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I INTRODUCTION

On November 29, 2005, FDA announced that a joint meeting of the Non-Prescription Drugs
and Pulmonary and Allergy Advisory Committees would be held on January 24, 2006, to
discuss the essential use status of epinephrine, an Over-The-Counter (OTC) drug delivered

by metered-dose inhalers (MDI) that use CFCs as the propellant.

Wyeth Consumer Healthcare is an interested party to these proceedings in that we market
Primatene Mist, an MDI containing epinephrine that uses CFC-12 and CFC-114 as
propellants. Primatene Mist is an Over-The-Counter (OTC) product indicated for the
temporary relief of occasional symptoms of mild asthma: wheezing, tightness of chest,
shortness of breath. Primatene represents 84% of the OTC MDI epinephrine market; there

are no other OTC asthma rescue products.

Epinephrine MDI is a product that consumers have relied upon for more than 40 years.
While standards have evolved since the first approval of an epinephrine MDI, there is data
from the extensive market history along with more limited study data which provides more
than adequate information to support the safety and efficacy of this product. We also have
information from a variety of sources indicating that epinephrine MDIs meet all three

elements of essential use as defined in 21 CFR 2.125(f), specifically that:

(1) Substantial technical barriers exist to formulating the product without Ozone

Depleting Substances (ODSs);
(i1) The product provides an unavailable important public health benefit; and

(i11) Use of the product does not release cumulatively significant amounts of ODSs
into the atmosphere or the release is warranted in view of the unavailable important

public health benefit.
Each of these elements is important to the overall consideration of essential use.

Epinephrine should retain its essential use designation for use as an OTC metered dose
inhaler to relieve the symptoms of asthma. In this document, Wyeth Consumer Healthcare

will demonstrate that epinephrine OTC MDI satisfies all three essential use criteria.
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Wyeth respects the importance of phasing out of ODS, while recognizing that epinephrine
OTC provides a unique and substantial health benefit which will go unfulfilled if the

essential use designation is not granted. Therefore, Wyeth proposes epinephrine OTC

should remain available until an HFA-containing replacement product is available.

IL. CFC RELEASE IS SMALL AND JUSTIFIED

In 1987 the United States, as a Party to the Montreal Protocol on Substances that Deplete the
Ozone Layer, agreed to phase out production and importation of ODSs, including CFCs.
The schedule in the Montreal Protocol calls for production and consumption of CFCs in
developed countries to be reduced 75% by 1994 with complete phase-out by 1996, and in
developing countries to be reduced 50% by 2005, 85% by 2007 with complete phase-out by
2010.

According to the Montreal Protocol, an exception to the complete phase-out is allowable “to
the extent that the parties decide to permit the level of production or consumption that is
necessary to satisfy uses agreed by them to be essential.” In the United States, under the
Clean Air Act, the Food and Drug Administration (FDA), in consultation with the
Environmental Protection Agency (EPA), is required to determine whether the use of an
ODS in an FDA-regulated product is essential. FDA lists essential medical products in 21
CFR 2.125(e). Metered-dose epinephrine for oral inhalation is currently listed as a human

drug in which the use of ODSs is essential.

The United States has agreed to phase-out eventually all uses of CFCs. FDA has stated that
it will ensure the health and safety of patients in the United States during the transition away
from CFC use in medical products. The criteria for this transition are established in 21 CFR
2.125. Every year, US companies who wish to use CFCs must file a justification with the
EPA explaining how much they want to use, what they will be using them for, and the basis
for their essentiality. In the case of medical products, EPA then consults with FDA to
confirm that there is an essential need for the CFCs requested, and to determine how the

available CFCs should be allocated.

For the year 2005, the US Environmental Protection Agency granted to Wyeth Consumer
Healthcare (WCH) an essential use allowance of 73.40 metric tons of CFC-11, CFC-12
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and/or CFC-114 for the production of its epinephrine metered-dose inhalers (MDI). Wyeth

expects to apply for similar annual allowances while producing this product.

Numerous organizations have provided estimates of total annual CFC emission rates.
Among the most widely cited are the Alternative Fluorocarbons Environmental
Acceptability Study (AFEAS) and the Intergovernmental Panel on Climate Change (IPCC).

Of the two sources, the IPCC is more comprehensive.

According to the IPCC report, global releases of CFC-11 and CFC-12 in 2002 were
estimated at 70-90,000 and 110-130,000 metric tons, respectively. Releases of total “major”
CFC in that year were estimated at 185-232,000 metric tons. Since CFC-11 and CFC-12
represented over 90% of the total CFC releases, releases of other CFC’s such as CFC-114

are not estimated in the report.

Table 1. CFC Emissions Estimates from the UN Environment Programme

CFC 2002 Estimate Trend (% of concentration) | 2005 Projected

(metric tons/yr) (based on trend)
CFC-11 70,000-90,000 -0.7-1.1 68,000-89,000
CFC-12 110,000-130,000 +0.04-+0.16 110,000-130,000
Total “major” CFC | 185,000-232,000 178,000-219,000 (100%)
Wyeth CFC-12 73.4 (0.04%)
Contribution

As noted in Table 1, CFC releases decrease slightly or, in the case of CFC-12, increase
slightly each year which, according to the report’s authors, is due to “substantial banks of
this material built up from past production.” Therefore, 2005 release estimates are not

expected to differ substantially from those in 2002.

Using these figures, if all of WCH’s allowance of 73.4 metric tons were released in 2005,
this release would represent a maximum of 0.04% of both total CFC emissions and

combined emissions of CFC-11 and CFC-12 for that year.

III. THERE ARE NO TECHNICALLY FEASIBLE ALTERNATIVES AT THIS
TIME

Providing an alternative to a CFC propellant is a complex process. There are two stages to
the development of an HFA alternative: First, there is the challenge of developing an
appropriate formulation that delivers the appropriate amount of medication to the

appropriate part of the lung. Only after those criteria are met can the company move to the
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second phase of development, which is clinical testing to prove that the product is equivalent

to the existing CFC product.

Wyeth’s goal is to develop a satisfactory alternative propellant to CFC, and for years we
have been investigating different ways to achieve this goal. A brief summary of our

progress is as follows:

A. Internal Reformulation Alternatives Unsuccessful to Date

For many years, Wyeth conducted a reformulation program to replace CFCs with an HFA
propellant. Several prototypes were successful with respect to ingredient compatibility,
preliminary stability, and spray pattern. However, the prototypes were unacceptable with
respect to organoleptic properties; the higher pressure and higher alcohol content produced
unacceptable sensations for the user. Additionally, there was concern that the high alcohol
content could exacerbate asthma symptoms. For these reasons efforts with these prototypes

were abandoned, and different types of alternatives were pursued.

B. Multiple Attempts to Access HFA Alternatives

Since Wyeth was not successful with an HFA reformulation, we looked to alternative active
ingredients that could be sold on an OTC basis. This included evaluations of pirbuterol,
albuterol tablets, HFA albuterol MDI, and epinephrine dry powder inhaler. For a variety of
reasons, none of these projects were viable alternatives. For example, Wyeth conducted
clinical trials with albuterol tablets to evaluate their potential as an OTC alternative to the
CFC MDI. The time to onset of action was not rapid enough to qualify it as an acceptable
replacement for an OTC epinephrine MDI, and the program was not progressed past the

initial clinical trials.

C. Partnership to Reformulate to HFA

Wyeth identified a partner to manufacture our OTC epinephrine MDI, Armstrong
Pharmaceuticals. Armstrong has demonstrated formulation expertise, and Wyeth is now
partnering with them to continue development of an HFA epinephrine MDI. Armstrong
initiated their reformulation program several years ago, and it is anticipated the clinical

program and FDA filing, will be completed in 2011.
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IV.  OTC EPINEPHRINE MDI PROVIDES SUBSTANTIAL PUBLIC HEALTH
BENEFITS

A. Clinical Benefits
1. Epinephrine MDI Has a Long History of Safe and Effective OTC Use

OTC epinephrine MDI has a long history of safe and effective use in the United States. The
first OTC epinephrine MDI was approved in 1956 (NDA 10-374) for the temporary relief of
asthma symptoms. Wyeth began marketing that product under the Primatene Mist name in
1964, and received approval for its own NDA (16-126) in 1967. Through its marketing
history we estimate that 130 million units have been sold and approximately 6 million
Americans currently rely in this product, either in addition to their existing asthma
prescription medication or, to a lesser extent, as their sole asthma relief product.
Epinephrine MDI is indicated for the temporary relief of occasional symptoms of mild
asthma: wheezing, tightness of chest, shortness of breath, and importantly it is the only

asthma inhaler available OTC.

2. Epinephrine MDI is Consistent with NAEPP Guidelines for Mild Intermittent
Asthma

In 1991, the National Heart, Lung and Blood Institute published treatment guidelines for
asthma under its National Asthma Education and Prevention Program (NAEPP). These
have been updated on a regular basis, the most recent being in 2002 (Appendix 2). Under
these guidelines, asthmatics were categorized in four classes of severity, viz., mild
intermittent, mild persistent, moderate persistent and severe persistent. It is recommended
that mild intermittent asthmatics do not need regular daily medication. All other asthmatics
are required to take some form of daily medication. It is recommended that all asthmatics

use an inhaled short-acting beta-agonist for relief of symptoms when needed.

The indication for epinephrine OTC in the above section is consistent with NAEPP category
of mild intermittent asthma, and is consistent with the recommendation for quick relief that
specifies a short-acting bronchodilator. Although it is not mentioned specifically in the
guidelines, epinephrine MDI is an effective short acting bronchodilator labeled for use in
accordance with these guidelines, and is the only short-acting bronchodilator available

without a prescription.
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a. Pharmacology: Epinephrine is Short Acting

Epinephrine has a long history of use in acute asthma. Epinephrine is a non-selective beta-
agonist with alpha-agonist activity. It has been used subcutaneously as well as by
inhalation. Hallmarks of epinephrine’s activity are its rapid onset, and short duration of
action. The table below compares epinephrine to albuterol, a selective beta-agonist

commonly used to treat the symptoms of asthma.

Table 2. Comparative Pharmacology of Nebulized Albuterol and Epinephrine

Sympathomimetic | Adrenergic Onse of actiont Duration of action
receptor activity (min) (hours)
Albuterol B; < B, Inh?*: within 5 3-6
Epinephrine a, By, B sc: 5-10 4-6
Inh®: 1-5 1-3

a: administered via aerosol, bulb nebulizer or IPPB

(Source: online.factsandcomparisons.com)

Epinephrine delivered by a metered dose inhaler has been shown to have a very rapid onset

of action with a short duration, making it ideal for rescue (see table below).

Table 3. Pharmacology of Epinephrine MDI

Sympathomimetic | Adrenergic Onset of action Duration of action
receptor activity
epinephrine o, B, B, Inh: 15 seconds 23 min

(Source: Dauphinee, 1994)

b. Efficacy of Epinephrine MDI

In a randomized, double-blind, placebo controlled, two-way crossover study in subjects with
mild-to-moderate asthma, 11/24 (46%) subjects receiving a single inhalation of epinephrine
(160 mcg epinephrine base) showed a clinically significant improvement in FEV1 (defined a
priori as >15% improvement) compared to 1/23 (4%) receiving placebo. A second
inhalation was administered 1 minute after the first inhalation. After receiving 2 inhalations,
21/24 subjects (88%) receiving epinephrine showed meaningful improvement compared to
4/23 (16%) receiving placebo. The time to peak response for epinephrine was 7.6 minutes
(range 0.75- 30 minutes) and the duration of response was 23 minutes (range 5-30 minutes).

(Dauphinee, 1994).
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A second study commissioned by Wyeth was conducted to evaluate the safety and efficacy
of inhaled and oral OTC bronchodilators in moderate-to-severe asthmatics. In that
randomized, double blind, placebo controlled, crossover study, subjects received 2
inhalations of epinephrine (200mcg/inhalation) one minute apart followed by either an oral
combination of bronchodilators or an inhaled selective beta inhaler, 15 minutes later. With
respect to the effects of inhaled epinephrine, in all 12 subjects, FEV1 increased 15% over

baseline within 15 seconds of the second inhalation of epinephrine. (Pinnas et al., 1991)

c. Safety of Epinephrine MDI
1. Supra-therapeutic doses administered by MDI

Primatene Mist delivers 220 mcg of epinephrine per inhalation. The recommended dosing
regimen of Primatene is one inhalation followed by another inhalation given a minute later.
Hence the maximum recommended dose per asthma attack is 440 mcg of epinephrine. The
following two studies examined the effects of 3 to 10 fold higher epinephrine doses

administered by MDI.

A study conducted by Warren (Warren, 1986) examined the systemic absorption of
epinephrine by MDI (competitive product; not Primatene Mist) and by subcutaneous
injection (SC). Six healthy volunteers received either MDI or SC epinephrine in
randomized order. The doses administered were 2400 mcg (15 actuations) and 4800 mcg

(30 actuations) by MDI or 300 mcg by SC injection. Their results were as follows:

Table 4. Systemic Absorption of Epinephrine MDI vs Subcutaneous Administration

Treatment Cmax Tmax Increase in pulse rate
above baseline

SC epinephrine 300mcg 2.43 nmol/L 10 minutes 7 bpm

Inhaled 2400 mcg 1.50 1 minute 9 bpm

Inhaled 4800 mcg 4.22 1 minute

The key findings of this study were that inhaled epinephrine, even at supratherapeutic doses,
was rapidly absorbed and rapidly cleared from the systemic circulation. Plasma epinephrine
levels and physiologic finger tremor (a measure of beta-2 activity) returned to baseline 20
minutes after the administration of even the highest inhaled doses. In contrast, epinephrine

blood concentrations remained elevated for 40 minutes after subcutaneous epinephrine
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administration. Both routes of administration resulted in small increases in pulse rate which

were short lived. Furthermore, relative bioavailability showed that only about 5% of the

inhaled dose was absorbed compared to 100% of the subcutaneous dose.

Heilborn conducted a similar study in 25 healthy volunteers. Volunteers received either
500mcg SC epinephrine or 1500 mcg (10 actuations) or 3000 mcg (20 actuations) of MDI

epinephrine (competitive product; not Primatene Mist) (Heilborn, 1986).

Table 5. Comparison of Three Doses of Epinephrine

Treatment Cmax Tmax Reported side effects
SC epinephrine 4.65 + 1.09 nmol/L 15-120 minutes | Tremor (3)

500mcg (N=8) Palpitations (2)
Inhaled 1500 2.72 + 0.84 nmol/L Within 5 None

mcg (N=6) minutes

Inhaled 3000 7.19 + 1.78 nmol/L Within 20 Nausea (4)

mcg (N=8) minutes

The conclusion of this study was that inhaled epinephrine, also at higher doses than that

recommended for asthma, was well tolerated following rapid absorption.

il. Fatalities and Serious Adverse Events reported to Wyeth:

In September 2005, Wyeth conducted a review of Primatene associated fatalities reported to
the company since 1964 (Appendix 3). The initial serious case was reported to Whitehall
Robins in 1990. The initial fatality case was received in 1992. In October 2005, this data
was again searched to include all SAEs reported to the Wyeth, (Appendix 4).

During this period, we have received reports of 106 reports containing 229 serious adverse
events coincident with the use of Primatene Mist (including 33 fatalities and a total of 229

SAEs).

It should be noted that, due to time constraints, these data reflect only what is available in
Wyeth’s files and do not account for data reported directly to the FDA through the
MedWatch program. The electronic records AE records available through Freedom of
Information do not contain narrative information (to assess causality). Since in our

experience, requesting MedWatch data through FDA takes approximately six months,
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Wyeth was unable to provide these data. Since Wyeth is the primary manufacturer of

epinephrine OTC MDI, we feel confident that the majority of the reports contained in the

FDA MedWatch files are accounted for in our own files.
(a) Fatalities

A total of 33 fatal cases coincident with the use of Primatene Mist have been reported to
Wyeth since 1964. Of the fatal cases, 24 reported by consumers, 8 cases were reported by
health care professionals and 1 was published in the medical literature. Of these cases, 19
provided no details or the caller said that they had heard about a fatality. For example, a
health care professional called in a case pertaining to the death of a model. This was
followed by 8 more reports describing the same case. Similarly, a caller reported that a
“pharmacist said product has caused 6 deaths”. Relevant information was not provided to

ascertain a link between Primatene and death.

Of the remaining cases, there were 14 fatalities. The Table below shows the ascribed

causality.

Table 6. Fatalities Coincident with Primatene Mist

Cause of death Causality
insufficient information= 3,
6 asthma cannot exclude =1,
not related =2
1 myocardial infarction cannot exclude

1 cerebral hemorrhage, cardiac arrest | insufficient information

1 respiratory failure due to Primatene
overuse

insufficient information

intravenous abuse -not related

2 abuse, overuse . L ;
overuse -insufficient information

1 cerebral hemorrhage secondary to

: . insufficient information
chronic hypertension

1 road traffic accident not related

1 ischemic

: . . insufficient information
cardiomyopathy/myocardial infarction uHet
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(b) Non-fatal SAEs

As shown in Table 1.0-1 in Appendix 3, we have received reports of 106 reports containing
229 serious adverse events coincident with the use of Primatene Mist. The non-fatal SAEs
were distributed among system organ classes without any apparent signal to suggest
particular pathology. Since the preparation of this report in October, we have uncovered
another literature-reported case involving a 73 year old male who suffered an intracerebral
hemorrhage after abuse/overdose of over-the-counter inhaled epinephrine. The brand name

of the product was not specified (Cartwright, 2005).
(©) Adverse Events Reported To The American Association Of Poison Control Centers

The American Association of Poison Control Centers (AAPCC) was requested to search
their database for all reports associated with the use of inhaled epinephrine for the time

period January 1, 1988 to December 31, 2004. (Appendix 5).

For this period, a total of 431 exposures were reported to AAPCC. The results (including
cases published by the AAPCC) were as follows:
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Table 7. Outcome summary of exposures received by AAPCC

. Proportion of all

AAPCC designated Outcome Frequency p o
exposures (%)

Death 3 0.5
Major Effect 3 0.5
Moderate Effect 41 9.5
Minor Effect 109 25.3
No Effect 94 21.8
Not Followed, judged as nontoxic exposure 27 51
(clinical effects not expected) ’
Not Followed, minimal clinical effects possible 95 22.0
(no more than minor effect possible :
Unable to follow, judged as a potentially toxic 34 79
exposure :
Unrelated effect, the exposure was probably not
responsible for the effect(s) 32 74
Major Effect: The patient exhibited signs or symptoms as a result of the exposure which were life-
threatening or resulted in significant residual disability or disfigurement.
Moderate Effect: the patient exhibited signs or symptoms as a result of the exposure which were more
pronounced, more prolonged, or more of a systematic nature than minor symptoms.
Minor Effect: The patient exhibited some signs or symptoms as a result of the exposure, but they were
minimally bothersome to the patient.

These data, similarly to those reported to WCH, attest to the safety of Primatene Mist.
1il. Conclusion

From 1964 to October, 2005, we estimate that 130 million units of Primatene Mist were
purchased by consumers. Given the extensive usage of the product and the background
incidence of cardiac and asthma deaths, the preceding data consisting of 36 fatalities and a
total of 229 SAEs did not reveal a signal for death or any other SAEs associated with

epinephrine products.
3. Published Literature
A comprehensive literature search was performed in the following databases:

Medlinel]; Biosis Previews[l, EMBASE, SciSearchl], Int. Pharm. Abstracts, Derwent Drug
File without restriction to year. The search terms included Epinephrine (aerosols, Inhalation,
Nebulizer, Vaporizer, Metered Dose Inhalers, Spray, Mist) and Asthma. The search results

returned a total of twenty-one (21) clinical trials. These were broken down by route of
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administration as follows: metered-dose inhalers (n=4), nebulizer (n=6), subcutaneous

injection (n=4). In addition seven clinical trials included the use of epinephrine for acute

bronchiolitis which may represent a clinical model symptomatically similar to acute asthma.

The 14 clinical trials of epinephrine in asthma indicate that this drug is effective in the
management of this condition and that the preferred route of administration is via inhalation
which reduces the incidence of side effects. Summaries of these trials can be found in

Appendix 6.
4. Regulatory History of OTC Epinephrine

During the last 49 years of product availability, the FDA and its Advisory Committees have
reviewed the safety and efficacy of OTC epinephrine on four separate occasions. Some

highlights from those reviews are as follows:

a. 1976 OTC Review

FDA initiated review of all OTC drug products in 1972. Consequently, the use of
epinephrine to treat the symptoms of asthma was reviewed by an expert FDA panel, and
their assessment was published in 1976. The Panel commented that the response of mild or
moderate asthma to epinephrine was quick and there was effective relief. The product was
considered safe for OTC use when taken as directed. Additionally, it was stated that
“asthma is a very common disease and it is reasonable to have bronchodilators available

without a prescription to avoid any delays associated with obtaining a prescription” (41 FR

38320).

b. 1986 Final Rule for OTC Bronchodilators

In this Final Rule, the FDA commented that “Bronchodilator drug products have been
available OTC and used extensively for many years. The Agency concludes that the benefits
of the continued OTC availability of these drug products outweigh the risks mentioned by
the comments. OTC availability of bronchodilator drug products provides asthmatics ready
access to this essential medication without the need for additional visits to a physician’s

’

office or to a hospital emergency room.’

c. 1994 Advisory Committee
In November 1994 Joint Advisory Committee Meeting of the Pulmonary-Allergy and
Nonprescription Drug Advisory Committees considered the status of OTC CFC MDI
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epinephrine based on a thorough review of efficacy, safety, and use data. Based on this
review, they raised and discussed several points that are still relevant to the OTC status of
inhaled epinephrine. Relevant statements from the Committee members and FDA follow.
Dr. Reidenberg felt that there is a population of users adequately served by the OTC
product:

“...80 I think that people have defined a population of patients for

whom over-the-counter epinephrine by inhalation seems to be

beneficial. They think it is. It relieves the symptoms, and there isn’t

any evidence that taking it away is going to improve the care of these
particular people.”

Dr. Johnson offered the observation:
“...d think there is a population of people, not patients, for whom
something like the inhalation epinephrine is quite appropriate, who
have intermittent wheezing once, twice, three times a year that can be
managed with something like this, by self-treatment.”

In response to the assertion that the safety data did not demonstrate that epinephrine was not
safe, Dr. Wenzel expressed the opinion:

“...there has been very, very little data that has been presented that

clearly has told me, anyway, that epinephrine is doing detrimental

things to our asthmatic population, or at least to the majority of the

“mild asthmatics” ...

While there was no vote and no consensus statement, the overall sentiment was that there

continued to be a role for OTC inhaled epinephrine in treating mild, intermittent asthma.

These statements from the experts quoted above, as well as others expressed at the meeting,
have been confirmed by consumer research conducted by Wyeth Consumer Healthcare, and
by our experience with direct consumer contact. Wyeth has compiled demographic,
marketing, and consumer contact information that helps establish a public health benefit for
the product, as part of compelling evidence for the continued OTC availability of inhaled

epinephrine.

d. July 2005 Proposed Amendment for Bronchodilator Monograph
This Amendment was in response to the 1995 proposal to remove ephedrine products from
the Monograph, as not being generally recognized as safe and effective for OTC use. FDA

rejected that proposal and reiterated there is a role for OTC bronchodilators for treatment of
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the symptoms of asthma. The labeling for OTC bronchodilators was updated to provide for
safer and more effective use.
“After considering the comments submitted for the 1995 proposal to
remove ephedrine and other active ingredients from the FM, FDA is
withdrawing that proposal. ... FDA has given serious consideration to the
various arguments presented by the comments on the 1995 proposal, has
considered other information, and has determined that ephedrine and

other bronchodilator ingredients should remain in the FM for self-
treatment of mild bronchial asthma for several reasons:

“ There are people with diagnosed mild bronchial asthma for whom the
benefits of symptomatic treatment with OTC bronchodilators for
temporary wheezing, shortness of breath, and tightness of chest outweigh
the risks of use...

“...The[1994 Pulmonary Advisory Committee] Panel noted that wide use
of epinephrine aerosols for temporary relief of milder forms of asthma has
been attended by few and mild side effects. ...The Panel concluded that
epinephrine is a safe and effective OTC bronchodilator ingredient when

used according to recommended labeling, and FDA included epinephrine
in the FM (51 FR 35326 at 35332 through 35333).

Wyeth agrees with the FDA’s and the Advisory Committee’s characterization that OTC use

of inhaled epinephrine is essential, and supports its continuing the exemption.

e. OTC Labeling
The labeling for OTC epinephrine MDI has been reviewed several times. In July 2005, the
FDA revised the safety information for the label. Wyeth is currently in the process of

incorporating those changes into the production of Primatene Mist.

The labeling for Primatene Mist consists of several components: the carton, container label,
and the package insert. Each of these components provides consumers with the information
necessary to make an informed decision on whether the use of the product is right for them.
The carton and insert bear full Drug Facts labeling in compliance with the monograph for

OTC bronchodilators, and give the following instructions specific to asthma:
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Uses
m for temporary relief of occasional symptoms of mild asthma:
m wheezing m tightness of chest m shortness of breath

Warnings

Asthma alert: Because asthma can be life threatening, see a doctor if you
m are not better in 20 minutes

m get worse

m need 12 inhalations in any day

m use more than 9 inhalations a day for more than 3 days a week

m have more than 2 asthma attacks in a week

Do not use
m unless a doctor said you have asthma

Ask a doctor before use if you have
m ever been hospitalized for asthma

In addition to the full Drug Facts labeling, the Package Insert also bears pictorial instructions

regarding the appropriate use of the actuator.

While Wyeth does not actively promote Primatene Mist, it does maintain a website
(www.primatene.com) which provides consumers with all the information described above,

plus general information about management of asthma.

The current labeling and screenprints of the website are presented in Appendix 7.

B. The Public Benefit of OTC Epinephrine

1. Introduction

This section presents consumer survey data collected over the past ten years through

different sources and methodologies. The data is derived from the following sources:
* Research Sponsored by Wyeth

* 2005 Internet Survey —internet survey of 330 asthmatics, with an augment of 100

OTC-only users. (Data on file)

* 1999 Survey —telephone survey of approximately 321 asthma sufferers. (Data on

file)
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1994 Market Analysis —a compilation of four independent market research
studies (National Family Opinion Research, ICR Survey Group, and two Nielsen
studies) selected for developing the profile of non-prescription epinephrine mist
and ephedrine combination tablet users from the period November 1993 to

August 1994. (Data on file)

Independent Academic Publications

Dickinson BD, Altman RD, Deitchman SD, Champion HC. Safety of over-the-
counter inhalers for asthma: report of the council on scientific affairs. Chest
2000; 118(2):522-526.

Kuschner WG, Hankinson TC, Wong HH, Blanc PD. Nonprescription
bronchodilator medication use in asthma. Chest 1997; 112(4):987-993.

50 asthmatics were randomly recruited through newspaper advertisements, with
an intended recruitment of 50% OTC usage. Demographic information was
ascertained, as well as employment and health insurance status and annual

household income.

Since the studies were conducted for different purposes, neither the populations surveyed

nor the questions asked are identical across all studies. However, each study was conducted

according to good market research practices, and the results give us confidence to

extrapolate the findings to the US asthmatic population. The data collected in the 2005

Internet Survey is the most current and comprehensive, and will be the primary source for

our data in this section.

In this section we will refer to four groups of consumers:

All Asthmatics — comprised of the US Asthma Population

Prescription Users — Asthmatics who treat their symptoms only with a prescription

product

Dual Users — Asthmatics who treat their symptoms with both prescription and OTC

products
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*  OTC-Only Users — Asthmatics who treat their symptoms exclusively with an OTC

product
2. US Asthmatic Population

In order to understand the unique characteristics of the OTC epinephrine population, it is

useful to first understand the characteristics of the adult US asthmatic population.

Asthma is a relatively common disease, and is treated with a variety of medications.
According to the CDC, approximately 20.7 million adult Americans suffer from asthma, and
97% of asthma cases are diagnosed by a physician (Summary Health Statistics for U.S.
Adults: National Health Interview Survey, 2003, tables 3 and 4, Appendix III table V, data
on file). Asthma accounts for 1.7 million emergency room visits, 12.9 million doctor office

visits and 500,000 hospitalizations every year.
3. Profile of OTC Epinephrine Consumers

a. Epinephrine OTC Demographics
Consumers who choose to use OTC epinephrine products fall into two categories: Dual
users, who use both prescription and OTC products, and OTC-only users, who exclusively

use OTC products to manage their asthma symptoms.

The primary similarity between these two groups is that an overwhelming majority of dual
and OTC-only consumers had a prior diagnosis of asthma by a health care provider. The
2005 Survey data shows that 92% of OTC-only users and 100% of Dual users have been
diagnosed with asthma. These findings are consistent with the data gathered by Kuschner

and the 1994 Market Study.

b. Characteristics of Dual Prescription/OTC Treaters
* Previously diagnosed by a physician — as stated above, 100% of the Dual users have

been diagnosed with asthma by a physician.
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* Dual Users are prone to be under a physician’s care. Eighty-eight percent (88%) of

Dual Treaters stated that they had seen a physician for their asthma in the previous

12 months (2005 Internet Survey, data on file).

* Physicians are aware their patients use OTC epinephrine. Ninety-two percent (92%)
of Dual Users stated that their physician is aware they use OTC epinephrine (2005

Internet Survey data on file)
* OTC Product is Used as a “Stop-Gap”

When asked “Under what conditions do you use over-the-counter medications?”
36% replied that they use it when they run out of their prescription and another 34%
replied they use it when they have an asthma attack and don’t have their prescription
medication available. Within this same question, 46% responded they use it “when |
feel an OTC medication will work better”. The meaning behind this is unclear,
except to say that these consumers appear to be satisfied with the relief they get from

the OTC epinephrine product. (2005 Internet Survey, data on file)

c. Profile of the OTC-Only Treater
* The majority have been diagnosed by a physician — 92% of consumers who
exclusively use OTC products to treat their asthma symptoms have been previously

diagnosed by a physician. (2005 Internet Survey, data on file)

* Data suggest that the OTC-Only group have more mild asthma than their Dual or
Prescription counterparts. As Table 8 below shows, the OTC-Only group had fewer
attacks in a three-month period, fewer visits to the Emergency Department and fewer

visits to a physician than their Dual Use counterparts. (2005 Internet Survey, data on

file)
Table 8. Percent of Asthmatics Seeking Asthma Treatment
OTC-Only Dual User Prescription Only

Mean attacks in three months 3.74 5.39 4.38

Visited doctor in past year for 28% 88% 78%

asthma

Been to ER in last year for 9% 36% 21%

asthma

Source — 2005 Internet Survey (Data on file)
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* Majority of OTC-Only treaters use OTC epinephrine for “rescue” treatment only.

