Age: lB years and older
b. Sex and pregnancy potential: MVale and female (aon-pregnant)
C. Race- N.A.
d. Diagnosis (or description of symptoms): Acute chinitis

due to URI of 48
hrs. duration or
less.
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2.

a. Hospital. Status: outpatient

3. Source private office practice. Offiace of investigator.

4. Criteria for inclusion

A. Acute rbinitis (nasal congestion) due to URI.

b. Required duration of condition: 48 hours or less.

C. Required severity of condition: Patient should aot be sick
enough to require medication other than nasal decongestants.

d. Willingness to participate in this study as demonst-rated
by providing volustary written informed consent.

e. Ability to follow.-i-reetions of the investigator or hl
staff to include the following:

Cl) Appear for return visits at stated intervals -for
st~ated duration of study.

C2) Take study drug medication as scheduled.

(3) Avoid self-medication with either non-prescription
or prescription drugs during course of study.

S. Criteria for exclusion:

a. Presence of concurrent disease: Diabetes; thyroid;
cardiovascular, renal, or hepatic disease, other
respiratory disease or other systemic disease which may
contraindicate therapy with study medication or confuse
study results. Evidence of anatomical nasal airway
obstruction.

b. Pregnancy:. Not pregnant

C. !novn hypersensitivity to: phenylephrine; phenylpropanol-
aoin-e or chemically related --

d. Specifically excluded recent medication: bronchodilators;
M~AO inhibitors; aritihistamines; topical or parenteral
nasal decongestants or antibiotics within 24 hrs of
initiation of study or during study. Analgesics during
study period or for at leaat 12 hours prior to entry
into study.

B. Procedure

1. General description of study: Double-blind, parallel,
randomized clinical trial of 3-day duration.
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3.

2. Study medication (test drugs to be physically indistinguishable)--

a. Identity of each treatment group Cnie, dose form,-unit
strength, manufacturing lot number):.

b. Packaging and Labeling (Protocol packaging lot #___

(e.g.)

(l) Study medication will be suxpp lied to the-javestiga~-
tor in prepackaged, pre-labeled and pre-coded,
bottle of stated amount of liquid. One bottle-
of medication will be supplied for each patient.

C2) The assigament of study medication will be made on
the basis of a randomization schedule by patient
number, which is sequentially- asiagned to patients
being admitted to the gtudy;-a.a.e., medication laV-led
for Patient #1 will be given to the first patient-
entering the study, medication labeled -for Patient #2
will be given to the second patient, etc.-

Each 5 ml of study medication contains:

1. Phenylephx ine HCl 10 mg
or 2. Phenylpropanolamine HUl 25 mg
or 3. Pheuylephrine HMl 5 mg

plus phenylpropanolamine HC3 3.2.S mg
or 4. flatchiao placebo

(3) One bottle will be dispensed to each patient on Study
Day 1.

At the time of dispensing, the investigator will remove
the teaz-off portion of the two-part label (without
openiag) and staple it to the Case. Report -orm. The
patient number cm the bottle label must be-the sagea~s
the patient number au the Case Report Form. At each
visit a tablet count and any change La dosage schedule
viiil be toted on the Case Report -Form.-

(4) In the case of emersency7, the contents of any bottle
may be deternined by cumting open the tear-off portion
of the bottle label.

(5) The investigator will be supplied with labeled medi-
cation for extra patients, so as to provide -for study
dropouts, bottles broken in transit, etc. Selection'
of the appropriate replacement medication will be made
by the Afl monitor so as to preserve the double-blind
features of this study.
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4.

(l) Initial dosage s chedule2 '5 ml of study medication
every 4 his {6 doses in 24 his) or 3 days (72 his).

(2) Increasing or decreasing dosage -from the initial
dose to a stated Mayimumo or to a stated minimuum is
pe rmi tted at any time during the study on physician's
order. Regulation of dosage should be based on the
patient's individual response and adverse effects.
Any patient for whom any other dosage is required
will be dropped from the study. Each vatient should
be cautioned to maintain the dosage schedule prescribe4
for him unless a change is prescribed ~j the physician.

Permissible dosage schedules: Maximum dosag* permissible
is 6 doses/24 his - 30 ml. A minimum of 4 doses(24 hrs
(20 ml) is permissible, e.g., 8:00 am; noon; 4:00 p.;
and 8: 00 PM.

(3) Careful records of dosage schedules and changes must be
kept on the CaY.

3. Concurrent management

a. Permitted:

(1) Diet: As desired.

(2) Temporary restructuring of activities and/or environ-
ment: None indicated.

b. Excluded: All other medications unless taken regularly
pre-study and not included in the exclusion criteria.

4. Treatment plan (Evaluation for all patients within a study
should be made by the same physician.)

a. Screening and admission period (e.g.)

(l) Screening: Brief history, review of symptoms and

respiratory system physical examination.

(2) Admission to study

Upon meeting the exclusion and inclusion criteria,
including execution of written informed consent, a
patient may be admitted to the study and given a
sequentially assigned patient number.
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Complete Study Admission Form.

All patients screened but mat entered int~o thes
actual study will have a Case Report Form partially
completed add submitted to -the Sponsor.

(3) Study drug

Dispense one bottle of the correct study medica-'
tion. (check patient sequence number).

Instruct patient as to intended dosage schedule.
5 ml every 4 hrs for at least 4 doses up to a
maximum of 6 doses/24 bxrs.

C4) Instructions -to patient

(a) Instruct patient on diet, activities,-excluded
medications.

(b) Instruct patient to note adverse effectsmand-to,
notify the investigator if effec-ta become
severe or unremitting.

Cc) Inform the patient that a telephone contact may
.be made at any time during the study period in
the event of persistent and bothersome side_
effects or increasing symptomatology.- At this
tine an adjustment in the dosage 3Che~dule may b~e
made if indicated.

Cd) Instruct patient to return to office at stated
time and bring the unused medication.

(e) Each patient should rate his pre-drug symptoms
i. e., nasal and other "target" symptoms in the
presence of the investigator. Patients are-
to be specifically instructed to complete the
questionnairen at _- of '24, 48,-and 72 hrs
after starting thbe stWy

b. RetUrn visits: On day 3 of the study -(72 has) -the patient

should return for the-Final Visit.

(1) Observations:

Ca) History: Brief review of symptoms.
(b) Physical exam: Examination of nasal passages

and brief examination of respiratory, system.

(2) Review of Patient Take-Nome Questionnaire.

(3) Physicians assessment of patient's s-ymptoms.
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C. Interim (unscheduled) visits

At any time duri~ng a patient's participation La this
study, either the patient or the investigator may
initiate a clinic visit or other investigatoc-patleat
contact to evaluate his physical status.

S. Adverse ,effects - to be noted at least at each visait.

a. Identification

Spontaneous response to oQuesrion "Any problems?"

b. Reporting

(1) All adverse reactions -or experiences, both
vlunteezE~ .mnd saiiiife d;- will be appropriately~

entered on the Adverse Effects Report Zorn.

(2) Unanticipated or life-threatening adverse reactions
to the investigat~ion~al drug will be reported im-
mediately to the sponsor by telephone.

C. Possible action

Depending on the nature and severity of the adverse effect,
the investigator may institute any of the following:

(1) Continue patient on same dosage schedule until next
visit to determine if effect is transient.

(2) Adjust schedule to omit one or more daily doses.

(3) Termination of the-patient from the study, with
initiation of appropriate follow-up.

6. Indications and procedures for removing a patient -from study;
complicating events

a. Situations- whoere patient.'s7 part cipation in study may
temporarily be interrupted and resumed:

b~. The occurrence of any of the following will require
permanent removal of the patient -from the study:

(1) Refusal of patient to continue therapy with assigned
drug.

C2) Failure of patient to follow investigator' s directioos,
especially with respect to return visits, and avoi.ding
prescribed mediCations.
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(3) Unacceptable adverse effects which persist despite
adjustment -of dosaee of-study drug.

(4) Appearance of a complication that would have 1ed lto
exclusion of the patient, if present at the timei of'
admission to the study.

(5) Failure of patient's symptoms to improve within stated
number of days of entering study.

C. The reason for any patient's removal from the study will be
described on the appropriate Case ReportForm-.

d. Complicating events will be h~andled in a manner consistent
with good medical practice, including inztitution--of
appropriate therapy and follow-up.

t. Study dropouts

'For any patient removed from this study the -followi~ng
sequence will be indicated:

(1) Discontinue study medication
(2) Initiate indicated therapy
(3) Keep record of any follow-up
(4) Include patient in final evaluation