Ninety-one percent reported that they use OTC epinephrine only when they are

having an asthma attack. (2005 Internet Survey)

*  OTC-Only treaters are less likely than average to have medical or prescription drug

insurance.

Two studies specifically asked respondents about their health care

coverage. Wyeth conducted one study, and the data from Kuschner et al are from a

published study. The results are summarized in Table 9:

Table 9. OTC-Only Treaters Are Less Likely to Have Medical or Prescription

Insurance
OTC-Only Users Dual OTC/Rx Users Rx Only National
Average
Wyeth | Kuschner, Wyeth | Kuschner, | Wyeth | Kuschner, CDC 2005,
Internet etal., Internet etal., Internet etal., Kaiser
Survey 1997 Survey 1997 Survey 1997 Permanente,
2005 2005 2005 1996
Do not have | 31% 40% 13% 64% 13% 33% 20%
medical
insurance
Do not have | 38% -- 14% -- 18% -- 23%
prescription
plan

4. How Many Consumers Use OTC Products?

Market data show that approximately 5 million canisters of epinephrine OTC were sold in

2004.

In the 2005 Internet survey of 330 asthmatics, 29.7% report the use of an OTC

medication as part of their asthma treatment, and 10% use an OTC medication as their sole

asthma treatment (Wyeth Consumer Healthcare, 2005). This is relatively consistent with the

results of the 1999 Survey which reported 10% of asthma sufferers using both an OTC and a

prescription, and 5% using OTC medication exclusively, and with the 1994 Nielsen

Household Panel which found 12% of asthmatics were Dual users and 9% using OTC

exclusively. The study by Kuschner et al., (1997) with a smaller sample size (50) found that

26% (13 subjects) used an OTC medication as part of their asthma treatment. In that study,

30% (15 subjects) reported the exclusive use of OTC medication.

-22
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Applying these data to the general adult asthma population, we estimate that approximately

between 3 and 6 million consumers use an OTC asthma medication either exclusively or in

combination with prescription therapy (Table 10).

Table 10. Asthma Sufferers by Types of Medication used

Type of medication Asthmatics (in | % of Total
millions)

Total 20.7 --

Prescription Only 13.9-16.7 67%-81%

Prescription and OTC 2.0-3.9 10%-19%

OTC-only 1.0-2.0 5%-10%

Other 0.6 3%

Sources: 2005 Internet Survey, CDC Statistics, 2005 (data on file)

5. Why Do Consumers Choose OTC Asthma Medication?

For those consumers who use both a prescription and OTC product, the most common
reason for consumers to use an OTC medication is access: to fill a gap when prescription
medication has run out or the prescription medication is not readily available. This differs
only slightly from the user who uses an OTC only. In the 2005 Internet survey, 50% of the
OTC-only consumers stated “It’s easier and quicker to obtain”, followed by 41% responding
“more reasonably priced” as the reason for taking the OTC medication. These statements
reinforce the key characteristic of the Primatene user — relatively lower access to healthcare
coverage. The lack of healthcare insurance coverage and lack of access to a prescription
drug program is one of the leading reasons the OTC consumer continues to rely on OTC

epinephrine.

C. Public Health Benefit - Conclusion

These data show that a minority of asthmatics use OTC epinephrine. Of those who do, the
majority are physician-diagnosed and the pattern of use suggests that the majority of patients
suffer from mild, intermittent asthma. They have a variety of reasons for choosing to use
OTC products for their asthma symptoms; some use it because it fills an immediate,
unexpected need; others use it because they do not have access to healthcare and it
adequately treats their symptoms at a reasonable price. Regardless of their reason for
choosing an OTC epinephrine product, consumers are using the products safely, as

demonstrated by the adverse event data and the literature.
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V. CONCLUSIONS AND RECOMMENDATIONS

As discussed throughout this briefing document, epinephrine MDI meets all three elements
of essential use. We have shown that the release of CFCs is small, and justified given the
benefit of the product to consumers, and that there is no technically feasible alternative to

the product.

There is no other “rescue” OTC asthma medication. While we are optimistic that we will

successfully reformulate the product, we are at least six years away from realizing that goal.

Epinephrine MDI provides an important public health benefit. It is a safe and effective
product which up to 6 million Americans use to fill a gap when prescription medication has
run out, prescription medication is not readily available or as their sole accessible asthma
relief product. For the portion of consumers who are uninsured or underinsured, this

product fills an important need.

Specific to the questions posed in the November 29 Federal Register notice for this meeting,

this briefing document has addressed:
* who uses OTC epinephrine MDI - Section IV(B)(3)
* the number of canisters used annually — Section IV(B)(4)

* that there are no other alternatives should this product be removed from the market —

Section IV(B)

* from the literature, the value of the product to the users and why they use it —

Section IV(A)(3)

* that use of OTC epinephrine MDI is consistent with NAEPP treatment guidelines —
Section IV(A)(2); and

* many consumers with asthma do not have ready access to prescription medication

through healthcare professionals — Section IV(B)(3)(c)

In conclusion, if the essential use designation for OTC epinephrine MDI remains intact,
consumers will have access to OTC metered dose inhalers while Wyeth moves forward with

reformulation of the product.
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If the decision is made to deny OTC epinephrine essential use status, all OTC MDI will be

removed from the market, which would leave 3 to 6 million people without an OTC asthma

medication option.
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Letter to the Editor

Cerebrovascular
Discases

Cerebrovasc Dis 2005;19:415-416
DOI: 10.1159/000086105

Intracerebral Hemorrhage Associated with
Over-the-Counter Inhaled Epinephrine

Michael S. Cartwright, Patrick S. Reynolds

Department of Neurology, Wake Forest University School of
Medicine, Winston-Salem, N.C., USA

Over the past 25 years, many case reports have described intra-
cerebral hemorrhage (ICH) after ingestion of over-the-counter sym-
pathomimetics [ 1]. Both oral and nasal delivery systems have been
associated with ICH, but inhaled over-the-counter sympathomi-
metics have not previously been associated with stroke [1]. We
present a patient who experienced an ICH after using excessive
amounts of over-the-counter inhaled epinephrine.

A 73-year-old male presented with the acute onset of confusion
and emesis. His past medical history was significant for a carotid
endarterectomy and chronic obstructive pulmonary disease. He
had no history of hypertension. Initially, his wife reported his only
medication was occasional ibuprofen. He did not drink alcohol but
did smoke cigarettes daily. On exam, he was tachycardic (110 beats
per-minute) and hypertensive (160/§1 mm Hg). He had a fluent
aphasia, with frequent paraphasic errors and impaired comprehen-
sion, naming, and repetition. No definite facial droop, hemiplegia,
or reflex asymmetry was noted on the initial exam, but both toes
were up going. CT revealed a left thalamic hemorrhage (fig. 1).

Since the stroke was in a typical location for a hypertensive
hemorrhage, his blood pressure was monitored carefully. After the
initial hypertensive reading in the emergency room, he remained
normotensive throughout the rest of the hospitalization. No signs
of chronic hypertension, such as left-ventricular hypertrophy or
renal insufficiency, were detected on electrocardiogram, transtho-
racic echocardiogram or blood chemistries. A urine drug screen was
negative and coagulation studies were unremarkable. His wife re-
ported that in addition to ibuprofen, he also used over-the-counter
inhaled epinephrine for chronic obstructive pulmonary disease
(0.22 mg per puff). She said he took this medication daily and it
was not unusual for him to use four puffs at a time. The maximum
recommended dose is two puffs every 3 h, and it is not to be used
on more than 2 days per week. His wife stated that for several days
prior to the stroke, as well as the day the stroke occurred, he had
been using ‘large amounts’ of inhaled epinephrine because his dys-
pnea had worsened. She was unable to accurately quantify how
much he was using.
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Fig. 1. A non-contrasted CT shows the left thalamic hemorrhage
with blood in the third and lateral ventricles.

.,

He improved rapidly after admission. A repeat CT showed no
underlying mass. At follow-up 3 months later, he had stopped using
inhaled epinephrine and tobacco, and he remained normotensive.
His only residual deficit was minimal right arm weakness, which
had been noted during his hospitalization.

This is the first report linking an inhaled over-the-counter sym-
pathomimetic to ICH. While it is possible his excessive epinephrine
use did not cause the thalamic hemorrhage, we were unable to iden-
tify risk factors such as chronic hypertension, illicit drug use, or a
hemorrhagic disorder. He did smoke and take an occasional ibu-
profen. Since cigarette use slightly increases the risk of ICH and
ibuprofen can induce platelet dysfunction, it is possible these fac-
tors played a role in his stroke [2). Perhaps the excessive use of in-
haled epinephrine, combined with smoking and ibuprofen, led to
the ICH. Certainly, the increased use of inhaled epinephrine ap-
pears temporally related to the stroke.

There are many case reports describing ICH after taking over-
the-counter sympathomimetics, and sales of two of these drugs,
phenylpropanolamine and ephedra, were halted in the US after

~.
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more extensive studies associated these medications with ICH [3,
4]. Both are oral preparations, but intranasal sympathomimetics
such as oxymetazoline and phenylephrine have also been linked to
ICH [1). Similar to intranasal delivery systems, inhaled medica-
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PLACEBO-CONTROLLED EVAULATION OF THE SPEED OF ONSET OF
EPINEPHRINE METERED-DOSE AEROSOL (PRIMATENE ® MIST) IN MILD TO
MODERATE ASTHMATICS.

B Dauphinee, DP Tashkin, M Simmons, DP Reitberg. Dept. of Medicine, UCLA School of
Medicine, Los Angeles, CA, and Whitehall Laboratories, New York, NY.

According to current recommendations for management of mild to moderate asthma, aerosolized
adrenergic bronchodilators should be used primarily on an as-needed basis for relief of acute
symptoms of asthma. Since speed of onset of bronchodilation is a desirable property of
adrenergic agents used principally as rescue medication, we systematically measured the tire of
onset and time to peak action of Primatene® Mist (E), a commonly used over-the-counter
metered-dose inhaler (MDI) that delivers 0.3 mg epinephrine bitartrate (0.16 mg epinephrine
base) per inhalation, in comparison with an identical-appearing placebo (P) inhaler, in 24 subjects
(age 37.4 = 13.7 [SD] yrs) with mild to moderate asthma (screening FEV, 64.5 £ 11.1% pred). A
double-blind, random-order, two-period crossover design was used. Following screening
evaluation documenting a 215% improvement in FEV) after 1 inhalation of E, subjects were
studied on 4 separate days approximately 1 wk apart during which they underwent forced
expiratory spirometry (days 1 & 3) or plethysmographic measurements of specific airway
conductance (SG,y)(days 2 & 4) before and serially following 1-2 inhalations of either E or P
administered in random order. Subjects withheld aerosolized bronchodilators for > 8 hrs, oral p3-
agonists for 212 hrs and theophylline for 24-48 hrs prior to testing and demonstrated stability of
baseline FEV, (£10% variability) across test days. Following the first inhalation of the assigned
drug, on days 1 & 3, spirometry was repeated at 15,30 & 45secand at 1,1.25,1.5,2, 3,4, 5, 10,
15, 20 & 30 min, and on days 2 & 4, plethysmography was repeated at 15 & 45 sec and at 1.25,
1.65,2.25,3,4, 5,10, 15,20 & 30 min. A second inhalation was administered 1 min after the
first and just prior to the 1-min or 1.25-min test on spirometry & plethysmography days,
respectively. Results: Clinically significant improvement in FEV, and SG,,, was defined as an
increase of 2 15% and = 50% above baseline, respectively. At 15 sec after 1 inhalation, 11/24
and 12/24 subjects receiving E and only 1/23 and 0/24 subjects receiving P exhibited significant
improvement in FEV, and SG,,, respectively (differences between E and P, P<0.004: Gart test).
Mean absolute (and percent) increases [+ 1 SEM] in FEV, and SG,,, at 15 sec after 1 inhalation
were 390+60 ml (16.8 + 2.6%) and 0.04 + 0.01 sec™’ cm H,0™ (49.3 + 9.2%), respectively, after
E,and (-120+ 7 ml (-6.1 + 2.9%) and —0.03 £ 0.01 sec™ cm H,0™! (-26.0  3.7%),
respectively, after P (differences between E and P, P < 0.0001). Mean peak absolute (and
percent) increases in FEV, and SG,,, were 800 + 80 ml (34.5 + 3.3%) and 0.12 sec”* cm H,O™!
(156 + 18%), respectively, after E and 180 + 60 ml (6.912.5%) and 0.02+0.01 sec”’ cm H,0!
(23.916.1%), respectively, after P (differences between drug days, P<0.0001). After E, the mean
time to peak increase in FEV) and SG,,, was 7.5 + 7.8 (SD) min and 9.3 + 8.0 min, respectively.
Conclusion: Compared to placebo, 1 inhalation of epinephrine MDI (Primatene ® Mist)
produces clinically significant bronchodilation within 15 sec in subjects with mild to moderate
asthma. With 2 inhalations administered 1 min apart, average time to peak bronchodilation is <
10 min.

Am Rev Respir Dis 1994; 149:A204
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E special report

Safety of Over-the-Counter Inhalers for
Asthma*

Report of the Council on Scientific Affairs

Barry D. Dickinson, PhD; Roy D. Altman, MD; Scott D. Deitchman, MD, MPH;
Hunter C. Champion, MD; for the Council on Scientific Affairs, American
Medical Associationt

The occasional use of over-the-counter (OTC) epinephrine inhalers appears to be safe and
effective when used according to labeled instruction by individuals with mild, intermittent
asthma. However, gross misuse of these products can cause severe adverse reactions, including
death. Limited survey data suggest that approximately 20% of individuals using OTC epinephrine
inhalers have mild-to-moderate persistent asthma. According to recent consensus guidelines,
these individuals should be under a physician’s care and receiving corticosteroid therapy. If these
products continue to be marketed, labeling should be strengthened to better educate users about
appropriate and inappropriate use of OTC epinephrine inhalers intended for patients with mild,
intermittent asthnia. (CHEST 2000; 118:522-526)

Key words: administration; adrenergic B-agonists; asthma; drugs; epinephrine; inhalation; inhaler; nonprescription;
over-the-counter; product labeling; safety

Abbreviations: AMA = American Medical Association; CFC = chlorofluorocarbon; FDA = US Food and Drug

Administration; OTC = over-the-counter

hile occasional use of over-the-counter (OTC)

epinephrine inhalers appears to be safe and
effective when used according to labeled instruction
by individuals with mild, intermittent disease, gross
misuse or abuse of these products can cause severe
adverse reactions, including death. This report eval-
uates the available evidence on the safety (including
product labeling) and efficacy of OTC epinephrine
inhalant devices intended for the treatment of mild
asthma.
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MATERIALS AND METHODS

Published studies from the years 1966 to 1998 were identified
through a MEDLINE search of English-language articles, using
the key words epinephrine, adrenergic beta agonists, asthma,
administration, inhalation, and drugs, nonprescription A total of
16 articles were retrieved. Further information was obtained
from a search of the file, F-D-C Reports, in the Lexis-Nexis
database using the key words epinephrine, over-the-counter, and
inhaler, yielding 12 reports; and from the final monograph
published by the US Food and Drug Administration (FDA) for
OTC bronchodilator drug products

History and Status of OTC Epinephrine Inhalers

OTC epinephrine inhalers were first marketed in the United
States in the 1960s In 1976, the FDA published an advance
notice of proposed rule making to establish a monograph for
OTC cold, cough, allergy, bronchodilator, and antiasthmatic drug
products, in conjunction with recommendations offered by the
Advisory Review Panel responsible for evaluating data on the
active ingredients in this drug class,

The tentative final monograph for OTC bronchodilator prod-
ucts was published in 1982,' in which the FDA concluded the
following:

Epinephrine, epinephrine bitartrate, and epinephrine hydro-
chloride (racemic; since renamed racepinephrine hydrochloride)
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medication has been reported to cause cardiomyopathy and
catecholamine-induced sialadenosis 101! The latter is character-
ized by persistent symmetric enlargement of the parotid glands,
with infrequent involvement of the submandibular salivary
glands. A review of spontaneous adverse reaction reports from
1975 to 1997 found 286 reactions and 13 deaths associated with
the use of an epinephrine inhaler. Three of the deaths were
believed to be caused by a concomitant medical condition. In the
10 remaining reports, the relationship of epinephrine to the fatal
outcome could not be established. Confounding factors were
substance abuse, product misuse, and nonrespiratory system-
related conditions. The manufacturer estimated that > 115 mil-
lion Primatene Mist inhalers had been sold in the time frame
covered by this review (Barbara Wolf, RPh; personal communi-
cation; February 2, 1999). Two deaths associated with abuse of
epinephrine inhalers (brand not specified) appeared in poison
control data reported from 1994 to 1998.1213

Associations between the use of inhaled B-agonists and asthma
morbidity and mortality have been reported, especially in the
1960s following the introduction of isoprenaline forte, and in
New Zealand in 1976 following the introduction of fenoterol.!¢15
These agents were supplied in what are now recognized as
high-dose formulations and, like epinephrine, they activate B, as
well as B, receptors To our knowledge, no other B-agonists have
been implicated in asthma mortality epidemics. However, in-
creasing asthma mortality over the last 2 decades has led some to
suggest that the regular use of inhaled B-agonists (as a class
effect) may be a contributory factor, by increasing asthma
severity in some patients. This concept remains unproven, but
controversial 16-20 In any event, it is not likely to apply to OTC
epinephrine inhalers because of their weak potency

Of greater concern is the possibility that patients with mild-to-
moderate persistent asthma may rely on OTGC bronchodilators
and avoid seeking medical care, which may ultimately lead to
disease progression and increased morbidity Many deaths from
asthma are believed to be caused by inadequate or delayed
treatment, and therefore are potentially preventable.?’ In coun-
tries where a more potent inhaled B-agonist (salbutamol) is
available OTC, purchase is associated with lower rates of physi-
cian consultation, undertreatment of asthma, and less use of
prescription asthma medications, especially inhaled corticoste-
roids 22-2+

Whether nonprescription availability of OTC epinephrinc in-
halers in the United States causes patients with mild-to-moderate
persistent asthma to self-medicate and delay seeking needed
medical care is unknown Delaying physician consultation would
have more to do with the patient’s behavior than with the safety
and efficacy of OTC inhalers Some survey data on the use of
epinephrine inhalers are available In a survey involving

> 300,000 households commissioned by Whitehall-Robins -
Healthcare to determine demographic patterns and use profiles
of Primatene Mist, 5% 37% of patients with asthma reported
using prescription and nonprescription products at different
times About two thirds of this subgroup used the OTC product
because their prescription had run out, and one third because a
prescription was unavailable. For other demographic features,
see Table 2.

Such surveys are subject to recall bias and, while providing
useful population data, do not allow the type of statistical power
and detail that would be available by conducting a study of
consumers at the tme they purchase epinephrine inhalers.
Nevertheless, these results suggest that the majority of individu-
als who report using Primatene Mist represent a population (with
mild asthma) and use the drug in accordance with labeled
directions; however, approximately 20% also fulfill at least one
criterion for asthma severity indicating the presence of mild-to-
moderate persistent disease that warrants close physician over-
sight and treatment with inhaled corticosteroids (nocturnal symp-
toms = 1 week, requirements for urgent care).?” 2

This interpretation is in agreement with the findings of a
smaller analytic study that assessed demographic and clinical
covariates of self-treatment with OTC asthma medications 2 This
study recruited participants who exclusively used OTC asthma
medications (n = 15), used both prescription and nonprescrip-
tion asthma medications (n = 13), or used prescription drugs
exclusively (n = 22) Except for one subject, all participants who
reported using OTC asthma medications were using epinephrine
inhalers Most OTC users were of male gender. Pulmonary
function and self-assessed disease severity were similar among
groups. However, OTC users’ self-assessment of their disease
severity was not correlated with the extent to which epinephrine
inhalation reversed airflow obstruction Thus, in this study, OTC
bronchodilator users perceived less disability from asthma, but
did not differ from prescription users in objective measures of
disease severity. Other measures (history of hospitalization, cor-
ticosteroid use) indicated that OTC use of epinephrine inhalers
was not restricted to persons with only mild, intermittent asthma
A later follow-up study by the same investigators confirmed the
relationship between male gender and purchase of OTC epi-
nephrine (or ephedrine) products, but found no association
between use of such products and risk of hospitalization due to
asthma 30

Concerns About the Acailability of OTC Epinephrine Inhalers

Because of recent trends toward increased asthma morbidity
and mortality, a critical reexamination of curent treatment

Table 2—Demaographic Features of Patients Using Primatene Mist*

Parameters

Nationwide Household Survey

No of users (n = 363)

1 8% of individuals with asthma used an OTC asthma medication; 1 3% of

these were PM

Frequency of use

Frequency of asthma attacks

Lost work or school days due to asthma

Sleep disturbance

Requirements for urgent care in previous 12 mo

Had discussed use of PM with physician
Percent of PM users also using prescription asthma drugs

36% < 1/mo; 35% 1 to 4 times/mo; 29% > 4 times/mo
36% < 1/mo; 41% 1 to 4/mé; 23% > 4 time/mo

86% none; 12% 1to5d; 2% >54d

57% < 1/mo; 22% < 3/mo; 21% = 1/wk

78% none; 15% 1 to 3 times; 7% > 4 times

Physician diagnosis of asthma 86%

52%; 13% reported doctor had recommended PM use
37%, but at different times

*Adapted with permission from Comino et al* and Redman and Druce 28 PM = Primalene Mist.
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practices and their possible role in adverse short-term and
long-term patient outcomes has occurred. This has logically been
extended to the OTC arena

Those who oppose the OTC availability of epinephrine inhalers
(or any other asthma medication) believe that the availability of
asthma medications discourages the implementation of patient
education programs, and the use of objective monitoring by
limiting contact between patients and qualified medical person-
nel The National Ieart, Lung, and Blood Institute Asthma
Treatment Guidelines stress the need for physician monitoring of
asthma patients, the importance of patient education on the use
of metered-dose inhalers and peak flow monitors, and the use of
the stepped-care approach, which favors earlier use of prescrip-
tion anti-inflammatory medications.2® According to this view-
point, the continuing availability of OTC drugs is a step in the
wrong direction, sending the wrong message that asthma is not a
serious disease that needs close attention.

Compared with prescription B-agonist bronchodilators, epi-
nephrine inhalers are less potent and shorter acting Conceivably,
this should limit the use of the drug by patients with more serious
asthma, and also the potential for serious systemic effects, as long
as the drug is used according to directions contained in the
product labeling. Furthermore, little evidence has been formally
presented to indicate that OTC epinephrine metered-dose inhal-
ers are causing any harm to the targeted patient group (ie, those
with mild, intermittent disease) Additionally, the availability of at
least one OTC asthma quick relief medication allows individuals
with mild asthma and those who do not have access to the
health-care delivery system to self-medicate

CONCLUSION

The occasional use of OTC epinephrine inhalers
appears to be safe and effective when used according
to labeled instruction by individuals with only mild,
intermittent disease. Individuals who grossly misuse
or abuse these products are subject to severe adverse
reactions, including death. However, limited survey
data suggest that approximately 20% of individuals
using OTC epinephrine inhalers have mild-to-mod-
erate persistent asthma. According to recent consen-
sus guidelines, these individuals should be under a
physician’s care and receiving corticosteroid therapy.

Recommendations

The following statements, recommended by the Council on
Scientific Affairs, were adopted as American Medical Association
(AMA) policy in June 1999.

1. The AMA supports strengthening the product labeling for
QOTC epinephrine inhalers to better educate users about patterns
of inappropriate use; to include clear statements that the use of
OTC inhalers can be dangerous; to urge users to seek medical
care if symptoms do not improve, or if they meet criteria for the
presence of persistent disease; and to encourage explicit discus-
sions with physicians about dosage when these products are used

2. The AMA encourages the FDA to reexamine whether OTC
epinephrine inhalers should be removed from the market.

3. In the event that these products continue to be marketed
OTC, further information should be obtained to determine
whether OTC availability is a risk factor for asthma morbidity and
mortality

APPENDIX
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Comparison of subcutaneous injection and
high-dose inhalation of epinephrine—
Implications for self-treatment to

prevent anaphylaxis

H. Heilborn,* P. Hjemdahl,** M. Daleskog,**hand U. Adamsson*

Danderyd and Stockholm, Sweden

The plasma concentrations of epinephrine were determined in healthy subjects administered
epinephrine by subcutaneous injection of 0.5 mg or inhalation of 1.5 t0 4.5 mg (10 10 30
inhalations from a metered-dose aerosol). The absorption of injected epinephrine was variable
and in several cases very slow. The individual maximum values for epinephrine in plasma

were 4.65 = 1.09 (range 0.74 to 8.31) nmol/L, and these maxima were attained 5 to 120
minutes after injection. Inhaled epinephrine was rapidly and dose dependently absorbed.

Ten inhalations resulted in 2.72 * 0.84 (0.75 to 5.67) nmol/L within 5 minutes and 20 inhalations
resulted in 7.19 = 1.78 (2.10 to 13.83) nmol/L with rapid increases and maxima within 20
minutes in seven of eight subjects. Gastrointestinal side effects were dose limiting when
epinephrine was administered by inhalation. Our results indicate that inhalation of 2 10 3

mg of epinephrine produces rapid increases of epinephrine concentrations in plasma to levels
that have previously been demonstrated 1o counteract bronchoconstriction induced by inhaled
allergen in subjects with asthma. Inhalation has several advantages over injection for
self-administration of epinephrine, e.g., in patients who are allergic to insect (Hymenoptera)
stings. Apart from the absorption being more rapid, the locally high concentrations of epinephrine
in the airways should be advantageous, since bronchoconstriction is one of the life-threatening
phenomena of the anaphylactic reaction. This route of administration is also simple for the
patient. (J ALLERGY CLIN ImmunoL 78:1174-9, 1986.)

Individuals who have once suffered an anaphylactic
shock or a severe anaphylactoid reaction after a sting
from an insect of the Hymenoptera family (honey bees
and wasps) are usually prescribed drugs for self-ad-
ministration in case of a new sting from the same type
of insect.'® The patients are instructed to use these
first aid measures immediately after a sting to prevent
the development of a generalized anaphylactic reac-
tion. Perhaps the most important of the prescribed
drugs is epinephrine, which traditionally has been
used in the treatment of already established allergic
or anaphylactic reactions.* Potentially beneficial ef-
fects of epinephrine include an antiallergic action,
bronchodilatation, reduction of mucosal swelling,’
and, perhaps, cardiovascular actions. An important

From the *Department of Medicine, Danderyd’s Hospital, and
**Department of Pharmacology, Karolinska Institutet, Stock-
holm, Sweden.
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question concerns how-patients should self-administer
epinephrine in the face of a threatening reaction to the
insect sting. To be able to prevent or ameliorate the
expected anaphylactic reaction, it appears impera-
tive that the absorption of epinephrine is rapid and
efficient. :

Two ‘‘schools’” exist with regard to self-adminis-
tration of epinephrine. One school advocates admin-
istration of epinephrine by injection'-? and the other,
administration by inhalation from a metered-dose in-
haler.? ¢ Important arguments favoring the latter route
of administration are that locally high concentrations
of epinephrine are achieved in the airways and that
the aerosol device is easy for the patient to handle.
There is, however, no satisfactory documentation
concerning the plasma concentrations of epinephrine
attained after administration either by subcutaneous
injection or by the metered-dose aerosol inhalation
method. Furthermore, suitable doses for inhalation
of epinephrine have not been established. The aims
of this study were, therefore, first, to compare the
time courses for absorption of epinephrine from a
subcutaneous depot and after inhalation and, second,
to determine the levels of epinephrine reached in
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plasma after administration by these two routes in
doses which may be appropriate for use in ordinary
clinical practice.

MATERIAL AND MIETHODS
Subjects

Twelve healthy subjects (nine women and three men),
aged 25 to 54 years (mean 38 years), participated after
informed consent. Four of the subjects received epinephrine
in all three dosage regimens of the main study. Two subjects
received two dosages of epinephrine, and six subjects took
part in trials with one dosage only. The study protocol was
approved by the local Ethics Committee.

Procedure and methods

All experiments commenced at 8 A M. with the subjects
fasting since the night before. When two or more trials were
performed in the same subject, an interval of at least 1 week
was obligatory between trials. ]

After application of an indwelling antecubital venous
catheter, ECG electrodes, and a blood pressure cuff, the
subject rested for 30 minutes in the recumbent position.
Epinephrine was then administered either by subcutaneous
injection of 0.5 mg (Adrenalin, ACO, Solna, Sweden, 1
mg/ml) or as 10 or 20 inhalations, respectively, from a
metered-dose aerosol. For these inhalations, metered-dose
aerosols (epinephrine Medihaler, 3M Riker, Loughborough,
Great Britain) delivering 0.15 mg of epinephrine per in-
halation were used. Consequently, 10 inhalations corre-
sponded to 1.5 mg, and 20 inhalations corresponded to
3.0 mg epinephrine. :

Before the study proper, some pilot experiments were
performed to establish suitable inhalation doses for the main
study. The doscs used in the pilot study varied from three
inhalations (a dose often used in the therapy of subjects with
asthma) to 30 inhalations of epinephrine. Some of these
results will also be reported.

All subcutaneous injections of epinephrine were admin-
istered by the same investigator and in the same area on the
upper lateral part of the thigh, to minimize variability. Be-
fore the trials all subjects were carefully instructed with
regard to inhalation technique, which was practiced with a
placebo device. Aerosols were inhaled as follows: Each
aerosol puff was triggered at the beginning of a slow in-
halation after a maximal exhalation. The subject held
his/her breath at maximal inspiration until 10 seconds had
elapsed from the start of the inhalation. Between inhalations
the subjects were instructed to breathe normally for 10 sec-
onds. Thus, the total time required for each puff was 20
seconds. Consequently, 10 puffs required 3 minutes, and
20 puffs required 6 minutes.

The following variables were recorded: heart rate, blood
pressure, blood glucose, and plasma epinephrine. These
variables were all measured immediately before and every
5 minutes during the first 20 minutes, then every 20 minutes
to 120 minutes, and, finally, 150 minutes after the dose was
administered.

Heart rate was determined by brachial pulse counting. In
addition, a tape-recorded continuous ECG was used to detect

Subcutaneous injection and high-dose inhalation of epinephrine 1175
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FIG. 1. Individual maximum values for venous plasma
epinephrine concentrations after subcutaneous injection
or inhalation, irrespective of the time at which these
maxima were reached. There was a linear relationship
between dose of inhaled epinephrine and the peak con-
centration in plasma (r = 0.69; p < 0.01). Twenty and 30
inhalations resulted in significantly higher peak concen-
trations than 10 inhalations (p < 0.05 for both).

possible arhythmias. Blood pressure was measuted by
means of an aneroid manometer with a conventional brachial
cuff. Blood glucose was determined by means of a com-
mercially available glucose oxidase technique (Reflomat,
Boehringer-Mannheim AG). Venous blood samples for anal-
ysis of plasma epinephrine were taken through an indwelling
plastic catheter in an antecubital vein. The samples were
collected on ice in plastic tubes containing ethylenediamine-
tetraacetic acid (10 mmol/L final concentration). After cen-
trifugation at 4° C, the plasma was removed and stored at
—70° C until it was analyzed. Plasma epinephrine was
determined by high-performance cation exchange liquid
chromatography with electrochemical detection, as de-
scribed and validated previously.”*

Statistical analyses

Results are presented as mean values = SEM in the text
and illustrations. Significance levels for changes from base-
line (i.e., time 0) were assessed by Student’s t test for paired
variates. Differences in peak concentrations achieved at the
different dose levels were assessed by Student’s t test for
unpaired observations. In addition, the relationship between
dose and plasma level was evaluated by linear regression
analysis.

RESULTS
Plasma epinephrine concentrations

After subcutaneous injection of 0.5 mg of epi-
nephrine, the plasma concentrations of epinephrine
increased from basal values of 0.35 =+ 0.05 nmol/L
to a maximum of 4.65 = 1.09 (range 0.74 to 8.31)
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FIG. 2. Venous plasma epinephrine concentrations {(on a
logarithmic scale), heart rate, and blood glucose concen-
trations basally {time 0) and after subcutaneous injection
of 0.5 mg of epinephrine. Mean values + SEM are for
eight subjects. The individual maxima with regard to epi-
nephrine concentrations have been marked with dots.

nmol/L (Fig. 1). These values refer to each individ-
val’s maximum plasma epinephrine level, irrespective
of the time at which the maximum was reached. Three
subjects reached their maximum levels within 15 min-
utes, but five of eight subjects did not achieve their
maxima until 40 to 120 minutes after the injection
(Fig. 2). In the group as a whole, the plasma epi-
nephrine concentrations were significantly increased
during the interval 40 to 150 minutes after injection.

When epinephrine was administered as /0 inhala-
tions (i.e., 1.5 mg, administered during 3 minutes),
maximum plasma concentrations of 2.72 + 0.84
(range 0.75 to 5.67) nmol/L were attained (Fig. 1).
All six tested subjects reached their maximum values
within 5 minutes, and significant increases in plasma
epinephrine concentrations were found during the in-
terval 5 to 10 minutes after commencing inhalations
(Fig. 3).

After 20 inhalations of epinephrine (i.e., 3.0 mg,
administered during 6 minutes), maximum plasma
epinephrine concentrations of 7.19 + 1.78 (range
2.10 to 13.83) nmol/L were attained (Fig. 1). The
increases were rapid, and seven of eight subjects
reached their maxima within 20 minutes after comm-
encing inhalation (Fig. 4). Significant elevations of
epinephrine in plasma were found during the period
5 to 40 minutes after commencing inhalations.

J. ALLERGY CLIN. IMMUNOL.
DECEMBER 1986
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FIG. 3. Responses to 10 inhalations of epinephrine (i.e.,
1.5 mg delivered during 3 minutes) from a metered-dose
aerosol. Mean values = SEM are for six subjects. Sym-
bols same as in Fig. 2.

In addition, results from the pilot studies in which
the dose of 30 inhalations (4.5 mg) was tested are
illustrated in Figs. 1 and 5. This dose was rejected
because of side effects (see below). The dose of three
inhalations failed to elevate plasma epinephrine con-
centrations, as they remained below 0.2 nmol/L (not
presented). -

Heart rate

Subcutaneous injection of epinephrine caused a
slight elevation of heart rate (<10 bpm on the average)
immediately after injection, and a second, very slug-
gish peak, at about 60 minutes (Fig. 2). All three
doses of inhaled epinephrine caused short-lasting (5
to 20 minutes) elevations of heart rate that tended to
be dose dependent (Figs. 3 to 5).

Blood pressures

All modes of epinephrine administration resulted in
rapid (maximum values at 5 to 10 minutes) and short-
lasting increases of systolic blood pressure (not pre-
sented). The most pronounced effect was noticed after
30 inhalations of epinephrine, which resulted in an
increase of 25 = 3 mm Hg.

Diastolic blood pressures did not change signifi-
cantly with either of the dosage regimens. The mean
changes were —6 mm Hg 40 minutes after 0.5 mg
was administered subcutaneously, —5 mm Hg 120
minutes after 10 inhalations, —4 mm Hg 15 minutes
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FIG. 4. Responses to 20 inhalations of epinephrine (i.e.,
3.0 mg delivered during 6 minutes} in eight subjects. Sym-
bols same as in Fig. 2.

after 20 inhalations, and + 10 mm Hg 10 minutes
after 30 inhalations of epinephrine.

Blood glucose

After subcutaneous injection of epinephrine, there
was a gradual increase of blood glucose levels from
42 +03 to 6.4 = 1.6 mmol/L at 60 minutes
(Fig. 2). This elevation of blood glucose levels then
persisted throughout the experiment. Inhalation of the
low dose (10 inhalations) of epinephrine resulted in
a more rapid, but considerably less pronounced, in-
crease in blood glucose concentrations (Fig. 3).
Twenty inhalations of epinephrine resulted in a blood
glucose response that was very similar to the one
observed after subcutaneous injection of epinephrine,
with respect to both the time course and magnitude
(Fig. 4). Thus, the maximum level (6.3 = 1.0
mmol/L) was reached 80 minutes after these inha-
lations.

Side effects

After subcutaneous injection of 0.5 mg of epi-
nephrine, three of eight subjects reported tremor, and
two subjects reported palpitations. Both symptoms
persisted approximately 2 hours.

After inhalation of epinephrine, 9/14 subjects ex-
perienced tremor, which was rapid in onset and sub-
sided after 5 to 20 minutes. After large doses of in-
haled epinephrine, gastrointestinal symptoms were
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FIG. 5. Venous plasma epinephrine concentrations and
heart rates in four subjects who received 30 inhalations
of epinephrine (i.e., 4.5 mg delivered during 10 minutes)
in the pilot experiments. This dose level was not studied
further because of gastrointestinal side effects. Symbols
same as in Fig. 2.

experienced. Twenty inhalations caused general gas-
trointestinal symptoms with slight nausea in two of
eight subjects and strong nausea in two individuals,
one of whom also vomited. In three of these subjects,
the reactions subsided within approximately 80 min-
utes after administration. One subject with strong nau-
sea, however, had moderate persisting symptoms for
several hours. The largest dose tested (30 inhalations)
caused even more marked gastrointestinal symptoms
of the same character.

No cardiac arrhythmias were observed on the tape-
recorded ECGs after either of the routes or dosages
of epinephrine.

DISCUSSION

Intravenous injections of antigen to sensitized an-
imals evoke rapidly occurring anaphylactic reactions
that trigger rapid and marked elevations of plasma
epinephrine concentrations.® '° Similarly, case reports
have demonstrated that the cardiovascular responses
to anaphylaxis induced by intravenous injections of
histamine-releasing drugs in man are extremely rapid
and that these reactions trigger the release of endog-
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enous epinephrine, resulting in epinephrine levels of
5 to 10 nmol/L in plasma within | to 2 minutes after
administration of the drug.'" ? Since the anaphylactic
reaction to an insect sting may develop rapidly, it
appears important to choose a dose and a route of
administration that results in sufficiently high plasma
concentrations of epinephrine within minutes after
self-administration if a preventive or ameliorating ef-
fect is to be obtained.

The present study demonstrates that the absorption
of epinephrine from subcutaneous tissue on the thigh
is extremely variable and may be very slow in some
individuals. Thus, the maximal epinephrine levels
achieved varied between 0.7 and 8 nmol/L, and these
maxima were attained at time points from 5 to 120
minutes after injection. Our findings of poor and vari-
able absorption of subcutaneously administered epi-
nephrine are in agreement with previous findings in
the rat.’ It is not surprising that the absorption of
epinephrine from a subcutaneous depat is low and
variable in view of the well-established use of epi-
nephrine as a local vasoconstrictor that delays the
absorption of local anesthetics from tissue depots for
example.

In the treatment of asthma, 0.5 to | mg of epi-
nephrine, subcutaneously, has been advocated as the
optimal dose.'* ' However, our results demonstrate
relatively low plasma epinephrine levels (about 1.5 to
2 nmol/L on the average) after the injection of 0.5
mg. It therefore appears reasonable to advocate larger
doses and/or the intramuscular or intravenous route
when anaphylactic reactions are treated* '* and per-
haps also when asthma is treated. The intramuscular
route does not appear to have been advocated for self-
treatment and may be less safe than the subcutaneous
route in inexperienced hands. The present results,
however, cast considerable doubt on the use of the
subcutaneous route of administration for self-treat-
ment with epinephrine to prevemt anaphylactic re-
actions.

Inhaled epinephrine, by contrast, was rapidly and
dose dependently absorbed. It is noteworthy that con-
siderably larger doses than those recommended in the
treatment of asthma were required to elevate plasma
epinephrine concentrations to levels that might have
a protective effect in connection with exposure to an
allergen. Thus, approximately 20 inhalations (3 mg)
of epinephrine were required to achieve plasma con-
centrations on the order of 6 nmol/L, which is a level
previously demonstrated to counteract allergen-in-
duced bronchoconstriction.® There was considerable
interindividual variation with regard to the epineph-
rine concentrations achieved in plasma after inhala-
tion. However, the rate of absorption was more rapid

J. ALLERGY CLIN. IMMUNOL.
DECEMBER 1986

and considerably less variable than after subcutaneous

.injections, as the peak concentrations of epinephrine

were achieved within 5 to 10 minutes in practically
every experiment.

Our findings are in agreement with results from
experiments with dogs demonstrating a rapid and ef-
ficient absorption of epinephrine after endotracheal
instillation.'* ' Endotracheal administration of epi-
nephrine has also been used successfully in a couple
of cases of human anaphylaxis.'”

Hoehne et al.'® determined the urinary excretion of
epinephrine after subcutaneous injection (0.5 mg) and
inhalation (2.4 mg) of epinephrine. They found a
clearly enhanced epinephrine excretion after injection
but not after inhalation and, therefore, advocated the
use of inhaled epinephrine only when upper airway
obstruction was being treated.'® Differences between
their study and the present study may, in part, be due
to differences in inhalation technique, since Hoehne
et al.'® administered their 15 inhalations more rapidly.
It is known that <10% of an inhaled dose reaches the
deeper respiratory tract even with a good inhalation
technique.' Our results support the use of inhaled
epinephrine for self-administration, provided that a
good inhalation technique is used, since, presumably,
efficient plasma levels of epinephrine appear to be
attained more rapidly with this technique than with
subcutaneous injection.

Apart from the greater rapidity with which the epi-
nephrine is absorbed from the airways, it is more
convenient for the patient to handle a metered-dose
aerosol than equipment for injections. Furthermore,
it may be a considerable advantage to obtain high
concentrations of epinephrine in the airways, since
Bamnard' found that most deaths (69 of 100 investi-
gated cases) after insect stings appeared to be related
to respiratory obstruction. Thus, local antiallergic,
bronchodilating, and mucosal-decongesting effects of
epinephrine in the airways should be beneficial. It
would, however, be advantageous to use an aerosol
delivering a larger amount of epinephrine per dose,
since the time required to administer 1.5 to 3 mg with
the currently available metered aerosol is rather long,
if a good inhalation technique is to be ensured.

The cardiovascular responses noted in the present
study were rather small and consisted of an initial
short-lasting tachycardia after 10 to 20 inhalations of
epinephrine. After subcutaneous injection, there was
a biphasic heart rate response. The initial increases in
heart rate may, in part, have been evoked by stress,
anticipation, or pain in connection with the injection.
The small heart rate responses are in accordance with
our previous experience using intravenous infusions
of epinephrine.”® The more protracted increases in
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blood glucose found after subcutaneous injection or
20 inhalations of epinephrine demonstrate that the
effect of epinephrine is long lasting after these pro-
cedures.

The most important side effect observed in the pres-
ent study was gastrointestinal discomfort with nausea
and occasional vomiting after large doses (3 to 4.5
mg) of inhaled epinephrine. This may be related to
local effects of epinephrine on the gastrointestinal tract
because the symptoms appeared rather late, and it may
be presumed that >90% of the dose was swallowed. '
Furthermore, this type of side effect was not noted
after subcutaneous injection. Well-known side effects
observed after both routes of administration were mild
tremor and palpitations in some individuals. This did
not cause much discomfort to the subjects. Thus, the
gastrointestinal side effects are dose limiting when
epinephrine is inhaled.

Even though epinephrine is considered to be’ the
drug of choice for use in connéction with anaphylactic
or threatening anaphylactic reactions, very little is
known about what doses or plasma concentrations are
required in this context. In subjects with asthma, in-
fusion of epinephrine to the plasma concentrations
observed after 20 inhalations of epinephrine in the
present study has been demonstrated to counteract
bronchoconstriction induced by inhaled allergen. The
efficacy of circulating epinephrine with regard to the
other manifestations of anaphylaxis is not known.

“ Evaluation of the clinical effectiveness of epinephrine

would require a comparison of the effects of epi-
nephrine and placebo in allergen-provoked anaphy-
laxis. Such a study would entail considerable risks
and would most likely be considered unethical. Thus,
even if we have demonstrated a rapid absorption of
epinephrine after inhalation, our results cannot yet be
used as therapeutic guidelines without clinical docu-
mentation of possible protective effects in patients
known to suffer reactions, e.g., after insect stings.
In summary, our study demonstrates that inhaled
epinephrine is rapidly absorbed and may be suitable
for self-administration to prevent anaphylactic reac-
tions after insect stings. This method is easy for the
patient to handle and has the advantage of providing
high concentrations of epinephrine in the airways. The
absorption of subcutaneously administered epineph-
rine was found to be too variable and slow to be
advocated for this purpose. When epinephrine is in-
haled, large doses (2 to 3 mg) and a good inhalation
technique are, however, required to achieve rapid in-

Subcutaneous injection and high-dose inhalation of epinephrine 1179

creases of plasma epinephrine to levels previously
demonstrated to counteract allergen-induced broncho-
constriction. With inhaled epinephrine, late-occurring
gastrointestinal side effects were dose limiting.
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Nonprescription Bronchodilator
Medication Use in Asthma*

Ware G. Kuschner, MD;' Todd C. Hankinson; Hofer H. Wong, BS; and
Paul D. Blanc, MD, MSPH, FCCP

Study objective: Many persons with asthma self-medicate with widely available and potentially
hazardous nonprescription medicines. This study assessed the demographic and clinical covari-
ates of self-treatment with over-the-counter asthma medications (OTCs).
Design and setting: We conducted an analytical investigation using questionnaires and measures
of lung function, comparing OTC and prescription medication users. We recruited adults with
asthma by public advertisement.
Subjects: We studied 22 exclusive prescription asthma medication users, 15 exclusive OTC users,
and 13 other subjects who combined prescription medication use with self-treatment with asthma
OTCs. All but one OTC user self-medicated with a nonselective, sympathomimetic metered-dose
inhaler.
Results: Taking income, access to care, and self-assessed disease severity into account, male
gender was strongly associated with exclusive OTC use alone (odds ratio [OR]=8.9, 95%
confidence interval {CI]=1.3 to 61) and mixed OTC-prescription medication use (OR=9.7, 95%
CI=1.1 to 83). The covariates of income, access to care, and self-assessed disease severity
provided significant additional explanatory power to the model of exclusive OTC use (model x*
difference 11.3, 5 df, p<0.05). Pulmonary function was similar among OTC and prescription
medication users. However, prescription medication users’ self-assessed asthma severity (mild
compared to more severe) was associated with postbronchodilator reversibility of FEV; obstruc-
tion (6% vs 18% reversibility, p<0.05) while exclusive OTC users’ self-assessed severity showed
the reverse pattern (19% vs 8%, p=0.2).
Conclusion: Asthma education programs attempting to discourage unregulated bronchodilator
use should give consideration to this profile of the “asthmatic-at-risk.”

(CHEST 1997; 112:987-93)

Key words: asthma; bronchodilator; nonprescription; OTC, PFT
Abbreviations: CI=confidence interval; MDI=metered-dose inhaler; OR=o0dds ratio, OTC=over-the-counter;

PEFR=peak expiratory flow rate; PRE=prescription medication exclusively; PRE/OTC=both prescription and
over-the-counter medications

Many persons with asthma self-medicate with

widely available nonprescription drugs, espe-
cially over-the-counter (OTC) inhaled and orally
administered bronchodilators. Although bronchodi-

*From the Divisions of Occupational and Environmental Medi-
cine (Drs. Kuschner and Blanc) and Pulmonary and Critical
Care Medicine (Drs. Kuschner and Blanc), Department of
Medicine, and the Cardiovascular Research Institute (Drs.
Kuschner and Blane, and Mr. Wong), University of California
San Francisco; and Middlebury College (Mr. Hankinson),
Middlebury, Vt
tCurrently “at the Division of Pulmonary and Critical Care
Medicine, Stanford University Schoul of Medicine, and Veterans
Affairs Palo Alto Health Care System, Palo Alto, Calif.
Supported by National Research Service Award No. HLO7185
a Foundation for Fellows in Asthma Research Award (Dr.
Kuschner), and Research Career Development Award No.
H1L.03225 (Dr. Blanc)
Manuscript received January 15, 1997; revision accepted April
21.
Reprint requests: Paul Blanc, MD, FCCP, 350 Parnassus Ave,
Suite 609, San Francisco CA 94117

lators have an undisputed role in the short-term
management of asthma, their unsupervised use pre-
sents potential risks. Use of sympathomimetics, and
in particular nonspecific B-adrenergic receptor ago-
nists, may result in adverse cardiovascular and CNS
effects. Serious toxic reactions from nonprescription
medications containing theophylline and ephedrine
and from nonprescription inhaled epinephrine, al-
though infrequent, does occur.l® Poison control
data, combining intentional overdose and misadven-
ture, report more than 3,000 nontheophylline @,-
agonist cases annually and do include one recent
inhaled epinephrine death.”$

In contrast with sympathomimetic bronchodila-
tors, anti-inflammatory medications such as cortico-
steroids are typically available only by prescription.
Because inhaled corticosteroids are highly effica-
cious and have a very favorable side-effect profile,

CHEST/112/4/OCTOBER, 1897 987
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they are now a cornerstone of recommended treat-
ment for adult asthma.®1° Indeed, the underutiliza-
tion of anti-inflammatory therapy has been postu-
lated as a possible remediable factor associated with

recent increases in asthma mortality and morbidi-
11-16

Reports from Australia have linked the use of
nonprescription bronchodilators in adults with both
the underutilization of inhaled corticosteroids and
with infrequent physician consultation.1?-1¥ To our
knowledge, however, there are no other published
reports studying nonprescription medication use
among persons with asthma and its impact on asthma
management strategies. To address this knowledge
gap, we carried out a descriptive analytic study
seeking to characterize adults with asthma who
self-treat their condition with nonprescription
asthma medications. We wished to identify illness
and demographic characteristics associated with
nonprescription bronchodilator use, in particular so-
cioeconomic variables that might impact access to
care and psychosocial variables that might influence
perceived need for care.

MATERIALS AND METHODS

General Study Design

This was a descriptive and analytical study comparing clinical
and demographic characteristics among persons who, over the 12
months prior to study, had used prescription asthma medications
exclusively, nonprescription asthma medications exclusively, or
who had used both prescription and nonprescription asthma
medications. Demographic and clinical data were obtained
through an interviewer administered, structured questionnaire.
Pulmonary funchion was assessed by spirometry performed be-
fore and after administration of a bronchodilator. Ambulatory
peak expiratory flow rates (PEFRs) were self-assessed over a
6-day period. The study was approved by the University of
California San Francisco Commttee on Human Research. The
questionnaire and spirometry were performed in the Asthma
Clinical Research Laboratory of the University of California San
Francisco Medical Center.

Subject Recruitment

Using paid commercial newspaper advertisements, we re-
cruited individuals who had used medication for the management
of their asthma within the previous 12 months. Advertisements
were placed in the Bay Guardian, a free weekly newspaper
widely distributed throughout San Francisco, and in the Chron-
icle, the major moming daily newspaper in San Francisco. We
intentionally employed advertisements worded such that asth-
matics were recruited without regard to medication type or
prescription status. We also ran supplemental advertisements in
the same newspapers that specifically sohcited persons who had
used nonprescription asthma medications, either exclusively or in
combination with prescription asthma medications, over the
previous 12 months. We recruited sequentially until 50 partici-
pants, aged 18 to 50 years, were enrolled, including at least 25

988

who reported any use of nonprescription asthma medications. We
did not retain data on potential participants who responded to
our advertisement but did not use either prescription or nonpre-
seription medication for asthma or who otherwise did not meet
study criteria

Questionnaire

Subjects were administered a 15-min structured questionnaire
by a single interviewer. The questionnaire was adapted from a
more extensive, previously validated instrument.2® Demographic
information was ascertained, as well as employment and health
insurance status, smoking history, and annual household income.
A positive smoking history (“ever smokers”) was defined as having
smoked at least 100 lifetime cigarettes. Annual household income
was assessed by ranges. Responses were analyzed as the middle
value of the reported range, except for the range =$75,000 where
the lower range value was used. Two subjects, exclusive OTC
users, with missing data for income were each assigned an
income value equal to the median value for the entire study
group. Predictive models including income were run with and
without these two subjects included.

Asthma symptoms and clinical parameters, subjects’ percep-
tion of illness severity, and health services utilization were also
assessed by questionnaire. Data solicited included age of onset of
asthma symptoms, frequency of symptoms, age of physician
diagnosis (if ever), subject-perceived asthma severity, access to a
health-care provider for asthma management, and hospitaliza-
tions and emergency department visits for asthma exacerbations.

Information on subjects’ use of asthma medications was solic-
ited, including prescription and nonprescription oral and me-
tered dose inhaler (MDI) bronchodilators, oral and MDI corti-
costeroids, and other asthma therapies. Subjects were specitically
asked about use of 1) proprietary epinephrine (Primatene Mist or
Bronkaid Mist), or generic MDI epinephrine; 2) proprietary
albuterol (Proventil or Ventolm), or generic albuterol; 3) propri-
etary metaproterenol (Alupent or Metaprel), or genenc MDI
metaproterenol; and 4) Primatene or Bronkaid tablets or non-
prescnption and prescription theophyllme and/or ephedrine-
containing oral preparations. Nontraditional asthma therapies
were defined as coffee, black tea, other caffeine-contaning
products, and herbal tea or tablets consumed with the specific
intent to treat asthma.

Spirometry and PEFR Measurements

Subjects were asked to refrain from using a bronchodilator or
from consuming any caffeine-contaning beverage or food for at
least 8 h prior to performing spirometry. Spirometry was per-
formed on all subjects both before and after directly observed
administration of albuterol by MDI. A total of 180 ug of albuterol
was administered in two actuations of an MDI with a 1-min
interval between actuations. Posthranchodilator spirometry was
performed 13 min after the second actuation.

Spirometry was tested with the subject mn the sitting position.
We measured FEV, using a rolling seal spirometer according to
American Thoracic Society standards 2! Maximal flow-volume
curves, using the rolling seal spirometer, were measured by
analyzing flow and volume signals. Spirometry was performed
either in the morning or afternoon, between 8 aM and 6 PM. We
did not attempt to control for diurnal variation in lung function.

Subjects were instructed in the use of a standard-range peak
flowmeter (MiniWright; Clement Clarke Inc; Columbus, Ohio)
per published guidelines.?? Subjects were asked to measure their
PEFR twice daily for 6 consecutive days They were instructed to
make three consecutive peak flow measurements between 7 AM

Clinical Investigations
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and 9 AM and again between 7 PM and 9 PM and to record the
PEFR values in a diary provided to them.

Classification of Subjects by Medication Use

Fifty subjects were divided into three groups based on their
responses to questions on asthma medication use. Those subjects
who had used prescription asthma medications exclusively over
the preceding 12 months were classified as preseription medica-
tion (PRE) subjects (n=22). Those subjects who reported use of
nonprescription epinephrine by MDI or use of nonprescription
oral medications containing theophylline and/or ephedrine for
treatment of asthma over the preceding 12 months, and who had
not used any prescnbed asthma medications over the preceding
12 months were classified as OTC subjects (n=15). Subjects who
had used both prescription and OTC medications for the treat-
ment of asthma over the preceding 12 months were classified as
PRE/OTC subjects (n=13).

One of the OTC subjects reported using only oral nonprescrip-
tion ephedrine-containing bronchodilator medications over the
12 months prior to study. All 27 other OTC subjects reported use
of epinephrine-containing bronchodilator medications adminis-
tered via an MDI, with or without oral medications over the 12
months prior to study. The two most common OTC inhaler
brands reported were Primatene Mst (n=25) and Bronkaid Mist
(n=7) (some subjects used both brands) Five PRE/OTC subjects
and six OTC subjects reported use of nonprescription oral
ephedrine-containing bronchodilator medications over the 12
months prior to study m addition to their inhaled medications.

Of the 35 subjects who used prescription asthma medication
either exclusively or in combination with OTC products (those in
either the PRE or PRE/OTC groups), all used preseription
B-agonist MDIs and 14 {40%) had used inhaled steroids in the 12
months prior to mterview. This included 4 of the 13 PRE/OTC
group and 10 of the 22 PRE group (p>0.6).

Statistical Analyses

Diurnal variation in PEFR was calculated for each day as the
difference between the maximum morning value and the maxi-

mum evening value divided by the maximum value for the entire
day. PEFR varability was calculated as the mean of the PEFR
diurnal variation X 100% for those subjects who carried out PEFR
maneuvers on at least 4 days of the 6-day study period. We
excluded from the PEFR analysis two subjects (both from the
PRE group) who did not record PEFR twice daily for at least 4
days.

{Ne used a standard statistical package in the data analysis (SAS
Institute Inc; Cary, NC). Data among the three groups were
compared by analysis of variance (normally distributed continu-
ous varniables), the Kruskal-Wallis test (income); or the Mantel-
Haenszel x* test for trend (dichotomous varnables). We used
multiple logistic regression to estimate the associations among
gender, access to a health-care provider, annual household
income, subject perception of asthma seventy, and steroid use
with the use of nonprescription asthma medications. We carried
out these estimations for two models. The first model mncluded
exclusive PRE and exclusive OTC subjects, with the dependent
variable OTC medication use. The second model included those
subjects who used both prescription and nonprescription asthma
medications (PRE/OTC) or exclusive PRE users. In the second
model, the dependent variable was again nonprescription asthma
medication use. The independent vanables were the same in
both madels. To assess the added explanatory power of covar-
ates, we also tested the changes in model x> of the logistic
regression with and without these additional vanables.

RESULTS

Demographic Characteristics

As shown in Table 1, nonprescription medication
use was more common among male subjects than
among female subjects (p=0.008, x* test for trend).
There was greater nonprescription medication use
among persons who did not have a primary caregiver
for asthma management, although this difference
was of borderline statistical significance (p=0.10).

Table 1—Demographics and Subject Characteristics*

OTC PRE/OTC PRE P
Subject Characteristics (n=15) n=13) (n=22) Value
Age, yr, mean=8D 33.3x9.3 33.7£8.2 34784 >08
Female gender, No. (%) 6 (40) 5 (38) 18 (82) 0.008
White non-Hispanic, No. (%) 10 (67) 5 (38) 15 (68) >0.7
Currently employed, No. (%) 8 (53) 6 (46) 12 (55) >0.9
Currently insured for health care, No. 9 (60) 6 (46) 17 (77) 0.23
(%)
Age of first asthma “attack,” yr, 124+122 89=116 11.5x9.5 >0.6
mean*SD
Age, yr, asthma initially physician 13.3*+118 130+13.7 13.611.7 >0.9
dagnosed, mean= spt
Annual family income 1 thousands of 15 [7.5-35] 15 [7.5-25] 20 [15-62.5] 0.23
dollars, median [interquartile range[*
Have a pnmary caregiver, No. (%) 7 {47) 6 (46) 16 (73) 0.10
Ever smokers, No. {%) 5 (33) 4 (31) 8 (36) >08

*QTC=users of OTC bronchodilators exclusively over the 12 months prior to study; PRE/OTC=users of both prescnption and OTC
bronchodlators over the 12 months prior to study; PRE =users of prescription bronchodilators exclusively over the 12 months prior to study; ever

smoker=smoked =100 cigarettes in entire life.

'One subject each in the OTC and PRE/OTC groups did not report an MD diagnosis.

'Data not avalable for two subjects.
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Reanalyzed as a dichotomous comparison between
PRE subjects and all subjects reporting nonprescrip-
tion medication use over the prior 12 months (ie,
PRE [n=22] vs combined OTC and PRE/OTC
[n=28]), access to a primary caregiver was more
strongly associated with subjects reporting exclusive
use of prescription asthma medications: 16 (73%) of
PRE subjects reported access to a primary caregiver
compared with 13 (46%) of the combined OTC and
PRE/OTC subjects (p=0.06).