V. Ilonitoring

A. Monitors

1. Principal mnoitor: Emily M. Morley, M.D.

2. Research Associates:

B. Statistician: Roger flora, Ph.D.

C. Execution

i. Anticipated duration of total study (all patients): 3 months

2. Controls and checks on study progress and data collection {e.g.):

Each investigator will be visited before or at the time of receipt
of study drug supplies for the purpose of re-reviewing the protocol
and the case report forms with involved personnel, and to observe
area for drug storage and pattern of dispensing. Each investigator
will be contacted at least bimonthly thereafter by phone or visit,
or both, to assess progress and to review problems . Case Report
forme , reflecting all available experience in the~ study. including
.reports on patients screened but not actually ente-red into the
study (and the reasons therefor), will be reviewed at on-site
visits and efforts made to achieve completeness of entries.-
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Completed forms, upon termination of drug administration to those
patients, will be forwarded to the ABIM medical monitor -for review;
existing questions will be referred back to the principal investi-

~~~ ~~bearing initials of the medical monitor
as indicative of review for safety questions, general efficacy.
and completeness will then be transmitted for data processing
procedures.

3. Procedures for terminating, extending, or modifying this
study

a. This study may be terminated at any time by either the
sponsor or the investigator.

b. By mutual agreement of the sponsor and the investigator,
any aspect of this protocol may be amended.

C. 'Upon completion or termination of total study, al-1 unused
-study drugs will be ti-dured to the drug sponsor.

VI. Data Mannagement and Statistical Analysis

A. Data Management Procedures

Prior to receiving completed Case Report-Forms (CRF" s) from the Ifedical
Monitor, procedures will be developed for transcribing data into a
computerized data base for subsequent summarization and analysis. A
Data Document Inventory Form will also be prepared for recording
receival. date and number of data sheets retuzued for each subject.

As MR's are "logged in' they will undergo a review for completeness
and clarity. Data which are incomplete or require clarification will
be returned to the M~edical dfonitor. Folloving resolution of these
items, data will be keypunched and verified directly from the CRF' s.
The data base will then undergo a final editing procedure designed
to detect spurious values, perform talley checks, etc., and make
corrections where indicated.

Finally, a 10% random sample of data records will be selected from
the edited data and checked against the CRF's to provide an es-ti-
mazzs -of the~_accuracy of the established data base. The date will
then be referred to the statistician fbr analysis.

B. Statistical Design and Sample Size Considerations

The design of the study includes four parallel treatment groups with
treatments administered in a randomized, double-blind fashion as
described in IV above. The comparisons of primary interest are:
phenylephirine (10 mg) vs. the combination tphenylephrine (S mg) plus
phenylpropanolamine (12.5 mg)J, and phenyiproyanolamine (25 mg) vs.
the combination 1 pheuylephrine (5 mg) plus phanylpropanclamine
C12.S mg)]. Placebo comparisons, however, are necessary in order
to verify that a treatment effect can be shown by the nethodology
employed in the population under study.
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The major purpose of -the study is to demonstrate that -the combina-,
tion. of the two decongestants at half strength is at least as good
as either of the two at full strength. Thus, it is e-specciallyr import-
tant that the sample size be large enough to pro-ride a high proba-
bility of detecting any meaningful difference. Since the primary-
efficacy assessments are ordered categorical responses,eg,
physicians and patients global assessments, it is anticipatedr that
pairvise comparisons among treatment groups using ridit analysis-
as described by Fleiss will provide appropriate comparisons.' -This
procedure tests the null hypothesis that if a person is selected
at random from each of two treatment groups (or the populations'
represented by each group) the probability is 0.50 that the-individual
from a specified group will show greater improvement (be in a higher
category). Based on the normal approximation test given by Fleiss,_
the sample size of 72 per treatment group will provide'a power'of
greater than 0.90 of detecting at the .05 level of significance,-
a departure of as much as 0.10 from the 0.50 probability. -Tbis
assUMe]s t'hC-- ' of a one-sided-test-a~~a poolina cr*' iaveatw-7
gators will be permissable. The latter assumption will, of courzse
be investigated before pooling as described below.

C. Statistical Analysis

Although it is likely that data from a single investigator will be-
inau~fficient to perform statistical analyses of desired sensitivity,
tabulations and summarizations will be obtained by investigator.-
These summries will be carefully inspected for trends and any-
evidence Of possible treatment by investigator interactions.-
However, it is anticipated that analyses for detecting treatment-
differences will be across investigators.

Baseline comparability of treatment grouns viLl -first be examined
including consideration of age, sez, race, and pre-study symptom
assessments. Efficacy assessments will be compared for each-of the
three days on which evaluations are made as well as comparison of
overall global assessments by patients and by physicians on. the
final day of the study. Since efficacy assessments are ordered
categorical responses, comparisons will be made using ridit
analysis as described by Fleiss. Frequency and intensity of
adverse effects will be compared by means of t1'l-aquarze or ridit-
analysis as appropriate-.

Reference: Fleiss, Joseph L. Statistical Methods for Rates and
Proportions, John Wiley and Sons, Inc. New York (1973).

VII. Appendices

A. General

1. Blank specimen of Case Report Form.
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B. Specific to each study under this protocol

1. Identity and qualifications of principal investigator and
key staff.

2. Location and nature of clinical facility-~to boe utilized.

3. Location and nature of laboratory facility -to be utilized
including normal test values for laboratory i f ind ica ted)

4. Blank specimen of informed consent form.

CONFIDENTIAL ITRADE SECRET AHPI-REG-048-01 51-69

AHPl-R-EG-048-0O1 51-69



-45.

ATTACHRMEN B

Randomization Schedules
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J~DUH TO PROTOCOL

A.IH. ROBINfS COMPANY Name Burton Cohen
Iledical Research Department
1407 C-mIngs Drive AOR Drug Number 4010-3 Drug Name Dimetzop Ejl:xi
Hicbmiond, Virginia 23220

Study Number 040!l7--r-P~tocol Numb=r 04

PROTOCOL TO BE AlfEDED AS FOLLOWS:

Prior to administration of the test drug nasal airway flow/resistance ~(Rn)
will be measured for baseline values. Following -these measurements 5 MI Of
one of 4 test formulations will be administered to the patient according to
the randomization schedule. Nasal airway flow/resistance will be measured
according to a predetermined schedule for a period of 4 hours. The results
will be recorded on data sheets provided by the investigator.

Date Investigator-

Data Study M1oni~tor
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RANDOM IZAT ION SCH-EDUL-E

Investigator:______________AHR-,4o1O-3 Wm~retapo- E-ixir)

Study No.: 0401 Pro-tocol 04

Patient No. Treatment Grou*o Patient No. T'reatmen-t--Group

I. ~~~A 3 1 C
2 832 B

3 A 338
4 A 34 0
5 C 35B
6 C 36 A

7 D 37B
8 ~~~~C 38 C

9 A 39 B-

10 D 40 0

II D 41 B

12. c 42B

13 A 43 A

14 D 44 C
15 0 45 A

16 C 46 A

17 A 47 C

18 D 48 B

19 C 49 A

20 B 50 D

21 C 51 a

22 A- 52- 0

23 0 53 B

24 C 54 C

25 D 55 A

26 B 56 0

27 A 57 C

28 a 58 A

29 0 59 C
30 D -60 B

A - Placebo
B - Phenyipropanolamine
C - Phenyl~ephrine

02/09/78 D~~~~ - Phenylephrine + Phenylpropanolamite~

CONFIDENTIAL I TRADE SECRET AHP1-'REG-048-001 5172

AHPl-PREG-04-8-001 5172



3 1 5 j f -
RANDOMIZATI[ON SCflEDULZ

inv~i~ka~r ______________________AMR-nI 0ll3 (0 B I1 ~'

StudN No; 04~ Protocol -04

Patient No. - -4:e-men t-Oraup Patient No. Treatment Grouo

I ~~~~C 31 a
2 D 32 C

3 B 33 C

4 A 34 C

S -A 35 B

6 A 36 D

7 C 37 B

8 C 38 B

9 A 39 D

1O A 40 A

11 C 41 0

12 B 42 C

13 B 43 D

14 A 44 A

i5 0 45 B

16 0 46 D

17 B 47 A

18 D48 A'

19 0 49 A

20 B so a
21 C 51 0

22 C 52 A

23 B 53 0

24 A 54 C
25 B 55 B

26 C 56C

27 C 57B
28 A 58 D

29 D 59 C
30 D60 A

A - Placebo
B - Phenylprooanolamine
C - Phenylephrine
D - Phenylephrine + Phenylpropanolamine

02/09/78
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RAN DOM1IZAT ION -SCHEDULE

Study ?Jo.: 040; P ro tocoi 04

Patient No. Treatmnent Growo Patient No. Treatment Grouv

I ~~~~D 31 A

2 A 32

3 D 33 A

4 A 34D

5 C 35 -C

6 C 36 A

7 A 37 D

8 8 38 C

9 A 39 A
10 40

11 B41 0

12 842 A

13 B43 D
14 C 44 D

15 D 45 C

16 A 46 C

17 D 47B

18 48

19 B 49g 0

20 C 50 B

21 C 51 A

22 C 52 B

23 a 53 A

24 B 51*

25 855 C

26 56 C

27 A 57 D

28 a 58 A

29 A 59 D

30 0 60 C

A - Placebo
B - Phenylpropanclamine
C - Phenylephrine
0 - Phenylephrine + Phenylpropanolamfine

02/05/78
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RAN DOM1I ZATJ ON SCHEDUL~E

Study,1No.: 0404- Protocol 04

Patient No. Treatment Group Patient No. Treatment -lifuff

I C 31 C

-2 C 32-

3 D 33 A

4 A 34 c
5 a35, D

6 A 36 c
7 A 37 A

8 C 38 A

-9 A 39 -
10 C 40 B

11 a41
12 B42c

13 A 43a

14 D 44 D

15 B 45 C
16 B 46 A

-17 B 47 D'

18 A 48 c
19 a 49 C
20 C -50 0

21 D 51 A

22 0 52 B

23 0 53 A

24 D 54 C

25 C :55 A

26 A 56 C
27 D 57- D

28 A 58 B

29 D 59 8
30 D -60 D

A - Placebo
B - Phenylpropanclamine
C - Phenylephirine
D - Phenylephrine + Phenyipropanolamine

02/09/78
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RANDOM IZAT ION SCHEDULe

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _* - q t. .

Study N4o.: OhO5 Protocol ~04

Patient No. Treatment Grouo Patient No. Treatment G'rowo

I ~~~~0 31 A

2 A 32 'D

3 A 33 D

'4 A 34 C-

5 B35 C
6 D 36 A

7 C 37 8

8 8 2.8 0~~~~~~~~~~~~~~~

9 D 390
10 B 40
ii D 41 A
12 A 42 0

13 A 43

14 c 44 D
15 B45 c
16 A 4-6 A

17 a 47 B
ia c 48 C
19 C 49 C
20 C 50 A

21 A 51 C

22 C '52 A

23 A8 53 B
24 la 54D
25 C £5 B

26 0 56 D
27 B -57 A
28 C 58C

29 D *59 'a

30 A 60 D

A - Placebo
B - Phenylpropanolanmine
C - Phenyltohrine
D - Pheny :)hrine + Phenylpropenclamine-

02/09/78
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RANDOMIZATION -SCi4EDULE

,Study-flo.-: .0406 P ro~tocol 04

Patient No.- TreatmentitAirmumn Ratent-t-Mo. Treatment Grouo

I B31 C

2 D 32 C

3 C 33 C
4 a 34 o
£ A 35 B

6 A 36 8

7 D 37 D
8 A 38 A

9 A 39 A

10 D 40 A

11 D 41 0

12 c 42 C
13 B 43 B

14 B 44 C
15 A 45 A

16 B46B

17 0 47 8
18 C 48 0

19 C 49 B

20 A 50 B

21 C Si A

22 B 52 0

23 0 53 C

24 54 B

25 A 55 A
26 5 5 D

27 0 57 C

28 0 58

29 A -59 -C

30 C 60 A

A - Placebo
9 - Phenyipropanotamine
C - Phenylephririe
0 - Phenylephrine + Phenyipropanolamine

02/09/ 78
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- ATIACHZIiI C

List of Investigators
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Principal Investigators

0401I
Burton M. Cohen, M.D.
230 -West Jersey Street
Elizabeth, New Jersey 07202

0402
William P. Coleman, K.D.
3100 Houma Boulevard
Metairie, Louisiana 70002

0403-
John C. Esposito, M.D.
226 East Springfield Road
Springfield,. Pennsylvania 19064

0404-
Richard Snyder, M.D.
2632 East 21mt-Stre-it'
Brooklyn, New York 11235

0405
Jerome Miller, M.D.
191 Presidential Boulevard
Bala-Cynwyd, Pennsylvania 19004

0406
F. Birkam, M.D.
Ferris State College
Student Health Service
Big Rapids, Michigan 49307
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Sample Case Report Form
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AHRt-4010-3 PROTOCOL 04 0 5 5, 2
M1.D. Date
Moni::ir CaIp got

I Aorin. Date

SID ~~~~Data

study ilO. Pat~iet ij. jPatient Initials offire (ClinfF 0H. Screening Datej f Po. ~~~~~~~~~~Da. - Yr.

'FOR AHR

A. INCLUSIONI CRITERIA: L~ nlgbeto be enrolled In study. UEOL

Yes No

1. Acute rhinitis due to upper respiratory Infection of 48 hri duration or less.

U ~~~~Absence of abnormal findings on auscultation of chest. Must have at least-
0 ~~~~moderate rating for stuffy or runny nose at time of entry into study.

[3 2. Male or femiale (rot pmegnarr) 18 years of age or older; willing to
0 ~~~~participate in a controlled study of widely used decongestents.

3, Patient-wi`-I-irq and abiat -o zcurateily-compt-ate "Patient S'ake-Homse
Q Q ~~~Questicnnaire!', take medication as instructed, and return for final

examinat ion after 72 hours of treatment.

S. EXCLUSION CRITERIA: Ineligible to be enrolled in the study.

n 1. Ia5 patient known c.o be pregnant?

0 2. is patient known to be allergic to phenylephrine or phenylpropanolamine7

3. Is antibiotic or antibacterial therapy likely to be required within tha
~~ 0 7~~2-hour study period?

4. Has patient taken any of the following medications during the 12 hours

prior to entry into the study:

E ~ 0 Topical nasal decongestants

1 L Oral nasal decongestants

E l Bronchodllators

B L Antihlstamlnes

0 f ASA, acetaminophen or other analgesics

E3 Q Anticholinergics

Ea LI HAO Inhibitoe!9

0 LI Antibiotics

5. Evidence of concurrent disease: Diabetes; thyroid, cardiovascular. renal, or
121 L hepat ic disease; other respiratory diseases, or other systemic dIsease which

may interfere with assessment of study results?

E3 0 6. Evidence of anatomical nasal airway obsturction.

Investigate. 'a Signature

Page I of I
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AHR-I&OlO-3 PROTOCOL 04i

ENROLLIIENT FORM -

Study No. Patiant No. Patien~t LtI4OPgiiiij- nroll-tnt Date Enrolliment Tere
XO. ::. Yr. -]A

FOR AHR
Sex Age Wleight USE ONLY

A.- PATIENT CHARACTERISTICS: o Female

O Male Y-ra. ______Lu

B. HISTORY;

1. Specify for the present illness:

a. hours acute rhinitis has been present (oust not exceed 48 hrs).

2. Systemic symptoms with present Illness%

Yes Ho0

Q a . Fever. If yas _ days of duration.

C] b. Runny nose. if yen, is nasal discharge:

F1 clear, mucold

Q purulent

3. Rate the following symptoms as 0 -not present, I -mild, 2 - moderate, 3 -severe.

Runny nose or stuffy nose must have at least moderate rating (Z) to be eligible for entry
into study.-

Runny rese

Stuffy nose

sneezing

Headache

4. !~.oinq Nabits;

5 lon-smoker
0 Smoker If smoker, usual smoking habits over the past three months are:

_________________Packs C igaret tes/day

Cigars/day

________________Bowls of pipe tobacco/day

Page I of 2
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AHR-4010-3 PROTOCOL 04

-CRF P03

Study No. l'aticent Ho. Patient Initials ] Office (Clinic) HO.

PATIENT TAKE-HOME QUiESTION4NAIRE

we would appreciate your help In providing the information concerning symptoms indicated below both before
and during treatment with the. medication assigned by your physician. Please take no other- medication unless
it is approved by your physician.

PATIMfT DOSAGE: ltake one teaspoonful at least I, times per day (before mealtimes and at bedtioe)
up co as many as 6 timee/24 hours.

Go over each item below with your physician and enter into the "beginning of treatrment" column the number
corresponding to the one most appropriate choice for those items indicated during your initial office
visit, Complete the other columns as indicated at the end of 24 and 48 hour. of treatment. As onrt
"beginning treatment" complete 72-hour evaluation with your physician at time of Final ',usit-,.

Iteot Responses(select the one~ben ~ Bofinnino
I terL Response$ (select the oneof End of End -f End o

choice) j Treatment 24 hours 48 hours --'2 hours

1.Runny nose* 0. Not present

I. Mild~

2. Moderate 1
2. Stuffy nose* 0. Not present

1. Mild

2. Moderate

3. Severe__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3. Sneezing 0. Not present

1. Mlhd

2.. Moderate

3. Severe________

4, Headache 0. Not present

1. MI Id

2. Moderate -
3. Severe

TO BE COMPLETED AT 72-HR VISIT ONLY

5. Benefit derived from medication:

EJ Marked 12 Minimal
Moderate Hone

Runny nose or stuffy nose must be rated 2 or greater at beginning o4 treatment to be eligible for enrslliment.
Page 1 of 1
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AHR-4010-3 PROTOCOL 04I

I Study Ho. Patient Nic. Patient Initials Ofice (Clinic) No. Date of Visit
tjo. Da. Yr.

FOR AHR
USE ONLY

A. PHYSICAL EXAMlINATION

Yes HO. I. Evidence of:

0 a. Paranasal sinus Infection?

b. Abnormal nasal .... sa? If yes. dasczwibe____________
(..Iu~ pal Zo2r, rmdneoa, mucoid b.i~dg~i?4, ftwbirbnte EnZ-a2'gwmentw,o '' ~~~olps doa

5 I5 c. Abnormal chest signs an ausculation?

O U1 d. Fte'~aiy___________________

.. Complete the following:

____ Current Temperature

____ Blood Pressure

____ Pulse Rate

S. ;RATE THE FOLLOWINtlG SYMPTOMS AS 0 - not present, I WUmld 2 moderate, 3 severe

Runny nose

Stuffy nose

Sneezing

Headache

C. SPOKING HABITS

n lion-smoker

5 Sm~oker If smoker, complete the following:

rl s. I have smoked as much or more than usual.

n b. I have smoked noticeably less then usuzi,

5 c. I have discontinued smoking.

0. COHCURRENT MtEDICATION

Yes Ito

S3 U I. Have excluded drugs been taken. If yes, =~ptaint ____________

CD U 2. Concurrent therapy taken by patient. if yes, eyacify,____________

E. ADVERSE EFFECTS - If AdVerse Erfects, please complete "AD VERS'r WXERfZVCE R-PC'?T FOW~".

Yes Ho

C O investigator's Signature
Page I of I
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AHR-4ol0-3 PROTOCOL 04

Study No. Patient Ho. Patient Initial! Office CIi~nic) 410 Final Visit auFnI'i~t Tim*e

45i ONLY
Yfes No

- 0 I. Test medication taken as directed ('i.e., one teaso.S'o'full ovary 4 hoursa
I to 6' ti~mes daiZy -for 72 lwours)?

if "No", Indicate the reason below:

o a. Intolerable adverse effects. Complete 'AWVERLES 4PERZEENCEF R.FOR?7

Q b. Occurrence of intercurrent unrelated illness. Dazaoribe ____

fl C. Patient refusal of treatment. AGlI? ________________

jJ d. Unreliable or uncoonerative patient. Explain: -

Q e. Administrative reasons. Specify: _______________

f. Other. Cpecif'y: _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

o j 2. Medication bottle and Patient Take-Home Questionnaire returned by patient?
If no, expZain: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

mi. Estimated volume of medication returned.

ED 0 3. Dld physician review Patient Take-Home Q~uestionnaire for accuracy and
completeness? If "no"., exmpZain:_______________________

S. OVERALL THERAPEUTIC EFFECT OF STUDY DRUG TREATrfENT -(Check most appropriatejy tmtchcia Doxj.

Q 1. M~arked - vast Improvement. Complete or nearly complete remission of all symptoms.

5 2. Moderate- decided Improvement. Partial remission of nasal symptoms. -

jj3. minimal- slight improvement In nasal symptoms, but not really altering patient
status.

5 4. Unchanged - no change in nasal symptoms.

r5 S. Worse - significant nasal symptoms became worse.

Page 1 of I
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.1- - 2.44Burton M. Cle,.., A. C.?P. ARR -4010-3 -Protocil-04
230 W. Jersey St., Elizabeth, NJ 07Z0Z Study 0401

NAS LA AlaYA 'S LO Rb1'?.C 11A•

Patient No. ______Patient Initials______Screening Date_________

Time of Nasal flow/resistance studies AM

PM

Timing Rn (expiration) plus Rn(inspiration) Rn C total)

ControlI__ _ _ _ _ _ _ _

30'

45'

1 Hour j
Z H ours j__ _ _ _ _ _ _ __ _ _ _

all in cm, HZO/le'sec, with values measured at Sta'idard rfrnefotrt

of 0. 51/sec.

Burton M. Gohen, MA.D. 3 .. .,
Clinical Inves-tigator

JUL 26 IQ7
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Patient Accountability Tables
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49.

Table E.lI

Patient Accountability
Study 0401 (Dr. Cohen)

Phenyl- Phenyl-
Placebo propanolamine ephrine Combination Total

1. Patients:.
Screened 12 12 12 12 48
Screened but not admitted 0 0 0 0 0

2. Patients:
Enrolled 12 12 12 12 48
Enrolled but excluded

from efficacy 0 0 0 0 0

3. Patients Evaluatable
Baseline 12 12 12 12 48
End of 24hrs 12 12 12 12 48
End of 48 hrs 12 12- 12 12 48
End of 72hrs; 12 12 12 12 48

4. Patients Prematurely
Withdrawn

Baseline 0 0000
End of 24hrs 0 0 0 0 0
End of 48hrs 0 a a a a
End of 72 I= U a 0 a 0
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Table E.2

Patient Accountability
Study 0402 (Coleman)

Pheayl- Phenyl-
Placebo propanolamine ephrine Combination Total

1. Patients:
Screened 6 6 6 5 23
Screened but not admitted 0 0 0 -0 0

2. Patients:
Enrolled 6 6 6 5 23
Enrolled but excluded

from efficacy 0 0 0 0 0

3. Patients Evaluatable
Baseline 6 6 6 5 23
End of 24hrs 6 6 6 5 23
End of 48hrs 6 5 5 5 21
End of 72hrs 6 5 5 5 21

4. Patients Prematurely
Withdrawn

Baseline 0 0 0 0 0
End of 24hrs 0 0 0 0 0
End of 48hrs 0 1 1 0 2
End of 72hrs 0 0 0 0 0
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Table E. 3

Patient Accountability
Study 0403 (Esposito)

Phenyl- Phenyl-
Placebo propanolamine ephrine Combination Total

1. Patients:
Screened 12 12 12 12 48
Screened but not admitted 0 0 0 0 0

2. Patients:
Enrolled 12 12 12 12 48
Enrolled but excluded

from efficacy 0 0 0 0 0

3. Patients Evaluatable,
Baseline 12 12 12 12 48
End of24 hrs 12 12 12 11 47
End of 48hrs 10 12 12 11 45
End of 72hrs 10 12 12 11 45

4. Patients Prematurely
Withdrawn

Baseline 0 0 0 0 0
End of 24hrs 0 0 0 1 1
End of 48hbrs 2 0 0 0 2
End of 72hrs 0 0 0 0 0
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Table E.4

Patient Accountability
Study 0404 (Synder)

Phenyl- Phenyl-
Placebo propanolamine ephrine Combination Total

1. Patients:
Screened 12 12 13 13 50
Screened but not admitted 0 0 0 0 0

2. Patients:
Enrolled 12 12 13 13 50
Enrolled but excluded

from efficacy 0 0 0 0 0

3. Patients Evaluatable
Baseline 12 12 13 13 50
End of 24hrs 12 12 13 13 50
End of 48hrs 12 12 13 13 50
End of 72hrs 12 12 13 13 50

4. Patients Prematurely
Withdrawn

Baseline 0 0 0 0 0
End of 24hrs 0 0 0 0 0
End of 48hrs 0 0 0 0 0
End of 72hrs 0 0 0 0 0
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Table E.5

Patient Accountability
Study 0405 (Miller)

Phenyl- Phenyl -___

Placebo propanolamiae ephrine Combination Total

tal
.ients:
*eened 14 13 14 12 53
eened but not admitted 0 0 0 0 0 52

0
.ienlts:
-olled 14 13 14 12 53
'olled but excluded 52
.rom efficacy 0 0 0 0 0

.ients Evaluatable
Bo--line 14 13 14 12 53
.E. af 24 hrs 13 13 13 10 49 52
End of 48hrs 13 13 12 10 48 52
End of 72hrs 12 13 12 10 47 51

51
.ie:rats Prematurely
:hdrawin

Baseline 0 0 0 0 0
'Endof 24hrs 1 0 1 2 4 0
'Endof 48hrs 0 0 1 0 1. 0
.Endof 72hrs I 0 a a 1 1
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Table E.7

Patient Accountability
All Studies Except 0401

Phenyl- Phenyl-
Placebo 2ropanolamine ephrine Combination Total

1. Patient:
Screened 57 57 57 55 226
Screened but not
admitted 00 0 0 0

2. Patients:
Enrolled 57 57 57 55 226
Enrolled but excluded
from efficacy

3. Patients Evaluatable
Baseline 57 57 57 55 226
End of 24 hrs 56 57 56 52 221
End of 48hrs 54 56 54 51 215
End of 72 hrs 53 56 54 51 214

4. Patients Prematurely
Withdrawn

Baseline 0 0 0 0 0
End of 24hrs I 0 1 3 5
End of 48 hrs 2 1 2 1 6
End of72 hrs 1 0 0 0 1
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Table E. 8

Patient Accountability
All Studies Combined

Phenyl- Phenyl-
Placebo propanolamine ephriae Combination Total

1. Patients:
Screened 69 69 69 67 274
Screened but not admitted 0 0 0 0 0

2. Patients:
Enrolled 69 69 69 67 274
Enrolled but excluded

from efficacy 0 0 0 0 0

3. Patients Evaluatable
Baseline 69 69 69 67 274
End of 24 hrs 68 69 68 64 269
End of 48 hrs 66 68 66 63 263
End of 72 hrs 65 68 66 63 262

4. Patients Prematurely
Withdrawn

Baseline 0 0 0 0 0
End of 24hrs 10 1 3 5
End of 48hrs 2 1 2 1 6
End of 72hrs 1. 0 0 0 1

CONFIDENTIAL I TRADE SECRET AHPl-REG-048-00151 95