There was no statistically significant difference in
annual household income among the three groups
(Table 1). Reanalysis in a dichotomous comparison
did not appreciably strengthen the association. There
were also no statistically significant differences in
age, ethnicity, employment status, insurance status,
smoking status, or age of asthma onset among the

groups.

Spirometry and PEFR

Pulmonary function data are shown in Table 2.
The mean percent predicted values for FEV,, FVC,
and the FEV /FVC were within normal range for all
groups and were quite similar among the three
groups. Mean postbronchodilator improvement in
FEV, as a percentage of baseline was greater than
10% in all groups and was not statistically different
among the groups. In a dichotomous comparison
between OTC and PRE/OTC subjects combined
(any nonprescription medication use) vs PRE sub-
jects, there was a greater proportion of nonprescrip-
tion medication users with >10% improvement in
FEV, postbronchodilator (18/28; 64%) compared
with PRE subjects (8/22; 36%), but this was of
borderline significance (p=0.09).

PEFR variability was assessed for a total of 48
subjects. Forty-two subjects completed 6 days, 3
subjects completed 5 days, and 3 subjects completed
4 days of PEFR measurements. PEFR variability did
not differ meaningfully among the three groups
(Table 2).

Health-Care Utilization and Subject Perception of
Hllness

None of the 15 OTC subjects reported ever having
received either oral or IV corticosteroids for the
treatment of asthma (Table 3). In contrast, 7 (54%)
PRE/OTC subjects and 11 (50%) PRE subjects had
at some time been treated with systemic corticoste-
roids (p=0.004). A history of having been hospital-
ized for asthma was less common among OTC
subjects, although it was of borderline statistical signif-
icance (p=0.06), while the proportions reporting any
emergency department asthma visits were similar.

There was no statistical difference in subject re-
ported use of nontraditional asthma therapies among
the three groups. There was also no statistical differ-
ence in subject reported sense of fatalism about their
asthma, or in their belief that they would be able to
anticipate an asthma decompensation (Table 3).

As shown in Table 3, OTC and PRE/OTC subjects
rated their asthma as less severe than the PRE
subjects (p=0.02). We further analyzed perceived
asthma severity in relation to nonprescription med-
ication by comparing the differences in the postbron-
chodilator improvement in FEV, between those
subjects who characterized their asthma as mild vs
those who characterized their asthma as moderate to
severe. Among PRE subjects, there was a marked
difference in mean (£SD) postbronchodilator im-
provement in FEV, among the 6 subjects who
characterized their asthma as mild (5.6%%6.2%) and
the 16 subjects who characterized their asthma as
moderate or severe (18.4%+22.8%) (p=0.05). In
contrast, among those subjects who reported exclu-
sive nonprescription medication use, there was a
greater change in FEV, postbronchodilator among
the 10 subjects who characterized their asthma as
mild (19.2%*16.8%) compared to those who char-
acterized their asthma as moderate to severe
(8.2%*12.6%), although this difference was not
statistically significant (p=0.2; among the mixed
group, the difference was less pronounced (15.8+3.4
vs 21.2*16.1, p>04).

Table 2—Pulmonary Function

p

Pulmonary Funchon Measure OTC (n=15) PRE/OTC (n=13) PRE (n=232) Value
FEV,, % predicted, mean=SD 89.9£20.0 86.3+19.0 91.5+26.4 >0.8
FVC, % predicted, mean=SD 100.3£15.8 100.0+12.8 98.9*174 >09
FEV/FVC, %*SD 72.9+14.2 69.8+13.3 740*154 0.7
Postbronchodilator change m FEV, as % of +15.5+160 +188+11.9 +10.4+204 >0.8

baseline, mean+S8D

PEFR vanability, mean %+SD* 9.9+56 8.7+48 10.0£5.2 >0.7

*Data mussing for two PRE subjects.
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Table 3—Subject-Perceived Asthma Severity and Health-Care Utilization

OoTC PRE/OTC PRE p
Descriptor (n=15) (n=13) (n=22) Value
Ever visited an ED* for asthma, No. (%) 8 (53) 9 (69) 14 (64) >0.5
Ever been hosprtalized for asthma, No. (%) (7 5(38) 8 (36) 0.06
Have ever received IV or oral corticosteroids for asthma, No. (%) 0(0) 7 (54) 11 (50) 0.004
Subject perceived asthma severity=moderate or severe, No. (%) 5(33) 7 (54) 16 (73) 0.02
Fatalistic attitude,’ No. (%) 5(33) 6 (46) 10 (45) >04
Anticipate decompensatmn,’ No. (%) 1(73) 8 (62) 9 (86) 0.3
Have ever used nontraditional therapy for asthma,’ No. (%) 8 (53) 4(31) 4 (64) >0.4

*ED=emergency department

'Subjects who agree or strongly agree with the statement, “It seems as though fate and other factors beyond my control affect my asthma.”
!Subjects who agree or strongly agree with the statement, “Usually, I can tell when my asthma is going to get worse.”
$Nontraditional therapy=herbs or caffeine-containing coffee or tea to treat asthma.

Multiple Logistic Regression Analysis

We carried out multiple logistic regression analysis
in order to estimate the association between demo-
graphic and illness characteristics, analyzed together,
in relation to nonprescription asthma medication
use. The predictive model included the following:
gender; annual household income stratified by quar-
tile; access to primary caregiver for asthma manage-
ment; and subject assessment of illness severity. We
chose these variables because of their associations
with OTC and PRE use in the univariate analyses
presented previously (Tables 1 and 3).

We tested this predictive model restricting the
analysis to OCT and PRE subjects only (n=37) with
the dependent variable exclusive nonprescription
medication use (model one) or restricting the anal-
ysis to mixed PRE/OTC vs PRE alone (model two,
n=35) (Table 4). In both of these multiple logistic
regression analyses, there was a statistically signifi-
cant association between male gender and nonpre-
scription medication use even taking into account
the other covariates studied. The odds ratio (OR)
and confidence interval (CI) for exclusive nonpre-
scription medication use associated with male gen-
der was OR of 8.8 (95% CI, 1.3 to 61), while for
mixed nonprescription medication use, it was similar:
OR, 9.7 (95% CI, 1.1 to 83). We also reanalyzed
model one excluding the two subjects with assigned
income values. The gender association was unaf-
fected (OR, 8.3; 95% CI, 1.7 to 42).

To assess whether demographic and illness char-
acteristics, taken together, provided additional ex-
planatory power in predicting any nonprescription
medication use, we calculated the difference in
model x? of logistic regression model estimated for
gender alone. For exclusive nonprescription medica-
tion use, the model x? difference with the additional
variables compared to gender alone was 11.3 (3 df,
p<0.05), consistent with statistically significant
added explanatory power; for mixed use, the X2
difference of 7.45 was not as great (0.10<p<0.20).

DiscussionN

Our study suggests a “profile” of the person with
asthma who is more likely to self-medicate asthma
with nonprescription bronchodilators. The picture
that emerges is that of a man who views his asthma
as mild, whether or not the degree of reversible
airflow obstruction supports that self-assessment.
The association with male gender in particular was
powerful and is consistent with the findings of a
recent Australian study.'®

To our knowledge, there are no clinical studies
supporting the treatment of asthma with inhaled
epinephrine in preference to By-selective agents.
The undersupervised use of oral preparations con-

Table 4—Risk Factors Associated With OTC
Bronchodilator Use*

Model 1 Model 2
Exclusive OTC PRE/OTC Use
{vs PRE Use (vs PRE Use
Only) Only)
OR, 95% CI OR, 95% CI
Risk Factor (n=37) (n=35)
Male gender 8.9' [1.3-61] 9.7' [1.1-83]
Income
Highest quartile 1.0 --- 1.0 ---
(referent})
Lowest quartile 2.6 [0.2-33] 7.8[04-154]
25-50% quartile 1.8 [0.2-18] 3.1[02-58]
50-75% quartile 1.9 [0.2-23] 29.5' [1.1-466]
Lacking pnmary caregiver 1.1 [0.6-8] 1.6[02-11]
for management of
asthma
Self-assessed severity
Moderate-severe 10 --- 1.0 ---
(referent)
Mild 75 [1.0-57] 1.6 0.2-10]

*Model one compares exclusive OTC users to exclusive prescription
users and exchudes those in the PRE/OTC group (n=13) Model two
compares mixed OTC users (PRE/OTC) with exclusive prescription
users and excludes those m the OTC group (n=15).

*p<0_05.
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taining theophylline or ephedrine may carry addi-
tional risks of adverse effect. Serious acute and
chronic toxic reactions due to nonprescription oral
and inhaled bronchodilator medication use, although
reported infrequently, do occur.-8 Additionally, non-
prescription asthma medication use has been linked
with underutilization of inhaled corticosteroids.17.18
We did not study these adverse outcomes in our
investigation. Our data do suggest that men who
self-assess their disease as “mild” could be at greater
risk for these potential outcomes because they are
the most likely to self-treat with OTC asthma med-
ications.

The objective physiologic measures of asthma that
we analyzed, including severity of airflow obstruction
as measured by FEV, airflow variability over the
course of a week as measured by PEFR, and mean
reversibility of airflow obstruction postbronchodila-
tor, did not differ meaningfully by nonprescription
medication use. Although these findings argue
against mild asthma severity per se as being the
predominant factor explaining self-medication with
nonprescription bronchodilators, prior steroid use
was indeed negatively associated with exclusive non-
prescription medication use. The greater proportion
of those ever hospitalized for asthma among subjects
who did not exclusively use asthma OTC may also be
a marker of greater severity. Of course, this could
reflect variable access to health care.

Importantly, among the nonprescription medica-
tion users, we observed no association between an
objective measure of airway responsiveness (post-
bronchodilator change in FEV;) and subjects’ assess-
ment of their own asthma severity. In contrast, the
expected association between degree of airflow ob-
struction reversibility postbronchodilator and self-
assessed illness severity (ie, greater reversibility of
airflow obstruction associated with subject-assessed
more severe asthma) was indeed manifest by the
exclusive prescription medication users that we stud-
ied. This finding is consistent with the concept that
dyspnea, or the perception of respiratory impair-
ment, is not necessarily linked with objective mea-
sures of functional impairment.?? That is, self-assess-
ment of asthma severity may not be “on target,”
especially among individuals who self-medicate their
illness with nonprescription bronchodilators. These
findings are also consistent with the observation that
OTC bronchodilator users perceive less disability
from asthma than did prescription bronchodilator
users, but they are no different from the prescription
users with respect to objective measures of disease
severity.17

We recognize that there are important limitations
to this study. The potential for selection bias is very
real and our findings may not be generalizable to all

992

adults with asthma. For example, our study popula-
tion was derived from individuals responding to
newspaper advertisements written in English. Not
surprisingly, all of our subjects were both literate and
English speaking. For this reason, our findings may
not extend to individuals with other demographic
profiles. We could not realistically employ the sam-
pling strategy used in prior Australian studies of
nonprescription MDIs (which were nevertheless B-
selective), where dispensing pharmacies and collab-
orating pharmacists were key to subject recruit-
ment.!718 Nevertheless, among the individuals we
did study, we found important differences between
prescription and nonprescription medication users,
despite the fact that they were all recruited by public
advertisement. We would not expect these differ-
ences to be attributable solely to selection bias within
the larger study group itself.

As with many clinical asthma studies, another
potential limitation to our investigation is impreci-
sion in objectively assessing asthma severity. Asthma
is, by definition, characterized by episodic exacerba-
tions, typically of variable severity and is, therefore,
not easily staged. Illness severity is, however, rele-
vant to any discussion regarding the appropriateness
of asthma self-medication with bronchodilators. It is
a particularly important assessment to make in study-
ing persons with asthma who may not have access to
anti-inflammatory medications. Our objective mea-
sures of airflow included both a one-time assessment
of pulmonary function and peak flow variability over
time, albeit a limited pericd. Importantly, however,
the measures were similar among the three groups
defined by medication use. This argues against cur-
rent physiologic impairment being the principal pre-
dictor of asthma self-medication. This, in turn, is
relevant because, while it is conceivable that self-
medication strategies with nonprescription bron-
chodilators might be safe for the mildest forms of
asthma, standard-of-care for moderate and severe
asthma includes the use of anti-inflammatory regi-
mens available only by prescription. In summary,
while acknowledging that there are inherent difficul-
ties in characterizing asthma severity, our findings
suggest that asthma OTC medication use is not
restricted to persons with only the mildest forms of
asthma. Particularly among those who tend to mix
prescription and OTC pharmaceuticals, asthma se-
verity (gauged by hospitalization, past systemic cor-
ticosteroid use, and recent inhaled steroid use) ap-
pears to be at least as great as that among exclusive
prescription medication users. Finally, our sample
size was relatively small. We took this into account by
including predictors (income and access to care) in
our multiple logistic model that did vary by medica-
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tion use even if this variability was not statistically
significant at the 0.05 level. Moreover, while the
small sample “n” we studied increases the chance for
beta error (failure to reject the null hypothesis
despite a real difference), it should not lead to
inappropriate rejection of the null hypothesis (alpha
error). The significant findings we do report are not
attributable to the small study “n.”

In conclusion, characterizing nonprescription
asthma medication users is important because they
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Table 3. Frequencies of selected respiratory diseases among persons 18 years of age and over, by selected dﬁmtothtla: United States,
2003

' Selected respiratory conditions'
; All persons 18 Asthma
) years of age —_— Chronic
Selected characteristic and over Emphysema Ever Stif) Hay fever Sinusitis ~  bronchitis
Number in thousands?®
TOtR . . .. i i i e 213,042 3,15 20,697 13,623 18,358 29,673 8,560
Sex }
Male ............., e 102,298 1,701 8,253 4,665 7,880 10,225 2,741
FOmalo. . ......ouiettiiiiien e, 110,744 1414 12,444 8,958 10,476. 19,447 5,620
Age , [

1844years......... T 110,538 155 11,204 6,972 9,407 13,183 3,254

45-B4Y0ars. . . .o it i e e e 68,248 1,261 6,722 4678 6,710 11,755 331

65-74years......... et e e 18,097 928 . 1,602 1,129 1,381 2,776 1,13

TSYeamBand over . ..oy i 16,150 m o 168 844 858 1,958 865

Race ' ) '

Trace*......... e e e 210,869 3,088 20,342 - 13,393 18,001 29,392 8,423
White. . . . . e 177,8%0 2,854 7Ry 1348 15838 25355 7.365
Black or African American . . . .. . .. e e 24,111 194 2,610 1,765 1,654 3,421 210
American indian or Alaska Native . . ... ........... 1,285 14 161 109 12 177 2
L 7,361 24 436 172 489 427 44
Native Hawalian or other Pacific Islander. . . . .. ...... 282 - ‘8 - "7 "2 -

2ormoreraces®. .......... e PR 2,173 29 354 230 265 280 137
Black or African American, white.. . . . . ........ ... . 239 ‘2 ‘38 17 32 *15 “20
American indian or Alaska Native, white . . . . ... ..... 953 ‘23 165 125 112 174 : 70

Hispanic or Latine origin® and race . I ‘

HISPaniC or LAtINO « - . . ot veienenenee e 26,272 80 ' 1,904 1,207 1,520 2,030 804
Mexican or Mexican American . .. ..........vuvn 16,661 *50 928 588 - 883 1,122 327

Not Hispanic or Latino, . . .. ..... e [ 186,770 3,035 18,793 12,415 . 16,828 27,642 7.957
White, SINGIE FACE. . . . . v v v nieninae i 153,032 2,778 156,404 10,265 14,436 23,476 87
Black or African American, singlerace .. ........... 23,492 191 2,524 1,701 1,812 3,349 803

Education” )

Less than a high schooldiploma . . . ............... 29,617 047 3,019 2,220 1842 3,540 1,618

High school diploma or GED®. . . ................. 54,153 1,123 4,532 3,085 3,581 ¢ 7218 2,283

Somecollege....... ... it 50,424 673 5,283 3,488 5,680 9,042 2,389

Bachelor's degreeorhigher . . ... ................ 48,414 3n 4,288 2,646 5,707 7,440 1,323

Family income®

Lessthan $20,000. . . ... ov i i e vt 38,818 1,068 4,669 3,350 2,827 5,241 2,477

$20,000 07 MOTB & . . ¢ v v voveee e n e ceeennnnen 159,081 1,893 14,928 9,545 14,424 22,493 5,600
$20000-$34999 . . ... ... .. 29,406 731 3,135 2,117 2,182 4,245 1,538
$35000-854999 . . . ... ...... .. .. 32,322 428 3,227 2,120 2,818 - 6,065 1,323
$55000-8$74,998 . . .. ... ...t 23,028 191 2,063 1,302 2,173 3,633 582
$75,000 0T MOMG. . .« . v vvennevennenoonrvnns 42,286 230 3,944 2,402 4,646 6,144 1,111

Povarty status'® '

POOK. & vttt ittt it e e e e 18,137 426 2,328 1,691 1,194 2,400 1223

Nearpoor . . ... . i iiiinnsroerrerninnsans 27,845 672 3,121 2,153 2,340 3,894 1,577

NOLPOOr . v v vttt e i aavacsenriannnns 11,175 1,385 10,640 6,773 10,534 16,974 3,846

Health insurance coverage"!
Under age 65 years:
L 1 T 125,722 754 11,785 7.485 12,189 18,801 4,096
Medicald. . ........ooiviiiiniiiii e 11,911 288 2,062 1,692 983 1,782 1,062
Other. .o vttt i e 5,709 231 634 474 574 854 363
Uninsured. . . . ..... .ot inernnnnn 34,519 143 3,369 2,044 2,338 3,332 1,032

Age 65 years and over: )

Private. . .. ... it i i e PPN 21,521 934 1,648 1,156 1,479 3,008 1,220

MedicaidandMedicare .. .........0 v neenanns 2,065 227 370 322 161 57 242

Medicareonly . .......oo0vviinir v vanrenss 7.902 352 §73 380 426 992 416

L0117 2,383 176 164 108 185 260 17

Uninsured. . ... .cove i iinin ittt 312 10 ‘16 7 *5 24 -
See footnotes at end of table.
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Table 3. Frequencies of selected respiratory diseases among persons 18 years of age and over, by selected characteristics: United States,

2003—Con.
Selected respiratory conditions’ . .
All persons 18 Asthma ’
. years of age Chronic
Selected characteristic and over Emphysema Ever Still Hay fever Sinusitis bronchitis
Marital status ' , Number in thousands?
Mamed. . ...t i i e 123,049 1,797 10,634 6,887 11,050 17,865 4,483
Widowed. . . ... cviiii it e 13,906 | 535 1,337 1,044 988 2,060 009
Divorcedorseparated, « . o oo ciiiv et e o 22,400 542 2,506 1,802 2,327 3,934. 1,308
Nevermamied. . . ... .coviviiiiinninnnnnnnnns 41,348 134 4,798 2917 3,008 4,297 1,329
Living with a partner. . . . . . e 11,309 103 1,353 928 920 1,447 525
Place of residence’? -
LargoMSA . ... vu ittt i e, 100,217 1,14 ' 9,196 6,063 8,714 12,928 3,327
SMEIMSA. ..\ ittt it i e 69,903 1,040 7,088 4,624 5823 9,936 3,069
NOLINMSA ...ttt i i it eesnanees 42,022 961, 4413 2,835 ane 6,808 2,174,
Region ) ‘ ' .
Northeast . ....... e et 40,954 5§77 4,322 2,855 3,779 5380 1,485 -
L O I 52,206 - 7N 5414° * 3,595 4,197 7352 2,085 .
SOUth. .o vvvevii ittt 77,592 1,311 6,640 4,422 5812 12,596 3,685
WBSE oo iiitveii i 42,289 435 4,320 2,751 4,568 4,345 1,428
Sex and ethnicity .

HispanicorlLatino,male . . .................. PN 13,447 *50 797 428 733 709’ 2138 .
Hispanic or Latina, female . . . .. .........."...... 12,825 *30 1,107 778 796 1522 - 391
Not HispanicorlLating: . . ......c.oovvvoveanoen * ‘

White, singlerace, male . . .. .......... ... : 73,466 1,514 6,066 3,460 6.229 8392 - 2,190

White, single race,female. . . .. ................ 79,566 1,263 9,338 6,805 8,207 15,084 4,602

Black or African American, single race, male- . . . ... ... 10,454 96 956 570 599 e77 . 266

Black or African American, single race, female .. ...... 13,038 “95 1,568 1,131 1,013 2,472 636

* Data preceded by an asterisk have a relative standard ermor of greater than 30%, and should be used with caution asmeydovmmemmoelmmrpdmmwm.
- Quantity zero. .
Respondents were asked in two separate guestions if thay had ever been told by a doclor or cther health professional thet they had emphysema or asthma. Respondents who had been told they had
asthma wore asked If they still had asthma. Respondents wers asked in three separate questions if they had been told by a doctor or other health professional in the past 12 months that they had hay
fever, sinusitis, or bronchitis. A person may be represented in more than one column.
2 for the are not inc! In the ies (s00 I')Mﬁawyamheludedlnthawlpecsms1ayaamnfagemdovof‘cdummmu\mmblemmndad.
*otal includes other races not shown sep y and p with unk family income, poverty status, health insurance, and marital status characterisycs.
“in accordance with the 1997 Standards for Federal data on race and Hispanic or Latino origin (see “Appendix II), the category "t race" refers to persons who indicated only a singie race group.
Persons who Indiceted a single race cther than the groups shown arre included in the total for *1 race,” but not shown separately due to small sample sizes. Therefore, the frequencies for the categary
1 race” wili be greater than the sum of the frequencies for the specific groups shown separately. Persons of Hispanic or Latino origin may be of any race of combination of races. The tables in this
report use the complata new Office of Management and Budget race and Hispanic origin terms, and the text uses shorter versions of these terms. for conciseness. For example, the category “1 race,
black or African American” in the tables is referred to as "black persons” in the text.
5Tha category “2 or more races” refors to ali persons who indicated more then one race group. Only two combinations of multiple race groups are shown due to small samplo sizes for other

. Th the for the gory “2 or more races” will be greater than the sum of the. frequencies for the specific jons shown oly. Pareons of Hispanic or
Latino origin may be of any race or combination of races.
Spersons of Hispanic or Latino origin may be of any race or combination of races. Similarty, the category "Not Hispanic or Latino™ refers 1o all persons who are nét of Hispanic or Latino origin,

regardess of race.

7Education is shown only for parsons aged 25 years and over.

8GED I8 Genera! D high school equivalency diploma.

he categories “Less than $20,000" and "$20,000 or more” inciude both p P g doHar and o only that their incomes were within one of these two categories (see
“Appendix 1*). The ind d 0 include only these who dollar

Wpoverty status is based on family income and family size using the U.S. Census Bureau's poverty ids for the previ I year. “Poor” persons are defined as below the poverty
threshokd. “Near poor” persons have incomes of 100% to less than 200% of the poverty “Not poor” p have that are 200% of the povarty threshold or greater.

e of health ge is based on a y of hy i gories. Persons with more than one type of health | were assigned to the first approp
category In the hierarchy. Persons under age 65 years and those age 65 years and over were classified separately due to the promil of Medi age in the older population. The category
“private” includes persons who had any type of privale coverage either alone or in combination with other coverage. For example, for persons age 85 years and over, “private” includes parsons with
oniy private coverage or private ge in with A The category “Uninsured” includes persons who had no coverage as well as those who had only indlan Health Service

coverage or had only a private plan that pald for one type of service such as accidents or dental care (see “Appendix 1I”).
12MSA is metropolitan statistical area. Large MSAs have a population size of 1,000,000 or more; small MSAs have a population size of less than 1,000,000. “Not in MSA" consists of persons not Iiving
In a metropoiitan statistical area.

DATA SOURCE: National Health Interview Survey, 2003.
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Table 4. Age-adjusted percentages (with standard errors) of selected respiratory diseases among persons 18 years of age and-over, by

selected characteristics: United States, 2003

Selected respiratory conditions?
' Asthma
. Chyronic
Selected charactaristic Emphysema Ever Still Hay fever Slnusttis bronchitis
Percent? (standard emor) .
TotaP (age-adjusted). + . . oo v v i eh e 1.5 (0.08) 9.7 (0.19) 6.4 (0.16) 8.6 (0.19) 13,9 (0:26) 40 (0.13)
ToRP (GIUGB) « + v v e e e e 1.5 (0.08) 9.7 (0.18) 6.4 (0.16) 8.6 (0.19) 14.0 (0.26) 40(0.13)
Sex '
L 1.8 (0.13) 8.0 (0.26) 4.6 (0.21) 7.6 (0.27) . 10.0 (0.&)' 2.7 (0.16)
Female. ........co0iiiiieiiiiinnnes 1.2 (0.09) 11.3(0.28) 8.1 (0.25) 9.5 (0.25) 17.5 (0.97) 5.2 (0.21)
Age* '
1844 YBAB. . .\ v e et e 0.1 (0.03) 10.1 (0.28) 6.3(0.23) 8.5 (0.28) 11.9(0.34) 29(0.17)
A5-BAYOAIS. .. .o ie e 1.9(0.17) 9.9 (0.34) , 6.9 (0.28) 9.8 (0.35) 17.3(0.48) 49(0.23)
L R N 5.1 (0.48) 8.9 (0.58) ' 6.2 (0.51) 7.6(057) - 15.4(0.85) 6.3 (0.52)
TEY0ars ARG OVEr . . ... ...t 4.8 (0.43) 7.3(0.59) 5.2 (0.48) 5.3 (0.48) 122(0.73) 5.4 (0.49)
10BOB5 . o o v ire it 1.5 (0.08) ~96(0.19) T 63 (0:16) T 8.5(0:19) —  ° 13.9(0:26)" -4:00.13)
WHHS. . . v v ciieae e eanens 1.6 (0.09) 9.6 (0.21) 6.4(0.18) 8.9 (0.22) 14.1 (0.28) 4.1 (0.18)
Black or Afican American . . .. ... .. ....... 1.0 (0.19) 10,7 (0.57) 7.2 (0.44) 6.8 (0.46) 14.3 (0.64) 3.9 (0.34)
American Indian or Alaska Native . ... ....... *1.1(0.84) 12.4 (2.41) 8.0 (1.75) 9.4 (2.43) 15.1(2.83) 52 (1.43)
T 0.5 (0.27) 6.4 (0.95) 2.7 (0.57) 6.5 (0.88) 65(0.78) - *1.4(0.45).
Native Hawailan or other Pacific Islander. . . .. .. ..... - *1.9(1.82) C - “4.1(2.58) “2.8(2.18) -
20rmoreraces®. .. ..ouviii e *1.4 (0.66) 15.7 (2.13) 10.4 (1.83) 12.2 (2.08) 14.5(2.12) 8.7 (1.49)
Black or African American, white. . . . . ....... "1.7(1.72) *16.1 (6.68) *9.9 (5.89) *15.5 (6.21) 9.4 (5.48) *14.4 (5.67)
American Indian or Alaska Native, white . . . . ... ... .. 2.5 (1.28) 17.0 (3.47) 132 (3.22) 12,0 (2.84) 20.8 (3.32) 8.1 (2.62)
Hispanic or Latino origin? and race ' '
Hispanicor kating . oo oo v v iee e e 0.6 {0.16) 7.5 (0.47) 4.8(0.36) 6.3 (0.44) 8.5(0.53) 2.8 (0.34)
Mexican or Mexican American . .. ......... . *0.8 (0.29) 6.0 (0.80) 3.8 (0.46) 5.6 (0.55) . 7.8(0.69) 2.8 (0.53)
Not Hispanic or Lating. . . . ... ..covounn.... 1.6 (0.08) 10.1 (0.21) 6.7 (0.18) 9.0 (0.21) 14.7 (0.29) ' 42(0.15)
White, SINGIB fBCB . + .« - o . v veennrnnrass 1.6 (0.09) 10.2 (0.24) 6.7 (0.20) 9.5 (0.24) 15.2 (0.32) 43(0.147),
Black or African American, singlerace . . ........... 1.0 (0.19) 10.6 (0.57) 7.1 {0.44) 6.8 (0.47) 14.3 (0.65) 4.0 (0.35)
Education®
Less than a high school diploma . . . ......... 2.7 (0.26) 10.1 (0.52) 7.4(0.46) 6.3 (0.43) 11.6 (0.59) 6.1 (0.38)
High school diploma of GED® . . .. ........... 1.9(0.17) 8.4 (0.35) 5.7 (0.30) 6.6 (0.30) 13,1 (0.46) 4.1 (0.26)
SOME CONBEB « « « v v et v st riieereninnanns 1.5 (0.16) 10.3 (0.38) 6.8(0.33) 11.0 (0.43) 17.8 (0.53) 4.7 (0.28)
Bachelors degree or higher . . .. oovvvuue. ... 0.9(0.14) 8.7 (0.38) 5.4(0.30) 1.6 (0.44) 15.2 (0.52) 2.9 (0.23)
Family income'® )
Less than$20,000. . ... .. ......c.onn.... 2.7 (024) 12.4 (0.45) 8.9 (0.38) 7.4 (0.39) 13.6 (0.52) 6.4 (0.35)
$20,0000rmMOMB . . .. .. oo iiiinannnaeas 1.3 (0.09) 9.3 (0.23) 6.0 (0.19) 8.9 (0.23) 13.9 (0.29) 3.6 (0.15)
$20,000-$34,999 . ... ... i ii e 2.3(0.26) 10.8 (0.51) 7.3(0.42) 7.5 (0.46) 14,7 (0.62) 5.2 (0.37)
$35000-$54999 . ... .. i it i 1.5 (0.22) 9.9 (0.51) 6.5 (0.42) 8.5 {(0.45) 15.6 (0.83) 4.2 (0.35)
$65000-$74.999 . ... ... ... 1.1(024) 9.0 (0.65) 5.7 (0.54) 8.9 (0.58) 15.4 (0.82) 2.9 (0.45)
$75,000 0F MOMB. . . . . o oo ooeee e 0.8 (0.22) 9.0 (0.52) 5.5 (0.43) 10.6 (0.59) 13.8(0.61) 2.7 (029)
Poverty status" .
POOT. « v te v ee e ettt e 2.9 (0.40) 13.5 (0.72) 9.8 (0.59) 8.7 (0.59) 13.8 (0.75) 7.4 (0.56)
Nearpoor ..............ccouuuuun.. 2.6 (0.30) 11.5 {0.58) 8.0 (0.50) 8.7 (0.59) 14.4 (0.65) 5.8 (0.40)
NOLPOOT « « v vt e et e et eae e 1.4(0.12) 9.5 (0.28) 6.1(0.29) 9.2 (0.27) 15.0 (0.34) 3.5(0.18)
Health insurance coverage'?
Under age 65 years:
PHVEIB. « v vt v v e e e e 0.5 (0.06) 9.4 (0.26) 6.0 (0.21) 9.7 (0.28) 14.7 (0.34) 32(0.17)
Medicaid. . .. ... ..... ..o, 2.7 (0.47) 17.8 (1.01) 13.7 (0.91) 8.5 (0.65) 15.3 (0.98) 0.2(0.72) *
Other. ... ottt it e e e it iy 2.6 (0.53) 11.0 (1.24) 7.8(1.14) 9.4 (1.29) 16.0(1.61) 5.1(0.87)
Uninsured. . ... ... it iinnranacraeas 0.5 (0.14) 9.8 (0.53) 6.0{0.42) 6.8 (0.43) 10.2 {0.53) 3.1(0.29)
Age 65 years and over.
Prvate. « ¢« o i i e e e 4.3 (0.40) 7.7 (0.52) 5.4 (0.45) 6.9 (0.53) 14.4 (0.75) 5.7 (0.43)
Medicaid andMedicare ................. 11.3 (1.90) 18.1 (2.14}) 16.8 {2.12) 7.9 (1.44) 17.5(2.11) 11.8 (2.09)
MediCarB OnlY « .« oo vv et 4.5(0.72) 7.3(0.81) 4.8(0.61) 5.4 (0.66) 12.6 (1.16) 6.3(0.74)
Other. . .. ... it ittt i 7.5 (1.50) 6.7 (1.21) 4.5(1.01) 6.9 (1.37) 10.9(1.75) 4.9 (1.22)
Uninsured. . .. ... ... i *2.7 (1.58) *5.4 (3.17) *1.8(1.79) “1.3 (1.04) *7.1 (3.60) -
Seo tootnotes at end of table.
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Table 4. Age-adjusted percentages (with standard errors) of selected respiratory diseases among persons 18 years of age and over, by
selected characteristics: United States, 2003--Con.