AHPl-REG-048-001 5195



57.

ATTACHH1MN F

Treatment. Grouip Comparability Tables

CONFIDENTIAL I TRADE SECRET AHPl -REG-048-001 5196

AHPl-REG-048-001 5196



58.

Table F.1I

Comparability of Treatment Groups
Study 0401 (Dr. Cohen)

Phenyl- Phenyl-
Placebo propanolamnine ephrine Combination

1I. Age Cyears)
Mean 41.67 50.00 41.00 58.17
SD 17.23 17.07 18.30 9.52
N 12 12 12 12

2. Weight (lbs)
Mean 166.31 i62.94 141.79 162.52
SD 24.71 29.96 20.13 22.38
N 12 12 12 12

3. Sex
Female 5 7 8 7
Male 7 5 4 5

4. Duration (hours)
of Rhinitis
Mean 34.33 34.33 30.75 33.75
SD 5.43 6.26 5.74 6.08
N 12 12 12 12

5. Smoking Hlabit
Yes 3 4 3 3
No 9 8 9 9

6. Fever
Yes 2 3 0 2
No 10 9 12 10

7. Para-nasal Sinus
Infection
Yes 0 0 0 0
No 12 12 12 12

8. Abnormal Nasal Mucosa
Yes 12 12 12 12
NO 0 0 0 0

9. Abnormal Chest Signs
Yes 0 a 0 0
No 12 12 12 12

10. Investigator's Rating
of Runny Nose
None 0 00 0
Mild 0 1 2 2
Moderate 10 9 8 9
Severe 2 2 2 1
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59.

Table E.lI
Comparability of Treatment Groups

Study 04-. D.Cohien)
Continued

Pheayl- Phenyl-
Placebo propanolamine ephrine, Combination

11. Investigator's Rating
of Stuffy Nose
None 0 0 0 0
mild 0 0 0 0
Moderate 5 6 5 5
Severe 7 6 7 7

12. Investigator's Rating
--of Sneezing
None a 0 0 a
Mild 3 5 4 3
Moderate 7 7 3 8
Severe 2 0 0 1

13. Investigator's Rating
of Headaches
None 7 8118
Mild 5 3 1 4
Moderate 0 1 0 a
Severe 0 0 00

14. Systolic BP (nmmHg)
Mean 121.25 120.83 120.83 124.58
SD 7.42 5.57 7.93 6.56
N 12 12 12 12

15. Diastolic BP (mmiHg)
Mean 73.75 72.50 71.67 73.83
SD 3.77 5.84 3.26 3.81
N 12 12 12 12

16. Pulse (BPft)
Mean 77.17 71.33 77.00 71.33
SD 9.20 7.60 8.72 5.87
N 12 12 12 12
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Table F. 2
Comparability of Treatment Groups

Study 0402 (Coleman)

Phenyl- Phenyl-
Placebo propanolamine ephrine Combination

1. Age (years)
Mean 30.00 38.33 25.67 30.00
SD 13.58 17.77 4.37 5.70
N 6 6 6

2. Weight (lbs)
Mean 153.67 150.50 143.83 137.00
SD 24.61 29.98 30.72 27.97
N 6 6 65

3. :Sex
Female 3 5 3 4
Male 3 1. 3 1

4. Duration (hours)
of Rhinit~is
Mean 28.67 29.00 30.00 25.20
SD 15.06 11.01 10.04 10.73
N 6 6 65

5. Smoking Habit
Yes 2 2 1 0
No 4 4 5 5

6. Fever
Yes 0 0 0 0
No 6 6 6 5

7. Para-nasal Sinus
Infection
Yes 0 0 0 0
NO 6 6 6 5

8. Abnormal Nasal Mucosa
Yes 6 6 6 5
No 0 0 0 0

9. Abnormal Chest Signs
Yes 0 0 0 0
NO 6 6 6 5

10. Investigator's Rating
of Runny Nose
None 2 0 0 2
Mild 0 4 1 1
Moderate 4 1 2 1
Severe 0 1 3 1
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Table F. 2
Comparability of Treatment Groups

Study 0402 (Cole-man)
Continued

Phenyl- Phenyl-
Placebo propanolamine ephrine Combination

11. Investigator's Rating
of Stuffy Nose
None 0 0 0 0
Mild 0 1 1 1
Moderate 5 3 5 4
Severe 1 2 0 0

12. Investigator's Rating
of Sneezing
None 2 0 2 2
Mild 3 1 0 3
Moderate 1 2 4 0
Severe 0 3 0 0

13. Investigator's Rating
of Headaches
None 2 1 4 5
Mild 2 3 1 0
Moderate 1 2 1 0
Severe I 0 0 0

14. Systolic BP (mmiHg)
Mean 117.67 119.83 109.67 114.00
SD 6.74 11.50 5.85 5.78
N 6 6 6 5

15. Diastolic BP (mmnHg)
Miean 75.00 75.33 73.67 74.00
SD 5.48 8.64 4.97 5.48
-N 6 6 6 5

16. Pulse C3PMi)
Mean 6a.67 72.67 69.33 70.80
SD 8.07 4.84 5.47 2.68
N 6 6 6 5
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Table F.3
Comparability of Treatment Groups

Study 0403 (Esposito)

Phenyl- Phenyl-
Placebo propanolamine ephrine Combination

1. Age (years)
Mean 35.00 41.00 40.17 43.50
SD 15.86 14.98 15.72 16.64
N 12 12 12 12

-2. Weight (lbs)
Mean 153.50 154.83 146.00 153.92
SD 24.15 36.80 32.72 39.40
N 12 12 12 12

3. Sex
Female 6 8 10 6
Male 6 4 2 6

4. Duration (hours)
of Rhinitis
Mean 37.92 40.00 34.33 37.83

SD ~~~~11.17 10.65 14.42 12.69
N 12 12 12 12

5. Smoking Habit
Yes 5 6 4 4
NO 7 6 B 8

6. Fever
Yes 0 0 0 0
NO 12 12 12 12

7. Para-nasal Sinus
Infection
Yes 0 0 a 0
NO 12 12 12 12

S. Abnormal Nasal Muscosa
Yes 12 12 12 12
No 0 0 0 0

9. Abnormal Chest Signs
Yes 0 0 0 0
NO 12 12 12 12

10. Investigator's Rating
of Runny Nose
None 1 3 0 1
Mild 4 3 2 3
Moderate 4 6 7 5
Severe 3 0 3 3
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Table P.3
Comparability of Treatment Groups

Study 0403 (Esposito)
Continued

Phenyl- Phenyl-
Placebo propanolamsine ephrine Combination

11. Investigator's Rating
of Stuffy Nose
None I 0 0 2'
Mild 0 3 2 2
Moderate 7 8 6 7
Severe 4 1 4 1

12. Investigator's Rating
of Sneezing
None 2 7 2 4
Mild 8 4 4 5
Moderate I 1 4 2
Severe 1 0 2 1

13. Investigator's Rating
of Headaches
None 4 4 8 7
Mild 6 5 3 2
Moderate 2 3 1 2.
Severe 0 0 0 1

14. Systolic BP (mm.9g)
Mean 116.08 123.33 117.75 115.50
SD 14.72 13.46 11.74 14.20
N 12 12 12 12

15. Diastolic BP (mmn~s)
Mean 77.75 77.25 72.92 70.00
SD 7.62 8.70 8.70 6.82
N 12 12 12 12

16. Pulse (BPH)
Mean 77.67 75.83 75.50 75.83
SD 9.87 8.20 '8.49 6.79
N 12 12 12 .
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Table F. 4
Comparability of Treatment. Groups

Study 0404 (Synder)

Phenyl- Phenyl-
Placebo propanolamine ephirine Combination

1. Age (years)
Mean 38.90 36.17 35.38 32.08
SD 17.81 12.98 14.63 11.98
N 12, 12 13 13

2. Weight Cibs)
Mean 135.92 138.25 139.00 139.15
SD 23.73 23.29 18.78 37.26
N 12 12 13 13

3. Sex
Female 9 9 10 11.
Hale 3 3 3 2

4. Duration (hours)
of Rhinitis
Mean 29.00 30.00 26.31 33.23
SD 8.02 10.85 5.76 9.98
N 12 12 13 13

5. Smoking Habit
Yes 0 0 0 0
No 12 12 13 13

6. Fever
Yes 1 3 1 2
No 11 9 12 11

7. Para-nasal Sinus
Infection
Yes 02 0 0
NO 12 10 13 13

S. Abnormal Nasal Muscosa
Yes 12 12 13 13
No 0 0 0 0

9. Abnormal Chest Signs
Yes 0 0 0 0
No 12 12 13 13

10. Investigator's Rating
of Runny Nose
None 0 0 0 0
Mild 0 0 0 0
Moderate 1 0 1 0
Severe 11 12 12 13
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Table F. 4
Comparability of Treatment Groups

Study 0404 (Synder)
Continued

Phenyl- Phenyl-
Placebo propanolamine ephrine Combination

11. Investigator's Rating
of Stuffy Nose
None 0 00 0
Mild 0 0 0 0
Moderate 0 0 0 0
Severe 12 12 13 13

12. Investigator's Rating
of Sneezing
None 0 0 0 0
Mild 0 0 1 0
Moderate 9 8 7 6
Severe 3 4 5 7

13. Investigator's Rating
of Headaches
None 0 0 1 0
Mild 3 3 5 4
Moderate 6 9 6 8
Severe 3 0 1 1

14. Systolic BP (mmHg)
Mean 129.58 126.67 128.00 128.77
SD 8.65 6.85 8.58 8.50
N 12 12 13 13~

15. Diastolic BP (iinHg)
Mean 70.42 67.92 71.15 69.23
SD 7.22 6.56 8.93 8.38
N 12 12 13 13

16. Pulse (BPII)
Mean 73.50 71.25 68.92 72.00
SD 4.60 4.83 7.09 5.31
N 12 12 13 13
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Table F.5
Comparability of Treatment Groups

Study 0405 (Miller)

Phenyl- Phenyl-
Placebo propanolamine epbrine Combination

1. Age (years)
Mean 44.93 37.00 42.29 38.33
SD 12.21 13.08 16.57 9.84
N 14 13 14 12

2. Weight Cibs)
Mean 168.64 165.54 192.79 177.42
SD 33.74 40.40 45.11 40.28
N. 14 13 14 12

3. Sex
Female 4 7 4 6
Male 10 6 10 6

4. Duration (hours)
of Rhinitis
Mean 37.86 37.85 39.43 38.00
SD 13.60 10.78 10.97 10.02
N 14 13 14 12

5. Smoking Habit
Yes 6 7 6 3
NO 8 6 8 9

6. Fever
Yes 0 0 0 0
NO 14 13 14 12

7. Para-nasal Sinus
Infection
Yes 0 0 0 0
NO 14 13 14 12

8. Abnormal Nasal !iucosa
Yes 0 0 0 0
No 14 13 14 12

9. Abnormal Chest Signs
Yes 0 0 0 0
No 14 13 14 12

10. Investigator's Rating
of Runny Nose
None 0 0 0 0
Mild 0 3 0 0
Moderate 13 5 11 11
Severe 1 5 3 1

CONFIDENTIAL / TRADE SECRET AHPl -REG-048-001 5205

AHPl-REG-048-001 5205



67.

Table F.5
Comparability of Treatment Groups

Study 0405 (Miller)
Continued

Phenyl- Phenyl-
Placebo propanolamnine ephrine Combination.

11. Investigator's Rating
of Stuffy Nose
None 0 0 0 0
Mild 0 0 0 0
Moderate 9 a 7 9
Severe 5 5 7 3

12. Investigator's Rating
of Sneezing
None 0 101
Mild 2 3 3 1
Moderate 9 5 10 9
Severe 3 4 1 1

13. Investigator's Rating
of Headaches
gone 5 4 6 7
Mild 4 3 2 0
Moderate 4 5 5 3
Severe 1 I 1 2

14. Systolic BP (imm~g)
Mean 129.00 120.15 122.14 124.00
SD 16.03 14.27 8.54 17.73
N 14 13 14 12

15. Diastolic BP (immlg)
Mean 81.86 79.23 84.14 84.83
SD 10.03 14.41 7.86 10.03
N 14 13 14 12

16. Pulse (BPN)
Mean 79.14 79.08 78.71 81.17
SD 9.27 7.38 8.76 8.24
N 14 13 14 12

CONFIDENTIAL I TRADE SECRET AHPI-REG-048-001 5206
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Table F. 6
Comparability of Treatment Groups

Study 0406 (Birkam)

Phenyl- Phenyl-
Placebo propanolamine ephrine Combination

1. Age (years)
Mean 21.08 21.57 20.92 20.62
SD 2.18 2.03 1.51 1.56
N 13 14 12 13

2. Weight (lbs.)
Mean 145.31 165.21 152.25 156.38
SD 28.33 21.49 30.80 20.10
N 13 14 12 13

3. Sex
- Female 7 4 6 3

Male 6 10 6 10

4. Duratioa (hours)
of Rhiaitis
Mean 35.38 27.50 24.33 35.38
SD 9.32 10.99 9.18 9.84

N ~~~~~13 14 12 13

5. Smoking Habit
Yes 3 2 3 3
NO 10 12 9 10

6. Fever
Yes 0 1 2 1
No 13 13 10 12

7. Para-nasal Sinus
Infection
Yes 3 5 5 4
NO 10 9 7 9

S. Abnormal Nasal Mucosa
Yes 13 14 12 13
No 0 0 0 0

9. Abnormal Chest Signs
Yes 0 0 1 0
NO 13 14 11 13

10. Investigator's Rating
of Runny Nose
None 1 0 0 0
Mild 2 2 1 3
Moderate 9 11 10 9
Severe I I I I
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Table F.6
Comparability of Treatment Groups

Study 0406 (Birkam)
Continued

Phenyl- Phenyl-
Placebo propanolamine ephrine Combination

11. Investigator's Rating
of Stuffy Nose
None a 0 0 1
Mild 3 1 5 2
Moderate 9 12 7 9
Severe I I 0 1

12. Investigator's Rating
of Sneezing
-None I 2 1 4
Mild 11 12 7 6
M~oderate 1 0 3 3
Severe 0 0 1 a

13. Investigator's Rating
of Headaches
None 7 6 5 7
Mild 5 7 5 5
Moderate 1 1 2 1
Severe 0 0 0 0

14. Systolic BP (mmnig)
Mean 315.08 117.86 114.33 118.92
SD 13.41 11.86 10.86 12.53
N 13 14 12 13

15. Diastolic BP (minig)
Mean 74.92 77.00 73.50 74.31
SD 10.28 7.87 11.06 8.71
N 13 14 12 13

16. Pulse (BPM)
Mean 78.46 82.43 77.83 79.23
SD 15.21 10.35 10.63 10.51

N ~~~~~13 14 12 13
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Table F.7
Comparability of Treatment Groups

All Studies Except 0401

Phenxyl- Phenyl-
Placebo propanolamine ephrine Combination

1. Age (years)
Mean 34.47 34.02 34.02 33.04
SD 15.44 14.04 15.17 13.41

N ~~~~~57 57 57 55

Z. Weight
Mean 151.67 155.88 156.98 154.60
SD 29.38 31.99 38.39 36.13
y 57 57 57 55

3. Sex
Female 29 33 33 30
Male 28 24 24 25

4. Duration (hours)
of Rhinitis
Mean 34.47 33.18 31.19 35.05
SD 11.60 11.68 11.67 10.90
N 57 57 57 55

S. Smoking habit
Yes 16 17 14 10
No 41 40 43 45

6. Fever
Yes 1 4 3 3
No 56 53 54 52

7. Para-nasal Sinus
Infection
Yes 3 7 5 4

No ~~~~54 50 52 51

8. Abnormal Nasal Muscosa
Yes 43 44 43 43
NO 14 13 14 12

9. Abnormal Chest Signs
Yes 0 0 1 0
NO 57 57 56 55

10. Investigator's R~ating
of Runny Nose
None 4 3 0 3
Mild 6 12 4 7
Moderate 31 23 31 26
Severe 16 19 22 19
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Table F. 7
Comparability of Treatment Groups

Al. Studies Except 0401
Continued

Phenyl- Phenyl-
Placebo propanolamine ephrine Combination

II. Investigator's Rating
of Stuffy Nose
None 1 0 0 3
Mild 3 .5 a S
Moderate 30 31 25 29
Severe 23 21 24 i8

12. Investigator's Rating
of Sneezing
None -5 IC 5 11
Mild 24 20 1s i5
Moderate 21 16 28 20
Severe 7 11 9 9

13. Investigator's Rating
of Headaches
None 18 15 24 26
Mild 20 21 16 11
Moderate 14 20 15 14
Severe 5 1 2 4

14. Systolic BP (imm~g)
Mean 122.04 121.60 119.60 121.16
SD 14.31 11.97 11.01 13.68
N 57 57 57 55

15. Diastolic BP (mmHg)
Mean 76.28 75.47 75.47 74.44
SD 9.30 10.28 9.91 9.98
N 57 57 57 55

16. Pulse (BPII)
Mean 76.39 76.89 74.63 76.44
SD 10.49 8.61 9.20 8.32
N 57 57 57 55.
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Table F.8
Comparability of Treatment Groups

All Studies Combined

Phenyl- Phenyl-
Placebo propanolaminie ephrine Combination

1. Age (years)
Mean 35.72 36.80 35.23 37.54
SD 15.87 15.71 15.84 16.01
N 69 69 69 67

2. Weight Cibs)
Mean 154.21 157.11 154.34 156.01
SD 28.83 31.54 36.23 34.07
N 69 69 69 67

3. Sex-
Female 34 40 41 37
Male 35 29 28 30

4. Duration (hours)
of Rhinitis
Mean 34.45 33.38 31.12 34.82
SD 10.75 10.90 10.89 10.18
N 69 69 69 67

5. Smoking Habit
Yes 19 21 17 13
No 50 48 52 54

6. Fever
Yes 3 7 3 5
NO 66 62 66 62

7. Para-nasal Sinus
Infection
Yes 3 7 5 4
No 66 62 64 63

8. Abnormal Nasal Mucosa
Yes 55 56 55 55
NO 14 13 14 12

9. Abnormal Chest Signs
Yes 0 0 1 0
No 69 69 68 67

10. Investigator's Rating
of Runny Nose
None 4 3 0 3
Mild 6 13 6 9
Moderate Al 32 39 35
Severe -18 21 24 20
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Table F.8
Comparability of Treatment Groups

All Studies Combined
Continued

Phenyl- Phenyl-
Placebo propanolamine ephriae Combination

11. Investigator's Rating
of Stuffy Nose
None I 0 0 3
Mild 3 5 8 5
Moderate 35 37 30 34
Severe 30 27 31 25

12. Investigator's Rating
of Sneezing
None 5 10 S 11
Mild 27 25 19 18
Moderate 28 23 36 28
Severe 9 11 9 10

13. Investigator's Rating
of Headaches
None 25 23 35 34
Mild 25 24 17 15
Moderate 14 21 15 14
Severe 5 1 2 4

14. Systolic BP (immHg)
Mean 121.90 121.46 119.81 121.78
SD 13.33 11.10 10.50 12..73

N ~~~~~69 69 69 67

15. Diastolic BP (mm~g)
Mean 75.84 74.96 74.81 74.33
SD 8.63 9.69 9.21 9.16
N 69 69 69 67

16. Pulse (RPM)
Mean 716.52 75.93 75.04 75.52
SD 10.22 8.66 9.10 8.14
N 69 69 69 67
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ATTACHMENT 0

ANOVA Tables for All Efficacy Parameters
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AHR 4n10 DI1M E Ta P P PROTOCOLO04

~ahALYSTS OF RATINGS rOF OVERALL THERAPEUTIC EFFECT

STIJOY=401

AMnva TAB1LF FOR~ INVESTIflATOR'S RATING AT 72 w4RS

SOURCE n1F DEcREES OF sums OF r-p I
"VAR ATiOn .FR.EEDOM SOUJARES VALUS VALUJE

TRT,14ENT 3 21.500 38 . iL 0.0001
ERR0R 44 R.167

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

STIJDY=402

AmnVA TAB-LE F~OR INVESTIGATOR'-S--RA!LIMG AT 72 HRS

IsntURCE nF DEGREES OF sums OF F P I
VARIATION FREEDOM StflUARES VALUE VALUE

- - - - - - - - - - - - - - - - -… - - - - - - - - - - - - - - -

*TRTMENT 3 4.367 0.A7 0.4737
*F-RnnR 17 28.300

STtJDY=403

ANOVA TABLE FOR INVESTIGATOR'S RATING AT 72 HRS

ISOURCE nF DEnREES OF SUMS OF F P
VARIATInN FREEDOM SQUARES VALUE VALUE

TRTMENT 3 1.533 0.30 0.824A
*EqRROR 41 A.6

-- - - - - - -- - - … - - -- - - - - - -…- ,- - - -- - - - - -
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Ai-HR 4,01') D T M F T 4, P P PPQTOCOL 04
.~ai'LYSIS r)F PATINGS OF nlvERALL THERAPEUJTIC EFFECT

S TI ;fOV404

A~NOVA TA9Lr FC1R - AT 72 HRS

SntlkCE flF 0E-:rREES OF slims OF F
VARIATInNi FREEDOM SCIJARES VALUE VALUE

------------------------------- 7--

*TRTMENT 3 2.RA30 0.60 0.6195
F Rp OR 46 73.1140

S TIJDY=4O5

ANnVA TABLF FUR INVESTIGATOR'S RATING AT 72 H-RS

SOURCE nF DEIIREES OF sums OF F p
VARIATION FPSEDOM SO~UARES VALUE VALUE

*TATMENT 3 0.795 0.26 0.B551

* PRrJR 43 44.141
-- - - - - - -- - - - - - -- - - - - - --- - - - - - - -- ----

STIJDY= 406

ANnVA TABLE FOR INVESTIGATOR'S RATING AT 72 HRS

*SOURCE OF DEcREES OF SUMS OF F P
*VdR TATTON FREEDOM SnUARES VALUE VALUE

*TPT.'-ENT 3 2.Q91. 1.19 Q.323A
ERROR 47 39.362

-- - - - - - - - - - - - - - - -… - - - - -- - - - - - - - - -
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AWR '4*fll n T M F T a D qnfTnlcOL fl4
AAYIS~ 'qF RATINr.S rnF nVpzALI T14E4Pm'IIT EFFEC~T

STIIny=4oi

ANnflIa TABLF Fno PATIENT'S QATING AT 72 wRS'

snimcE OF DEIrREES OF sums OF F P
IVARItATION FqEEDnM SnIJAR ES V A LUIIE V&LIJE-

- - - - - - - - - - - -- - - - -… - - - - - - - - - - - - - - -

TRTMENT 3 23.457 32.02 0.0001
*ERROR 43 10.500

STIJDY402

-ANCnvA. TARLF FOR PTIENT'S- PA-1'Nr. AT 72 HRS

I SnORfCE OF DE(rPEES OF SUMS OF F P I
I VARtATTnN FREEDOM Sn(JARES VALUE VALUE

ITRT'4ENT 3 4.36,7 1.11 0.372A
ERROR 17 22.300

ST[InY=403

ANnVA TABLE FOR PATIENTIS RATING AT 72 HRS

SnOURCE OF DEGREES OF SUMS OF F P
IVARIATIOnN FREEDOM SQUARES VALUE VALUE

ITRTMENT 3 4.1Q1 1.5q; 0.2074
ERROR 41 36~.120
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AHR 4O1O fl r M F T A D P PROTOCOL 04

L,\fALYSrs nc RATINGS OlF nVER4LL T-IER4PElJTTr FFF-;CT

STI1OY=AO4

A&flVw-kTAFBLF FO)R PATIEN.T'S RATINJ( AT 72 qRS

ISnUPCE nP nOFRFES OF SUMS OF F a I
IVaQ 14TntO FQEF.OOM SnfUAP ES VALUE VALUE

I- -- -- -- -- -- -- -- -- - -- -- -- -- -- -- -- -- -- --- -- -I

ITRTMENT 3 2.271 O.A6 0.57q7
* FRRnR 46 52.609 S

STUOY=05

ANnvA TABLE FOR PATIENT'S RATING~ AT 72 ~4RS

SOURCE nF OEr.REES, OF SUMS OF F P
IV&RTATInN FREEDOM SnUARES VALUE VALUE

*TRT'IENT 3 0.142 0.05 O.q855
IEZRROR 42 40.814

STtJDY=406

aNnvA TABLF FOR PATIENT'S RAT1N( AT 72 HRS

ISOUJRCE OF OEtrREES OF SUMS OF F P
vJAR IAT~fnN FREEDOM SOUARES VALUE VALUE

TRTMENT 3 3.3'Q4 J.q4 %.13l-l-
*ERzRnR 47 ZT.351
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AHR 4010 0 I M E T A P p PROTOCOL 04
ANALYSIS OF 1ATINGS OF OVER-ALL TH-ERWPEUTIC EFFECT
ANALYSIS FOR DATA FROM S-TUDIES 0402,0403,0404,0405 & 04,06.

ANOVA TABLE FOR TNVESTIGATCR#S RATING AT 72 HRS

SnuIRCE OF OECrREES OF sums OF F P
*VARIATION FREEDOM SQUARES VALUE VALUE

*S-Tljny 4 12.951 2.46 0.0-46A
TATMENT 3 h.256 1.58 091928
5TU0Y*TRTMENT -12 7.6-33 0.48 0.922-9

IERROR l-94- 255-.309

ANOVA TABLE FOR--PAT--IENTIS RAl-T-NG A-T 72- ).RS

tSOURCE OF DEGREES OF SUMS OF F p
* VARIATION FREEDOM SQUARES VALUE VALUE-

*STUDY 4 3.309 0.R99 0.4-704-0
TRTMENT 3 5.RqI. 2.1? 0.0981.

*STUDY*TRTMENT 12 10.006 0.90 0.5499
*ERROR 193 179.194
-- - --………-- -- - - -- - - -…-- - -…-- - - - - - - - -
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&AP Z"J10 I) I M E T A P P PROTOCOL 04
ANALYSIS OF RTINGS OF nvERALL. TH-ERAPE1JTTC EFFECT
ANALYSIS FOR DATA FROM STUDIES n401,04029,O403,0404.fl405~ 9-04of.

ANOVA TABLE FOR TNVESTIGATOR#S RATINc, AT 72 HRS

Snt)RCE nF OECrREES OF SUMS OF F P

VARIATInON FREEDOM SQUARES VALUE VALUE

STUDY 5 18.895 3.41 -0.0055
o TRTMiENT 3 4.056 1.22 o .3023
STUO)Y*TRTMENT 15 30.294 1.A2 -0-.032-1
ERROR 238 263.476-

…-- - - - - - - - - - - - - - - - - - - - - - -…-- -- -

ANOVA TABLE FOR PA-T-IEN-T'S RATING AT 72 HRS

SOURCE flF DEGREES OF SUMS OF F P
*VARIATION FREEDOM SQUARES VALUE VALUE

*STUDY 3--5 7.989 1.99 0.0803
*TRTMENT -3 5.673 2.35 0.0716
ISTI~flY*TRTMENT 15 32.662 2.71 0.0008-
ERROR 236 189.6948

- - - - -- - - - -- - - - -- - - -- - - - -- - - - -…-- - - -
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A.I.R 4010 flI M F4~ T P 4 PROTOCOL 04
ANALYSTS OF DATIENJT.S RATTtI', OF SYMPTOMS

STl-lnY=4Olj

4NIOIVa. TABLE-_En qQ1JNIJNY £\1S;(PAT RATING924- HRS)

ISOURCE nF DEC'REES OF sums OF F P
VARTlATPIN' FREEDOM SQUARES VALUE VALUE

- - - - - - - - - - -…-- - - - - - - - - - - - - - - - - -

BASELINE 2 1.122 2.q0 0.0661
*TRTMENT- 3 1.589 2.74 0.0O53
FRROR 42 R.128

STUO Y-=401

ANnVA TABLF FOR RUNNY NOSE(PAT RATING,48 HRS)

fSOIJRCE OF DEnREES OF SUMS OF F 0
IVARTATTON FREEDOM SOUARES VALUE VALUE

*BASELINE 2 0.137 0.30 -0.-7430
'TRT MENT 3 3.075 4.48 O.OORI

*ERRO~R 42 9.613
-- - -- - - - - - - -- - - -…-- -- - - -- - - -- - -

STUDY=40 1

ANOVA TABLE FOR RUNNY NOSE(PAT RATINC,,72 RRS) -

SOURCE nF DErREES OF sUims OF F P
*VARIATION FREEDOM SOUARES VALUE VALUE

'%--BASELINE 2 0.363 0.61 0.5473
-TRTMENT 3 5.947 6.6 o.oo~q

ERROR 42 12.470
- - - - - - - - - - -…-- - - - - - - - - - - - - - - - - - - -
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A-IR 4010 C) 1 m E T A P P PROTOCOL 04
ANALYSIS OF PAT1ENTfS RATING7 OF SYMPTOMS

STIJ[OY--40t

A-NfCttA- TANL~Em FOR RUNNY NnSF(PAT RATING,.24 HRS)

SOURCE OF DErR-EES OF SUMS OF F . f
VARTATinN FREEDOM SOIJARES VALUE VALUE

R ASELINIE 3 A.241 13.72 0a.6001
' TRTMENT 3 1.2019 1.79 O.-lRaf
*ERROR 16 3.5q2

STuDnY=402

ANrnVA TABLE FOR RUNNY NOSE(-PAT RATINr(,489 HRS-)'

SnOURCE OF DEcREES OF SUMS OF F P
*VARIAT~fnN FREEDOM SCUARES VALUE VALUE
- - - - - - - - - - - -…- -- - - - - - - - -

*~BASELINF- 3 - 6.742 3.89- 0.032A
ITRTMENT 3 3.534 2.04 0.154P

ERROR 14 8.091

STIJOY=402

ANOVA TABLF FOR RUNNY NOSF(PAT RATING,72 HRS)

SOURCE nF DEC~REES OF SUMS OF F 0 5

*VARTATION FREEDOM SQUARES VALUE VALUE

*BASE-LIMF 3 3.168 2.25 0.1273
*TRTMENT 3 2.859 2.03 0.1556,
*ERROR 14 6.56A
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -
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AHR &010 DOI M ETA P PROTOlCOLO04

AN\ALYSIS OF PATTE.NT'S RATING OF SYM¶PTOMS

STIJD)Y=403

ANOnVA-TABLE--FOR RIUNNY NOSE(PA T RATING,24 H-RS)-

*SOURCE OF OE(;REES OF sums OF F P,
VARIATInN FREEDOM SQUARES VALIuE VAL'JE

IBASELINE- 3 16. 382 -13.q3- 0.0001
TRTMENT 3 1.937 1.f65 D.lq37
ERROR 40 15.679

STIJDY=403

ANOVA TABLE FOR RUNNY NOSE(PAT RATTNG,4A H-RS)

SOORCE OF DEGREES OF SUMS OF F p
VARIATION FREEDOM SQUARES VALUE VALUE

-- - - - - - - - - -- - - - -… - - - - -- - - - - - - - - -

R ASELINE 3 4.018 2.16 0.1091
TRTMENT 3 0.P23 0.44 0.7245
ERROR 38 23.597

STtJDY=403

ANOVA TABLE FOR RUNNY NOSE(PAT RATING,72 H-RS)

*SOURCE OF DEGREES OF SUMS OF F P
VARIATInN FREEDOM SOUARES VALUE- VALUE

-- - - - - - …- -- - - - -…-- - - - - - - - - - - - - - - - -

*BASELINE 3 2.827 1.30 0.28I91
TRTMIENT 3 2.485 1.14 0.344q

*ERROR 38 27.583
…-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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AH 0 OT MET A PP PROTDCOLO04
ANALYSis flF PaTIENITaS QATTNr, OF SYMPTOMS

Strii) Y=4O 4

ANOVA TAi3LE FOJR RUNNY NCISE(PAT RA-TINrW2-4 H-RS.

SOURCE OF DErREES OF SUMS OF F P
VARIATION FREEDOM SOUARES VALUE VALUE

1ASEL!NP 1. 0.087 0.24 0.6 241
TRTMENT 3 2.010 1.97 0.1488
ERROR 45 16.156

-- - - - - - -- - - … - - -- - - - - - -…-- - - - -- - - - -

-STIIOY=404

ANOVA TABLE FOR RUNNY NWJSE(PAT RATING.4R HRS)

SOURCE PF DE(7REES OF SUMS OF F P
VARIATION FREEDOM SQUARES VALUE VALUE

…-- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -

BASELINE 1 0.126 0.14 0.708q
TRTMENT 3 2.361 0.88 0.4571

'.ERROR 45 40.118
-- - - - - - - - - - - - - - -… - - - - - - - - - - - - - - -

STUD Y=404

ANOVA TABLF FOR RUNNY NOSE(PAT RATINc,.72 HRSI

SnlURCE OF DEgREES OF SUMS OF F P
VARIATION FREEDOM SOJUARES VALUE VALUE

-- - - - - - - - -- - - - - - - - - -- - - - - - - - - -- ----

BASELINE 1 0.423 fl.-3R 0.5406
TRTMENT 3 4.3q6 1.32 0.28~07

*ERROR 45 50.083
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AHR 4010 fl I M F T A P P PROTOCOL 04
ANALYSTS OF PITIENT'S RATING OF SYMPTOMS

ST]IIDY=405

aflni/A TASLF FOP RUNNY NnSE(PAT RATING7,24 HRSJ

SOURCE OF DEGREES OF sums OF F P
VARIATIOJN FREEDOM SOUARES VALUE VALUE

…-- - - - - - - - -- - - - - - - - - - -…-- - -- - - -- - -

BASELINE 2 2.366 1.78 0.1804
*TRTMENT 3 4.R34 2.43 0.0783
ERROR 4-3 28.534

ST'JDY=405

ANOVA TABLE FOR RUNNY NOSE( PAT RATTNG,4A. HRS)

SOURCE OF DEGREES OF SUMS OF F P
VARIATION FREEDOM SOUARES VALUE VALUE

-- - - - - - - - - - - - - - - … - - - - - - - - - - - - - - -
BASELIN.E- .2 2.014 1.18 0.3176~
TRTMENT 3 1.400 0.55 0.6535

*ERR OR 42 35.886

STUDY=405

ANnVA TABLE FOR RUNNY NOSE(PAT-RATING972 HRS)
…-- - - - - - - - - - - - - - -- ------ …-- - - - - - - - - -

SOURCE OF DEGREES OF sums OF F p
VARIATION - FREEDOM SOUARES VALUE VALUE

…-- - - - - - - - -- - - - - - - - - - -…-- - - - - - - - -

BASELINF 2 3.915 2.68 0.0803
TRTMENT 3 2.313 1.06 0.3780
ERROR 4,1 29.910
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AHR 4011 OIM E TA PP RORTCCOL 04

aNALYSIS OF PATIENTfS RAT1ING OF SYMPTOMS

STIJDY=406

ANnVA TABLE FOR RUNNY NnsE(PAT RATING,24 HRS)

*SOURCE OF DEGREES OF slims OF F P
PVA'RTATIflN FPEEDOM SOUARES VALUE VALUE

BASELINE 3 1.314 0.73 0.5402
TRTMENT 3 O.586 0.33 O.R071
ERROR 45 27.033

S T!JD0Y= 406

ANOVA TABLE FOR RUNNY NOSEIPAT RATING,4!8 HRS)

*SOURCE OF DEGREES OF sums OF F P
VARIATInN FREEDOM SQUARES VALUE VALUE

-- - - - - - - - - - -- - - - -… - - - - - - - - - - - - - - -

*BASELINE 3 1.247 0.A9 0.5647
TRTMENT 3 0.686 0.38 O.76q2
ERROR 44 26.616

- - - - - - - - - - - - - - - - -… - - - - - - - - - - - - - - -

STUDY= 406

ANOVA TABLE FOR RUNNY NOSE(PAT RATINr,.72 HRS)

ISOURCE OF DErGREES OF SliMS OF F P
VA7RtkTfnN FREEDOM SOUARES VALUE VALUE

BASELINE 3 0.456 0. 30 O.A284
TRTMENT 3 0.065 0.04 0.9883
ERROR 44 22.626

CONFIDENTIAL I TRADE SECRET AHPl-REG-048-001 5225

AHPl-REG-048-OD1 5225



AH-R 4010 n T M4 F T Ai P P PROTOCOL 04
ANALYSTS- FOR DATA POOLE;) ACROSS -STUDIES 0402,fl403.04,0,0 i~~ 0406-.

A!'nOiA TAPRLE FfR QkUNNY NOSE(PAT RATIN(ci24. wRS)

snoIRcE OF G~F(REES OF SUMS OF F P
VARTATInN FREEDOM SOUARES V4W1J VAL!-E

*---------------------------------------------------------------

* ~~~ASEL~~~r"F ~3 22 .447 15.13 0.00 01-
S T 0ry 4 19.121 Q.A(, 0.0001
TRTMENT 3 2.R7A 1.94. 0.127S
T9TMENT*STIUOY 12 6.4A1 1.09 0.36A7

*FQ~nR 19R q7.q37

ANnVA TABLF FOR RUNNY NOSEC PAT RATINr,,48 HR-S
------------------------- ----------

SOURCE OF DErREES OF sums OF F P
IVARTATjflM FREEDOM Sn(UARES VALUE VALUE.

1 - - - - - - - - - - -- - - - -… - - - - - - - - - - - - - - -
EBASEL1INE 3 7.4R2 3.40 0.ORA8

*ST[UfY-- 4 11.RR7 4.05 - 0. 0036,
TRTMENT 3 1.521 0.f,9 - A524

t TRTMENT*STUDY 12 A.359 0.72 0.72q2
* FRRnR. 19 140.974

…-- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - -

-ANnVA--TABEF FOR RUNNY NJOSE(PAT RAT-ING972 HRSY
…-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

snuRcE OF DECnREES OF SLIMS OF F p
VARIATION FREEDOM SQUARES VALUE VALUE

BJASEL-I Nr- 3 1.260 0.5-5 0.653c
*STUDY 4: 14.090 &.60 O0O014
*TRTMENT 3 -Is492 -06 0. 5-AR3
TRTMENT*ST[)nY 12 6.R34 0.74 0.7075

*ERROR 191 146.29A
- - - - - - - - - - - - - - - - -… - - - - - - - - - - - - - - -

CONFIDENTIAL I TRADE SECRET AHPl -REG-048-001 5226

AHPl-REG-048-001 5226



&HP4 '1c0 nl i M F T A D pQ(YTncOA C4
ANIAivSTS Fflp iATA Pnn1L-,r AC.fROSS STuDIES 40,42O3.'44OAIDr)40A-.

ArNnVA_ T4A~LF F-0 RUN~NY NOSF(PAT RATIN(P,24 HRS)

*Snu'RCE niF DEfREES flF SUMS OF F p
*VARIATIOlN FREED)OM S-QjU -R--E S- Vd-LUE VALUE

-RASPLIfAIE 3 23.559 17.022 0 .Oao I
*ST"OQY 5 23.645 1fl.7Q 0.0001

TQT4ENT 3 2.R455 2.17 0.0~0(5
* TPT,"iENT*S TI DY 15 8.402 l .28 0.2161
F -qnfR 242 10~6.074

6Nnvi% TABLE FOR RUNNY NnSE(PA7T RATINC(.4R MRS)

*SnuRCE nF DEGREES OF slims OF F p
*VARTATinN FREEDOM SOUARES VALUE VALUE

I 8B5SELPNF 3 6.56c; 3.41 O.OIRZ'
ISTuny 5 1R.A56 5.97 -O.-000L'
*TRTMENT 3 0.564 0-29 0 93722
*TRTMENT*STtIDY 15 10.373 1.0A O.37qP
*ERROR 236 151.63h

ANOIVA--TABLF- FOR RIUNNY NOSE( PAT RATINGj,72--HRS-)

*snuRCE nP DEc-RFES OF SUMS OF F P
*VARIATTnN FREEDOM SOUARES VALUE VALUE

…-- - - - - - - - - -- - - - - - - - - - -- - - - - - - - - -

-'BASELINE- 3 1.549 0.76 0 .51R4
-1, ST[ii1y 5 -17.A75 -5.29- 0".0002

*TRTMENT 3 'Lu-4PA 0.7-3 0.5379
TR TMENT* STIJDy 15 12.223 1.21 0.2677

* ER~rOR 235 158.841

CONFIDENTIAL I TRADE SECRET AHPI-REG-048-001 5227

AHPl-REG-048-001 5227



AHR' 4010) 0 1 M E T A P P PROTOCOL 04
ANAL YS IS OF U-tV-ES TIGATflR's R AT-IN( OF -SYMP TOMS

STI II)V=401

ANnVA TABLE FOR RUjNNY N0SE-AIkV, RA-TTN(.1G 2 - RS)

*SOURCE (iF DECREES OF slims OF P p
V 'ARTATYON FREEDOM SOUARES VJALUE V&LUE

---- ---------------- --------------

IBASELINE 2 0.712 1.39 0.2612
TRTMIENT 3 3. ih15 4.i69 O.OO-65
ERROR 42 10.788

STIJDY=402

ANflvA TABLE FOR RUNNY NOSE(INV RATINfl,72 HRS)

SnURCE OF DE(aREES OF sums OF F 0
VARTATTnN FREEDOM SQ~UARES VALUE VALUE

BASELINE 3 3.168 2.25 0.1273
TRTMENT 3 2.S59 2.03 0.1556
ERROR 14 6.1566

-- - - - - - - - - - - - -- - - - - - - - - - - - - --- -- --

STUDY=403

ANflVA TABLE FOR RUNNY NOSE(INV RATING,72 HRS)

SOURCE OF DEGREES OF SUMS OF F P
*VARTATION FREEDOM SQUARES VALUE VALUE

1ASELINE 3 2.537 1.34 0.2750
TRTMENT 3 3.865 2.05 0.1239
ERROR 38 23.941

- - - - -- - - -- - - - -- - - -- - - -- - - - -- - - -- - - -

CONFIDENTIAL / TRADE SECRET AHPl -REG-048-001 5228

AHPl-REG-048-001 5228
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AHR 4010 0 1 M E T A P P PROTnlcOL 04

ANALYSIS FOR DATA FROM STUDIES 04O2.O403.0404,O405~ O, 1O6.

ANOVA TABLE~ FnR RUNNY NnSE(INV RATING,72 HRS)-

*SO)URCE OF OErREES- OF SUMS OF F p
IVARTAT~fnN FREEDOM SOUARES VALUE VALUE

BASELINE 3 1.398 0.67 0.5736
'STtUOV 4 1-9346- 61. Q 0-.0001
TRT'MENT 3 3.345 1.S1 0.1.871

*STUO3Y*TRTmENT 12 6.955 0.84- 0.6129
*ERROR 191 132.359

CONFIDENTIAL I TRADE SECRET AHPl-REG-048-0015229

AHPl-REG-048-001 5229



AH-R 4010 nl I M E T A P p PROTOCOL 04
ANALYSTS OF R&TTims flF OVER;ALL TPERAPEUTIC EFFECT
4NALYSTS FOR DATA FROM STUDIES 0401,0402,0403,0404,O0405 F 0140A.

ANOVA TABLE FOR RUNNY NOSE(INV RATTNA,72 HRS)

OSOURCE nF DEnREES OF sums OF F P
VARIA71fON FREEDOM SQUARES VALUE VALUE

A ASELINF- 3 J.RA46 1.01 0.-3908
*S-TLOY 5 24.61l5 1;.07 0-0001I
TRTMENT 3 3.202 1 .75 0.1559

*STUDY*TRTMENT 15 10.6~97 1.17 0.2970
*ERROR 235 143.411
-- - - - - - - - - - - - - - - … - - - - - - - - - - - - - - -

CONFIDENTIAL I TRADE SECRET AHPl-REG-048-001 5230

AHPl-REG-048-001 5230



AH~R 4010- 0)1 m E TA apP DRqTOCOL 04

INALYSTS OF PATIENT'S RATING, OF- SYMO-TOMS

STI JO Y= 401

ANOVA-TABLF FO.R STUFFY NflSE(DaT RATIN',924 HRS)

Srl)RCE flF DErREES OF SUMS OF F ci
VARIATION FqF-EfOt4 SOUARES VALUSE VALUE

BASELINE 1 0.387 2.19 0.1/465
TRTMENT 3 0.7q3 1.4 0.229R
ERROR 43 7..613

STIOY=401

4rinVf\.A TABLE FOR STUFFY NOSEIPAT RATING,4A HfRS)

SOURCE OF DEcrREES OF SUMS OF F P
VARIATInJN FREEDOM SQUARES VALUE VALUE

BASFELINE 1 1.301 4.R5 -- 0.03-30
TRTMENT- 3 5.718-- - 7.1-1 0.0006
EqRnfR 43 11.532

STLJDY=401

M&NnvA TABLE FOR STUFFY NOSE(PAT RATINrG,72 IHRS)--

SOURCE nF DErREES OF SUMS OF F P
VARIATION FREEDOM SQUARES VALUE VALUE

-- - - - - - - - - - - - - - - -… - - - - - - - - - - - - - - -

BASELINF -1 0.646 2.62 0.1120
TRTM1ENT 3 6.365- -8.60 0.0001
ERROR 43 10.A04-

-- - - - - - -- - - … - - -- - - - - - -…-- - - - -- - - -

CONFIDENTIAL I TRADE SECRET AHPl -REG-048-001 5231

AHPI-REG-048-001 5231
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AHR 4010 ) NIM E T A P P PROTOCOL 04
AN.ALYSIS OF PATIENT'S RATINC5 OF SYMPTOMS

STtIDY=4.02

ANOVA TABLF FflR STUFFY NOSE(PAT RATTNr;,24 HRS)

SnOURCE OF DEGREES OF SUJMS OF F
VARIATIriN FREEDOM SDUARES VALUE VALUE

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

IBASELINE 2 4.531 5.63- -0.0133 --t
*TRT-MENT 3 0.615 0.51 0.6A0R
ERROR 17 6.836

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ST(JffY=-402

ANnVA TABLE FOR STUFFY NOSE(PAT RATING,48 HRS)

snuJRCE OF DECfREES OF SUMS OF F P
IVARIATION FREEDOM SOUARES VALUE VALUE

BASELINE 2 1.672 1.57 0.23Q4
TRTMENT 3 1.105 0.fAq 0.5699

IERROR 15 7.962

STUIMY=4O2

ANOVA TABLE FOR STUFFY NOSEIPAT RATIN(,,72 H-RS)

ISOURCE OF DErREES OF SlIMS OF F P
*VARIATlON FREEDOM *SOUARES VALUE VALUE
-- - - - - - - - - -- - - - - - - - - - -…-- - - - - - - - - -

BASELINE 2 2.616 2.2R 0.136q
*TRTMENT 3 0.PA3 0.57 0.6431
ERROR 15861

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CONFIDENTIAL I TRADE SECRET AHPI-REG-048-001 5232

AHPl -REG-048-001 5232
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AHR AOL0 fl T N E T A P P PROTOCOL 04

ANALYSIS OF DATI=AIT'S RATINI, OF SYMPTOMS

STI~r)Y=403

aNnvA TABLF FOR STUFFY NOSE(PdT RATINrG.24 HRS)

Snu'RCE OF DErREES OF sUims OF F
VARIATInN FREEDOM SQUARES VALUE VALUE

' PASELINF 3 7.P74 5.11 0o004-3
*TRTMENT -3 -4-.150 2.66 0.0610
*ERROR 40 20.7R1.