Selected respiratory conditions’ = .

Asthma
. Chronic
Selected characteristic Emphysema Ever Still Hay fever . Sinusitis bronchltis
Marital status " .. Percent? (standard error)
Mared. . ............... e [P 1.4 (0.11) 8.6 (0.26) 55 (0.22) 8.9 (0.27) 14.2 (0.35) 3.6 (0.18)
Widowed. . .....oviiin i e 17(028) . 100(1.71) 8.4 (1.67) 8.4 (1.96) 15.8 (2.21) 58(1.13) "'
Divorcedorseparated. . . .. ...........cc0n0un.nn 2.4 (0.26) 11.0 (0.53) 7.8 (0.48) 10.1 (0.54) 167(0.70) . 5.7(0.40) ..
Nevermarmied. . ........... PN [P 1.1 (0.22) 11.1 (0.54) 7.0(0.42) 7.1 (0.41) 11.8 (0.57) 3.8(0.36)
livingwithapartner. . . ................ [P 2.3 (0.69) 11.9 (1.20) 8.6 (1.04) 8.9 (1.09) , 1129 (1.12) 5.4 (0.86)
Place of residence’® . ..
Large MSA ... R R T R 1.2 (0.11) 9.1 (0.28) " 60 (0.24) 8.6 (0.28) 12.9 (0.33) 3.4(0.18)
SMAIMSA. . ...t i i e e 1.4 (0.13) 10.2 (0.39) 6.6 (0.26) 8.4 (0.36) 14.1 (046) | . 4.3(0.22)
NotinMSA ...... e et Ceeees . 2.1 (0.20) 10.3 (0.42), . 6.8 (0.39) 8.6 (0.41) 167 (0.71) 5.0(0.37). .
Reglon v . . ..
Nomtheast ...........c.ooiitiiii v vnennns 1.3(0.17) 10.7 (0.48) 7.0 (0.39) 9.3 (0.43) 13.2 (0.55) - 3.6(0.29)
MIBWESE & v o vt oeeaecnveenennnnrnnns Ceheen 15(0.16) - 10.4 (0.41) 6.9 (0.35) 8.0 (0.38) 14.1 (0.55) 4.0(0.27) -
South............cc.. e e T 1709) "778.5(0.30) TE7(025) T 74(030) T 16.7(048) “4.'6’(0223).
West . ...oieiiiiii e e 1.2 (0.15) 10.2 (0.41) 6.5 (0.36) 10.8 (0.51) 10.4 (0.46) 3.5(0:27)
Sex and ethnicity ’ .

Hispanic or Latino, male . . .. .. ihee et *0.8 (0.31) 6.0 (0.66) 3.2 (0.48) 5.7 (0.58) 5.9 (0.65) 't 2.0(0.40) ..
Hispanic or Latina, female . . . . . e ceetiia *0.3 (0.12) 8.9 (0.69) 6.3 (0.54) 6.8 (0.59) 11.0 (0.76) 3.5(0.49)
Not Hispanic or Latino: o .

White, single race, male . . . . . et 2.0 (0.16) 8.4 (0.32) 4.7 (0.25) 8.4 {0.39) 11.3 (0.40) --30(0.21)

White, single race, female. . .. . ................ 1.4 (0.11) 11.9 (0.35) 8.6 (0.31) 10.5 {0.32) 18.9 (0.45) 5.6 (0.26)

Black or African American, single race, mate ........ . 1.3 (0.34) 8.7 (0.85) 5.2 (0.64) 5.7 (0.85) 8.3(0.82) .2.6 (0.46)

Black or African American, single race, female .. ... ... 0.8 (0.25) 12.0 (0.78) 8.6 (0.65) 7.7 (0.65) 19.1 (0.98) 5.0(0.49)
* Data preceded by an asterisk have a relative standard emor of greater than 30%, and should be used with caution es they do not meet the d. of reliabiity or p

— Quantity zero.
Respondents were asked In two separate questions If they had ever been told by a doctor or ather health profi that they had emphy or astnma. Respondems who had bgen lold they had

asthma were asked if they stili had asthma. Respondents were asked in three separate questions if they had been told by a doctor or other health prafessional in the past 12 months that they had hay
faver, sinusitis, or bronchitls. A person may be represented in more than one column,
2 for the are not Inthe when (see “Appendix 1"). The p in this table are rounded.
3Total Includes other races not shown separately and persons with unknown edumﬁon. family income, poverty status. health insurance, and marital status characteristics.
“Estimates for age groups are not age adjusted.
Sin accordance with the 1997 Standards for Federal data on race and Hispanic or Latino origin (see “Appendix 1), the category “t race” refers to persons who indicated only a single race group.
Persons who indicated a single race other than the groups shown are included in the total for “1 race” but not shown separalely due to small sample sizes. Therefors, the frequencies for the category
“1 race” will be greater than the sum of the frequencies for the specific groups shown separately. Persons of Hispanic or Latino origin may be of any race or combination of races. The tables in this
report use the complete new OMB race and Hispanic origin terms, and the lext uses shorter versions of these terms tor cor For the gory “1 race, black or African Amarican” in
the tables is referred to as “black persons” In the text.
The categovy “2 or more races” refers to ail persons who Indicated more than one race group. Only two combinations of multiple race groups are shown due to small sample sizes for other
Therefore, the freq {es for the category “2 or more races” will be greater than the sum of the frequencies for the specific shown ly. Persons of Hispanic or

Lmlnooﬁglnmaybeofanyraceormbuwﬂmofmas
TPersons of Hispanic or Latino origin may be of any race or comhination of races. Similery, the category *Not Hispanic or Lating” refers to all persons who are not of Hispanic or Latino origin,
regardiess of race.
SEducation ks shawn only for persons aged 25 years and over. Estimates are age adjusted to the 2000 U.S. standard popuiation using four age groups: 25-44 years, 45-84 years, 65~74 years, and 75
years and over.
9GED is Ed) D high schoot equivalency dipioma.
1%Tho categories “Less than $20,000" and “$20,000 o more” include both persons reporting doliar amounts and persons reporting only that their incomes were wilhin one of these two categories (see

I"). The include only those persons who reportsd dollar amounts.
VPoveny status Is based on tamily income and family size using the Census Bureau's poverty th for the year. “Poor” persons are defined as below the poverty threshold.
“Near poor” pereons have incomes of 100% to less than 200% of the poverty “Not poor™ p have that are 200% of the poverty threshold or greater.
2ol of health ge Is based on a hierarchy of mutually exclusive categories. Persons with more than one type of health weore assigned to the first appropr
category in the hierarchy. Persons under age 65 years and those age 65 years and over were classified separately due to the p 1ce of \ in the older population. The category
“private” includes persons who had any type of privale coverage either alone or in combination with other coverage. For exampls, for persons age 65 years and over, “private” includes persons with
only private coverage or privaie n with The gory “L who had no coverage as well as those who had only Indian Health Service
coverage or had only a private plan mm paid for one type of eervice such as accidents os dental care (see Awendlx ).
3MSA is metropolitan statistical area. Large MSAs have a poputation size of 1,000,000 or more; small MSAs have a population size of less than 1,000,000, “Not in MSA™ consists of persons not Iiving
In a metropolitan statistica area.
NOTES: Unless i ifled, esti are age adj to the 2000 U.S. standard population using four age groups 18-44 years, 45-64 yeare, 65-74 years, and 75 years and over. For crude
percents, refer to table V in Appendlx -

Data source: National Health Interview Survey, 2003.
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Table V. Crude percentages (with standard errors) of selected respiratory diseases among persons 18 years of age and over, by selected
characteristics: United States, 2003

Selected respiratory conditions®
Asthma
N Chronic
Selected characteristic Emphysema Ever Still Hay fover Sinusitis " bronchitis
Percent? (standard error)

TOaP (CrUBB) - .« o v et e e 1.5 (0.08) 9.7 (0.18) 6.4 (0.16) 8.6 (0.19) 14,0 (0.26) 4.0 (0.13)

Tolal® (age-adjusted). . . . . .. vueee e et 1.5 (0.08) 9.7 (0.19) 6.4 (0.16) 8.8 (0.19) 13.9 (0.26) 4.0(0.13)
Sex

MBI oottt e 1.7 (0.12) 8.1 (0.26) 46(021) 7.7(027) 10.0 (0.33) 2.7(0.16)

FOMAIB. . ...\ vvve e e 1.3(0.10) 11.3 {0.28) 8.1(0.25) 9.5 (0.25) 176 (037) 5.3(0.21)
Age

1844 YOAIS. . . . oot 0.1 (0.03) 10.1 (0.26) 6.3(0.23) 8.5 (0.28) 1.9 (0.34) 2.9(0.17)

A5G4 YBAB. . . o\ttt 1.9(0.17) 9.9 (0.34) 6.9 (0.28) 9.8 (0.35) 17.3 (0.46) 4.9 (0.23)

L e 5.1 (0.46) 89(058)  62(051) 7.6(0.57) 15.4 (0.85) 6.3(0.52)

75y0ars @and over . . . .o . i 4.8 (0.48) 7.3 (0.59) .5.2(0.48) 5.3 (0.48) 122 (0.78) 5.4 (0.49)

Race ’ .

B I T O 1.5 (0.08) 9.7 (0.19) 6.4 (0.16) 8.6 (0.19) 14.0 (027) 4.0 (0.13)
White. . . ..oovunnnn e e 1.6 (0.09) 9.6 (0.21) 6.4 (0.18) 8.9(0.22) 14.3 (0.20) 4.1(0.15)
Black or Affican Amenican . . . . ..o v v e oo 0.8 (0.16) 10.8 (0.58) 7.3(0.45) 6.9 (0.49) 14.2 (0.66) 3.8 (0.33)
American Indian orAlaskaNative . . ... ........... *1.1 {0.82) 12.6 (2.45) 8.4 (1.86) 8.7 (2.35) 13.8 (2.50) 5.6 (1.52)
ASIN. o oottt e *0.3(0.18) 5.9 (0.88) 2.3 (0.47) 6.4 (0.88) 5.8 (0.82) *1.0{0.33)
Native Hawallan or other Pacific Islander. . . ... ... ... - 2777 - ' *8.0 (3.69) *4.1 (3.13) -

D O MOMBIACESS . o . o oottt ettt *1,3 (0.60) 16.3 (227) 10.7 (1.96) 12.2 (2.07) 13.0(1.88) 6.3(1.43)
Black or African American, Whte . . . . . v v v v eee i e *1,0 (0.97) *15.8 (6.28) “7.5(4.37) *13.3 (6.38) 82 (3.04) *8.3 (4.99)
American tndian or Alaska Native, white . . . . . .. .. ... 2.4 (1.27) 17.3 (3.55) 13.1 (3.26) 11.7 (2.83) 18.4 (3.48) 7.4 (2.45)

Hispanic or Latino origin® and race "

Hispanic or Latino . . . .. et a s ee i 0.3 (0.07) 7.2 (0.45) 4.6 (0.35) 5.8 (0.41) 2.7 (0.46) 2.3(0.25)
Mexican or Mexican AMeRCAN . . .+ v v v v eee e enn *0.3 (0.10) 5.6 (0.53) 3.5 (0.43) 5.4 (0.50) 8.7 (0.54) 2.0 (0.30)

Not HISpanic or LAtINO. + . v« v v v v v vevncoenreenss 1.6 {0.09) 10.1 (0.21) 6.7 (0.17) 9.0 {0.21) 148(020) ' 4.3(0.15)
White, SINGIB FBOB . « « v v v v v s s v e eae e e e nnens 1.8 (0.11) 10.1 (0.23) 6.7 (0.20) 9.4 (0.24) . 15.4(0.32) 44(0.17) .
Black or African American, singlerace . ... ... ... ... 0.8 (0.18) 10.8 (0.59) 7.2 (0.45) 6.9 (0.49) 14.3 (0.68) 3.8(0.34)

Education”.

Less than a high schooldiploma . . ................ 3.2(0.30) 10.2 (0.50) 7.5(0.43) 6.2 (0.40) 12.0 (0.59) 5.5 (0.39)

High school diploma of GED® . . . . ... vvvvnvnnnvnns 2.1(0.19) 8.4 (0.35) 5.7 (0.30) 6.6 (0.30) 13.4 (0.48) 4.2 (0.26)

SOME COIBEE « « v v v v v vearvee e 1.3(0.15) 10.5 (0.39) 6.9 (0.34) 11.3 (0.45) 18.0 (0.53) 4.7 (0.29)

Bachelor's degree or higher .. . ... ......o..veeoo.. 0.6 (0.11) 8.9 (0.38) 5.5 (0.30) 11.8 (0.44) 15.4 (0.52) 2.7 (0.21)

Family income®

Less than $20,000. . . . . .. ... ittt e 2.8 {0.25) 12.1 (0.42) 8.6 (0.35) 7.3(0.37) 135 (0.51) 6.4 (0.34)

$20,000 OF MO « « « v o e v v ee e e eeeeennnannn 1.2 (0.08) 0.4 (0.23) 6.0 (0.19) 9.1(0.23) 14.2 (0.30) 3.5(0.15)
$20,000-834,999 . . ... ..iiiiiaaeaen 2.5 (0.28) 10.7 (0.50) 7.2 (0.42) 7.4 (0.45) 145(0.61) 5.2(0.37)
$35000-$54,999 . . .. .. e 1.3 (0.20) 10.0 (0.51) 6.6 (0.43) 8.7 (0.47) 15.7 (0.62) 4.1 (0.35)
$55,000-874,999 . . .t nre s 0.8 (0.18) 9.0 (0.59) 5.7 (0.46) 9.4(0.61) 15.8 (0.81) 2.6 (0.35)
$75000 0T MOMB. + . v oo e nvmnmemanneees s 0.5 (0.13) 9.3 (0.50) 5.7 (0.40) 11.0(0.51) 14.5 (0.59) 2.6(0.27)

Poverty status'®

[ 2.4 (0.33) 12.9 (0.68) 9.4 (0.56) 6.6 (0.53) 13.2 (0.72) 6.8 (0.53)

NERIPOOF + ¢ v v v v v e ve e meee e eeonae s 2.4 (0.28) 11.3 (0.55) 7.8 (0.47) 8.5 (0.50) 14.2 (062) 5.7 (0.40)

NOEPOOT « - e e et et e eee e eiiaeaenenans 1.2 (0.10) 9.6 (0.28) 6.1(0.23) 9.5 (0.26) 15.3 (0.35) 3.5(0.17)

Health insurance coverage™
Under age 65 years:
Private. . . . .. it ittt c e e 0.6 (0.07) 9.4 (0.26) 6.0 (0.21) 9.7 (0.27) 15.0 (0.35) 3.3(0.17
Medicaid. . . .. ....coviuriiiiiiiiii e 2.4 {0.43) 17.4 (1.00) 13.4 (0.89) 8.3 (0.64) 15.0 (0.97) 8.8 (0.71)
Lo T S 4.0 (0.76) 1.1 (1.14) 8.3 (1.04) 10.1 (1.16) 16.7 (1.41) 6.4 (0.88) °
UNINSUTBA. « .+« v vt veneeeesasereenennnnn 0.4 (0.11) 9.8 (0.53) 5.9 (0.41) 6.8 (0.43) 9.7 (0.51) 3.0(0.27)

Age 65 years and over:

PIVAME. « o v o oot et 4.3 (0.40) 7.7 (0.52) 5.4 {0.46) 6.9 (0.53) 14.4 (0.75) 5.7 (0.43)

MedicaidandMedicare .. .................. .. 1.2 (1.90) 18.0 (2.14) 156 (2.12) 7.8 (1.44) 173 (2.11) 11.8 (2.09)

MOAICIB ONlY . . & v v veveneaaneeaneeeenns 4.5(0.72) 7.3(0.81) 4.8 (0.61) 5.4 (0.66) 12,6 (1.16) 6.3(0.74)

OB, .« o v o e et et ee et 7.4 (1.45) 6.9(1.21) 4.5 (1.00) 6.9(1.37) 10.9 (1.74) 4.9 (1.20)

Uninsured. . . ... it i i i, *3.2 (1.86) *5.1 (2.96) *2.1(2.11) *1.5(1.22) *7.8 (4.10) -
See footnotes at end of table.
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Table V. Crude percentages (with standard errors) of selected respiratory diseases among persons 18 years of age and over, by selected
characteristics: United States, 2003—Con.

o Selacted respiratory conditions® .
Asthma
. Chronic
Selected characteristic Emphysema Ever Still Hay fever Sinusitis bronchitis
Marital status ' .. Percent? {standard efror) '
MAITIBL. & 2 e vveeeneeeer e e sonnannnarens 1.5(0.11) 8.7 (0.25) 5.6(0.22) 9.0 (0.27) 14.5 (0.36) 36(0.17)
WIBOWBL. . . v ovivere i e 38(039) = 9.6(0.59) 7.5(0.53) 7.1(0.63) 14.9 (0.80) 66(0.51)
Divorcedorseparated. . ... . ... ..uvnnaaeaann. 2.4(0.27) 11.2 (0.51) 8.1(0.44) 10.4 (0.51) 176(065) .. 58(038) ..
NOVEr Mamed. . . . vv v v e e ieeernaeeannnns 0.3 (0.06) 11.6 (0.50) 7.1(0.39) 7.3(0.39) 10.4 (0.48) 32(028)
Living with a partrer. . . . . . e, 0.9 (0.25) 12.0 (1.01) 8.2 (0.81) 81(0.79) .. 12.8(0.09) 4.6 (0.60)
Place of residence’? .
L Y - 1.1 (0.10) 92(028)  6.1(0.24) 8.7 (0.28) 12.9 (0.33) 3.3(0.19)
SMAIMSA. ..o ettt i e 1.5(0.14) 102 (0.39) 6.6 (0.26) 8.5 (0.36) 142(0.47) 4.4 (029)
NOLINMSA & oottt iin e ennnnnnnas 2.2(0.22) 10.3 (0.41). 6.9 (0.39) 8.7 (0.41) 159 (0.72) 5.1 (0.37).
Reglon '" ‘ o .
Northeast ................ Phe e e 1.4 (0.19) 10.6 (0.47) 7.0 (0.38) 9.2 (0.42) 13.2 (0.54) - 36(029),,
MIIWESE « oo oeeaeennnna. e 1.5(0.16) - - 10.4 (0.41) 6.9 (0.35) 8.0 (0.38) 14.1 {0.55) 40 (027) .
SOUM . e e v eeeeee et e ~71.7(0.14) T 78.6(0.30) ~5.70.25) T75(0.30)  ~T16.3(0.49) 46(029)
1 S e 1.0(0.14) 10.2 (0.41) 6.5 (0.36) 10.8 (0.52) ''10.3 (0.46) 3.4 (0.26)
Sex and ethnicity .
HispanicorLatino, male . . . ....vvevennniioeic..  “0.4(0.12) 5.9 (0.63) 3.2 (0.49) 5.5 (0.55) 53(057) °  16(031)..
Hispanic or Latina, female . . ... ...o...... “0.2 (0.09) 8.6 (0.66) 6.1(0.52) 6.2 (0.55) 10.3 (0.69) 3.0{0.41)
Not Hispanic or Latino: ' i
White, singlorace, male . . .. ............ ... ... 2.1 (0.17) 8.3 (0.31) 4.7 (0.25) 8.5(0.34) 11.4 (0.41) + 3.0(0.20)
White, single race, female. . .. ................. 1.6 (0.13) 11.8 (0.34) 8.6 (0.30) 10.3 (0.31) 19.0 (0.45) 5.8 {0.26)
Black or African American, single race, male . ........ 0.9 (0.23) 9.2 (0.90) 5.4 (0.68) 5.7 (0.68) 8.4 (0.82) . 2,6 (0.45)
Black or African American, single race, female . . . . . e *0.7 (0.23) 12.0 {0.79) 8.7 (0.65) 7.8 (0.66) 19.0 (0.99) 4.9 (0.48)

* Data preceded by an asterisk have a retativa standard error of greater than 30% and should be used with caution, as they do not meet the standard. of rellability or precision,
— Quantity zeso. .
YRespondents were asked in two separate questions if they had ever been told by a doctor or other health professional that they had emphysema or asthma. Respondents who had been told they had
.asthma wore asked if they still had asthma. Respondents were asked in three separate guestions Hf they had been toid by a docior or other health professional in the past 12 months that they had hay
fever, sinusitis, or bronchitis. A person may be represented in more than one column,
2 for the cok are not in the denominators when ing p (see * 1. The in this table are rounded.
3otal Includes other races not shown ty and px with famlly income, poverty status, health insurance, and marttal status characterisics.
“n accordance with the 1897 Standards for Federal data on race and Hispanic or Latino origin (see *Appendix II), the category "1 race” refers to persons who Indicated only a single race group.
Persons who Indicated a single rece cther than the groups shown are included in the total for “1 race” but are not shown separately due to small sample sizes. Theretore, the frequencies for the
category “1 race™ will be greater than the sum of the frequencies for the specific groups shown separately. Persons of Hispanic or Latino origin may be of any race or combination of races. The tables
In this repont use the complete new Office of Management end Budget race and Hispanic origin terms, and the text uses shorter vérsions of these terms for conciseness. For oxample, the category 1
race, black or African American” In the tables Is reforred to as “black persons™ in the text.
5The category “2 or more races” refers to all persons who Indicated more than one race group. Only two combinations of muttiple race groups are shawn due to small sample sizes for other

sfore, the for the gory “2 of more races” will be greater than the sum of the frequencies for the specific inations shown Persons of Hispanic or
Latino arigin may be of any race or combination of races.
Spersons of Hispanic or Latino origin may be of any race or combination of races. Similarly, the category "Not Hispanic or Latino” refers to all persons who are not of Hispanic or Latino origin,

regardiess of race.

7Education Is shown only for persons aged 25 years and over.

SGED is Edi Dy high school equivalency diploma.

%The categories “Less than $20,000” and “$20,000 or more™ include both p porting dollar and persons reporting only that their incomes were within one of these two categories (see
“Appendix I”). The indented catagories include only those persons who reported dollar amounits.

19poverty status Is based on family income and femily size using the U.S. Census Bureau's poverty ids for the p year. “Poor” persons are defined as below the poverty
threshoid. “Near poor” parsons have incomes of 100% 10 s than 200% of the poverty “Not poor” p have s that are 200% of the poverty threshold or greater.

e of health i ge Is based on a y of lly exclusive categ Persons with more than one typo of health were assigned to the first app

category In the higrarchy, Persons under age 65 years and those age 85 years and over were classified separately due to the p of ge In the older pop The goty
“private” includes persons who had any type of privaie coverage either alone or In combination with other ge. For ple, for p age 65 years and over, “privato” includes persons with
only private coverage or private age in ion with The category “Uninsured” includes persons who had no coverage as well as those who had only Indian Health Service

coverage or had only a private plan that pald for one typs of service such as accidents or dental care (soe “Appendix II").
12MSA is metropolitan statistical area. Large MSAs have a population size of 1,000,000 or more; small MSAs have a population size of less than 1,000,000. “Not In MSA” consists of persons not Iiving
In a metropolitan statisticat area.

NOTE: For age-adjusted percents, refer to table 4.
DATA SOURCE: National Heatth interview Survey, 2003.
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USE OF INTRAVEROUS PRIMATENE MIST.

U.G. Mason, N D.* and E. Sisgal, M.D., Denver,
o

Primatene Mist is an over-the-counter
inhaled bronchodilator that is used'by
asthmatics to control their respiratory
symptoms. We report a cass of an asthmatic
ovexdosing on Primatene by intravenously
injecting the contenta of a canister

A 34 yeax o0ld asthmatic with a history of
polysubstance abuse came CO the emergency room
atter he complained of chest pain following
intravenous injection of Primatene Mist The
event was precipitated by the death of his son
and separation from his spouse. He complained
of chest pain thact radiated to his right
shoulder and arm Vital signs were pulse 115,
B/P-150/90, respirations 1% without wheezes;
an EKG showed sinus tachycardis with a left
bundle branch block and no ectopy. In the
emexrgency room he received subliogual
nitroglycerin and the chest pain improved. Hie
miscle enzymes weres elevated vith a normal
cardiac fraction; electrolytes and chest x-ray
were normal. After two days of sinus rhythm,
he was tranaferred to psychiatry

This case repregents a dramatic example of
the physical consequences ¢of abusing
intravenous epinephrine Tremor, tachycardia
and palpitations are common; hypokalemia is a
more seriocus gide effect. In an asthmatics with

a history of substance abuse and depression,

awareness of the possibilicy of an overdose of
epinephrine may prevent more sericus
complicationa.
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Inhaled Epinephrine and Oral
Theophylline-Ephedrine in the
Treatment of Asthma

Jacob L. Pinnas, MD, Bernard P. Schachtel, MD, Tien Min Chen, MS
H. Randall Roseberry, and William R. Thoden, MA

Inhaled and oral over-the-counter bronchodilators are used for self-therapy by asthmatic
patients. To evaluate their safety and efficacy. we compared epinephrine and theophyl-
line combined with ephedrine with inhaled metaproterenol and the placebo. Twelve
asthmatic patients were studied in a randomized. double-blind. placebo-controlled,
crossover trial comparing forced expiratory volume in 1 second (FEV, ) ofter two inhale-
tions of epinephrine (0.2 mg/inh), 1 minute apart, followed in 15 minutes by theophylline
(130 mg) with ephedrine (24 mg) versus two inholations of metaproterenol (0.65 mg/inh),
1 minute apart. versus plocebo inhaler and tablets. Onset of FEV, > 15% above baseline
values occurred within 15 seconds ofter inhalations for 100% of epinephrine-treated
patients, 92% of metaproterenol-treated patients. and 33% of placebo-treated patients.
FEV, responses were significantly greater [P < .05) for epinephrine at 0.66 10 1.66 min-
utes compared with the responses of metaproterenol. and epinephrine and theophylline
that was combined with ephedrine compared with metaproterenol beginning at 2 hours.
Mean duration of octivity was 5.7 hours for the epinephrine- and theophylline with
ephedrine-treated patients. 4.9 hours for metaproterenol-treated potients, and 2 hours for
the placebo group. There were statistically significant differences for patients receiving
epinephrine and theophylline with ephedrine versus the placebo group (P < .001), meta-
proterenol patients versus the placebo group (P = .02), and patients receiving epineph-
rine and theophylline with ephedrine versus metaproterenol-treated patients (P_< .05).
Compared with inhaled metaproterenol, inhaled epinephrine followed in 15 minutes by
a theophylline-ephedrine tablet had a significantly earlier onset, longer duration of
action. numerically greater peak effect. and patient preference. This combination of oral
and inhaled bronchodilator medication is as safe and effective as inhaled metapro-
terenol.

Inhaled and oral bronchodilator drug products
such as inhaled epinephrine and a theophylline-
ephedrine tablet have been available over the
counter for many years and used extensively by
asthmatic patients as separate modes of self-ther-
apy.’ However, efficacy of the combined therapy by
these two bronchodilator drug products has not been

From the Department of Internat Medicine, Tucson, Arizona (Dr.
Pinnas, Ms. Chen, Mr. Roseberry) and the Medical Department,
Whrtehall Laboratories, Inc., New York, New York (Mr. Thoden, Dr,
Schachted). Presented in part at the 53rd Annual Scientific Assembly of
the Amencan College of Chest Physicians, October 27, 1987, Atlanta,
GA. Address for repnnts. Jacod L. Pinnas, MD, 1501 North Campbel),
Tucson, AZ B5724.

J Clin Pharmacol 1991:31:243-247

evaluated. Therefore. we conducted a placebo-con-
trolled crossover trial to evaluate the efficacy of the
combination therapy regimen. In the trial. inhaled
epinephrine was followed by oral theophylline with
ephedrine and compared with another bronchodila-
tor, inhaled metaproterenol sulfate, which report-
edly improved respiratory function for at least 4
hours®%in a group of asthmatic patients with revers-
ible bronchospasm.