S TtIDY=403

ANOVA T-ABLE FOR STIJFFY-NCSE-(PAT R&TTINr,-48 HRS)

*SOURCE OF DEGREES OF SUMS OF F p
*VARIATION FREEDOM SQUARES VALUE VALUE

BASELINE I 6-52-1 5.11 O.0045--1
TRTMENTV 3 2.015 1.58 0.2101
ERROR 38 16.155

S-TUDY=403

ANOVA TABLE FOR STUFFY NOSE(PAT RATTNG,72'-HRS)

ISOURCE OF DE(REES OF SUMS O F-- F P
1 -VARIATIOR FREEDOM SQUARES VALUE VALUE

*BASELINE -3 5.A89 3.-5R 0.-022-2
*TRTMENT- 3 1.642 -1.00 0.402A
ERROR 38 20.764

CONFIDENTIAL I TRADE SECRET AHPl -REG-048-001 5233

AHP1l-REG-048-001 5233



AHR 401O fl r.M a TA P 0 PROTOCOLO04
ANALYSTS OF PATTENT'S P4TINr, OF SYMPTOMS

STUDY=404

AN-nVA TX&BLF FOR STUFFY NOSE(PAT RATIN(.24 HRS)

SOURCE OF OE'REES OF sUims OF F p
IVARIATinN FREEDOM SOUARES VALUE VALUE
-- - - - - -- - - - - -- - - - - -- - - - - -- - - - - - -- --- a

6 ASfiL!MF 0 0.000
TRT"IENT- 3 I..R56 2.33 -O.086Q-

*ERROR 46~ 12.224

STUJDY=404

ANnlVA TABLE FOR STUFFY NOSE(PAT RATING,48 HRS)

*SOURCE OF DEGREES OF sums OF F P

VARIATION FREEDOM SQUARES VALUE VALUE

BASELINE 0 0.000
TRTM~ENT 3 2.341, 1.15 0.3387
ERROR 46 31.179

STUDY=404

AN'OVA TABLE FOR STUFFY NOSE(PAT, RATING,72 MRS)

SOURCE OF DErREES OF SUMS OF F P
VARIATION FREEDOM SQUARES VALUE VALUE

*BASELINE 0 0.000
TRTMENT 3 1.455 0.54 0.6549
ERROR 46 41.045

CONFIDENTIAL I TRADE SECRET AHPl -REG-048-001 5234

AHPl-REG-048-001 5234
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AH-R 401n 0 1 M E T A P P pqOTOCOL 04
ANALYSIS OF PATIENT'S PArTTc, OF SYMPTOMS

S-TkUDY=A40 5

ANrVA TABLE PFlR STUFFY NOS-E(P4T RATING,24-HRS)

sOURCF OF DE9'PEES OF sUims OF F
*VARIATIGN FREEDOM SCUARES VALUE VALUE

BASELINE 1. 0.297 0.53 0.469O
*TRTMENT 3- 4.629 2-77 0.0525
*ERROR 44 24-.472

……-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

STUDY =405

ANOVA TABLE FOR STUFFY NOSEIPAT RATINGt4R HRS)

SOURCE flF DErREES OF SUMS OF F P
VARIATjnlN FREEDOM SCUARES VALUE VALUE

…-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

BASELINE 7. 1.738 2.32 0.1350
*TRTMENT 3 3.427 1.53 0.2215
*ERROR 43 32w202

STUO[Y=405

ANnVA TABLE FOR STUFFY NOSEIPAT RATINGv72 HRS)

IsOURqCE OF DEGREES OF SUMS OF F P
*VARIATION FRFEOOM SOUARES VALUE --V-A-LUC&

BASELINE 1 0.009 0.01 0.9221
*TRTMENT 31.294 0.46 0.7148
ERRnR 42 39.766

CONFIDENTIAL I TRADE SECRET AHPl -REG-048-001 5235

AHPl-REG-048-001 5235



AH4Q 4010 fl I M E T A P p DROTOCOL 04
ANALYSIS OF PATIEN4T'S RATTNG OF SYMPTOMS

STtJOY=40A

amnvA TABLE FnR STUFFY MOSE(PAT RATTNr*24 HRS)

OsOU)RCE nFl DEGREES OF sums OF F
VARIATTflN FREEDOM SQUARES VALUE VALUE

-- - - - - - - - - - -- - - - -… - - - - - - - - - - --- - - -
'- BAS ELINE 3 5.974 6.41 0.0010 '

*TRTMENT 3 1.I11 1.20 0.3210
IERROR 45 13.9,92

STUDY=406

ANOVA TABLE FOR STUFFY NOSE(PAT RATING14R HRS)

soiiRCE OF DEGREES OF SUMS OF F P
*VARIATION FREEDOM SQUARES VALUE VALUE

IBASELINE 3 4.202- 3.R5 -0.0156
TRTMENT 3 0.Rf,3 0.79 0.5051

*ERRnR 44 15.995
-- - - - - - - - - - - - - -… - - - - - - - - - - - - - -- ----

STUOY=406

ANnVA TABLE FOR STUFFY NOSE(PAT RATINC,,72,HRS)

SOURCE OF DEGREES-OF SUMS OF F p
IVARIATION FREEDOM SCQUAR-ES VALUE VALUE

*RASFL-INE 3 6.109 5.28- 0.0034
ITRTMENT 3 2.557 2.21 0.1001
ERROR 44 16.960

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CONFIDENTIAL I TRADE SECRET AHPI -REG-048-001 5236

AHPl-REG-048-001 5236



App '.010 D I M E T A P P OR0TOC0L 04

ANALYSIS Fnp OATA DOOLED KCPOSS, STUDIES 0402,0403.0404#0.0'd5,ANU 0O'4)6.

ANnVA TABLF FnR STUFFY NOSEIPAT RATINr,,2' HRS)

USFIJRCE OF ()EfREES OF slims OF F p
VAR TAT TnN F R EEDOM SnUARES VALUE VALUE

BASELINE 3 16.731 13.74 0 0001-
STUO[Y 4 9.219 5.68 0.0002
TPTmENT 3 2.924 2.40 0.0677 -'

TRTMENT*STkDY 12 8.370 1.72 0.0650
IEPROR 198 AO .35.0

ANOVA TABLE FnR STUFFY NOSE(DAT RATTNG7,49 HRS)

*SOUJRCE OF 0EtnREES OF SUiMS OF F P
*VAPIATIflN FREEDOM SCZUARES VALUE VALUE

BASELINE 3 12.R57 7.FL5 0.0001
STUDOY 4 8.928 4.09 0.0033 '

ITQTmENT 3 2.402 1.47 0.2234
*TRTM.ENT*STIJOY 12 (i.320 0.97 0.4836
IER~ROR 192 104.769

ANOVA TABLF FOR STUFFY NOSE(PAT RATING,72 HRS)

oSrURCE nF DEC~REES OF SUMS OF F p
VARIATION FREEDOM SOUARES VALUE VALUE

'BASEL-INF- 3 9.3-54 4.50 0.0047
'STHDY 4 20.217 -7.29 0.0001
TQJMENT 3 4.A60A 2.24 0.0832
TRTMENT*STUf)Y 12 2.598 0).31 0.9867

I ErROR 191 132.422
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CONFIDENTIAL I TRADE SECRET AHPI -REG-048-001 5237

AHPl-REG-048-001 5237



aHlR 4010 n 1 M F T a P P DROTOCOL 04
A N A LYS TS FOR rPAT a- PnfLED aCOOSS STUD I ES 0401 O4O2 .0403.0404-.0405 ANOt O406.

ANOVlhA TABLF FO)R STIJ'Fv: NOSEr PAT PATINr-,24 WRS-)

*SOURCE (iF flEcREES O0 sums OF F p
IVARTAT1Onm FREEDOM SnUARES VALUE VALUE

R RA SFL-NF 3 16.694 15.24 0-.00q01
ST'JflY 5 I1 .-A41 A,.--4 A 0.000-1
TRTMENT 3 2.597 2.37 0.06qq

*TRT-mENT*STIJDY 15 10.079 1- .A4 0.0302
* ERROR 242 A8.386

lkMinVA T&PLE FOR STUIFFY N'OSEIPhT qfkTINGc,,4 HRS)

snuRCE OF- DErREES OF SUMS OF F P
VAR TATTnNJ FREEDOM SQUARES VALUE VALUE

R ASFLTNE 3 14.103 9.53 0.0001'-
STunfy 5 10-.722 4.35 0-.0009
TRTMENT 3 .0.R77 0.59) 0.6243
TRTMENT*STtUOY 15 14.30A I.93-- 0-.0209
ERROR 236 116.356 --

ANnlvA TABLE FOR STUFFY NFOSE(PAT RATING9,72 HRS)

SouRCE OF DEGREES OF sums OF F p
VARIATION' FREEDOM SOUARES VALUE VALUE

1BASELINE 3 9.631 5.26 0.0017-4

STUDY 5 21.724 7.12 0.0001
TRTM ENT 3 2.652 1 .4,5 -0 2 2-80
TR:T?12ENT--S-Ttiny 15 11.q05 I .3~0 -0.2020
FqRROR 235 143.395 -

CONFIDENTIAL I TRADE SECRET AHPI-REG-048-001 5238

AHPl-REG-048-001 5238



AHR~ 4010) fl M E T A P P DROTOCOI. 04

ANIALYSTS OF INVESTTrATP'R'S q4TTNPO OF SYM'OTOMS

STlinfY=4Ol

&NnvA TARLE F0Q STUFPY NOSEIINV R4T]NC'.72 W'RS)

*SOURCE nF DErREES OF SUMiS OF F P
IVARIATION FREEDOM SnUARES VALuJE VALUE

*BASPLIMF 1 0.191 O.Q2 0.3435
TRTMENT 3 6,.7Rl 10.83 0.0001

43. q*q75
-- - - -- - …- -- - - -…-- - - - - -- - - - - - - -------

STIJDY=402

ANOVA TABLE Fnp STU)FFY NOSEfINV RATINr,972 HRSJ

sOURCE OF DEr.REES OF SUMS OF F P
*VARIATIO3N FREEDOM SQUAPES VALUE VALUE
-- - - - - - -- - - … - - -- - - - - - -…-- - - - -- - - - -

BASF.LINF 2 2.254 1.73 0.2111
*TRTMENT 3 0.621 0.32 O.'8127
*ERROR 15 9,779

ST I flY=403

ANOVA TABLF FOR STUFFY NOSE(INV RATING,72 HRS)

*SOIURCE nF DEGREES OF SUMS OF F P
VARIATInN FREEDOM SOUARES VALUE VALUE

*BASELINE 3 4.R2-3 2.67 -0.0612

TRTMENT 3 I.A43 1.02 0.3943
ERROR 38 22.876

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CONFIDENTIAL I TRADE SECRET AHPl -REG-048-001 5239

AHPl-REG-048-001 5239
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AHA 40l10 D 1 M E T A P P PROTOCOL 04

ANAL-YSIS OF INVFSTTG'ATnRrs RATINr. OF SYMPTOMS

STIIDY=40/-

ANOVA TABLE FOR STUFFY NOSEUINV RATTNrC,72 HRS)

SoliRCE nF DErnREES OF SUMS OF F P
VARIATinN FREEDOM SQUARES VALUE~ VALUE

FIASELINFJ 0.000
.9TRTMENT 3' a.qp5 0.39 0.7576
*ERROR 46 3R.295

STI)OY=405

AAin1VA TABLF FOR STUFFY NOSE(INV RATINr,,72 HRS)

SOURCE OF DE1rREES OF sums OF F P
VARIATION FREEDOM SOUARES VALUE VALUE

*BASELINE I 0.199 0.21 0.6518
*TRTMENT 3 1.116 0.39 0.763A
*ERROR 42 40.510

- - - - - - - - - - - - - - - - -… - - - - -- - - - - - - - - -

STIJDY=406

ANOVA TABLE FOR STUFFY NOSE(INV RATING,72 HRS)

*SOURCE nF DECREES OF SUMS OF F P
IVARIATTION. FREEDOM SQUAR:-S VALUE VALUE

BASELINE 3 7.439 5.11 0.0040
*TRTMENT 3 1.q23 1.32 0.279P
*ERROR 44 21.360

…-- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -

CONFIDENTIAL!I TRADE SECRET AHPl-REG-048-001 5240

AHPI-REG-048-001 5240



M-4R 4010) D T m~ E T A P P -PROTOC'OL 0l4

ANALYSTS FflR-nDATA -FROM STUDIES 0402-0403,O404,O4O5--. fl40A.

ANOV'A TABLE FOR STUFFY NOSE(INV RATING.,72 HRS)

SOURCE flF OE(REES OF sums OF F p

VAR1ATIflN FREEDOM SOIUARES VALUE VALUE

BASELINE 3 7.01 9 3.1.9 0 0O24Q
STuI)Y 4- 29.941 iOa 10.7 K0.000
TRT'4ENT 3 3.156i 1.43 0.234t

USTUDY*TRTMENT 12 2.Q21 0.33 0.08z9
ERRnR iqi 140.516

CONFIDENTIAL I TRADE SECRET AHPl -REG-048-00 15241

AHPl-REG-048-001 5241



APRq d010 n I M4 E T A P P PROTOCOL 04
ANALYSIS OF RATITj(S OF -OVERALL THERAPEUTIC EFFECT
ANALYSIS FflR DATA FROM STUfDIES 0401l,402,0403.0404.0405-s. 0406.

ANOVA TABLE FOO STUFFY NOSEfUNV RATINr',72 MRS)

snuRCE OF DErREES OF sums OF F P

VAQIATION FREEDOM SQUARES VALUE VALUE

IBASELINE 3 6.79~g -3.55- O.0151-'
STIJOY 5 33.170- 10.40 0.0001-
TRTMiENT 3 2.110 1.10 0.3492
STUDY*TRTMENT 15 11.2789 1.1p 0.2RAR
ERROR 235 14~9.903

-- - - - - - - - - - -- - - - -… - - - - -- - - - - - - - - -

CONFIDENTIAL / TRADE SECRET AHPl-REG-048-001 5242

AHPl-REG-048-001 5242



3 1 0 5 2

AIHR 4010 nfI M F T A P P PROTOCOL 04
AAIALYSIS OP PATIENT'S RATIN6W OF SYMPTOMS

STtI0yz4al

ANnvA TAPJ-F FOR SNIEEZ1MNG(OAT RATINr',274 HR~SJ

SOURCE nF DErREEs OF SUMS, OF P P.
VARIATIOMN F'QEEDOM SQUAR~ES VALUE~ VALUE

9ASELINE 2 4.4.10 10.91c) 0.0002
ITRTMENJT 3 O.P52 1.40 0.2554
ErqRfR 42 8.507

ST JOY=401

MANOVA TABLF Fnq SNEEZTNG(PAT RAT[NG,48 HRS)

SOURCE OF DEGREES OF slims OF F P I
VARIATION' FREEDOM SOUARES VALUE VALUE

-- - - - - - - - - - - - - - - -… - - - - -- - - - - - - - - -

RASELTNF 2 0.76q 1.13 0.333P
TPTMENT 3 5.629 5.3A 0.0032

*ERROR 42 14.711

STUOY=401

ANnVA TABLE FOR SNEEZINGLPAT RATINr,,72 HRS)

*SOURCE nF DEPREES OF SUMS OP F P-
*VARIATION FREFDOM SQUARES VALUE VALUE

BASELINE 2 1.q35- 2.86 0.068S
TRTMENT 3 8.077 7.*-5 0.0003

ERROR ~~~~42 14.232
- - - - - - - - - - - - - - - - -… - - - - - - - - - - - - - - -

CONFIDENTIAL I TRADE SECRET AHPl-REG-048-001 5243

AHPl -REG-048-001 5243



AH-R 4016 0 T M E T A P p DROTI1COL 04

ANALYSIS flF 04TTENT'S RATING OF SYMPTOMS

STUI3Y=1'02

ANflVA TABLF FOR SNEEZING(PAT RATING,24 HRS)

SOUJRCE OF DE9REES OF sums OF F p
*VARIATION FREEDOM SQIUARES VALUE VALUE

RASELT'NE 3 0.723 0.31 0.81iS5
* TRTMENT 3 2.523 L.0%i 0.3R62

ERROR 16 12.477
-- - - - - - -- - - … - - -- - - - - - -…-- - - - -- - - - -

STEUDY=-402

ANOVA TABLE FOR SNEEZING(PAT RATING148 HRS)

*SOURCE OF DE(rREES OF SLUMS OF F P
*VARlATrflN FREEDOM SOUARES VALUE VALUE

…-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

B ASELINE 3 3.098 2.52 0.1001
TRTMENT 3 1.465 1.19 0.3485

SERROR 14 5.735
- - - - - - - - - - - - - - - -… - - - - - - - - - - - - - - -

STIJDY=402

ANnVA TABLE FOR SNEEZTNG(PAT R4TING072 HRS)

*SOURCE OF DEr(REES OF SUMS OF F P
1VARIATIflN FREEDOM SQUARES VALUE VALUE

BASELINE 3 0.779 0.69 0.5721
TRTMENT 3 0.760 0.6-7 0.5816
ERPOR 14 5.254*

CONFIDENTIAL / TRADE SECRET AHPl-REG-048-001 5244

AHPl-REG-048-001 5244



dHJR t4011 nl I F T A P P PROTOC~OL 04
AAIAL.YSIS OrF DATrFNT'S PATINI, (IF SYMPTOMS

STIJ0Y=403

AmniVA TABLE FflR SNEEZINP(PAT RAT!Nr-.-2-4 HRS-)

SOURC nOF DEfREES OF SUMS O3F FP
VARTATT~iN FREEDOM SOU4RES VALUE VALUE

BASELINE 3 tfO.351 t0.R97 0.0001
TRTmiENI 3 1.336 1.40 0.25AO

FR~~~nR ~~40 12.702

STIJ0Y=403

ANOVA TABLE FOR SNEEZING(PAT RATING7,48 HRS)

SOU)RCE OF DECREES OF SUMS OF F P
VARIATIONi FREEDOM SQUARES VALUE VALUE

-- - - - - - -- - - … - - -- - - - - - -…-- - - - -- - - - -

BASELINE 3 0.773 0.51 0.67A0
TRTMENT 3 0.546 0.36 0.7807
ERROR 3R 19.0q0

S TU)DY =403

ANIOVA TABLE FOR SNEEZINc,(PAT RATING,72 WRS)

*SOURCE OF DEnREES OF SUMS OF F p
VARTATION FREEDOM SOUARES. VALUE VALUE

BASELPN-F 3 1.005 0.73 0.5412
TRTMENT 3 2.698 IAqA 0.1370
ERROR 3917.471

CONFIDENTIAL I TRADE SECRET AHPI-REG-048-0015245

AHP1l-R EG-048-00 15245



01 5 5 2
AMR 4010~ D T M E T A D P PROTOCOL 04
AN~ALYSIS OF PATTENITFS RATINIG OF SYMPTOMS

STIUDY=404

4NCIVA TABLE NEZGP-IiIT N4,24 MRS)

Sn5ftIRCE nF DEGREES OF SUMS OF F p

*VARIAT~fnN FREEDOM SQUARES VALUE VALUE

* PASELINE 1 3.227 6.24 0.0l(17
TRTMENT 3- .(2Ft 0.40 0.750l6

*ERROR 45 23.2RI5

STL0Y=404

ANnVA TABLF FOR SNEEZINGCPAT RATING,48 HRS)

SOURCE nF DEGREES OF sUims OF F p
£VARIATInN FREEDOM SOUARES VALUE VALUE

…-- - - - - - - - - - - - - - -- - - - - - - - - - - - - - -

BASELINE 1 0.326 0.33 0.5702
TRTMENT 3 1.461 0.49 0.6914
ERROR 45 44.796

…-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

STUJDY =404

ANOVA TABLE FOR SNEEZING(PAT RATING,72 HRS)

SOURCE OF DEOREES OF SUMS OF F
VARTATION FREEDOM SOUARES VALUE VALUE

BASELINE 1 2.267 1.71. 0.l973
TRTMENT 3 2.926 0.74 0.5355

*ERROR 45 5q.566
…-- - - - - - - - - - - - - - - - - - -…-- - - - -- - - - -

CONFIDENTIAL / TRADE SECRET AHP1-REG-048-001 5246

AHPl-REG-048-001 5246



AHR 4011 0 T M Fi T A P p DROTOCOL 04
ANALYSTS OF PATIENIT'S RATING, OF SYMPTOMS

STUDY= 405

ANM6V ThB1L- FOR SNEEZING( PAT RATINV,,2'1 1-IRS)

*SnURCE OIF OlEr.REES OF SUMS OF F D I
VAPDAIntfN FREEDOM SOUARES VALUE VALUE

IBASELINE 3 4.qR9 2.13 0.1IOA
TRTMENT 3 l.5q4 0.6R 0.56R7
FR~r3R 42 32.765

…-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

STtJDY=405

ANOVA TAOLF FOR SNEEZING(PAT RATTNG,4R HRS)

SOURCE OF OEenREES OF SUMS OF F p
*VARIATTON FREEDOM SQUARES VALUE VALUE

* 8SFLINE 3 3.230 1.12 0.3533
TRTMENT 3 0.206 0.07 0.q750
ERROR 41 3q.51A

STUOY=405

ANOVA TABLE FOR SNEEZING(PAT RATING,72 HRS)