MATERIALS AND METHODS

Patient Selection

All patients were required to have a diagnosis of
moderate-to-severe asthma with reversible bron-

243
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chospasm measured as a forced expiratory volume
in 1 second (FEV,) that was between 30% and 80% of
the predicted normal FEV, %" Reversibility was de-
fined as an increase of at least 13% in FEV, after
inhaling 0.5 mL of a 1-200 isoproterenol aerosol so-
lution. Patients were excluded who had a history of
hypersensitivity to epinephrine. theophvlline.
ephedrine. or metaproterenol: symptomatic cardio-
vascular disease, impaired renal function. liver dis-
ease. diabetes mellitus. hvpothyvroidism. or chronic
obstructive pulmonary disease: or who were taking
antidepressant medication or corticosteroids. The
following washout periods for antiasthmatic medi-
cations were maintained before each of the treat-
ment visits: sodium cromolyn within 2 weeks, long-
acting oral bronchodilators within 48 hours. and
aerosol bronchodilators within 12 hours.

The Human Subjects Committee of the University
of Arizona approved the study design. and all pa-
tients provided written informed consent.

Study Design

Twelve patients entered and completed all three
treatment periods of this double-blind. placebo-con-
trolled, crossover study. Patients who met the ad-
mission criteria were assigned by a computer-gen-
erated randomization code to receive in random
order each of three treatment regimens: (1) two in-
halations 1 minute apart of epinephrine (0.2 mg/
inh) followed at 15 minutes by a tablet containing
eophyvlline {130 mg) and ephedrine (24 mg); (2) two
halations 1 minute apart of metaproterenol sulfate
(0.65 mg/inh) followed at 15 minutes by a placebo
tablet: (3) two inhalations 1 minute apart of a pla-
cebo mist {vehicle without active medication) fol-
lowed at 15 minutes by a placebo tablet {identical in
appearance to the theophylline-ephedrine tablet).

At screening, each patients’ medical history of
asthma was confirmed. and a physical examination
was performed. including radial pulse, blood pres-
sure, respiratory rate. and lung sounds. Pulmonary
function tests included spirametric measurement
{best of three readings) of FEV,, forced vital capacity
(FVC). and peak expiratory flow rate (PEFR). These
tests were repeated after a single 0.5-mL inhalation
of a 1:200 isoproterenol aerosol solution to deter-
mine reversibility [215% increase in FEV,).

At each of the three treatment visits, the same
procedure was followed. Radial pulse, FEV,, FVC,
and PEFR were measured before the patient took the
study medication. At each visit, the patienl’s FEV,
was required to be within 30% to 80% of the pre-
dicted normal value and within 20% of all preceding
baseline FEV, measurements for the patient. At the

® ) Clin Pharmacol 1991:31:243-247

time of qualification. each patient was given the first

inhalation of the randomly assigned study medica-

tion. and post-treatment response of FEV, was eval-

uated at 0.25. 0.66. and 1 minute after inhalation. A

second inhalation was given immediately after the

1-minute spirometry. and FEV, was evaluated again

1.25. 1.66. 2. 5. and 15 minutes after the first inhala-
tion. Immediately after the 15-minute spirometry.
each patient swallowed the assigned tablet. and
FEV, was evaluated at 45. 75. 135, 195. 255. 315. and
375 minutes after the first inhalation. Pulse rate was
recorded at each post-treatment interval. At the
conclusion of each treatment period. the patient was
asked to evaluate the medication on an ordinal scale
(1-10) in response to the question, “Considering the
effect today's treatment has had on your breathing
over the past 6 hours, how would vou rate it as a
treatment for asthma?"” Patients returned at weekly
intervals for the other two treatment periods. Ad-
verse effects were recorded at any time during each
treatment period.

Statistical Analysis

The time to onset of response for each treatment
(defined as the first observable time when improve-
ment in FEV, was >15% above baseline), the dura-
tion of time that FEV, was >15% above baseline. and
the peak percent change in FEV, were analyzed
using analysis of variance and the two-tailed Mann-
Whitney U-test. Analysis of variance and Duncan’s
multiple range test were used to compare percent
change from baseline for FEV, and mean area under
the FEV, time-effect curve. Global evaluation scores
were analyzed by analysis of variance and Wilcoxon
signed rank tests. A P value < .05 was considered
statistically significant. All values given are mean
+ standard deviation.

RESULTS

Mean pulmonary function values and pertinent
clinical features at the time of entry in the study for
the 12 patients (six men. six women) are shown in
Table I. The patients ranged in age from 19 to 57
years, had an average of 55% of predicted FEV,, and
showed an average 51% improvement in FEV, after
receiving isoproterenol. The mean pretreatment
FEV, values for the three treatments were similar:
epinephrine with theophylline-ephedrine (2.0 + 0.6
L), metaproterenol with placebo (2.1 + 0.7 L), and
placebo (2.0 £ 0.7 L).

The percent change in FEV, for each treatment at
each post-treatment interval is shown in Table II.
The mean time to onset of action was 0.66 * 0.31
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EPINEPHRINE AND THEOPHYLLINE-EPHEDRINE FOR ASTHMA

TABLE )

Clinical Features of 12 Patients
at Time of Entry In Study

Yariable Mean = SO (Range)

Age 33 x12yrs (19-57 yrs)
Height 175 +10cm (163-193 cm)
Weight 78 *15kg (55-103 kg)
Radial puise 78 =+ 6bpm (72-88 bpm)
Systolic blood

pressure 112 +8mmHg (100-128 mm Hg)
Diastolic blood

pressure 67 =7 mm Hg (60-82 mm Hg)
FEV, 21=081L (1.0-391)
9% Predicted FEV, 55 =+ 14 (30-80%)
FvC 36111 (2.4-5.11)
PEFR 33+101/min (1.3-5.7 L/min)
% Improvement in

FEV, on

isoproterenol 51 %33 (16-144%)

FEV; = forced expiratory volume 1n 1 second. FYC = forced vital capacity,

PEFR = peak expirstory fiow rate.

TABLE U

Percent Change in FEV, at Each Post-Treatment
Evaluation (mean + SD)

Treatment—Percent Change

Evaluation Epinephrine

Time + Theophylline—

(min) Ephedrined Metaproterenol§ Placedo’
0.25 11 %17 6=+14 2223
0.66 26 = 19t 11+13 4=+ 18
1.0 33+ 21t 18+ 8° -3=+16
1.25 38 = 20°*t 23+ 10° 4=+ 19
1.66 40 + 15°¢t 24+ 11° 1x19
20 44 + 25° 312 10° 221
50 47 =+ 29° 40 11° 1+23

15.0 4] + 25° 38+ 13° 3+26

45.0 42 + 28° 39117° 11+ 28

75.0 46 £ 31° 37 = 19° 11229

135.0 53 = 26°¢ 33zx18 18+ 23
195.0 56 + 34°¢ 25 = 22 12+ 28
255.0 53 = 28°*1 20+ 16 11230
315.0 45 + 271 15+ 18 12220
375.0 43 = 32°¢ 12+ 20 14 £ 20

* P < .05 v3. placedo

t P < .05 vs metaprotereno!

$ 0.2 mg/innelation at tume O and 1 munute followed at 15 minutes by &
theophythne 130 mg with ephedrine 24 mg Lablet

§ 0.65 mg/mhalation st teme 0 sarxd 1 menvte followed at 15 murnses by @
placedo tablet.

' Piscedo mhslatson at time 0 and 1 mewte follownd at 15 mernstes by »
placedo tabdlet.

PULMONARY

minutes for epinephrine (P < .01 vs. placebo). 0.96
+ 0.41 minutes for metaproterenol (P = .02 vs. pla-
cebo). and 230.3 = 182.7 minutes for placebo: epi-
nephrine was active at 0.66 minutes (numerically
but not statistically significantly) faster than meta-
proterenol (P = .08), as shown in Figure 1. Within 15
seconds after two inhalations. 100% of epinephrine-
treated patients and 92% of metaproterenal-treated
patients had a8 >15% improvement over baseline.
significantly more than the placebo group (33%: P
< .05), and a difference that indicated a faster onset
of action of epinephrine compared with metaproter-
enol (P < .05). '

The .mean duration of action (Figure 2) for epi-
nephrine followed by theophylline with ephedrine
was 5.7 + 1.7 hours, significantly greater than for the
placebo group (2.0 + 2.8 hrs: P < .001). The mean
duration of action of those patients receiving meta-
proterenol {4.9 * 1.9 hrs) was also significantly dif-
ferent from that of the placebo group (P = .02). The
duration of action for the patients receiving the com-
bination regimen was significantly longer than for
those taking metaproterenol {P. < .05). From 135
minutes to the end of the study, the percent increase
in FEV, for patients treated with epinephrine and
theophylline with ephedrine was significantly
greater than for those patients receiving metapro-
terenol (P < .05; Table II). The maximum percent
improvement in FEV, for those receiving epineph-
rine plus theophylline with ephedrine (62 = 32%)
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Figure 1. Percent chonge in FEV, from boseline over the first 5
minutes post-treotment.
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Figure 2. Percent change in FEV, from baseline at 15 to 375 min-
utes post-treatment.

was significantly greater than for the placebo group
(25 + 26%: P < .01) as well as for patients receiving
metaproterenol (45 + 14%) compared with the pla-
cebo group (P < .05). The mean area under the
time-effect curve (Figure 2) for FEV; > 15% above
baseline for those patients receiving epinephrine
plus theophylline with ephedrine was 231 + 152
L-min, significantly greater than for the placebo
group (70 = 116 L-min; P < .01). The mean for meta-
proterenol patients (128 + 110 L-min) was also signif-
icantly different from that for the placebo group (P
< .05). By this determination of overall bronchodila-
tor effect. the combination regimen provided a (nu-
merically but not statistically significantly) longer
duration of action than metaproterenol (P = .08).
On the global evaluation of efficacy (Figure 3), pa-
tients rated epinephrine followed by theophylline
with ephedrine higher (7.5 + 2.3) than the placebo
(2.5 + 1.5; P < .001). They also rated metaproterenol
(5.8 % 2.4) higher than the placebo (P < .005). These
symptomatic ratings also numerically (but not sta-
tistically) distinguished epinephrine plus theaphyl-
line with ephedrine from metaproterenol (P = .07).
There were no clinically significant effects on
heart rate during the epinephrine treatment phase.
the theophylline with ephedrine phase. or the
metaproterenol phase. Adverse reactions were re-
ported by four patients: one patient experienced
tremors while receiving epinephrine plus theophyl-
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line with ephedrine and also while receiving meta-
proterenol: one experienced itching while receiving
metaproterenol and also while receiving placebo:
one experienced nervousness while receiving pla-
cebo: and one experienced headache and vomiting
while receiving placebo. None of these adverse ef-
fects required treatment.

DISCUSSION

The results of this double-blind. randomized. cross-
over study can be viewed in two ways. First. during
the initial 15 minutes of the observation period. two
inhalations of epinephrine were compared with two
inhalations of an active aerosol. metaproterenol. as a
positive control. and with placeba. as a negative
control. Greater increases in FEV, were registered
by patients receiving epinephrine than those re- -
ceiving metaproterenol or placebo, and significantly
more patients showed a faster onset of bronchodila-
tor action while receiving epinephrine than meta-
proterenol (P < .05). The benefits of these two types
of aerosol therapy in the treatment of asthma are
clear.®"* Because they represent the direct topical
application of the drug, aerosols provide specific
local bronchial action and prompt onset of therapeu-
tic response. Additionally, because aerasols require
a relatively small dose of drug to provide a therapeu-
tic effect, unwanted systemic absorption of the drug
and adverse effects are minimized. Indeed. all three
treatment groups had a similar incidence of adverse
effects, and neither inhaled epinephrine nor inhaled
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Figure 3. Potients’ global evoluation of each study medication
rated on o scale of 1 = poor to 10 = excellent.
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EPINEPHRINE AND THEOPHYLLINE-EPHEDRINE FOR ASTHMA

metaproterenol had a consistent or clinically signifi-
cant effect on heart rate. The results of this phase of
the study clearly show a rapid onset of action of
inhaled epinephrine without adverse effects.

Second. the entire 6-hour trial permits an evalua-

tion of the efficacy of epinephrine followed at 15
minutes by a tablet containing theophylline with
ephedrine. When compared with placebo treatment.
the combination regimen produced significant
bronchodilation, which lasted throughout the 6-
hour trial. This duration of action was significantly
longer than that for metaproterenol. confirming the
efficacy of this combined over-the-counter bron-
chodilator regimen. Indeed. 6 hours after tablet ad-
ministration, the increase in FEV, on the over-the-
counter combination therapy was still significantly
different from metaproterenocl and placebo (P < .05},
whereas metaproterencl was no longer active com-
pared with placebo. Overall, the bronchodilatory
eflect of the combination was confirmed by the pa-
tients. who rated it more effective for their breath-
ing: significantly better than placebo and numeri-
cally better than metaproterenol.

The results of this study also indicate that theoph-
viline (130 mg) with ephedrine (24 mg) is an effective
bronchodilator agent. Although the bronchodilating
effect of the tablet would have been more clearly
tested by comparison with an inhaled epinephrine-
placebo tablet treatment group. the short duration of
action in patients who inhaled epinephrine. 2 t0 3
hours.* strongly suggests that the maintained bron-
chodilating effect in the epinephrine/theophylline-
ephedrine treatment group afier 2 to 3 hours is at-
tributable to the combination tablet. This study
confirms the findings of other investigators.’*-"* The
lack of side effects for the patients who received the
combination treatment attests ta its safety.

Insummary. these findings demonstrate the safety
and efficacy of over-the-counter bronchodilator
therapy. inhaled epinephrine, and oral theophylline
with ephedrine, when compsred with inhaled
metaproterenol and placebo under the conditions of
the study. Furthermore, this over-the-counter com-

PULMONARY

bination regimen had a rapid onset, long duration of
action, high peak effect. and excellent patient per-
ception of effectiveness.
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Systemic absorption of inhaled
epinephrine

To determine the systemic absorption of epinephrine when it is given by inhalation, six normal volunteers
were given 15 puffs, followed by 30 puffs, of epinephrine from a pressurized acrosol (160 pg epincphrine/
puff). The peak mean (% SE) plasma epinephrine levels were 1.50 (+0.61) and 4.22 (£1.93) nmol/L 1
minute after each dose, respectively. The effect on physiologic finger tremor correlated with the plasma
epinephrine level and returned to bascline 20 minures after taking the higher dose. There was a small
fall in mean plasma potassium Ievels of 0.45 mmol/L and a small rise in plasma glucose levels of 0.81

mmol/L. On a separate occasion an injection of 0.3 ml of 1/1000 (300 pg) cpinephrine was given

subcutaneously to the same individuals. This caused a peak plasma epinephrine level of 2.

nmoV/L at 10 minutes, and this was still raised at 2,05 (+0.41) nmol/L after 40 minutes. The maxithum

fall in the mean plasma potassium level was 0.43 mmol/L after the injection. (CLIN PHARMACOL THER

1986;40:673-8.) .

J. B. Watren, M.D., N. Doble, MR.C.P., N. Dalton, Ph.D., and

P. W. Ewan, M.R.C.P. London, England

The increase in deaths as a result of asthma in the
United Kingdom during the 1960s, when considerable
concern was expressed about isoprenaline aerosol,'
highlighted the need to assess the systemic absorption
of inhaled drugs. This point has recently been reem-
phasized when the increase in deaths caused by asthma
in New Zealand led to the probably erroneous sugges-
tion that nebulized B-agonists are dangerous.? Despite
these concerns, remarkably little data exist on the sys-
temic blood levels of inhaled drugs, mainly because of
difficulties in drug assay technique.

When an aerosol is inhaled, the majority of the drug
is subsequently either exhaled or deposited in the mouth
and swallowed. Only 10% to 15% reaches the lungs**
where significant systemic absorption may occur. When
epinephrine is used, fewer side effects are scen with
the inhaled route,® and urinary excretion suggests that
only one tenth of the inhaled drug is absorbed when
compared with the same dose given by subcutaneous
injection.?

For the treatment of anaphylaxis, subcutaneous epi-
nephrine remains the drug of choice.>¢ However, pa-

From the Department of Clinical Pharmacology, Hammersmith Hos-
pital, the Allergy Clinic, St. Mary’s Hospital, and the Department
of Clinical Chemistry, Guy’s Hospital.

Received for publication Feb. 28, 1986; accepted June 18, 1986,

Reprint requests: J. B. Warmren, M.D., M.R.C.P., Department of
Clinical Pharmacology, Royal Postgraduate Medical School, Ham-
mersmith Hospital, London W12 OHS, UK.

tients may have acute urticarial attacks at some distance
from medical help. In these cases, self-injection of epi-
nephrine is often prescribed. This is thought to be the
best route of dosing, although inhaled epinephrine has
been advocated.” Apart from being easier for the pa-
tient, the inhaled route also has the advantage of direct
contact with the larynx (where life-threatening edema
may occur) together with rapid relief of associated bron-
chospasm. However, it is possible that severe airway
obstruction may interfere with drug inhalation and
hence absorption.

Inhaled epinephrine was chosen for the present study
partly as an example of inhaled B-agonist drugs in gen-
eral and partly to determine its theoretic potential in
the treatment of anaphylaxis. Systemic absotption was
assessed by measuring plasma epinephrine, potassium,
and glucose levels, heart rate, and physiologic finger
tremor. Finger tremor was chosen because it is readily
influenced by B,-adrenoceptor stimulation*'* and low
doses of epinephrine stimulate predominantly B,- rather
than B,-receptors." The cffects of epinephrine inhala-
tion were compared with a subcutaneous injection of
300 pg of epinephrine, a dose that is within the
range recommended for the treatment of anaphylaxis®
and is also commonly used in the treatment of acute
asthma.lz.IJ

METHODS

Six normal healthy male hospital personnel, who
gave informed consent, were studied. The protocol was
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Fig. 1. Effect of epinephrine inhalation on plasma epinephrine
levels. Values are the mean * SE of six subjects. (*P < 0.05
cf baseline; 15 = 15 inhalations of epinephrine aerosol [160
pg/puff]; 30 = 30 inhalations of epinephrine aerosol [160
pg/puff].) -

approved by the Hospital Ethics Committee. The av-
erage age was 26 years (range 24 to 32), mean weight
71 kg (range 65 to 81), and height 1.74 m (range 1.70
to 1.77). All were nonsmokers and receiving no medical
treatment. They were each studied on 2 days 1 week

apart at the same time of day. On one occasion they’

received inhaled and on the other subcutaneous epi-
nephrine; the order was randomized. They abstained
from tea or coffee for 4 hours before each experiment.

On arrival in the laboratory an intravenous cannula
was inserted into a left forearm vein for blood sampling.
Physiologic finger tremor was measured by an acceler-
ometer (Specialized Laboratory Equipment Ltd., Croy-
don, U.K.). This was taped to the dorsum of the distal
interphalangeal joint of the right index finger. It was
connected to a Mingograf ‘10’ EEG ink-jet paper re-
corder (Elema-Schonander AB, Sweden). The right
forearm was held in the prone position and supported
up to the metacarpophalangeal joints on the arm rest of
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Fig, 2. Effect of epinephrine inhalation on MTI and plasma
glucose and potassium levels. (Same experiment as Fig. 1.)

the chair. The fingers were held straight and the meta-
carphophalangeal joints were flexed at 30 degrees from
the horizontal position. Because of the considerable
individual variation in tremor amplitude, the sensitivity
of the Mingograf recorder was adjusted to give a sat-
isfactory baseline record. The bascline reading was re-
peated three times before each experiment and the mean
of these was taken as 100%. No baseline reading ex-
ceeded the mean of the three bascline readings by more
than 20%.

Tremor amplitude was measured as a percentage
change from the individual's baseline and expressed as
mean tremor index (MTI). To calculate tremor activity,
a line was drawn through the center of a typical piece
of trace. The amplitude of five consecutive waves above
this line and the five corresponding waves below the
line was measured, and the mean of thése 10 measure-
ments constituted one reading. Analysis of the tremor
trace was carried out without knowledge of the plasma
epinephrine levels.

The subject sat in a wheelchair throughout so that he
could be wheeled into the corridor to inhale epineph-
rine. This prevented contamination of the collecting
equipment by epinephrine aerosol, an important con-
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sideration because of the sensitivity of the assay. After
a 20-minute rest period, baseline tremor was recorded
and a blood sample drawn. Heart rate was determined
by counting the radial pulse for 30 seconds. The subject
then either received 0.3 ml 1/1000 epinephrine (300
ig) subcutaneously over the deltoid or was wheeled
into the corridor to take inhalations of epinephrine acid
tartrate (Medihaler-epi, Riker, U.K.; 160 pg epineph-
rine base/inhalation). Before the experiment, full in-
struction was given in inhaler technique. The subjects
inhaled the aerosol by breathing in from near-residual
lung volume to total Jung capacity and holding their
breath for 2 seconds. They took five puffs in consec-
utive breaths and then waited 30 seconds before the
next five doses to prevent symptoms of hyperventila-
tion. After 15 supervised inhalations they were wheeled
back into the laboratory. One, 3, and 5 minutes later,
heart rate and tremor were recorded and blood was
drawn. They were then wheeled back into the corridor
to take an additional 30 inhalations, starting within 1
minute of the previous S-minute readings, and mea-
surements were repeated 1, 3, 5, 10, and 20 minutes
later. When subcutaneous epinephrine was given, the
same baseline measurements were taken and then re-
peated 5, 10, 15, 22.5, and 30 minutes after injection.

For epinephrine estimation, 5 m! of blood was placed
in a chilled lithinvm-heparin tube containing 100 pl of
a mixture of reduced glutathione and EGTA. The sam-
ple was stored on ice and separated by cold centrifuge
within 20 minutes of being taken. Plasma was stored

—70° C until assayed by a radioenzymatic method,**
with an intra-assay coefficient of variation of 4% and
an interassay coefficient of variation of 6%. This was
calculated on a standard plasma sample with a mean
adrenaline concentration of 0.41 nmol/L. The carryover
of noradrenaline into the adrenaline assay was 0.3%.
Plasma glucose and potassium levels were estimated on
the same sample by a routine glucose oxidase and a
flame photometer method, respectively.

RESULTS ’

Fig. 1 shows the effect of inhaled epmephrme on
plasma epinephrine, and Fig. 2 shows its effect on
plasma potassium, plasma glucose, heart rate, and MTI.
After 15 inhalations of epinephrine the mean (SE) base-
line epinephrine level rose from 0.23 (0.02) to a peak
"plasma level of 1.50 (0.61) nmol/L at 1 minute, and 1
minute after 30 inhalations this had risen to 4.22 (1.93)
nmol/L. The corresponding peak MTI values were
237% (34%) and 294% (50%). The maximum fall from
baseline of the mean plasma potassium level occurred
3 minutes after 30 inhalations and was 0.45 mmol/L.
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Fig. 3. Effect of subcutancous (SC) epinephrine injection on
plasma epinephrine levels. Values are mean *+ SE of six sub-
jects. (*P < 0.05 cf baseline; § = time of injection.)

The maximum increase in mean plasma glucose values
was 0.81 mmol/L above baseline 20 minutes after 30
inhalations. Plasma epinephrine and MTI fell to base-
line 20 minutes after 30 inhalations of epinephrine,
although plasma glucose levels appeared to be still ris-
ing. All values are mean (SE). Statistical significance
was calculated according to the Wilcoxon signed-rank
test.

Figs. 3 and 4 show the effect of subcutaneous in-
jection of epinephrine on the same parameters as in
Figs. 1 and 2. The peak epinephrine level occurred 10
minutes after injection and was 2.43 (0.47) nmol/L with
a corresponding peak MTI level of 255% (63%). These
had fallen to 2.05 (0.41) nmol/L and. 208% (91%),
respectively, by 40 minutes, The maximum fall in the
mean plasma potassium level from baseline was 0.43
mmol/L 40 minutes after injection, although the po-
tassium level may have fallen and the plasma glucose
level risen further if the experiment had been continued.

The maximum increase in mean heart rate above
baseline was 7 bpm after subcutaneous epinephrine and
9 bpm after inhaled epinephrine. Although heart rate
gave little indication of systemic absorption, the MTI
showed a good correlation with plasma epinephrine.
No subject reported significant side effects other than
pain at the site of injection.

It is poss1blc that the subcutaneous mjectxon caused
an increase in endogenous epinephrine release.. -To
check this we performed a pilot study on three normal
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Fig. 4. Effect of subcutaneous (SC) epinephrine injection on
MTT and plasma glucose and potassium levels. (Same ex-
periment as Fig. 3.)

healthy men who received double blind either 0.3 ml
of 1/1000 epinephrine or 0.3 ml of saline solution as
placebo. We found that there was no elevation in plasma
epinephrine values with placebo, and this is in keeping
with other studies that showed that moderate levels of
stress do not increase epinephrine secretion.'> We also
checked the effect of placebo inhalation on MTI and
found that up to 45 inhalations produced no significant
effect.

The design of the experiment makes AUC measure-
ments inaccurate because the epinephrine level did not
return to baseline after either subcutaneous injection or
15 inhalations. We nonctheless felt it was important to
estimate approximately the proportion of inhaled epi-
nephrine that was absorbed when compared with the
amount of epinephrine absorbed in the first 20 minutes
after injection. The AUC was calculated for the inhaled
experiment as the area above the baseline epinephrine

CLIN PHARMACOL THER
DECEMBER 1986

level for the 20 minutes after 30 puffs of epinephrine.
The corresponding area was also measured for the first
20 minutes after the injection. The two curve areas were
compared with the difference in epinephrine dose being
taken into account. This comparison suggested that if
a unit dose of epinephrine was given, the inhaled route
would be only 5% as effective in terms of systemic
absorption in the first 20 minutes when compared with
the subcutaneous route.

DISCUSSION

Despite considerable worldwide interest in the side
effects of inhaled B-agonists,'*'!? data on the plasma
levels of these drugs are scarce. The small quantities
of drug involved make their assay technically difficult.
The systemic absorption of inhaled epinephrine has
been studied before, but an early fluorometric assay
was used that gave satisfactory results only on urine
samples.’ The development of accurate radioenzymatic
assays for plasma epinephrine'® makes this drug a good
model to use. Epinephrine has «-agonist activity, and
it is possible that vasoconstriction may affect its ab-
sorption from the lung. Therefore our findings do not
necessarily relate to other, more specific -agonist
drugs.

The present study shows that appreciable quantities
of epinephrine may be absorbed by the inhaled route if
adequate doscs are given. However, cven with 30 doses
of the metered-dose aerosol, serious toxicity was not
observed and the systemic effects wore off after 20
minutes. An important proviso is that systemic absorp-
tion showed considerable individual variation and this
may be more marked in patients with anaphylaxis or
acute airways obstruction. Although many authors have
suggested that aerosol overusage may contribute to in-
creased death in asthma, this appears not to be the case.
After an initial correlation between aerosol prescribing
and asthma deaths in the United Kingdom in the 1960s,
the number of aerosol B-agonist drugs sold has contin-
ued to rise, although the incidence of asthma deaths
has fallen.'® The concern about inhaled B-agonists prob-
ably stems from the use of *‘isoforte’’ (isoproterenol,
400 pg/inhalation) because in normal subjects just three
inhalations of this preparation produce an average in-
crease in heart rate of 44 bpm.? In the present exper-
iment 30 inhalations of epinephrine produced an in-
crease in mean heart rate of only 9 bpm. In this respect,
epinephrine aerosol is similar to the more selective
f3:-agonist drugs such as terbutaline aerosol, 63 puffs
of which caused a mean increase in heart rate of only
16 bpm.?

Systemic B-agonists have been known to induce hy-
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pokalemia for some time,? and even low doses of epi-
nephrine can induce a significant fall in plasma potas-
sium levels.” Inhaled B-agonist bronchodilators may
also reduce hypokalemia,'® and our study shows that
inhaled epinephrine may cause a small fall in potassium
levels if we gave many times the recommended dose.
The fall in potassium levels was similar to that induced
by a standard dose of subcutaneous epinephrine but
smaller than that caused by a small dose of fenoterol."*
The maximum fall in mean plasma potassium level was
0.45 mmol/L and on its own is unlikely to be clinically
significant.

We measured just the heart rate as an index of cardiac
effects because the pilot experiment suggested that in-
jected epinephrine caused only low plasma levels. Other
studies have also shown that similar doses of subcu-
taneous epinephrine have very little cardiovascular ef-
fect.?* We have previously shown that low levels of
epinephrine have predominantly B, effects,"’ and there-
fore we chose to measure physiologic finger tremor and
blood glucose and potassium levels as parameters of 8,
stimulation.

Subcutaneous epinephrine is still widely used in the
emergency room for the treatment of acute asthma in
the United States, yet we are not aware of any other
data on the plasma levels that result. Our data were not
collected for long enough to give a full-time course of
the pharmacokinetics of this treatment, but the exper-
iment does demonstrate that the plasma level is signif-
icantly elevated at 20 minutes. Furthermore, effects on
plasma glucose and potassium levels lag behind the
plasma epinephrine level. Therefore the usval practice
of repeating the injection of 300 pg every 20 minutes'?
is likely to have a cumulative effect, and this could
well cause serious hypokalemia in some individuals,
We did not standardize the diet of the subjects nor study
them fasting, and interpretation of the potassium and
glucose data should take this into account. It has been
suggested that only one injection of a low dose of epi-
nephrine should be used in acute asthma and this should
not be repeated at 20-minute intervals® because its
bronchodilator effect is often prolonged. Our data sup-
port this view because repeated injection at 20-minute
intervals may lead to accumulation and hence toxicity.
The small area from which the injection is absorbed
contrasts with the large area of the airway from which
the inhaled drug may enter the circulation, This un-
doubtedly accounts for the much more rapid peak and
shorter duration of the inhaled epinephrine; the sub-
cutaneous route will also be delayed by local vasocon-
striction.