*SOURCE OF OE(CREES OF slims OF F P
*VA.RIATInN FREE.DOM, SQUARES VALUE VALUE-

…-- - - - - - - - - - - - - - - - - - - -…-- - - - -- - - -

BASELINIF 3 2.122 1.11 0.3566
TRTMENT 3 t.7q0 0.94 0.4324
ERROR 40 25.503

…-- - - - - - - - - - - - -- - - - - - - - - - - - - -- ------ I

CONFIDENTIAL I TRADE SECRET AHPI-REG-048-001 5247

AHPl -REG-048-001 5247



AMA4 401.0 D I M E T A P D PRnTOCO.L 04

ANALYSIS nP PATIENT'S RAT1NG OF SYMPTOMS

STLIDY=406

A:NfVA TABLF FOR SNIEE7TNjG(P4T R4TINr,#24 61RS)

OSntiRCE OF OE(nREES OF SUMS OF p P
IVAPIAT~flN FREEDOM SOIJARES VALUE VIALUE
-- - - - - - -- - - - - - -- - - - - - -…-- - - - -- - - - -

3ASELINE 3 1O.238 10.11 0.0001
I TRTMENT 3 3.47B 3.44 0.0246

ERROR 4.5 15.1R4

STtJOY=406

aNnVA TABLE FOR SNEEZTN(G(PAT RATINGl,4R HAS)

*SOURCE nF OErREES OF sums OF F P

VARTATTInm FREEbOM SflUARES VALUE VALUE

BASELINE 3 6.233 6.P5 0.0007
TRTMENT 3 0O.531 0.58 0.6291

*ERROR 44 13.355

5T[JDY=406

ANOVA TABLE FOR SNIEEZING(PAT RATINC;.72 H4RSI

ISOURCE r)F DErREES OF sums OF F P
IVARIATTfnm FREEDOM SQUARES -VALUE VL!~

B ASELINE 3 2.704 3.75 0.0175
TRIMENT 3 0.571 0.7q 0.504R

*ERROR 44 10).572
-- - - - - - -- - - … - - -- - - - - - -…-- - - - -- - - -

CONFIDENTIAL I TRADE SECRET AHPI-REG-048-001 5248

AHPl-REG-048-001 5248



-3 f- 0 5~
AH-R 4n10 Pi I M P T A P D OROTOCOL 04
ANALYSTS FnlR OATh O(I0LED ACROSS STU0IES 0402,0403,O404.O409.A~i)q 0406.

amnIva TABIF Fnq SNEEZ TNG( PAT RAT tNr,24 HRS)

snIJRCE nF DECREES OF sUims OF F P
VARIATIONS FR EEDOMA SQ'tJAPR- V A-L J F V ALU 1`

-- - - - - - - - - - - - - -- - - - - - - - - - - - - -- - - --

9AS'ELINF 3 21.7'A6 13.71Q 0.0001
STUOY 4 10.R73 5.17 0.0006
TRT'MENT 3 2.125 1.35 0.25Q6
TRTmENT*STlJ0Y 1.2 5.577 OIAA 0.5649
EPRP 9R 104.175

ANOVA TAjRLF FOR SNFE71N4A(PAT RATTNr;.48 HRS)

SOURCE OF DEGREES OF sliJms OF F P
*VARIATION FREEDOM SQUJARES VALuJE VALUE

BASELINIF 3 9.385 4.74 0.0034
STUDOY 4 9.327 3.53 0.0083

*TRTMENT 3 0.6R0o 0.34 0.7964
*TRTM1ENT*STIiDY 12 2.948 0.37 0.97t9

lERROR 192 126.766
…-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

amnIVA TABLE FOR SNEEZTNG(PAT RATING,72 HPS)

*SnuiRCE OF DEGREES OF sums OF F P
VARIATION FREEDOM SQUARES VALUE VALUE

IBASELINF 3 5.0R4 2.65 0.0493
*STUDY 4 15.261 5.97 0.0002
*TR7MENT O3 .3" 0.21 0.R905
ITRTMEKIT*STlJOY 12 7.630 0.99 0.4560

FRPOR 191 122.160

CONFIDENTIAL I TRADE SECRET AHPl-REG-048-001 5249

AHPl-REG-048-001 5249



AHR 4010 n 7 -m P T a P P P~nTKOCL 04

AINILYS1S FOR OIITA POniLEr) AC.ROSS STUDIES Q4 nj01.fl ,4fl3.040&44f 4 05.AND O-fl4O.

amnvA T4BLF FOR SNEE7TNG(- PAT Q4TtNr(,7, HRS)

*SqLJRCE OF OFf-REES OF slimS rF F0 3

VARITAT ION P -E ~ED0 N SrQu R E S VALUE VALUEI

* FASELIMF 3 25.P53 1A.145 0.0001
ST110Y S5 IA.7A7 R.0 0L(.0001
TRTMENT 3 1.323 0.R4 0.4215
T T-mENT::STrjr~y 15 7.4A4 1.07 nl.38q3

ERROR ~~~~242 113.005

ANnvA TARI- FOR SNEEZINLITPAT RATING,48 HRS)

SOURCE OF OEGREES OF SUMS OF F p
*VAPIATT~nN FREEDOM SQUARES VALUE VALUE

BASELINE 3 10.14A 5.64 0.0011
STIjnly 5 12.5R0, 4.20 0.0012

* TR~kENT 3 0.074 0.04 0.R839
1 >u-JTS1D 15 8.943 0.9q 0.4620

;:Q q r, q ~236 141.503

AMOVA TABLE FOR SI.JEEZTNGIPAT RATTNG,72 H-RS)

*SiII1RCE OF DEr.REES OF SLIMS OF F P
*VARTATTON FREEDOM SQUARES VALUE VALUE

…-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
*RASFLINF 3 5.195 2.94 0.0332

STODY 5 ~~~~~~16'.121 5.48 0.0001
I TR TMENT ~3 0.331 0.19 0.9021
*TqTXENT*STIt10Y 15 14.5PR 1.65 0.0612
IFRRO)R 235 138.216

…-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CONFIDENTIAL I TRADE SECRET AHPl-REG-048-001 5250

AHPl-REG-048-001 5250



J1. 0 5 2

iWR 401fl 0 I M E T A P p PQOTOCOL 04

MdNALYSIS OF 1NVESTIGATflRUS PATING OF SYMPTOMS

S71UT)Y=401

ANnvA T-AB~L:F~F R--S-,NrEZ1TNG,-U-~NV RATINr,.72 HRS)

ISOURCE flF DErREES OF sUims OF F PI
IVARIATION FREEDOM SQUARES VALUE VALUE

1BASELINF 2 O.5&3 0.R7 0.4265
*TRTMENT 3 2.797 2.AR 0.04'72

*ERROR 42 13.603

-S-TI D0Y~= 402

ANnVA TABLE FOR SNEEZTNGCINV RATINC7 972 HRSJ

*SOURCE OF DEG~REES OF SUMS OF F P
VARIATION FREEDOM SQUARES VALUE VALUE

-- - - - -- - - - -……-- -- - - - - -…-- - - - - - -

*BASELINE 3 0.610 0.52 0.6725
TRTMENT 3 0.q10 0.78 0.5231
ERROR 14 5.424

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

STIJOY=403

ANOVA TABLF FOR SNFEZING,(INV RATItNll02 HRS)

*SOURCE OF DEgREES OF sums OF F P
VARTAT!ON FREEDOM SntJARES VALUE, VALUE-

'~BASELIME 3 O.q2l 0.66 0.57R0
*TQTMENT 3 2.754 1.9o 0.1323
*ERROR 3R17.555

CONFIDENTIAL I TRADE SECRET AHPl-REG-048-001 5251

AHPIl-REG-048-001 5251



AH4R 401) n3 I M E T A P P PPOTOCOL 034
ANALYSIS OF IN%/ESTIGATnR's RATING~ OF SY"4PTnms

S TI IY=40'.

A-Nnv-A-T.ABLF FnR SNPEZING(INV RATlNG.72 HRS)

SOlIRCE OF DEaZREES OF SUMS OF F ID
* 'ARTATTnNh FREEDOM SQUARES VALUE VALUE

R ASELINE 2 1.725 O.A3 0.5333
TRTMENT 3 2.574 tl.62 O.602A
ERRflR 44 F,0.416

STU)DY=405

ANOVA TABLF FOR SNEEZING(TNV RATING,.72 HRS)

SOURCE OF DEAREES OF SUims OF F P
VARIATION FREEDOM SQUARES VALUE VALUJE

-- - - - - - - - - - -- - - - -… - - - - - - - - - - - - - - -

*BASELINE 3 1.693 1.04 0.386R
*TRTMENT 3 0.487 0.30 O.P2~6

ERROR 40 21.771

STIUOv=406

ANOVA TABLE FOR SNEEZINGfINV RATING72 HRS)

*SOURCE OF DEGREES OF slims OF F ID

£VARIATION FREEDOM SQUARES VALUE VALUE

BASELINE 3 0.296 0.73 O.53R0
*TRTMENT 3 0.472 1.17 0.3329
ERROR 44 5.q28

-- - - - - -………-- -- - - - - -- - - - - - -…-- - -- - -

CONFIDENTIAL/I TRADE SECRET AHPl-REG-048-00Q15252

AHPl-REG-048-001 5252



AH-R 4010 ?0 T M E T AP P D ROTOCOL 04

ANALYSIS FOR OAT-A- FROM S.T'JO!ES 0402i.0403,0404*0405 f 01-l6.

ANfJVA TABLE FOR SNEEZIlN(.(TNV RATT.NA,72 NR-S)

SOURCE OF DErREiES OF SUMS OF F P
VARIATION FREEDOM SQUARES VALUE VALUE

BASELI-NE 3 2.988~ 1.hq' 0.1.714
STUDY 4- 23.6&16 9.95 0.0001
TRTMENT 3 0.456 0.26 O.A571
STUOY*TRTME4T 12 5.621 0.79 0.6612

*ERROR 1.91 113.351

CONFIDENTIAL I TRADE SECRET AHPI-REG-048-001 5253

AHPl-REG-048-001 5253



31I- 05 5: I

AHQ 4010 0 '4M E T A P P PROTOCOL 04
AN1ALYSis nF IATINr.S rJ9 OVEqALL TH.ERAPEUIJTC EFF~C.T
ANALYSIS FOR DATA FROM STIJOLES 0401,0402,C)40-3,0404,0405 & r)/6.O

ANO3VA TABLF FOR SMF.EZjNf.(1NV RATINfl,72 HRS)

*SOURCE OF DEaREES OF SUMS- OF r
*VARrATTniN FREEDOM SQUJARES VALUE VALUE

…------- --- -- --- ----- - ------------- …- -------

*BASELINE 3 3.008 1.85 0.137'
*STUDY 5 24.292 .9.95 0.0001
*TRTMENT 3 0.3p8 0.24 0.R8693
STUnY*TRTMENT 15 8.558 1.05 0.4033

*ERROR 235 127.497
- - - - - - - - - - - -- - - - -… - - - - - - - - - - - - - - -

CONFIDENTIAL!I TRADE SECRET AHPI-REG-048-001 5254

AHPl-REG-048-001 5254



I I- 05 5 2 .1I
75.

Summary of Analysis of Covariance of Change from
Baseline of NAR for Study 0401

Time of Source of Degrees of Sums of
Evaluation Variation Freedom Squares F-value P-value

15 minutes Baseline NAR 1 1.956 7.10 0.011
Treatment 3 0.875 1.06 0.377
Error 43 11.851

30 minutes Baseline NAR 1 8.575 43.18 <0.001
Treatment 3 3.709 6.23 0.001
Error 43 8.539

45 minutes Baseline NAR 1 8.915 78.83 <0.001
Treatment 3 12.320 36.31 <0.001
Error 43 4.863

60 minutes Baseline NAR 1 11.347 62.04 <0.001
Treatment 3 8.693 15.84 <0.001
Error 43 7.864

120 minutes Baseline NAR 1 10.561 35.36 <0.001
Treatment 3 10.122 11.30 <0.001
Error 43 12.843

180 minutes Baseline NAR 1 9.709 22.72 <0.001
Treatment 3 4.939 3.85 0.016
Error 43 18.378

240 minutes Baseline NAR 1 10.225 45.03 <0.001
Treatment 3 3.444 5.06 0.004
Error 43 9.764

CONFIDENTIAL I TRADE SECRET AHPl -REG-048-00 15255

AHPl-REG-048-001 5255



76.

Summary of Analysis of Covariance for Area Between Total
Nasal Airway Resistance Curve and BaseLine (NARAREA) for Study 0401

Source of Degrees of Sums of
Variation Freedom Squares F-value P-value

Baseline NARl 1 509622.157 83.01 <0.001
Treatment 3 312664.831 16.98 <0.001
Error 43 263992.108

CONFIDENTIAL!/ TRADE SECRET AHPl -REG-048-001 5256

AHPl-REG-048-001 5256



77.

Summary of Analysis of Covariance for Change (Decrease) From
Baseline of NAR in Study 0401 with the Additional

Covariables Age, Weight, and Duration (hr) of Allergic Rhinitis

Time of Source of Degrees of Sums of
Evaluation Variation Freedom Sqae F-value P-value

15 minutes Age 1 0.248 0.86 0.360
Duration of Rhinitis 1 0.007 0.02 0.880
Weight 1 0.006 0.02 0.882
Baseline NAR 1 1.849 6.41 0.015
Treatment 3 0.596 0.69 0.564
Error 40 11.543

30 minutes Age 1 <0.001 0.00 0.995
Duration of Rhinitis 1 0.005 0.03 0.875
Weight 1 0.032 0.15 0.700
Baseline NAR IL 8.306 39.07 <0.001
Treatment 3 3.327 5.22 0.004
Error 40 8.504

45 minutes Age 1 <0.001 0.00 0.987
Duration of Rhinitis 1 0.005 0.04 0.838
Weight 1 0.410 3.69 0.062
Baseline NAR 1 8.317 74.83 (0.001
Treatment 3 11.940 35.81 <0.001
Error 40 4.446

60 minutes Age 1 0.592 3.53 0.068
Duration of Rhinitis 1 0.631 3.76 0.060
Weight 1 0.315 1.88 0.178
Baseline NAR 1 11.498 68.55 (0.001
Treatment 3 8.833 17.55 <0.001
Error 40 6.709

120 minutes Age 1 0.797 2.71 0.105
Duration of Rhinitis 1 0.013 0.05 0.832
Weight 1 0.459 1.59 0.215
Baseline NAR 1 9.468 312.7a <0.001
Treatment 3 7.867 9.08 (0.001
Error 40 11.554

180 minutes Age 1 0.288 0.67 0.419
Duration of Rhinitis 1 0.021 0.05 0.828
Weight 1 0.636 1.97 0.233
Baseline NAR 1 9.176 21.22 <0.001
Treatment 3 5.787 4.46 0.009
Error 40 17.294

240 minutes Age 1 0.008 0.03 0.860
Duration of Rhinits 1 0.012 0.05 0.822
Weight I FO.001 0.00 0.974
Baseline NAR 1 10.024 41.14 FO.001
Treatment 3 2.743 3.76 0.018
Error 40 9.747

CONFIDENTIAL I TRADE SECRET AHPl-REG-048-001 5257

AHPl-REG-048-001 5257



31-0 5 2

Summary of Analysis of Covariance of NARAREA for Study 0401
with the Additional Covariables Age, 'Weight, and Duration (hr)

of Allergic Rhinitis

Source of Degrees of Sums of
Variation Freedom Squares F-value P-value

Age- 1 6.622 0.00 0.975
Duration of Rhinitis 1 565.999 0.09 0.768
Weight 1 6242.358 0.97 0.330
Baseline NAR 1 483580.256 75.37 F0.001
Treatment 3 283913.588 14.75 'FO.001
Error 40 256643.569

CONFIDENTIAL / TRADE SECRET AHPl-REG-048-001 5258

AHPl-REG-048-001 5258



79.

ATTACHMEN~T H

Comparison of Results from Analysis of Variance and Generalized
Cochran-Mentel-Haenszel Strategy for Ranny Nose, Stuffy Nose,

and Sneezing Data.

CONFIDENTIAL I TRADE SECRET AHPl-R-EG-048-01 5,259

IAHPi -REG-048-001 5259
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ATTACMVMW J

Raw Data Listing Far All Subjective Efficacy Parameters

CONFIDENTIAL / TRADE SECRET AHPI-REG-048-001 5286

AH-P1 -REG-048-001 5286



The code for patient's and investigators' ratings of severity-of runny nose,
stuffy nose, sneezing, and headache is: O=none, lzmnild, 2=moderate, 3=severe..

The code for patients' global evaluation of overall therapeutic effect is:
1=narked.benef-it.-2:~inoderAt+e benefit, 3=mninimal benefit, 4=no benefit.

The code for investigators' global evaluation of overall therapeutic -effect
is: 1l-marked effect, 2=moderate effect, 3--minimal effect, 4=no effect, 5'wiorse.

CONFIDENTIAL!/ TRADE SECRET AHP1-REG-048-001 5287

AH'PlI-REG-048-OO015287
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Nasal Airway Resistance Raw Data Listings
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84.

ATTACMEWM L

Raw Data listing for Blood Pressure and-Pulse Rate

CONFIDENTIAL I TRADE SECRET AHPIl-REG-048-O0015350

AHiPl-PEG-046-O01 5360



This attachment contains raw data listings for blood pressure and pul-se
rate measured in mmiHg and beats/minute, respectively.

CONFIDENTIAL I TRADE SECRET AHP1-:REG-048-001 5351

AHP 1 -REG-048-0O015351
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ffWUe Y A4LUATIOII ('c

.WKzlep .0. .7rederZk, M. D. Ph.P, Referen~ct to rg~ data
1.ot Suf.o~lk )Apcd Vol.

pet~~ey,44oaczhusetft

.2k Crespentit$r
Faltlzamn , Wa~aehsa#,ts

l.. hu~ oagg ~Foyrn and Praso

p'ietapp fL;ixir, eazeh omrpmnent, evori ecmC na-iom, cnd ivehzioU Afr-n

Ntaval a.sxray, Phase II1.

2. izroftoaoz llwmbea'

So mn mber

.3. Pates gP . Initiatiot Cmd CcMpietion

Inittiated: Maerchz 2, JV67
.Cmped:~ JUZIj?) ;11 12962

%. ~ae~iaclZpUse-e in studi

Vpmr~id 8took 7bttle.s of;

2. Mmzetane elixi2- 4. El~irilepN~syneppkine 6. Afrin nasal, sgray

To ibvetfgate5 the use of the Resrplron .u~rcn~e bdtXnas an
inptruwzent tip, eval-ate lard CWe~~rre the na-va 40eongeutcan e-fIf~,otpof

D~tit*~-i~i~ an reat-e f~j~ctonsand ,rrjvicde data and ozn,.i
nfo'~r~tin iipo z~ichto ds~the dosian -of &Jefinti-vi~ studev fn tz$- a.and

ja. GnrZ8u'D~a

rseatW~d -an-- of-: & trzgtmp=X'5 ozz 2 -sparate Ov~s,

b~.Ds.itc fSbecs

Arddihs IIntl -S~-, .0oz' c'.w-'ea'Z 00;cFp-tioa fveo,~,Y-.to
prim~ari oFee. ?or to .e-=vk treat~lent ncaaaZ~ a:.a

n-z w as atL2~r~ 20 r,-" .40.
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STUDY' EyALUA2TIO) 2';
$Tv.Dy No. 7.032

P. Loga. $cizedz4,7-

,e R.itatt.on .5hdl jana Z M Code- attachgdt rtc

w~)caba~t .esi-sftane oc rieagured byj Revpivan r in t pi, at zfo
wfot of ~0..5 Lfe. -r ~~ig~ at eacA hierv,'atioi t~we.

3~Blpd presmez'
A~. -Adv P-re effects

e. Sdhede Lkf6z' O07*ervati~Oni

ZO mi~nuenr

RsZ,,.rasietalce- w- . 'a -q n measidwed after~ Afrin SgzJ a,, 3 minutes wnd
.5 minutes t~zw objeotive-s in this pocraduoe weve tio.-

2. to Ob~tain a check on the i97istrwtm.nt -and te-zn*tqueo
2. to obtain an inaticatio)n of the possibZe zmarin r'esponse fo~r A iVf

oi~jeat, jon a parti~cular' d4J

7, ~Fla~dtn.M

,a. Effeact an, Nczsat.Reesistance

Pisase' refer tpt.Ifr. llrooi~on 's nn~oa. SaiicZ.tisof qetwp~

-Elixir Stv'dv APo. M0C dated Septomber 6, -1269# p--ttached tQ thi.8 rep~ort.

b. wtwivrtin of ;Splgbe-cts

Ag~e Cvu Sex Total
(leAns) RaZe PnZ

20-29 3gmsat

c,. BZood .h'iesmur.e, a-d PM*se

.Ter.P wae nzo &UfnicaaZy .ijficteffect of 4Vn treai' .1' onbpe

pateor' pulse ir. axy~ sWD,-act. Raw3 tabu!litior= of i~vd

CONFIDENTIAL AHP4-REG-31 0-0104291

AHP4-REG-31 0-0104291



5TUDY MO. ?032

,pnz0 .0ecre repo21ted

8.Con4EfrtonlB end/or'.Cwaimts

.sea, Mr. -Pres~.on ' jn~'ncp- 0tez~tis-tf~cvZ Analy#sis of mt0 Zr?$id

1ove 703Z- &dtie4 Sept0'b~e26, S? it othepr.
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Alrl-R ~ ~~~~~~September 6, 15.6Y

Dr. EIlQ 3.. Preston
mem.o to

SU.BJ.EcT :SaMWCtial AnalYsi.,s Of Or1letSPP Etll xir Study,. No. 7032-

I-Dr, !V.. Fred~rJ0' s espiron Hiusa1 esta~ tuidy)

A,. .Bash; fo.r S-taXt~is-iri An~alysis

1~ Th desgri was. a IkRandomlz~e-d Bl.Qck'~ pnp to whlph e-ach of the 8

mikbjects received, on p ta~njanized -srhedule_. earh -of th P dr'ug

ltreatmntfls.