When epinephrine is instilled into the trachea of an
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anesthetized dog it is rapidly absorbed,* and it has been
suggested that absorption by the lung is sufficient to
recommend the inhaled route as a suitable mode of
treatment for acute urticarial reactions.” In favor of
the inhaled route is that the greatest danger from ana-
phylaxis arises from the accompanying bronchospasm
and laryngeal edema. The direct contact of the spray
to these areas may outweigh the disadvantage of high
variability in systemic absorption. Obviously this de-
pends on the patient being sufficiently well enough to
coordinate the inhaler.

This is the first study we are aware of that compares
the inhaled and systemic routes of dosing on the plasma
levels of a B-agonist drug. The inhaled route gives rapid
and adequate systemic absorption of epinephrine if a
high enough dose is used. However, inhaled epineph-
rine in conventional doses may be expected to have far
less toxicity than subcutaneous epinephrine in treating
acute asthma. Inhalation may prove to be a preferable
mode of dosing for the self-treatment of anaphylaxis
and acute urticaria, although systemic absorption shows
greater variation than when adrenaline is given by sub-
cutancous injection.

We thank Dr. L. Youlten, Professor P. Sever, and the
Neurology Department at St. Mary’s Hospital.
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APPENDIX 2
Asthma Treatment Guideline from the National Heart, Lung and Blood Institute, 2002

Stepwise Approach for Managing Asthma in Adults and Children
Older Than 3 Years of Age: Treatment

Hassify Severity: Clinical Features Bafore Treatment or

Adequate Control
Symptoms.Day PEF or FEV,
Symiptams.Night PEF Variability Daily Madications
Cantinual = 0% u Preferred treatment:

Seviers Persistent Frequent = N = High-dulz inhaled corticostercids
- Long-acting inhaled betaz-agonists

AMD, of needed, _

— Corticostercid tablets ar syrup long term (2 mg/kg’day, gererally
do not ecesd G0 mg per dayl. {Make repeat attempes to reduce
systermic corticosternids and maintain control wich highe dose
irhaled cortloosteroids.)

Dy = B0R% — < 80% m Preferred treatment:
m = | night/wesk: = W — Low -to-medium dose inhaled corticosteraids and long-
Meodarate Persistent acting inhaled betay-agonists.
B Altemative treatment I:]Isr.ed alphabetically:

— Increase inhaled corticesteroids within medium-dese range

— Lew-to-medium dose inhaled corticostercdds and either
levkotriens modifier or theophylline.

IF reecled fparticularhy in pertients with recurring severe exacerbations):
m Preferred treatment:

— Increase inhaled corticosteroids within medium-doss range

and add long-acting inhaled betaz-agonists.
B Altemative treatment I:]Isr.ed alphabetically:

— Increase inhaled corticesteroids within medium-dose range and
add esither leukotriens modifier or theophylline.

= 2lhweek but < Loday = B0% m Preferred treatment:
= 2 nights'month 20-30% — Lowe-dose inhaled corticostenoids. :

Mild Parsistant u Alterrative treatrent (listed alphabetically): cromalyn, leukceriens
madifier, nedocromil, O sistained-releass theophylline to serum
concentration of 515 meg/mlL.

= 2 daysiweek: = B0% 8 Mo daily medication nesded.

m = 2 nights'manth = 20 B fevers exacerbations may occur, sepamated by long periads of

Mild Imtermittent rormal lung Functicn and ne symptoms. A course of systemic
corticosterdds is recommended.

Quick Rallar n re-acting bronc avor: 2—4 puffs shart-acting i & ta,-agonists as nee r symptoms.

Sha bronchoddil 2—4 puffs sho ing inhaled be i dec] fior
. B Intersity of treatment will depend on severity of exacerbation’ up to 2 treatments at 20-minute intervals or a
All Patients single nebulizer treatrment o needed. Course of systermic corticostersids may be nesded.
8 Use of short-acting beta-agonists =2 times a week in intermittent asthima (daily, or increasing use in persistent
asthrra) may indicate the need to initiste (increase) long-term-control thermpy
Step down oe
Th hils b bo amist, not replace, tha chnkal deckdonmak reecl 16 msst
u Review treatment every | to 6 months, a gmdual stepwis: . h:hfup.al“ptgll':::ﬁ. e et replace, ek iy ropd m
reduction In treatment may be poesible. ® Clasiy sevarlty: arslgn patlent tn mest severe step In whih any feature occurs PEF b % af
Step up personal best FEV) b 2% pradicied.
n If coatral 15 not maintine, corsider stap up. First, roview patlant | 8 330 conird az quickly & paslble fcomsker o short coure of systemic cotleoator olkl: then shep
midication technigie. sdherence, and ardronmantal contral. o o tha ket med kcation necassary te maintain contrel.
® Miimim use of short-actng Infaled betaagonkss. Cremeliacs on shortactng ninakd
beta-agonkts k., use of approdmately one canlstor a month even F oot using It esery dayl
Caasls ul']'huw Asthena Contral ndicabas rsdeuate contral of asthma and tha nosd o Rbake of Renudfy ko -tarm-contel
thempy
= Minimal or o chroric 8 Mantaln near) normal pUlMSEry | o preggie soucation on seilmenagement and controling snvronmental factors that maks sthma
symptorme day or night function weorsa k., allergers and rotons,
® Minimal or o exaowrbations @ Minimal use of shot-acting Inhaled | 5 Rofr bo an asthma specalks § thers ore cifkulies coniroling asthma or I siep 4 core s requirned
= Molmitatons an actistles m betayagonist Refamal may ke coreddensd IF siop 3 cars b required
schoodwark mibsed 1 Minimal o no acdverse efects
from meclcathrs
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APPENDIX 3 - SAFETY REPORT

SAFETY QUERY RESPONSE FOR

REQUEST FROM WYETH CONSUMER HEALTHCARE REGARDING FATAL
EVENTS COINCIDENT WITH THE USE OF

PRIMATENE MIST (EPINEPHRINE) AND PRIMATENE TABLETS
(EPHEDRINE WITH GUAIFENESIN AND THEOPHYLLINE WITH
GUAIFENESIN)

REPORT PREPARED BY:

Global Safety Surveillance & Epidemiology
Wyeth Research

500 Arcola Road

Collegeville, Pa. 19426

USA
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Introduction

As a result of a request from Wyeth Consumer Healthcare regarding fatal events coincident
with the use of Primatene Mist (epinephrine) and Primatene Tablets (ephedrine with
guaifenesin and theophylline with guaifenesin), Wyeth Global Safety Surveillance &
Epidemiology (GSSE) conducted a search of the Safety Surveillance System (S*) database.

Safety Surveillance System Database SH & Wyeth consumer healthcare database

The S® database contains adverse experience reports for Wyeth’s marketed products, foreign
and domestic, received from health care professionals (HCP), consumers, registries,
licensing partners, and the medical literature. Additionally, the S* database contains serious

adverse experience reports from investigational studies involving Wyeth products.

An all-time search of S’ through 28 July 2005" was conducted for spontaneous, study,
medically and non-medically confirmed cases of fatal outcomes with the reporting, suspect

or concomitant products ephedrine/guaifenesin and epinephrine.

In addition, the Wyeth Consumer Healthcare (WCH) Drug Safety Evaluation Department
searched the WCH database for fatal cases for the products ephedrine/guaifenesin,

theophylline/guaifenesin and epinephrine.

General Description of Cases

A total of 28 reports involving 33 fatal outcomes coincident with the use of Primatene Mist
were found. In 1 consumer case, the reporter states that a pharmacist stated that the product
“had caused 6 deaths.” One of the cases involved the use of both Primatene Mist and
Primatene Tablets as concomitant medications. Further details of the cases are provided in

the Summary Table of Fatal Reports.

' S3 became operational 4th Q 1999. Adverse event information, excluding source
documents, for NDA products from 1995 to the initiation of the S3 database was
transferred/entered into S3. Information prior to 1995 is contained in the Wyeth
Consumer Healthcare database (previously Whitehall Robins).
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Of the 28 cases, 19 were consumer reports, 8 were HCP reports and one case was from the

medical literature. Of the eight HCP reports, six were from Medical Examiners or Coroners.

Ages were provided in 10 cases and ranged from 17 to 66 years of age (median = 32.5).

Twenty-four cases provided gender information; there were 9 male and 15 female cases.

Of the 19 consumer reports, 12 (including 1 suicide, 1 overdose, 1 intentional misuse, and 1
drug administration error) provided an insufficient amount of information for assessment.
Of the remaining 7 cases, there was 1 drug dependence, 1 suicide and 1 case of a
hemorrhagic stroke due to hypertensive and atherosclerotic cardiovascular disease. The

remaining 4 cases are summarized in Section 2.2 below.

Of the 8 HCP reports, 1 provided an insufficient amount of information for assessment, 1
was an overdose, and 1 was an alcohol-related motor vehicle. The remaining 5 cases are

summarized below.

The medical literature report was described as an intentional misuse and intentional

overdose.

Summaries of Remaining Cases

Four consumer cases and 5 HCP cases that provided some detailed information and were not
cases of drug dependence, suicide, overdose, misuse, drug administration error, or

confounding by nature of death are summarized below.

* A medical examiner case (8-95235-009C) of a 32-year-old woman with a history of
chronic asthma reports that the patient used Primatene Mist at 10-11pm due to
dyspnoea and awoke the following morning at 4am with difficulty breathing. The
patient collapsed and was taken to the hospital. She was 7 months pregnant and 2
healthy twin girls were delivered via emergency Caesarean section. The preliminary

cause of death was reported as an acute asthma attack.

* A medical examiner case (8-95209-003G) describes a 17-year-old female smoker
with a recent history of bronchitis and pharyngitis and a 1-year history of intermittent
Primatene Mist use who was found collapsed. The cause of death was reported as

bronchial asthma with associate focal myocardial fibrosis.
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* A coroner case (no HQ number*) of a 30-year-old woman with a history of asthma
describes the autopsy of a patient with a history of bronchial asthma and findings
consistent with an acute asthma attack as the cause of death. Also noted are
pulmonary congestion, focal pulmonary atelectasis, upper extremity needle

punctures and toxicology studies positive for a cocaine metabolite and cannabinoids.

* A coroner case (HQ5150211NOV2002) of an 18-year-old woman describes her use
of Primatene Mist prior to playing a soccer game during which she collapsed. The

coroner indicated the probable cause of death was arrhythmia secondary to asthma.

* An HCP report (HQ4306907AUG2001) describes a case of a man of unknown age
who used Primatene Mist. The HCP reported that the patient died from ischemic

cardiomyopathy and subsequent myocardial infarction.

* A consumer case (HQ22763160CT2000) describes a 43-year-old woman with a
history of severe asthma and obesity who ran out of her prescription asthma inhaler.
She obtained Primatene Mist and reportedly took 1 inhalation and collapsed. The
reporter indicated that the medical examiner attributed the death to chronic

pulmonary disease.

* A consumer case (HQ22749160CT2000) describes a 33-year-old man who used
Primatene Mist and complained that he felt unwell approximately 20 minutes later.
The reporter indicated that the patient was sweating and could not catch his breath;
he collapsed and appeared to be having a seizure; he lost consciousness and was
incoherent upon regaining consciousness. He was coughing and wheezing and his
skin was pale and his lips turned purple. He stopped breathing on the way to the

hospital. The autopsy report listed the cause of death as status asthmaticus.

*maintained in Wyeth Consumer Healthcare database

* A consumer legal case (HQ4599107DEC2000) reports that a man of unknown age

had a “fatal cardiac arrhythmia after using Primatene Mist.”
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* A consumer legal case (HQWYE109309AUGO04) describes the death of a 29-year-

old woman with asthma who had used Primatene Mist regularly since age 13. The

cause of death was reported as a myocardial infarction.

Summary

The databases contain 28 reports describing 33 fatal outcomes coincident with the use of
Primatene Mist and Primatene Tablets. Of the cases reported by HCPs, most of the deaths
are attributed to cardiac or pulmonary processes. In most cases, information potentially
relevant to the causes of death such as past medical history, reason for using the Primatene
products, severity of asthma, illicit drug use and concomitant medications was not provided.

A direct link, therefore, between use of Primatene products and death cannot be ascertained.
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Summary Table of Fatal Reports

Report  Date of MCN # Age Gender Adverse Event Concomitant Comment(s)
Source  Report Medications
or
Follow-
Up
Literature  10/1/04 HQWYES426050CT04 66 Unk Intentional misuse Unk Pt. intentionally misused drug and overdosed.
HCP 7/19/95 8-95235-009C 32 F Dyspnea; Death Prenatal vitamins ~ Seven months pregnant; h/o chronic asthma;
(ME) complained of dyspnea and used PM at 10-
11pm; awoke the following morning (4am)
with difficulty breathing and collapsed. In the
ED, patient had no pulse or respirations.
Emergency Caesarean section performed,
healthy twin girls were delivered. Patient was
pronounced dead at 4:49am; cause of death
(prelim) acute asthma attack.
HCP 7/14/95 8-95209-003G 17 F Cardio-respiratory Zantac; Donnatal;  Smoker; recent h/o pharyngitis & bronchitis
(ME) arrest; Death; Reglan treated with Biaxin, Medrol dose pack &

Asthma; Myocardial
fibrosis

Maxair MDI. One year h/o intermittent PM
use; found collapsed; CPR unsuccessful; ME
reported: “...it is our professional opinion
within a reasonable degree of medical
certainty that (the patient’s) unfortunate
sudden & unexpected death was due to
bronchial asthma with associate focal
myocardial fibrosis and that the manner of
death was natural. An extensive toxicological
screen was essentially negative.”
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Summary Table of Fatal Reports

Report  Date of MCN # Age Gender Adverse Event Concomitant Comment(s)
Source  Report Medications
or
Follow-
Up

HCP 4/27/92 N/A 30 Asthma None reported Per autopsy: history of asthma; findings

(Coroner) consistent with acute asthma attack;
pulmonary congestion; focal atelectasis;
needle punctures antecubital fossae/wrists.
Examining physician’s opinion: -death
resulted from an acute asthmatic attack.
Cocaine and cannabinoids positive. Case
initially called in by mother (4/2/92).

HCP 11/8/02 HQ5150211NOV2002 18 Arrhythmia Unk H/o asthma. PM used prior to playing in

(Coroner) soccer game; patient collapsed. Autopsy
showed no cause of death; probable
arrhythmia secondary to asthma per coroner.

HCP 3/23/04 HQWYE102525MAR04  Unk Road traffic accident;  Albuterol Per coroner’s office, pt was driving under the

(Coroner) Blood alcohol (suspect) influence of alcohol, had auto accident and

increased died. Uncertain if/when pt used MDI or

which product used. Asking if PM would
have an effect on blood alcohol level.

HCP 4/4/97 HQ22761160CT2000 40 Overdose Unk Per the ME, pt. was found dead in his

(ME) bathroom with a syringe in his right

antecubital space and a canister of product
was lying close to the body. It was assumed
that he may have extracted epinephrine from
canister and administered a lethal dose
intravenously.
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Summary Table of Fatal Reports

Report
Source

Date of
Report
or
Follow-
Up

MCN #

Age Gender Adverse Event

Concomitant
Medications

Comment(s)

HCP

HCP

Consumer

Consumer

Consumer

8/7/01

1/3/03

4/29/02

9/15/97

3/21/97

HQ4306907AUG2001

HQ6062908JAN2003

HQ2118830APR2002

HQ22763160CT2000

HQ22749160CT2000

Unk

Unk

54

43

33

Cardiomyopathy;
Myocardial infarction

Death

Hemorrhagic stroke;
Cardiac arrest

Hyperhidrosis;
Hyperventilation;
Death; Asthma

Cardiac arrest; Apnea;
syncope; Convulsion;
Asthma;
Hyperhidrosis

Unk

Unk

Primatene Mist &
Tablets

Unspecified
asthma MDI

Unk

Initial information was received from the wife
of the patient & follow-up information
received from a physician who reported that
the patient experienced ischemic
cardiomyopathy with a subsequent MI.

HCP reported a patient (a model) died while
using the product. No further details

provided.

Legal case; h/o HTN; family h/o heart disease;
took Robitussin CF. PM and tablets were
concomitant meds. Cerebral hemorrhage,
confirmed by autopsy as the cause of death due
to hypertensive and arteriosclerotic
cardiovascular disease. Pt. collapsed and was
found unconscious.

H/o severe asthma; obesity; Ran out of Rx
MDI and got PM from the military PX, took 1
spray and collapsed in the parking lot.
According to the reporter, the ME’s report
noted: that the cause of death was attributed to
chronic pulmonary disease and toxicology
report was negative.

Used PM, about 20 minutes later did not feel
well; sweating, dyspneaic, collapsed appeared
to be having seizure; coughing, wheezing, lost
consciousness, lips turned purple; stopped
breathing on way to hospital. The autopsy
report listed the cause of death as status
asthmaticus.
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Summary Table of Fatal Reports

Report  Date of MCN # Age Gender Adverse Event Concomitant Comment(s)
Source  Report Medications
or
Follow-
Up
Consumer  8/13/02 HQ3758914AUG2002 Unk F Death Unk Information was received from a consumer

that a female had died while using PM. No
further details provided.

Consumer  8/13/02 HQ3805515AUG2002 Unk Unk Death Unk Consumer reported that someone had died
from using the product. No further details
provided.

Consumer  8/19/02 HQ3874720AUG2002 Unk F Death Unk Consumer reported that a pharmacist told him

“a little girl passed away while using this
product.” No further details provided.

Consumer  8/21/02 HQ3949226AUG2002 Unk Unk Death; Palpitations Unk Consumer reported that a pharmacist stated
that the product caused heart palpitations and
“had caused 6 deaths.” No further details

provided.

Consumer  9/3/02 HQ4076305SEP2002 Unk F Death Unk Consumer reported that a female patient died
while using product. No further details
provided.

Consumer  9/17/02 HQ4287119SEP2002 Unk F Death Unk Consumer reported “ a model died from using
the product.” No further details provided.

Consumer  8/30/95 HQ4598307DEC2000 Unk M Drug dependence; Unk Consumer reports that brother died from

Apnoea; Nervousness; respiratory failure caused by excessive use of
Tachycardia; PM. Consumer reports that PM made the
Nonspecific reaction brother irritable & nervous and that he was

addicted to it.

Consumer  8/10/95 HQ4599107DEC2000 Unk M Arrhythmia Unk Legal case. “Decedent suffered fatal cardiac
arrhythmia after using Primatene Mist.” No
further details provided.
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Summary Table of Fatal Reports

Report  Date of MCN # Age Gender Adverse Event Concomitant Comment(s)
Source  Report Medications
or
Follow-
Up

Consumer  10/10/02 HQ46448150CT2002 Unk F Completed suicide Unk Consumer reported that a “model killed
herself on this product.” No further details
provided.

Consumer  8/8/02 HQ46906170CT2002 Unk F Overdose Unk Consumer reported that a “famous model in
Florida died from using the product too
much.” No further details provided.

Consumer 11/18/02 HQ5448621NOV2002 Unk Unk Intentional Misuse; Unk Consumer read in Denver paper several

Drug Abuser months prior that 2 children OD’d on PM
while attempting to get high, 1 of the children
died. No further details provided.

Consumer 12/12/02 HQ5822318DEC2002 Unk F Asthma Unk Consumer reported “a girl down the street
died from an asthma attack.” No further
details provided.

Consumer 12/16/02 HQ5848719DEC2002 Unk M Drug administration Unk Pharmacy clerk reported that a consumer

Error stated “a little boy passed away after using the
product incorrectly.” No further details
provided.

Consumer  12/20/02 HQ5907926DEC2002 Unk M Completed suicide Unk Consumer reported she had been told “ a
movie star’s son had committed suicide using
the product.” No further details provided.

Consumer  8/5/04 HQWYE109309AUG04 29 F Myocardial infarction ~ Unk Legal case. Pt with asthma used PM regularly
since age 13. Cause of death reported as MI.

Consumer  2/3/04 HQWYES813704FEB04 Unk F Death Unk Reporter stated a patient (smoker) died as a

result of using product. No further details
provided.
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PRIMATENE MIST
SERIOUSADVERSE EVENTS
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1.0 INTRODUCTION

In response to a query from Wyeth Consumer Healthcare, the Global Safety Surveillance and
Epidemiology (GSSE) department has conducted a search of the Safety Surveillance System (S°)
for serious adverse events (SAES) received coincident with administration of Primatene Mist.
Specifically, asearch of the database included all serious reports received from the United States,
both medically confirmed and non-medically confirmed events, received by Wyeth through 31
October 2005. Additionally, a separate search of the Wyeth Consumer Healthcare database was
conducted utilizing the same search criteria for those reports received prior to creation of the S
database.

The Primatene Mist datais summarized in tabular format and is presented as follows:

Table 1.0-1: Serious Adverse Events by System Organ Class from S° Database

Table 1.0-2: Serious Adverse Event Reports by Age Group and Gender from S° Database
Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S° Database
Table 1.0-4: Serious Adverse Event Reports Case ID from Wyeth Consumer Healthcare
Database

This datawill be incorporated into a risk/benefit assessment to be presented to the Food and

Drug Administration (FDA) at an Advisory Committee meeting regarding Primatene Mist and
chlorofluorocarbons (CFC) scheduled for January 2006.

CONFIDENTIAL 4 Wyeth
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Table 1.0-1; Serious Adverse Events by System Organ Class (SOC) from S® Database

Primary SOC

Preferred Term

R'd

Outcome®

Ringg NR NA

Total

CardiacDisorders

Congenital, familial and
genetic disorders

Eye Disorders

Gastrointestinal disorders

@ F=Fatal, R’ d=Recovered/Resolved, R’ ing=Recovering/Resolving, NR=Not Recovered/Not Resolved, NA=Not Provided, Unk=Unknown

Arrhythmia

Atrial fibrillation
Cardiac Arrest

Cardiac Disorder
Cardio-respiratory arrest
Cardiomyopathy
Cardiovascular Disorder
Myocardial fibrosis
Myocardia infarction
Palpitations
Tachycardia

Congenital anomaly
Cataract

Eye Rolling

Dry mouth

Nausea
Vomiting
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Table 1.0-1; Serious Adverse Events by System Organ Class (SOC) from S® Database

Primary SOC

Preferred Term

F

R'd

Outcome®

R'ing

NR

NA

Unk

Total

General disorders and
administration site conditions

Hepatobiliary disorders
Infections and I nfestations

Injury, poisoning and
procedural complications

Asthenia

Chest discomfort

Chest pain

Condition aggravated

Death

Difficulty in walking

Drug ineffective

Drug interaction

Fatigue

Feeling abnormal

Feeling cold

Nonspecific reaction

Obstruction

Oral administration complication
Pain

Therapeutic response unexpected
Unevaluable event

Liver disorder
Rhinitis

Accidental overdose
Drug administration error
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Table 1.0-1; Serious Adverse Events by System Organ Class (SOC) from S® Database

Primary SOC

Preferred Term

R'd

Outcome®

R'ing

NR

NA

Unk

Total

Investigations

Musculoskeletal and
connective tissue disorder

Nervous system disorders

Drug exposure during pregnancy
Fall

Incorrect route of drug administration

I ntentional misuse
Intentional overdose
Overdose

Road traffic accident

Blood alcohol increased

Blood pressure increased
Breath alcohol test positive
False positive laboratory result
Heart rate increased

Heart rate irregular

Weight increased

Joint stiffness
Myalgia
Myopathy

Pain in extremity

Cerebrovascular accident
Convulsion

Depressed level of consciousness
Dizziness
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Table 1.0-1; Serious Adverse Events by System Organ Class (SOC) from S® Database

Primary SOC

Preferred Term

F

R'd

Outcome®

R'ing

NR

Total

Psychiatric disorders

Renal and urinary disorders

Respiratory, thoracic and
mediastinal disorders

Headache
Loss of consciousness

Syncope
Tremor

Anxiety
Completed suicide
Dependence

Drug dependence
Nervousness
Panic attack

Renal failure acute

Apnoea

Asthma

Choking

Cough

Dyspnoea
Hyperventilation

Lung disorder
Pharyngea oedema
Pulmonary artery aneurysm
Pulmonary thrombosis
Respiratory disorder
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Table 1.0-1; Serious Adverse Events by System Organ Class (SOC) from S® Database

Primary SOC Preferred Term Outcome® Total
Rd Ring NR NA  Unk

Respiratory tract irritation 1 - - - 1 2
Throat tightness 1 - 1 - - 2

Skin and subcutaneoustissue  Hyperhidrosis - 1 - - 2 4

disorders

Social circumstances Drug abuser 1 - - 2 6 10

Vascular disorders Aneurysm - - - - 1 1
Hypertension 1 - - - - 1
Pallor 1 - - - - 1
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Table 1.0-2: Serious Adverse Event Reportsby Age Group & Gender from S Database

Adult Elderly Infant Unknown Total
Female 26 1 1 22 50
Male 22 8 0 17 47
Unknown 0 1 0 8 9
Total 48 10 1 47 106

10
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
8-95209- Yes 17Yr Adult Female Fatal - Not Provided Asthma
003G Cardio-respiratory
arrest
Death
Myocardial fibrosis
8-95235- Yes 32Yr Adult Female Fatal - Not Provided Death
009C Dyspnoea
8-98216- No 54Yr Adult Female Not Provided - Not Provided Dyspnoea
004F Syncope
8-98226- Yes 29Yr Adult Female Not Provided - Not Provided Atrial fibrillation
002F Myocardia
infarction
Overdose
Renal failure acute
8-99011- No 21 Yr Adult Female Not Provided - Not Provided Drug ineffective
014X Tachycardia
11
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQO0531031 No Not Not Female Unknown - Not Provided - Aneurysm
AUG2000 Provided Provided - Oral administration
complication
HQ1060528 No 29Yr Adult Female Recovered/ - Not Provided - Dyspnoea
FEB2002 Resolved . Eyerolling
- Heart rate increased
HQ1642205 No 38Yr Adult Male Not - Asthma - Asthenia
JUN2001 Recovered / . -
- Difficulty in
Not Resolved walking
- Joint stiffness
- Tremor
HQ1650605 No 42Yr Adult Male Unknown - Hypercholesterolaemia - Drug dependence
APR2002 - Hypertension - Intentiona
overdose
12
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQ1793207 Yes 37Yr Adult Female 1.Not Drug abuser - 1.Drug dependence
JUNZ2001 Recovered/ e
Not Resolved Drug hypersensitivity - 2.Dyspr.109a.
2 Unknown Smoker - Hyperhidrosis
- Panic attack
HQ1844408 No 42Yr Adult Female Recovered / Asthma - Blood pressure
JUNZ2001 Resolved Cardiac disorder increased
Hypertension - Overdose
Systemic lupus
erythematosus
HQ2118206 No 21Yr Adult Female Recovered / Asthma - Chest pain
APR2000 Resolved Eczema - Drug ineffective
- Dyspnoea
- Papitations
13
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group

HQ2118506 No 24 Yr Adult Female Recovering/ - Asthma - Asthenia
APR2000 Resolving Pregnancy

- Dizziness

- Hyperhidrosis

- Tachycardia

- Tremor

- Vomiting
HQ2274916 No 33Yr Adult Male Fatal - Not Provided - Apnoea
OCT2000 . Asthma

- Cardiac arrest

- Convulsion

- Hyperhidrosis

- Syncope
HQ2276116 Yes 40Yr Adult Male Fatal - Not Provided - Overdose
OCT2000

14
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

Cae|D

Medically
Confirmed

Age

Age
Group

Gender

Outcome

Medical History

Preferred Term

HQ2276316
OCT2000

HQ2339717
OCT2000

HQ2340317
OCT2000

No

No

No

43Yr

Not
Provided

20Yr

Adult

Not
Provided

Adult

Female

Mae

Female

Fatal

Unknown

Unknown

15

Asthma

Benign prostatic
hyperplasia

Asthma

Asthma

Death
Hyperhidrosis
Hyperventilation

Anxiety
Asthenia

Cardiovascular
disorder

Chest pain

Pain

Chest pain
Cough
Dizziness

Drug ineffective
Dyspnoea
Rhinitis
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQ2349917 No 33Yr Adult Male Not Asthma Asthma
MAY 2002 tF{Feecovlerg No Condition
eolv aggravated
HQ2687812 No Not Not Female Unknown Not Provided Drug dependence
JUN2002 Provided Provided
HQ3502926 No Not Not Female Not Provided Alcoholism Drug abuser
JUL 2002 Provided Provided Hypertension
HQ3638307 No Not Not Male Unknown Not Provided Drug dependence
AUG2002 Provided Provided
HQ3658908 No 47Yr Adult Female Unknown Asthma Drug dependence
AUG2002
HQ3684912 No 58 Yr Adult Male Not Provided Not Provided Drug dependence
AUG2002
16
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQ3720213 No Not Not Female Unknown - Not Provided - Drug dependence
AUG2002 Provided Provided
HQ3758914 No Not Not Female Fatal - Not Provided - Death
AUG2002 Provided Provided
HQ3760714 No 17Yr Adult Female Not - Systemic lupus - Drug dependence
AUG2002 Recovered/ erythematosus
Not Resolved
HQ3782915 No Not Not Female Unknown - Not Provided - Drug dependence
AUG2002 Provided Provided
HQ3805515 No Not Not Unknown Fatal - Not Provided - Death
AUG2002 Provided Provided
HQ3805915 No Not Not Unknown Unknown - Not Provided - Myocardia
AUG2002 Provided Provided infarction
- Overdose
HQ3806115 No Not Not Unknown Unknown - Not Provided - Drug abuser
AUG2002 Provided Provided
17
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQ3872920 No Not Not Female Unknown - Not Provided Drug dependence
AUG2002 Provided Provided Overdose
HQ3874720 No Not Not Female Fatal - Not Provided Death
AUG2002 Provided Provided
HQ3899821 No Not Not Unknown Unknown - Not Provided Drug abuser
AUG2002 Provided Provided
HQ3922522 No 23Yr Adult Male Not - Pneumonia Drug dependence
AUG2002 Recovered/
Not Resolved Overdose
HQ3930223 No Not Not Unknown Unknown - Not Provided Cardiac disorder
AUG2002 Provided Provided
HQ3948826 No 44Yr Adult Male Not - Not Provided Chest pain
AUG2002 Recovered/
Not Resolved Drug dependence
Heart rate irregular
Overdose
Pain in extremity
18
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group