2.Thp- P drug t~rea~trents were. selezte.d to fo'Tml a lll)~W factorial"11

,Qxperiment A~ fpIowlast

?henypropno1~rT1~e(P)

Phcrnylephrj-nc (N) Phenyiepbrine (N)

*piinetene 0 mg. "P'aebol#altoi Im"+

('these ' j~rcaten't ~mohles" iaye p~zed tbrqugbbut th1 flt fl1m.)

3.All analysaes are .bareod bn Ife- arl-thmiatic- vteans of the -5 replicat-e

OeP rmhTiPa160.-is of nas-al r-esl.tpn6c that vnere mzcle ~at eao'b obs-efva-
iMor pe-ri.0d.

ii $ e-a rate pholy-ses -have .heeih nadpe fpr ~each t~tne peri o$ (I g.e.~

Pr)2 opur.) for in-pi raflj " -an', .im11arly,~ for "expiration."'

-5. In orrder to be :.mpra nearly ponspnlaft witb statistical rediffements

for the analysis ot va-riance -(iLa, homosce-d~pstk~lty an-d no mplity),

the .data have he.on trans~forim-d "s follavi;

kii, p-drug-)

B, Inte-rpretatiotn of the .Statilslical An-a'lysls

The fo11~:in9 pon -r lagl ipii, or siloU14 '~e In the int r-~

'pret.atiefl of arny-stptistic:,~ prxaly'~ , but It is mrost tniportz~ng I feel,

*that 4vye jco.siezraTifnn -gtbe .giver. tO -t~hes ib the r r i

91f these findi-ngs and4 eny daci-sibn!; p. redicated jpr, them.

*1. The,;e t!tel nei:eSsarily plac-ed -0i fth ~ eIct Ur of sAv!bjert c

the study, the rnivxturps of drpos ujsjd, co ditio -s pf t~et,-t.

e'or ne rmt Ilimit uaduly .the pcpu Aptio zo.%h-chjeayjou r.i!tvqk

GONFIDENTIAL AHP4-REG-31 0-0104293
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pagep 2.

.to--project the- f ind! ngs.

. A findi~ng of "Stti3i4 Yn52flfan elee say.s, inl effect, that th

di ff~e-rgncegs observed in thbe exe~ t(i.je. s~arplikj are P-f, .sur-b
niagt ju4je., ja to mp.12rad %,I th. th e --Inhe 1re at *v.a r 4I I i ty o f t h da t b,

fhoat you c!3n -reAsonajblY q~scfi-b- these .differgumes to kGrealI" popi-

i-tt~io difference~s ,rither than .to jchpnca. Furfh~ermnoe, It Is.

clearly dsijrable to bt pble tp d pn~%trjatr '~s nF!6,annt1 flsndings

,i~n rep 1.1ata -p the experlm&ent, h~ut eonorp.c an~d other. farptors

iuat e150 be .ponslogr-ed..

-3. Istatistitally ~signifikan~t-1 (te.e. "re-01") 4-f-fteranites of objcctlve

A~at~a may ior mtay not bt of "cli i4cal infc e"

a. The ipbJ.ective pyarampeter ulay -or may. not be relevant (ot. tota'lly
relevmant) tp the basii O)inicpl .efft.;t ~deslre&~

b. Even If relovanft, the .pagnitude- of -tho "re-all' 4iffg-roen. -ay

or moy no~t ~'e "clI ni.ra1.ly -'ighifi~caft."1

ii. A -stat iptl al .findi ng of "Rot si'lgni1f Ic-ant") Thip I es on Iy t~ha~t the.

.Infprna-tipfl pvalilable- f rqm the- d~ata Is Inadeqbiate t5 -sup.porr1 a

finlitbs of a "rIal'P Alffference.. Amnoroe s-ens Itive experiif'lnft (i.e.

mtbre tJnformatip6),m~qht tell -result Vn a-givepn ",Iot 519alfitant-1.

41-f0e rence 'betomain Js'~iqni fian.tW"

prentheticallyo it Shpiild bie recalled that thIIs experlimbot wras
sect -up as a "pilot'! trial with t-he updlerst.andi9 .th-al additiopaip
triaI,!- jaight well b4 req~uired for mpre nearly 4efinitive Ionusions,

.5. It Is dl.toqtether neicessary and p~ro~per to consider -sinul~taifa-usly the

sly, sepzrat.t anza-yes (V~i'. il1inspi~ration"I and "exi~prati~on" ax 1, I1

and 2z hoozir). *Cpgndzance, however., shoul~d be taiken of the. hi.Sh .dp-

gree of ~pbrrrel-htlbn jamong tho jdata.. While "-trends." "IC es," .etc.,
are :afn essantial .and appealing tngred'ient Of the1 art of experitraen-
tatlorvs, the -statee of statiWttI . tJ'eoory -and me~thp-dology largely

Ataptes .thpt any Ompltsneozis c-bstderati1bn be on an Int-iutime
r'ther then -an analytic 1evel.1

C. Res~uhts eand tI-atVe-siral A~nzlysis

1. The, rfe-~;ults for -the .8 trea-tment-s (i.e. oon-factorilal) are, .summarlzed

Jn To:Vle .I far which the,. data bave been tpnmerted to t-he "1% of the

C~ulated for thet 8 subject-s In-y6)veAd. In -none of _the L sets -of .dta~

is there .a statlistically ~sign0ifc-ant differenre among the S troat-
inept-s tanalysi-k of varlapte was perfbrmiee). - The d~atp appear to bra

highly c on-s-i-st:ant and are sorely of hbeviJstit value 'and will, be re-

fere .p-in cpannectlor wi-tb other -analyses. (e -l f- al.

2, Table 2 shcqs the dh-e~cti-on, magnitude anAd lev~e) of startlatical
.significance f(or the `m½ain effiec-ts" bnd '1.intgeractionsl5"fiar 312xx2;

facteoriai''" ep-trinp~ot- [s-ea page 4i* for table.)
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3. _ ~h-w the diractj'on, nagnitude r'an ieve1 of 5fatjst~jcs

s--gU-1ync--for fhe W-l~n iffea--fO and .-tJh "14nter,,Litjpn" foar the-

~.2fa~t~re3I cerizn~ft 5n vihich ozii thm.-Lr trtatmhts in -whrch

,rppanl-m wa at the "1zero" l-evye we-ne rons ite red 1i~h

7-A~tE 3

TAML~ OF EFFE~17$

(2yjZ Far-teatrIJ - Phenyl1prropanoIiltfmln Pt "zerO" leVel)

CEDat-a- In (observa~tonw)/In (-Ir-*drug)3

maitn Effur I hInmf 2 hours

D-hniet.ana (D) -0. 2422* -a,.22 1S/, -O..3280*4~

Phonylephrlm~ 014) -0J9!5(sv -O.205VI - 0.0422

J-iiteract Tion

-D..012'i +0.0397 .0.03550

tliz;. Ef feats 4 ihour I hour 2 houts

Pimetane D)-0.0431 -O,0D44 -0.1131

~ Pbenylephrine L~) -0,11~3/ -D.1.O83 -0.0451

* ihdicaies p < A.005 nasa.l ress1tLance

I hidlcptes p Zs 0-JO Po0 1 ti ve (t) - i~ncreas.e$
naspl resistaflce

J).. Con-lusion.S pndfor.Coiroents

1. The replicated detparminatin, th~e coinst~ancy of the mnean r.bs-OtS

-the Praly-IsS .of VOra~ncO -abr. inldtatlv.~ of tlwe rglztlvaly high

idegree- of prec~sion of the d-atb an4 lend cons i4era-W-e 
.support to

.their cr~edikilit-y.

2~. 1Perhnp.~ the irost def-initive la-d intriguing) fin'-idng is the sjtztis-
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GfK Group GfK ARBOR LLC Brand Vitality Tracking (BVTsm) Adult Cough and Cold Category 10/02/06

Sudafed PE**

Significantly higher/lower at 90% confidence level than other group 

PSE / PE Comparison

Sudafed PSE vs. PE Comparison – 4Q05/1Q06 Cough/Cold Tracker

44

50%

Sudafed PSE*

54

51%

* Consists of an average across Sudafed Nasal Decongestant, Sinus & Allergy, and Sinus Headache PSE variants.

Trier Satisfaction

Future
Purchase Intent

Based on those who Ever Tried the brand (Top 2 Box Scores)

(N=317)* (N=136)**

** Consists of any Sudafed PE (non variant specific).

Satisfaction levels are equal for the PSE and PE versions of Sudafed. 

Future purchase interest is significantly lower for the PSE Sudafed formula.  This may be due to the 
extra effort needed to purchase it from the pharmacy counter.
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EXECUTIVE SUMMARY 

The recent series of communications between Representative Waxman and the FDA on the 
efficacy of phenylephrine prompted us to examine all studies of phenylephrine (PE) 
conducted by Wyeth Consumer Healthcare (WCH). The purpose of this communication is to 
submit information on three unpublished studies conducted between 1967 and 1983 that 
were not previously submitted to the OTC Monograph for Nasal Decongestant Drug 
Products, Docket 76N-052N. The study reports are appended and the results are summarized 
in this document.  In our opinion, all three studies support the efficacy of 10 mg PE for nasal 
decongestion. 

In addition to the review of the three clinical studies, this report summarizes the studies 
reviewed in 1976 by the FDA on this subject, as well as other published studies that were 
not part of the OTC Review.  It is our conclusion that the total body of evidence supports the 
nasal decongestant efficacy of 10 mg of PE.  

Furthermore, data are presented to show that there is no evidence that larger doses of PE 
result in greater efficacy.  Therefore, we concur with the FDA’s opinion that 10 mg of PE is 
a safe and effective decongestant. 

STUDIES CONDUCTED BY WYETH CONSUMER HEALTHCARE, NOT 
PREVIOUSLY SUBMITTED TO DOCKET 76N-052N 

Wyeth Consumer Healthcare (WCH), formerly AH Robins, conducted three double blind, 
randomized clinical trials which evaluated the efficacy of PE 10 mg for the treatment of 
nasal congestion. These are summarized in Table 1.  Each study is discussed individually 
below:  

1. Study AHR-GIA was a randomized, single-dose, double-blind, partial factorial, parallel 
group, single-center study conducted in 48 subjects (ages 19-74) with nasal congestion due 
to an upper respiratory infection (conducted in 1973). Subjects were enrolled within 24-72 
hours of the onset of symptoms. The principal investigator was Burton M. Cohen, M.D. 
Subjects were randomly assigned to one of the following treatment groups: PE 10 mg (n=8), 
phenylpropanolamine (PPA) 10 mg (n=8), brompheniramine (BR) 8 mg (n=8), or 
PE+PPA+BR (n=24). Measurements of nasal inspiratory and expiratory resistances (using a 
Respiron instrument) and subjective assessments of nasal mucosal congestion, nasal 
mucosal hyperemia, nasal secretion, and ease of nasal breathing were assessed on 0-4 point 
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scales (0=absent, 1=mild, 2=moderate, 3=severe, 4=very severe or 0=normal, 1=mildly 
impaired, 2=moderately impaired, 3=severely impaired, 4=total obstruction) were completed 
at baseline and every 30 minutes post-dose for up to 4.5 hours.  PE 10 mg alone resulted in 
statistically significant reductions from baseline in both inspiratory and expiratory 
resistances from 60 through 150 minutes after dosing (p<0.05), and marginally significant 
reductions in inspiratory resistance at 180-210 minutes after dosing (p<0.10). There were no 
statistically significant differences among the decongestant treatments. Results from the 
subjective assessments were consistent with those of the objective measures: PE 
significantly reduced (from baseline) nasal secretions from 30-180 minutes, congestion from 
60-120 minutes (differences at 150-210 minutes were marginally significant), hyperemia 
from 30-180 minutes, and ease of breathing was significantly better at 60-150 minutes after 
dosing.  There were no statistically significant differences between PE and PPA for any of 
the subjective assessments. WCH believes that this study is supportive of the efficacy of PE 
10mg for the treatment of nasal congestion. 

2. Study AHR-4010-3 was a randomized, six-center, multiple-dose, double-blind, parallel 
group study conducted in subjects with nasal congestion due to an upper respiratory 
infection conducted in 1983.  Subjects were enrolled within 48 hours of the onset of 
symptoms. Subjects were required to take study medication every 4 hours over a 72-hour 
period.  The study evaluated the following treatments: PE 10 mg, PPA 25 mg, PE 5 
mg+PPA 12.5 mg, and placebo (PBO).  Using a four-point categorical scale (0=not present, 
1=mild, 2=moderate, 3=marked), subjective evaluations of runny nose, stuffy nose, sneezing 
and headache were provided by the subject at baseline, and at 24, 48 and 72 hours after 
taking the first dose of study medication, and by the Investigator at baseline and at 72 hours.  
Also using 4 and 5-point categorical scales (1=marked benefit, 2=moderate benefit, 
3=minimal benefit, 4=no benefit, or 5=worse), both the subject and the investigator provided 
an overall evaluation of therapeutic effect at the end of the evaluation period.  In addition to 
the patient and investigator subjective assessments, only subjects enrolled at one study site 
(site 0401) underwent objective assessments of nasal inspiratory and expiratory resistance at 
15, 30, and 45 minutes, and 1-4 hours after the first dose of medication. The study enrolled a 
total of 274 subjects (ages 18-77 years) at 6 sites. 

Site 0401 enrolled a total of 48 subjects, with 12 subjects randomized to each of the four 
treatment groups. PE 10 mg was found to be statistically significantly better than PBO for 
total nasal airway resistance (NAR) at 30-180 minutes after the first dose was administered, 
and was marginally better at 15 minutes.  The total airway resistance improvement for PE 
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and PPA were similar.  PE was also either significantly better, or marginally significantly 
better than placebo for the following subjective assessments: subjects’ assessment of stuffy 
nose at 72 hours, investigator’s assessment of stuffy nose at 72 hours (p<0.10), subjects’ 
assessment of sneezing at 24 and 48 hours (p<0.10), and the investigator’s assessment of 
sneezing at 72 hours (p<0.10). For the most part, both PE and PPA provided similar relief of 
runny nose, nasal congestion and sneezing, although the severity of the subjects’ stuffy nose 
in those on PE was significantly lower than those on PPA at 72 hours. 

There was a statistically significant (p<0.01) treatment-by-site interaction for both the 
subject and investigator’s overall evaluations at 72 hours.  The interaction became 
insignificant (p<0.55) when site 0401 was excluded from the analysis. The pooled data from 
the remaining 5 sites failed to show significant differences among the four treatments. Site 
0401, other than being the only site to collect objective assessments, tended to have more 
severe nasal congestion and less severe runny nose at baseline (56% and 15% with severe 
stuffy nose and runny nose baseline ratings, respectively) compared to those enrolled at the 
other 5 sites (38% and 34% with severe stuffy nose and runny nose baseline ratings, 
respectively).  Subjects at site 0401 also tended to be older (mean age = 47.7) than those 
from the other 5 sites (mean age = 33.9 years). It is not clear if any of the baseline 
differences between site 0401 and the other 5 sites could have contributed to the different 
outcomes. Nonetheless, WCH believes that this study is supportive of the efficacy of PE 
10mg for nasal congestion. 

3. Study #7032 conducted in 1967 was a randomized, single-dose, single-blind, placebo 
controlled, full-factorial, 8-way crossover, single-center study conducted in 8 subjects (ages 
8-60) with stable or chronic nasal congestion due to allergy. Each subject received each of 
the following treatments in random order on 8 separate treatment days:  PE 10 mg, PPA 10 
mg, BR 8 mg, PE+PPA, PE+BR, PPA+BR, and PE+PPA+BR and PBO.  During each 
treatment period, NAR was measured at baseline and at 30, 60, and 120 minutes after dosing 
using a Respiron instrument. Subjects were required to have a NAR reading of at least 10 
mm at baseline.  PE 10 mg alone produced marginally statistically significant reductions (p< 
0.10) in inspiratory and expiratory nasal airway resistances at 1 hour after dosing.  Readings 
at 30 minutes and 2 hrs after dosing were numerically better, but not statistically different 
from placebo. The reductions seen in both inspired and expired nasal resistance at 30 
minutes and 1 hour for PE were numerically greater than those seen with PPA.  The two 
treatments were similar at 2 hours post-dose. 
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Two of these studies (AHR-GIA; AHR-4010-3) demonstrated with objective and subjective 
measures that in subjects with nasal congestion, PE 10 mg was significantly more effective 
than PBO or demonstrated significant improvements in NAR from baseline, whereas the 
third study (#7032) was weakly supportive. 

STUDIES REVIEWED BY THE FDA IN 1976 

WCH obtained copies of all studies that were cited in the bibliography of the PE section of 
the 1976 OTC Review of Cough, Cold and Allergy ingredients (Federal Register, vol. 41, 
no. 176, pages 38396-38400, September 9, 1976). We identified 14 studies reviewed by the 
FDA in 1976 (these studies are references 5, 6, 7, 8, 9, 10, 19, 20, 21, 22, 23, 24, 25, 26 in 
the 1976 Federal Register document). Of these, reference 19 was not evaluated further 
because this was a methodological paper that tested an oral combination product containing 
a vasoconstrictor, an antihistamine and an analgesic whose specific ingredients were 
unknown. Additionally, reference 25 was rejected because it was an abstract without any 
clinical data. Table 2 summarizes the design, pertinent strengths, weaknesses and findings 
from each of these studies. All studies evaluated objective measures of nasal congestion by 
measuring reduction of nasal airway resistance (NAR), using rhinometric methods.  
Furthermore, 11 of these 12 studies measured subjective responses on a 5-point severity 
scale of nasal congestion. 

Five of the studies (references 5, 20, 21, 23, and 24) were negative, i.e., PE at doses ranging 
from 5 mg to 75 mg did not significantly reduce NAR compared to placebo. On examination 
of these studies, 3 of them (references 21, 23 and 24) did not include a positive control 
group which brings into question the sensitivity of the rhinometric assay performed. In 
another study (reference 5) the author noted that the baseline NAR measurements suggested 
“the majority of patients did not have baseline nasal congestion”. In addition, the positive 
control failed to separate from placebo again suggesting that the methods used were not 
sensitive. Finally, another study (reference 20) showed a statistically significant reduction in 
NAR by the positive control (PPA) and not by 10 and 25 mg PE suggesting a true failure of 
PE efficacy under the conditions of that study. One would conclude therefore that of these 5 
studies, there was one well-conducted study that failed to demonstrate the efficacy of PE.  
On the other hand, seven double blind (DB), randomized trials (R) [references 6, 7, 8, 9, 10, 
22, and 26] were positive, i.e., PE demonstrated a significant reduction in NAR at the doses 
tested ranging from 5 – 25 mg. Four of the studies (references 7, 10, 22 and 26) included a 
10 mg dose of PE and another study included a 5 mg dose (reference 8). In each study a 
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clinically significant reduction in NAR (20% or greater) was achieved at the 5 and 10 mg 
doses.  

STUDIES NOTED IN HENDELES LETTER-TO-THE-EDITOR 

WCH obtained all clinical studies cited in the Hendeles and Hatton letter-to-the-editor and 
conducted a computerized search for all published articles on the efficacy of PE. This latter 
search only revealed one completed but unpublished study by Schering Plough 
(http://clinicaltrials.gov/ct/show/NCT00276016). This study was conducted as a 
randomized, placebo-controlled, investigator–blind, three-way crossover trial to examine the 
efficacy of PE 12 mg and pseudoephedrine (PSE) 60 mg in 39 subjects with nasal 
congestion due to seasonal allergic rhinitis. Although PE failed to separate from PBO in the 
primary efficacy comparison of subjective nasal congestion scores, the authors believed that 
possible recall biases inherent in the crossover design may have influenced the result for PE. 

Three additional studies were identified from the Hendeles and Hatton’s 2006 letter-to-the-
editor (Bickerman, 1971, Cohen, 1972 and McLaurin et al, 1961).  Bickerman, 1971 
corresponds to the FDA’s abstract reference 25. The study by McLaurin et al, 1961 was 
evaluated by FDA for safety but not efficacy in their review. Cohen’s study was published 
in 1972 but was not reviewed by the FDA in their 1976 review for reasons unknown to us. 
Table 3 summarizes these three studies. 

McLaurin’s study assessed the oral decongestant efficacy of PE 10 mg, PPA 25 mg, PSE 60 
mg and ephedrine (EPH) 25 mg in a mixed population of patients with rhinitis. The quality 
of this study is questionable for the following reasons. First, the study population consisted 
of patients with rhinitis of mixed etiologies (common cold, sinusitis, allergy, vasomotor 
rhinitis, hypothyroidism). Second, the methods of randomization and blinding were not 
clear. Third, 42 out of 130 enrolled subjects (32%) were discontinued from the study and not 
included in the analyses, potentially biasing the results. Only one of the active treatment 
arms, i.e. EPH 25 mg but not PSE 60 mg or PPA 25 mg was found to significantly reduce 
NAR. Subjective assessment of nasal congestion did not reveal any significant treatment 
effects in contrast to Dr. Hendeles’ conclusion that EPH showed efficacy in subjective 
endpoints as well. In our opinion this cannot be considered to be a valid study showing the 
lack of PE efficacy because the model’s validity and assay sensitivity were not 
demonstrated. 
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Bickerman evaluated the efficacy of oral PE 10 mg, PSE 60 mg and PPA 40 mg compared 
to placebo in an unknown number of patients with chronic non-seasonal rhinitis in what the 
author described as a “representative crossover study”. This study is generally lacking in 
details and appears to be more of a description and validation of a rhinometric method where 
a number of baseline measurements were made in patients with upper respiratory tract 
infections. The evaluation of pharmacological treatments seems to be a secondary objective. 
The results showed that PSE and PPA but not PE reduced NAR from 30 min to 4 h post 
dose. Dr. Hendeles constructed a table from the data in this study and published it in his 
2006 letter to the editor citing it as evidence of the lack of effect of PE. He further described 
the study as a double-blind, placebo-controlled, randomized  crossover study in 20 patients 
with nasal stuffiness. We have been unable to verify this statement given the information in 
the manuscript. Dr. Hendeles had used the same data in a previous paper he authored in 
1993 (Pharmacotherapy 1993;13: 129S-134S). In that paper he noted that “the report did not 
indicate how many patients were studied”. Therefore the robustness of these data cannot be 
established. The on-line repository cited in his letter to the editor does not contain any 
additional information about this study. 

Cohen, studied the efficacy of PE in 48 subjects with nasal congestion due to colds. This 
was a double blind, randomized, placebo controlled, crossover study which tested the effects 
of PE 10 mg, 15 mg and 20 mg on NAR and improvement of subjective assessment of nasal 
congestion. All doses of PE tested showed a significant reduction in NAR and subjective 
scores of nasal congestion. Furthermore there was statistically significant greater reduction 
in NAR produced by PE 25 mg compared to 10 mg and 15 mg doses. This is one of the only 
studies to demonstrate a significant dose response effect. Hendeles criticizes this paper - “it 
is noteworthy that in the cohort treated with 10mg, baseline nasal airway resistance was 
significantly different on the 2 study days, making the results difficult to interpret”. He is 
correct in that there was no apparent adjustment for this baseline imbalance (and the data are 
unavailable to do it now). However, the PE group was consistently numerically less severe 
post-baseline compared to placebo despite it starting out as more severe. Also, the PE 15 mg 
group, which did not differ from placebo at baseline, also showed a significant reduction in 
NAR compared to placebo treatment. Finally, PE 10mg and placebo subjective symptom 
scores were comparable at baseline, and the scores in the PE 10mg group improved 
significantly more than in the placebo group. 

In our opinion Dr. Hendeles unduly discredits the positive study (Cohen) while emphasizing 
the two negative studies (McLaurin, Bickerman). At best it can be argued that the data in his 
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letter-to-the-editor shows one positive (Cohen) and one negative (Bickerman) study with 
respect to PE. The third study (McLaurin) cannot be relied upon to draw any valid 
conclusions about PE efficacy. 

OVERALL EFFICACY CONCLUSIONS 

Of the 19 studies presented above evaluating PE for nasal congestion, 11 studies show 
benefit of PE in both objective and subjective findings; 3 well conducted studies failed to 
show the efficacy of PE; and 5 studies demonstrated inadequate model validation and assay 
sensitivity thereby not allowing efficacy conclusions to be made. 

Examination Of Dose-Response Across Studies 

We further examined the studies cited above, where data were available, to determine 
whether a dose-response relationship could be demonstrated for PE.  The following figure 
shows the effect size, which is a measure of the difference between the active treatments and 
placebo, standardized by the within-study standard deviations (between subjects). 
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These data show that there is no clear dose response associated with increasing doses of PE. 
This suggests that doses of PE greater than 10 mg do not produce a larger effect size (or 
more decongestant effect) than 5-10 mg doses, hence obviating the need to recommend or 
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further study the efficacy of 25 mg of PE. Given the possibility of increased cardiovascular 
risks with increasing doses of any sympathomimetic amine and the desire to maximize the 
benefit risk ratio of these OTC drugs, we disagree with Dr. Hendeles’ suggestion that higher 
doses are warranted. 

CONCLUSIONS AND RECOMMENDATIONS 

In conclusion, WCH concurs with the Agency opinion that 10mg phenylephrine is a safe and 
efficacious oral nasal decongestant. 

We respectfully disagree with Hendeles and Hatton’s conclusions regarding the lack of 
efficacy of PE. The authors suggested that the 1976 US FDA review panel that concluded 
that PE was safe and effective, reached a “specious conclusion that was not based on a 
systematic review of the available data”. The authors state that the panel reviewed only four 
studies showing efficacy of the 10mg dose of PE compared with seven studies showing no 
difference between PE and placebo.   As described above, the data reviewed by WCH, 
which includes all studies that were submitted to the FDA, as well as others published 
subsequently, along with three unpublished studies conducted by our company, demonstrate 
that 10mg of PE is effective in both objective and subjective measures of nasal congestion 
relief.  

Drs Hendeles and Hatton also allege that the “poor oral bioavailability” of PE may be a 
reason that it is unlikely to provide relief of nasal decongestion. It is important to note that 
bioavailability in itself is not a reason for lack of efficacy. The critical components in this 
regard are the amount of drug that reaches the appropriate receptor sites and the affinity of 
the drug for those receptors. There are many examples of highly effective drugs that have 
“low bioavailability”, e.g., the bioavailability of the bisphosphonates is <1%, omeprazole, 
30-40% and morphine 40%. 

In the final analysis, consumers will decide whether PE is effective for them.  As discussed, 
data from numerous studies suggests that PE is effective. Available market research data 
also suggests that consumers are as satisfied with PE containing medicines as they were with 
PSE containing medicines. GfK Group conducted a study comparing consumer satisfaction 
and future purchase intent for Pfizer’s PSE containing Sudafed compared to Sudafed PE. 
Among approximately 450 users, the satisfaction was similar (50% and 51%) while future 
purchase intent was higher for Sudafed PE than for the PSE formulation (54% vs. 44%, 
respectively), (GfK Arbor LLC, 2006). 
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Consumers have several choices among OTC products for nasal congestion.  First, they can 
select PE products off-the-shelf. If they experience adequate relief, consumers are likely to 
be satisfied with such products. If they find that they are not experiencing adequate relief, 
they can seek out PSE-containing medicines, which are available behind the counter. 
Alternatively, they can seek recommendations for other OTC treatment from the pharmacist 
with respect to their symptoms.  
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Abbreviations  
AE Adverse event 
BROM Brompheniramine 
DB Double-blind 
EPH Ephedrine 
NAR Nasal airway resistance 
PBO Placebo 
PC Placebo-controlled 
PE Phenylephrine 
PPA Phenylpropanolamine 
R Randomized 
ss Statistically significant 
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Table 1. Summary of AH Robins Studies Evaluating Phenylephrine 

Study Basis of Review Results/Comments 
AHR-GIA May, 1973 
 

R, DB, single-dose, 
partial factorial, parallel 
group, single-center 
studying 48 adults with 
nasal congestion due to 
URI of 24-72 hrs in 
duration 
Treatments 
PE 10 mg + PPA 10 mg + 
BROM 8 mg (n=24) 
PE 10 mg (n=8) 
PPA 10 mg (n=8) 
BROM 8 mg (n=8) 
Assessments 
Inspiratory and expiratory 
NAR (electronic posterior 
rhinometry) at baseline 
and every 30 minutes 
post-dose for up to 4.5 
hours, Subjective 
measures (5-point 
severity scale of nasal 
congestion, nasal mucosal 
hyperemia, nasal 
secretion and ease of 
nasal breathing) 

Positive study. 
NAR (inspiration and expiration): 
Significant change from baseline* for PE at 60-
150 min, and marginally better at 180-210 min 
PPA numerically better than PE at 120-240 min; 
the two treatments essentially equal at 30-90 min 
Subjective 
Nasal Mucosal Congestion – ss reduced from 
baseline* for PE sign at 60-120 and marginally 
better at 150-210 min. Nasal secretions - ss 
reduced from baseline for PE *30-180 min, 
hyperemia 30-180 min. Subjective ease of nasal 
breathing - ss reduced from baseline* for PE sign 
at 60-150 min. No consistent difference between 
PE and PPA 
 
* within-group comparison 
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AHR-4010-3  
December, 1983 

R, DB, parallel, multiple 
dose (every 4 hours), 3-
day study in 48 patients 
with nasal congestion due 
to URI of less than 48 
hours in duration 
Treatments 
PE 5 mg + PPA 12.5 mg 
(n=12) 
PE 10 mg (n=12) 
PPA 25 mg (n=12) 
PBO (n=12) 
Assessments 
NAR (electronic posterior 
rhinometry) at 15, 30, 45, 
60, 120, 180, and 240 
min after first dose 
Subjective symptomatic 
measures (4-point 
categorical scale) at 24, 
48 and 72 hrs; 
Investigator symptomatic 
evaluation at 72 hrs; 
Overall (global) 
evaluation by both 
subject and Investigator 
at 72 hours  

Positive study. 
These data suggest that PE separated from PBO in 
subjective and NAR assessments and equal to a 
PPA dose of 25mg. PE significantly reduced 
NAR at 30-180 minutes compared to PBO and 
was marginally better at 15 minutes. PE was 
essentially equal to PPA at all time points 
PE was either significantly better, or marginally 
significantly better than PBO for the following 
subjective assessments: subjects’ assessment of 
stuffy nose at 72 hours, Investigator’s assessment 
of stuffy nose at 72 hours (p<0.10), subjects’ 
assessment of sneezing at 24 and 48 hours 
(p<0.10), and the Investigator’s assessment of 
sneezing at 72 hours (p<0.10). For the most part, 
both PE and PPA provided similar relief of runny 
nose, nasal congestion and sneezing, although the 
severity of the subjects’ stuffy nose for PE was 
significantly lower than PPA at 72 hours. 
 
A WCH re-analysis of the global assessments, 
based on the data provided in the report, indicates 
that  PE 10mg was significantly better than 
placebo. 
 

Study 7032 November, 1967 R, PC, SB, single dose, 
single-center crossover, 2 
hr evaluation period in 
8 subjects with stable or 
chronic nasal congestion 
Treatments 
PBO, PE 10 mg, PPA 10 
mg, BROM 8 mg, PE + 
PPA, PE + BROM, 
PPA + BROM, PE + PPA 
+ BROM 
(n=8) 
Assessments 
Inspiratory and expiratory 
NAR (electronic posterior 
rhinometry) 

Trending Study (Positive trend) 
PE 10 mg alone produced marginally statistically 
significant reductions (p< 0.10) in inspiratory and 
expiratory nasal airway resistances at 1 hour after 
dosing.  Readings at 30 minutes and 2 hrs after 
dosing were numerically better, but not 
statistically different from placebo. The 
reductions seen in both inspired and expired nasal 
resistance at 30 minutes and 1 hour for PE were 
numerically greater than those seen with PPA. 
The two treatments were similar at 2 hours post-
dose. 
 
 
 
 

 



CONFIDENTIAL 15 Wyeth Consumer Healthcare 

 

Table 2. Studies Evaluated by FDA for Efficacy of Oral Phenylephrine  

Study 
Reference # 

Basis of Review Results/Comments 

Reference 5 
Memo to Lands from 
Luduena 
April 23, 1959 

DB, PC, incomplete crossover 
study. Topical PE and PPA and Oral 
PE dose tested 10, 25, 50, 75 mg 
and PPA 25, 50 mg. N= 14-15 
volunteers/arm 

Negative study. Actives did not separate 
from PBO for NAR.  Analysis: Inadequate 
assay sensitivity, no systemic drugs 
demonstrated any effect. 

Reference 6 
Memo to Suter from 
Hulme. 
June 27, 1967  
Elizabeth Biochemical 
Labs #1 

DB, PC, R, incomplete crossover 
study in 25 subjects with congestion 
due to colds. Studied oral EPH. 8 
mg (n=13) and PE 25mg (n=12) 
 

Positive study. Both PE 25 mg and EPH ↓ 
NAR (peak ↓ ~ 5 units) and subjective 
scores of nasal congestion significantly ↓ 
by both treatments compared to PBO. 
 

Referred to in 
Reference 7 
Memo to Wessinger 
from Hulme. 
Jan 12, 1968  
Elizabeth Biochemical 
Labs #2 

DB, PC, R, incomplete crossover 
study in 38 subjects with congestion 
due to colds. Studied oral ephedrine 
50 mg (n=6) and PE 10mg (n=16), 
15mg (n=10), 25mg (n=6) 
 

Positive study. 10 mg, 15mg and 25mg PE 
separated from PBO. 10 mg PE 
significantly reduced NAR at all time 
points from 15 min through 2 hours  
(p=0.01). Maximal reduction was 5.3 units 
at 45 and 60 min post dose. All doses ↓ 
subjective scores of nasal congestion. 

Reference 8  
Memo to Blackmore 
from Hulme 
June 2, 1969 
Elizabeth Biochemical 
Labs #3 

DB, PC, R incomplete crossover 
study in 46 subjects with congestion 
due to colds for 2 consecutive days. 
Studied oral PE doses of 5mg 
(n=16), 15mg  (n=10) and 25mg 
(n=10) and PPA 50mg (n=10) 

Positive study. All actives ↓’d NAR 
compared to PBO. No demonstration of 
dose-response. Only PE 15 mg and PPA 50 
mg significantly reduced subjective scores 
of nasal congestion (p=0.05). 

Reference 9 
Memo to Blackmore 
from Hulme. 
August 11, 1969 
Elizabeth Biochemical  
Labs #4 

DB, PC, R incomplete crossover 
study in 20 subjects with congestion 
due to colds. 
PE 15 (n=6), and 20 mg (n=5), PE 
25mg (n=9)  
 

Positive study. 15 mg, 20 mg and 25 mg 
PE ↓’d NAR compared to PBO beginning 
at 45 min post dose. Only 20 mg PE ↓’d 
subjective scores of nasal congestion. 

Reference 10 
Memo to Blackmore 
from Hulme 
May 27, 1970 
Elizabeth Biochemical 
Labs #5 

DB, PC, R incomplete crossover 
study in 25 subjects with congestion 
due to colds. Studied oral PE doses 
of 10mg (n=10), 15mg (n=6) and 
25mg (n=9) 
 

Positive study. All actives ↓’d NAR 
compared to PBO as early as 30 minutes 
after dosing. PE 10 mg duration up to 180 
min, peak effect at 60 min (29%↓,P=0.01). 
Subjective: only 25 mg PE reduced 
subjective scores of nasal congestion. 

Reference 20 
Memo to Blackmore 
from Hulme 
May 13, 1969 
Huntingdon Research 
Center  #1 

DB, PC, R, incomplete crossover 
study in 48 subjects with congestion 
due to colds. Oral PE 10, and 25 mg, 
PPA 50mg.  
N= 16/arm 

Negative study.  
No PE doses separated from PBO. PPA 
positive at 45 and 60 min. Subjective 
results not reported due to lack of objective 
effect. 
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Reference 21 
Memo to Blackmore 
from Hulme. 
June 26, 1969 
Huntingdon Research 
Center #2 

DB, PC, R incomplete crossover 
study in 50 subjects with congestion 
due to colds. 
Oral PE 10, and 20 mg. 
N= 25/arm 
 

Negative study. No doses separated from 
PBO. 
Author cited possible reasons for failure: 1) 
larger variability (compared to other 
congestion studies), 2) insufficient training 
of technicians, 3) use of different 
technicians pre and post-dosing. Subjective 
results not reported due to lack of effect on 
NAR. 

Reference 22 
Memo to Blackmore 
from Hulme. 
Apr 10, 1969 
Clintest Labs #1 
 

DB, PC, R incomplete crossover 
study in 48 subjects with congestion 
due to colds. 
PE 10, and 25 mg, PPA 50mg.  
N= 16/arm 
 

Positive study.  
10, 25 mg PE and PPA ↓’d NAR compared 
to PBO. PE 10mg effect on NAR seen 90 
180 minutes. 
PE 10 mg and PPA significantly reduced 
subjective scores for nasal congestion 
(p=0.05, p=0.01, respectively).  

Reference 23  
Memo to Blackmore 
from Hulme. 
Jan 23, 1970 
Clintest Labs #2 

DB, PC, R incomplete crossover 
study in 48 subjects with congestion 
due to colds. 
Oral PE 10, 15, and 25 mg.  
N= 16/arm 

Negative study. No doses separate from 
PBO on objective and subjective measures. 
No positive control.  
 

Reference 24 
Memo to Blackmore 
from Hulme. 
May 18, 1970 
Clintest Labs #3 

DB, PC, R incomplete crossover 
study in 48 subjects with congestion 
due to colds. 
Oral PE 10, 15, and 25 mg. 
N= 16/arm 

Negative study. 10 mg PE does not 
separate from PBO. 15mg and 25 mg are 
marginal. No positive control. PE 15 mg 
↓’d subjective scores of nasal congestion 
(p=0.05). 

Reference 26  
OTC volume 
040288B 

DB, PC, parallel group study of 200 
patients with nasal congestion due to 
head cold. PE 10mg administered 
orally Q4h x 4 doses, versus PBO 

Positive study. Significant reduction in 
NAR by PE 10mg from 15-120 min 
compared to PBO (11-28%, p≤ 0.05). 
Placebo group was somewhat more severe 
at baseline, for which there was no 
adjustment. Subjective: PE was 
significantly better than PBO for sneezing 
(115%), runny nose (85%) and stuffy nose 
(57%), p <0.05. 
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Table 3. Other Studies in the Literature on the Efficacy of Phenylephrine 

Study Basis of Review Results/Comments 
McLaurin, 
1961 

Cross-over study in 88 subjects with 
nasal congestion due to a variety of 
causes, colds, sinusitis, allergy, 
vasomotor rhinitis and 
hypothyroidism. Compared oral PBO, 
PE 10mg, PSE 60mg, PPA 25mg and 
Eph 25mg. 
Measured NAR (McLaurin’s 
Rhinometric method) at baseline and 
60 minutes post dose. Subjective 
change of the nasal airway (6 
category scale) recorded 60 min post 
dose and the following a.m. after 
taking a second dose 1 hr prior to 
bedtime the previous evening. Vital 
signs. 

Negative study. PE did not separate from PBO.  
Only Ephedrine was found to significantly (p=0.05) 
lower NAR (38%). No significant differences between 
PBO and treatment groups at either 2 time points. 
Significant methodologic issues: Unclear how this 
study was blinded or randomized. Almost 1/3 of the 
subjects (42/130) who entered the study dropped out 
before completion and were excluded from all 
analyses.  This could have severely biased the results 
as well since, to some extent, only responders were 
analyzed. Statistical methods were not provided. 

Bickerman, 
1971 

This study was described by the 
author as a “Representative DB 
crossover study”. An unknown 
number of subjects with chronic non-
seasonal rhinitis received oral PBO, 
PSE 60mg, PPA 40 mg or PE 10mg. 

Negative Study. PE did not separate from PBO. 
PSE and PPA showed significant reduction of NAR 
compared to PBO at all post-dose time points (30 min 
– 4 h) whereas PE did not. No subjective assessments 
of nasal congestion were made. 
 

Cohen, 
1972 

DB, PC, R incomplete two way 
crossover study of 48 subjects with 
nasal congestion due to the common 
cold. Each subject received oral PBO 
and PE 10 (n=16) or 15 (n=16) or 25 
mg (n=16).  
 

Positive study. 
All active doses reduced NAR compared to PBO. PE 
25mg showed greater ↓ in NAR compared to 10mg 
and 15mg doses. For PE 10 mg, significant reduction 
was seen from 30-120 min (p≤0.01- 0.05). Peak 
reduction of ~40% at 60 min post dose. Mean % 
reduction in subjective scores paralleled reduction in 
NAR for each dose. This study clearly demonstrates 
the efficacy of PE on objective and subjective 
measures. There is a statistically significant dose-
response effect between 25 mg and 10mg doses. A 
greater number of AEs were seen at the 25 mg dose. 
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