HQ3949226 No Not Not Unknown Fatd - Not Provided Death
AUG2002 Provided Provided Palpitations
HQ3981628 No 42Yr Adult Male Unknown - Not Provided Drug dependence
AUG2002 Liver disorder
HQ4002429 No Not Not Male Unknown - Not Provided Drug dependence
AUG2002 Provided Provided
HQ4003029 No Not Not Female Unknown - Not Provided Drug dependence
AUG2002 Provided Provided Overdose
HQ4023403 No Not Not Male Unknown - Emphysema Drug dependence
SEP2002 Provided Provided
HQ4025803 No 52Yr Adult Female Unknown - Arthritis Drug dependence
SEP2002 - Asthma Intentional

- Collapse of lung overdose

19
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQ4076305 No Not Not Female Fatal - Not Provided - Death
SEP2002 Provided Provided
HQ4095506 No 74Yr Elderly Male Unknown - Alcoholism - Drug dependence
SEP2002 - Hernia - Intentiona
- Skin cancer overdose
- Urinary incontinence
HQ4162611 No 59Yr Adult Male Not - Hypertension - Dizziness
SEP2002 Recovered/
Not Resolved - Drug abuser
HQ4182212 No 32Yr Adult Female Not - Not Provided - Drug dependence
SEP2002 Recovered/ o
Not Resolved - Waeight increased
HQ4287119 No Not Not Female Fatal - Not Provided - Death
SEP2002 Provided Provided
20

1 -98



Wyeth Consumer Healthcare
Briefing Document for Joint NDAC and PADAC Meeting January 24, 2006
December 19, 2005

Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQ4287319 No 27 Yr Adult Male Unknown - Anxiety Drug dependence
SEP2002 - Dyspnoea Overdose
HQ4306907 No Not Not Male Fatal - Not Provided Cardiomyopathy
AUG2001 Provided Provided Myocardial
infarction
HQ4461509 No Not Not Female Recovered/ - Not Provided Cardiac disorder
AUG2001 Provided Provided Resolved
HQ4598307 No Not Not Male Fatal - Not Provided Apnoea
DEC2000 Provided Provided Drug dependence
Nervousness
Nonspecific
reaction
Tachycardia
HQ4599107 No Not Not Male Fatal - Not Provided Arrhythmia
DEC2000 Provided Provided
21
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQ4599207 Yes 33Yr Adult Male Unknown - Not Provided - Myagia
DEC2000 - Myopathy
HQ4644815 No Not Not Female Fatal - Not Provided - Completed suicide
0OCT2002 Provided Provided
HQ4690617 No Not Not Female Fatal - Not Provided - Overdose
OCT2002 Provided Provided
HQ5150211 Yes 18Yr Adult Female Fatal - Asthma - Arrhythmia
NOV 2002
HQ5152911 No 69 Yr Elderly Male 1.Recovered/ - Not Provided - 1l.Headache
NOV 2002 Resolved, - 2.Drug dependence
2.Unknown . Overdose
HQ5424520 No Not Not Female Recovered/ - Not Provided - Convulsion
NOV 2002 Provided Provided Resolved . Overdose
22
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQ5448621 No Not Not Unknown Fatal - Not Provided Drug abuser
NOV 2002 Provided Provided Intentional
overdose
HQ5501825 No Not Not Unknown Unknown - Not Provided Drug abuser
NOV 2002 Provided Provided Intentional
overdose
HQ5822318 No Not Not Female Fatal - Not Provided Asthma
DEC2002 Provided Provided
HQ5848719 No Not Not Male Fatal - Not Provided Drug
DEC2002 Provided Provided Administration
error
HQ5907926 No Not Not Male Fatal - Not Provided Completed suicide
DEC2002 Provided Provided
HQ5955830 No 60 Yr Adult Male Not - Not Provided Drug dependence
DEC2002 Recovered/ .
Intentional
Not Resolved overdose
23
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQ6062908 Yes Not Not Female Fatal - Not Provided - Death
JAN2003 Provided Provided
HQ6200322 Yes 64 Yr Elderly Male Unknown - Not Provided - Cerebrovascular
MAY 2000 accident
HQ6290022 No Not Not Female Unknown - Back pan - Dependence
JANZ2003 Provided Provided - Drug exposure
during pregnancy
HQ6325723 Yes 44Yr Adult Female Recovered/ - Smoker - Throat tightness
JAN2003 Resolved
HQ6644331 No Not Not Male Unknown - Not Provided - Obstruction
JANZ2001 Provided Provided
HQ6766302 No Not Not Male Recovered/ - Not Provided - Choking
JUN2000 Provided Provided Resolved
HQ8222706 Yes Infant Female Unknown - Not Provided - Congenital anomaly
JUL 2000
24
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQ9121705 No Not Not Female Unknown - Not Provided - Myocardia
DEC2001 Provided Provided infarction
HQWYEOL No 57Yr Adult Male Unknown - Cardiac disorder - Dependence
7814APROS - Cardiac pacemaker - Drug abuser
insertion . Overdose
- Emphysema
- Hospitalization due to
heart condition
HQWYEO6 Yes 51Yr Adult Male Recovered/ - Blood cholesterol - Chest discomfort
2824M ARO Resolved increased - Chest pain
-  Migrane _ Dyspnoea
- Respiratory tract
irritation
25
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQWYEQO7 Yes Not Not Female Unknown - Respiratory disorder Condition
2807M AYO Provided Provided . Smoker aggravated
Respiratory
disorder
HQWYE10 Yes Not Not Male Fatal - Not Provided Blood alcohol
2525MARO Provided Provided increased
4 Road traffic
accident
HQWYE1L0 No 2 Yr Adult Female Fata - Not Provided Myocardia
9309AUGO infarction
4
HQWYE13 No 3BYr Adult Male Unknown - Hypertension Drug abuser
2310AUGO - "diastolic number is Overdose
usually very high"
26
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQWYE14 No 66 Yr Elderly Male Not - Not Provided - Dry mouth
45100CT03 Recovered/ . -
Not Resolved Intentional misuse
- Intentiona
overdose
- Throat tightness
HQWYE15 No Not Not Male Unknown - Not Provided - Cataract
7518AUGO Provided Provided
3
HQWYE17 No 69 Yr Elderly Male Unknown - Leukaemiainremission - Breath alcohol test
3007JANO4 _ Prostatic operation positive
i . False positive
Renal impairment laboratory result
- Overdose
- Respiratory tract
irritation
27
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQWYE35 No 20Yr Adult Male Recovered/ - Asthma - Lung disorder
O315FEBOS Resolved Attention deficit/hyper-
activity disorder

HQWYE38 No Not Not Male Unknown - Not Provided - Drug dependence
6513FEBO3 Provided Provided - Dyspnoea

- Overdose
HQWYE39 No 38Yr Adult Female Not - Asthma - Condition
2217FEBO5 Ee(l?(a/ereld/ed . Smoker aggravated

Ot Resolv - Dyspnoea
- Lung disorder
28
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQWYE46 No 79Yr Elderly Male Unknown - Diabetes mellitus - Drug abuser
2615NOV0 - Hypertension - Overdose
- Obesity
- Poor periphera
circulation
- Skinulcer
HQWYE48 No 70Yr Elderly Female Recovered/ - Not Provided - Heart rate increased
7415SEPO5 Resolved
HQWYE48 No 39Yr Adult Female Not - Not Provided - Asthenia
9009DEC03 Recovered/ s
Not Resolved - Dizziness
- Dyspnoea
- Pulmonary artery
aneurysm
- Pulmonary
thrombosis

29
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQWYES3 No Not Not Female Unknown - Not Provided - Nonspecific
6721JUNO4 Provided Provided reaction
HQWYE54 Yes 66 Yr Elderly Unknown Fatal - Not Provided - Intentional misuse
26050CT04 - Intentional
overdose
HQWYES9 No 24Yr Adult Female Recovered/ - Anxiety - Depressed level of
2209SEPO3 Resolved - Anxiety disorder CONSCiOUSNEss
- Fedling cold
- Heart rateirregular
- Pdlor
- Unevaluable event
HQWYES9 Yes 34Yr Adult Male Recovered/ - Asthma - Chest pain
2429JUL 05 Resolved . Depression - Drug abuser
- Polysubstance abuse - Incorrect route of
drug administration
- Intentiona
overdose
30
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQWYES9 No 24Yr Adult Male Not Nasopharyngitis - Dizziness
2409'\/' AYO ﬁe(t;oF\a/ereldl od Seasonal alergy - Lossof
Ot REolv CONSCIOUSNess
HQWYEG3 No 44 Yr Adult Female Recovered/ Asthma - Pharyngea oedema
6423JUNO5S Resolved
HQWYE64 No 67Yr Elderly Male Not Hypertension - Blood pressure
4427AUGO Recovered/ increased
4 Not Resolved
HQWYEGS No Not Not Male Unknown Not provided - Nonspecific
0709MARO Provided Provided reaction
4
31
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group
HQWYEGY Yes 24 Yr Adult Male Recovered/ - Asthma - Chest discomfort
0826FEBO3 Resolved . Dizziness
- Drug interaction
- Fatigue
- Hypertension
- Lossof
CONSCiOUSNESS
- Nausea
- Tachycardia
HQWYEGY No 32Yr Adult Female 1.Not Overweight 1.Chest pain &
9927FEBO3 Recovered/ Cough
Not Resolved
' 2.Nausea &
2.Recovered/ o
Resolved Palpitations
HQWYE73 No 89Yr Elderly Mae Unknown Not Provided Myocardia
2913MAYO0 infarction
5 Therapeutic
response
unexpected
32
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group

HQWYE78 No Not Not Male Unknown - Not Provided - Drug dependence
0221JANO5 Provided Provided
HQWYE79 No 30Yr Adult Female Recovered/ - Asthma - Nausea
3919DECO03 Resolved
HQWYE79 No Not Adult Female Unknown - Not Provided - Accidentd
8306NOVO0 Provided overdose
3 - Dizziness

- Kl

- Feeling abnormal
HQWYE8B1L No Not Not Female Fatal - Smoker - Death
3704FEB0O4 Provided Provided
HQWYE94 No Not Not Male Unknown - Not Provided - Drug dependence
6709SEPO4 Provided Provided . Overdose
HQWYE97 No 29 Yr Adult Male Recovered/ - Not Provided - Condition
0318MARO Resolved aggravated
4 - Dyspnoea

33
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Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

CaseID Medically  Age Age Gender Outcome Medical History Preferred Term
Confirmed Group

HQWYE99 No 62Yr Adult Male Unknown - Anticoagulant therapy _ Drug dependence
6031DECO03 - Blood cholesterol

increased

- Blood triglycerides
increased

- Bonedensity decreased

- Bronchitis

- Chest pain

- Dryskin

- Emphysema

- Esophageal ulcer

- Flatulence

- Fluid retention

- Gadtricirritation

- Ulcer

- Hypersensitivity

- Hypertension

- Lower respiratory tract
infection

- Pulmonary congestion
- Pan

34

1 -112



Wyeth Consumer Healthcare
Briefing Document for Joint NDAC and PADAC Meeting January 24, 2006
December 19, 2005

Table 1.0-3: Serious Adver se Event Reports by Case | dentification (ID) from S° Database

Cae|D

Medically
Confirmed

Age

Age
Group

Gender

Outcome

Medical History

Preferred Term

Table 1.0-4: Serious Adver se Event Reports by Case I dentification (1D) from Wyeth Consumer Healthcare Database

(Received prior to creation of S° Database)

CaseID Medically Age Gender Event Medical History Adverse Event
Confirmed Outcome
90-002P No 61Yr Female Recovered “Silent” heart Shortness of Breath
attack

90-003P Yes 60+ Yr Female Unknown NA Palpitation
Chest pain
Overdose

90-006P No 2Yr Female Not Drug exposure Phocomelia-small for

recovered during pregnancy  gestational age infant

Congenital anomalies
Drug exposure during
pregnancy

90-010P No 41Yr Male Recovered Asthma Accidental ingestion of
plastic cap

90-012P No 38Yr Mae Recovered Allergy tohorses ~ Edema peripheral

35
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Pneumonia
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Table 1.0-4: Serious Adver se Event Reports by Case Identification (ID) from Wyeth Consumer Healthcar e Database
(Received prior to creation of S°® Database)

CaselID Medically Age Gender Event Medical History Adverse Event
Confirmed Outcome
90-013P Yes 19Yr Male Recovered Mild asthma Convulsions
Tachycardia
Pyrexia
90-014P Yes Not Female Unknown Hypertension Cardiomyopathy secondary
Provided Arthritis to acute hypertension
93-027P No 73Yr Male Recovered High blood Dyspnea
pressure
Low blood count
Rapid heart beat
92-005P No 30Yr Female Fatal Chronic asthmatic  Death due to sudden acute
condition asthma

Police found white
powder substance
resembling cocaine
at scene

Large amount of
marijuana at scene
Possible fresh
needle punctures
noted

36
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Table 1.0-4: Serious Adver se Event Reports by Case Identification (ID) from Wyeth Consumer Healthcar e Database
(Received prior to creation of S°® Database)

CaselID Medically Age Gender Event Medical History Adverse Event
Confirmed Outcome
93-001P No 61Yr Male Recovered Asthmas history Prostate disease
94-008 No 65Yr Mae Recovered Asthma Drug ineffective
94-017 No 32Yr Female Recovered Allergiesto: Severe abdominal pain
Penicillinand dust Deep sweats
Asthma Paleness
Stinging in back of throat
Bad bite on tongue
94-2910-022 No 61Yr Male Recovered Heavy smoker Increased sluggishness
Primatene Mist Difficulty in moving
abuse
Acute emphysema

Acute bronchitis
94-2910-023 No 39Yr Female Recovered Asthma Worsened asthma attack

95-015 Yes 33Yr Male Not Exercise induced Rhabdomyolysis
Recovered asthma
Prior ibuprofen use
Prior Albuterol
inhaler use

37
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Table 1.0-4: Serious Adver se Event Reports by Case Identification (ID) from Wyeth Consumer Healthcar e Database
(Received prior to creation of S°® Database)

Case ID Medically Age Gender Event Medical History Adverse Event
Confirmed Outcome

38
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APPENDIX 5 - AAPCC REVIEW

In preparation for the Advisory Committee Meeting, Wyeth Consumer Healthcare requested
exposure data from the American Association of Poison Control Centers (AAPCC). Since
Wyeth Consumer Healthcare historically has marketed two brands of metered dose inhaler
products, (Primatene ® and Bronitin *), AAPCC was requested to search their database for all
reports associated with the use of inhaled epinephrine for the time period January 1, 1988 to
December 31, 2004.

For the seventeen-year period reviewed, a total of 431 exposures were reported to AAPCC. Of
these, the most frequently reported outcome was designated by AAPCC as “Minor effect” (25%
of all cases) followed by “Not followed” (22%) and “No Effect” (22%). As shown in Table 1,
three fatality reports were received by AAPCC and there were three cases designated with an
outcome of “Major Effect”.

Table 1 Outcome summary of exposures received by AAPCC

AAPCC designated Outcome Frequency Zi;ﬁgi?:;(;,f)au
Death 3 0.5
Major Effect 3 0.5
Moderate Effect 41 9.5
Minor Effect 109 25.3
No Effect 94 21.8
Not Followed, judged as nontoxic exposure 7 51
(clinical effects not expected)

Not Followed, minimal clinical effects 95 290
possible (no more than minor effect possible

Ul’léble to follow, judged as a potentially 34 79
toxic exposure

Unrelated effect, the exposure was probably 30 74
not responsible for the effect(s) '

Major Effect: The patient exhibited signs or symptoms as a result of the
exposure which were life-threatening or resulted in significant residual
disability or disfigurement.

Moderate Effect: the patient exhibited signs or symptoms as a result of the
exposure which were more pronounced, more prolonged, or more of a
systematic nature than minor symptoms.

Minor Effect: The patient exhibited some signs or symptoms as a result of the
exposure, but they were minimally bothersome to the patient.
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Table 2 shows the distribution of exposures according to year. The greatest number of exposures
was recorded in 1988 and in 1994, the fewest number of exposures were recorded. For 1990, no

exposures were recorded. Between 2005 and 2005 the average number of exposures recorded by
AAPCC was 55.6.

Table 2. Exposures according to reporting year

1988 | 1989 | 1990 | 1991 | 1992 | 1994 | 1995 | 1996 | 1997 [ 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004

71 19 0 8 6 4 8 11 10 6 10 52 55 59 56 56
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Appendix 6 - Literature Search Results

The following table summarizes the results obtained from the comprehensive literature
search described in section V.A.5 of this background document. The search resulted in 21
clinical trials. These were broken down by route of administration as follows: metered-dose
inhalers (n=4), nebulizer (n=6), subcutaneous injection (n=4). In addition seven clinical
trials included the use of epinephrine for acute bronchiolitis which may be a clinical model
symptomatically similar to asthma.

The 14 clinical trials of epinephrine in asthma indicate that this drug is effective in the
management of this condition and that the preferred route of administration is via inhalation

which reduces the incidence of side effects.

Author, Year Study Type/Subjects/Treatments Results/Comments

Metered-Dose Studies

Pinnas, 1991 DB, CO, PC, R Greater increases in FEV| were registered
by patients receiving EPI than those
receiving MET or PBO, and significantly
more patients showed a faster onset of
bronchodilator action while receiving EPI
than MET (p<0.05).

Compared with inhaled MET, inhaled EPI
followed in 15 min by a THE-EPH tablet
had a significantly earlier onset, longer
duration of action, numerically greater
peak effect, and patient preference.
Because aerosols require a relatively small
dose of drug to provide a therapeutic effect,
unwanted systemic absorption of the drug
and adverse effects are minimized. All
three treatment groups had a similar
incidence of AEs.

12 (6M/6F); all with moderate to severe
asthma; mean age 33 yrs (19-57 yrs)

2 inhalation of EPI (0.2 mg/inh) one minute
apart, followed in 15 min by THE (130 mg)
with EPH (24 mg) versus 2 inhalations of
MET (0.65 mg/inh), one minute apart versus
PBO inhaler and tablets.

Abbreviations:

AE - adverse event; ALB - albuterol; ATR - atropine; CO - cross-over; DB - double-blind;

ED/ER - emergency department/ emergency room; EPH - ephedrine; EPI - epinephrine; FEN — fenoterol;

FEV - forced expiratory volume; ISO - isoprenaline; MET - metaproterenol; PBO - placebo; PC - placebo-controlled,;
PEFR/PEF - peak expiratory flow rate; RCT - randomized controlled clinical trial; SAL - salbutamol; SC - subcutaneous;
TER - terbutaline; THE - theophylline
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Author, Year

Study Type/Subjects/Treatments

Results/Comments

Riding, 1969

Comparison of the bronchodilator and cardiac
actions of 5 commercially available aerosols
used in asthma

21 (15M/6F) asthmatic in-patients; mean age
42.5 yrs (13-68)

Medihaler Isoforte: ISO sulphate 1000 g
Medihaler Bron: ISO sulphate 500 pg and
ATR methonitrate 200 g

Medihaler Epi: adrenaline acid tartrate 700 pg
Alupent: orciprenaline sulphate 1500 pg
Ventolin: salbutamol 200 pg

The maximal improvement with EPI
occurred in 5 min but was not evident at 30
min. Of 21 patients, 9 showed a small
improvement (followed by rebound
bronchoconstriction in 30 min), 7 showed
variable improvement for =1 hr and 5 had
no improvement.

EPI produced a slight fall in heart rate.
Ventolin was the aerosol of choice;
Alupent and Medihaler Epi were
significantly less effective.

Pliss, 1981

DB, R, PC comparison of acrosol versus
injected EPI in asthma

25 ER patients (5M/20F) presenting with
acute asthma mean age:
28 yrs (17 to 47 yrs)

Regimen 1: 0.3 cc 1:1,000 EPI sc at 0, 20, and
40 min (total: .90 mg EPI) plus PBO inhaler at
designated times

Regimen 2: 0.3 cc sc saline plus EPI aerosol
given as single puff (0.16 mg EPI per base
puff) at 0,10,20,30,40, and 50 min (total 0.96
mg EPI)

In patients with mild to moderate asthma
(PEFR >120), injected and inhaled EPI
were of equal efficacy with the aerosol
producing fewer side effects (p<0.001).
There was no significant difference
between the two groups with respect to
changes in blood pressure, pulse rate, or
respiratory rate

Abbreviations:

AE - adverse event; ALB - albuterol; ATR - atropine; CO - cross-over; DB - double-blind;

ED/ER - emergency department/ emergency room; EPH - ephedrine; EPI - epinephrine; FEN — fenoterol;

FEV - forced expiratory volume; ISO - isoprenaline; MET - metaproterenol; PBO - placebo; PC - placebo-controlled,;
PEFR/PEF - peak expiratory flow rate; RCT - randomized controlled clinical trial; SAL - salbutamol; SC - subcutaneous;
TER - terbutaline; THE - theophylline
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Author, Year Study Type/Subjects/Treatments Results/Comments
Dauphinee, 1994 DB, R, CO, PC At 15 sec after 1 inhalation, 11/24 subjects
(WM-632) receiving EPI and only 1/23 receiving PBO

24 mild to moderate asthmatics [screening
FEV, 64.5 £ 11.1% pred.] mean age 37.4 yrs

Primatene Mist delivering 0.3 mg EPI
bitartrate (0.16 mg EPI base) per inhalation
compared to an identical PBO inhaler

exhibited significant improvement in FEV;.
Clinically significant improvement was
defined as an increase of 215% in FEV,
above baseline; with 2 inhalations
administered 1 minute apart, average time
to peak bronchodilation was < 10 minutes.

Mean absolute (and %) increases in FEV,
at 15 sec after inhalation were 390 + 60 mL
(16.8 £2.6%) and —120 + 7 mL (-6.1 =
2.9%) for EPI and PBO, respectively [p
<0.0001]

Safety results were not provided.

Nebulizer Studies

Kjellman, 1980

Comparative trial between racemic EPI and
SAL

10 children aged 7-16 yrs (mean: 12 yrs) with
stable bronchial obstruction and FEV; <70%
predicted

SAL: 0.15 mg/kg of a 5 mg/mL diluted to 4
mL.

EPI: 0.04 mL/kg (0.0 mg/kg)
On two consecutive days

Five of the 8 children reached FEV, values
within normal range after the first
inhalation of EPI; the corresponding figure
for SAL is four out of 8 children. The
effects of the two drugs do not differ
significantly.

“We conclude that nebulized racemic
epinephrine gives a good bronchodilatory
effect in children with bronchial asthma
and that the side effects seem small.”

There were no significant changes in heart
rate and diastolic pressure. A small but
significant increase in mean systolic
pressure (+7 mmHg) occurred 5 min after
inhalation of EPI; the changes were not
significant at 30 and 150 min.

Three children had a sore throat after EPI
inhalation and 2 of these children became
pale immediately following the inhalation.

Abbreviations:

AE - adverse event; ALB - albuterol; ATR - atropine; CO - cross-over; DB - double-blind;

ED/ER - emergency department/ emergency room; EPH - ephedrine; EPI - epinephrine; FEN — fenoterol;

FEV - forced expiratory volume; ISO - isoprenaline; MET - metaproterenol; PBO - placebo; PC - placebo-controlled,;
PEFR/PEF - peak expiratory flow rate; RCT - randomized controlled clinical trial; SAL - salbutamol; SC - subcutaneous;
TER - terbutaline; THE - theophylline
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Author, Year

Study Type/Subjects/Treatments

Results/Comments

Williams, 1994

R, DB, PC, CO
Study to compare effect of drugs on
cardiorespirtory parameters

Six (6) outpatients with chronic stable asthma;
4M/2F(37-67 yrs)

Drugs were administered via nebulizer once
daily for 3 days:

There was an increase in FEV, 34 minutes
after EPI and SAL compared to PBO and
this was greater after SAL (41%) than EPI
(18%). No changes occurred in blood
pressure after any of the treatments.

Both active drugs caused a significant
increase in heart rate. Ventricular
arrhythmias can occur in some patients on

SAL 5 mg either active treatment (EPI: n=1;
EPI 5 mg SAL:n=2).
PBO
Coupe, 1987 R, DB, CO There were no differences between the

18 patients with acute severe asthma
11M/7F

EPI: mean age: 46.7 yrs

SAL: mean age 44.2 yrs

Drugs were administered via nebulizer
EPI (n=10): 1 mg
SAL (n=8): 2.5 mg

increase in PEF at 5 min after EPI (mean:
99 £ 20.5 L/min) or after SAL (119 £22.7
L/min).

“These results suggest that nebulised
adrenaline is as effective as a nebulised 3-
agonist in acute asthma and is without
significant side effects.”

There was no change in blood pressure
after EPI or SAL.

Heart rate fell by an average of 8 beats/min
after EPI and SAL

Abroug, 1995

R, DB

22 acute severe asthmatic patients (10M/12F)
attending an ER; mean age: 33 yrs

EPI (11): 2 mg over 10 min
SAL (11): 5 mg over 10 min

PEF increased from 85 + 38 L/min to 120
1 45 L/min (p<0.001) with EPI and from
107 £ 28 L/min to 145 £ 19 L/min
(p<0.001) with SAL.

“After a single dose, nebulized adrenaline
(2 mg) proved as effective and safe as
salbutamol (5 mg) in acute severe asthma.”

Tolerance of both drugs was good with no
side effects observed in either group.

Abbreviations:

AE - adverse event; ALB - albuterol; ATR - atropine; CO - cross-over; DB - double-blind;

ED/ER - emergency department/ emergency room; EPH - ephedrine; EPI - epinephrine; FEN — fenoterol;

FEV - forced expiratory volume; ISO - isoprenaline; MET - metaproterenol; PBO - placebo; PC - placebo-controlled,;
PEFR/PEF - peak expiratory flow rate; RCT - randomized controlled clinical trial; SAL - salbutamol; SC - subcutaneous;
TER - terbutaline; THE - theophylline

1 -122




Wyeth Consumer Healthcare
Briefing Document for Joint NDAC and PADAC Meeting January 24, 2006

December 19, 2005

Author, Year

Study Type/Subjects/Treatments

Results/Comments

Zeggwagh, 2002

R, C

44 patients (31F/13M) 35 £ 11 yrs with acute
severe asthma presenting to ER

SAL (n=22) 10 mg/h'1 for 2 hrs then 5 mg q4h
EPI (n=22) 6 mg/h™" for 2 hrs then 3 mg q4h

During first 8 hrs of treatment PEF

improved in both groups; this significant
improvement began in 30 min in the EPI
group and within 1 hr in the SAL group.

Pa0, increased in both groups.

No additional bronchodilator therapy was
required in either group.

Systolic pressure and heart rate
significantly decreased from baseline in
both groups (no significant difference
between the treatment groups).

Authors noted inhalation could reduce side
effects seen with systemic EPI.)

Adoun, 2004

R, DB, CO

38 (17M/21F) admitted with severe acute
asthma
Average age 34.5 yrs

Each patient received TER 5 mg and EPI 3
mg via nebulizer for 20 min.

First nebulization results:Fourteen (78%)
of the 18 patients who received EPI first
were markedly or significantly improved
compared to 11 (55%) of the 20 patients
who received TER first (NS). No rise in
SAP or heart rate occurred.

Second nebulization results: After the
first nebulization, 13 patients were not
improved. The second nebulization led to
a subjective improvement in 4 of those 13
patients. Among the 4 of 18 who were not
improved with initial EPI, only one
subsequently improved with TER. Three
of the 9 patients who were not improved by
TER initially improved with EPI. There
were no significant changes in SAP or
heart rate or PEF between the end of the
first and the end of the second nebulization
regardless of the sequence of
administration.

This study confirms that EPI nebulization
in patients with acute severe asthma is well
tolerated and at least as effective as TER
nebulization.

Subcutaneous Injection Studies

Abbreviations:

AE - adverse event; ALB - albuterol; ATR - atropine; CO - cross-over; DB - double-blind;

ED/ER - emergency department/ emergency room; EPH - ephedrine; EPI - epinephrine; FEN — fenoterol;

FEV - forced expiratory volume; ISO - isoprenaline; MET - metaproterenol; PBO - placebo; PC - placebo-controlled,;
PEFR/PEF - peak expiratory flow rate; RCT - randomized controlled clinical trial; SAL - salbutamol; SC - subcutaneous;
TER - terbutaline; THE - theophylline
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Author, Year Study Type/Subjects/Treatments Results/Comments

Ben-Zvi, 1982 R, SB Both groups responded within 10 minutes
and peak improvement was reached within
50 ER patients (21M/29F) with acute asthma 1 hr.

between ages of 12 and 20; average age in

each group was about 15 yrs Results demonstrated that an inhaled

B.agonist is effective in the initial
Regimen 1: FEN 0.5 mL (2.5 mg) of 0.5% treatment of acute asthma in children,
solution diluted with 1.5 mL of saline regardless of severity and avoids the need
delivered by nebulizer for 5-8 minutes. for injections.

Regimen 2: EPI 0.01 mg/kg (maximum 0.3
mg) was injected sc and was followed 25 min | There were no significant differences in
later by Sus-Phrine 0.025 mg/kg (maximum systolic and diastolic pressure between the
0.75 mg) injected sc. two groups during the study.

Sus-Phrine: provides 20% or 0.005 mg/kg in
the form of standard EPI solution and 80% or
0.02 mg/kg in the form of aqueous suspension
that is absorbed slowly over 6-8 hrs.

Quadrel, 1995 R Nebulized MET is as effective as EPI sc in
the pre-hospital treatment of adult patients
154 (55M/99F) moderate to severe asthmatic with acute asthma.

patients 18 to 50 yrs (mean age ~ 29 yrs) who

presented to paramedics with shortness of Pre-hospital treatment of asthma by

breath and wheezing paramedics may influence the outcome
(e.g., mortality, need for inpatient

Group 1: EPI sc 0.3 mg 1:1,000 solution admission). “We believe it is reasonable to

(n=53) initiate treatment in the field. Most of the

Group 2: Nebulized MET 2.5 mg in 3 mL patients in our study had statistically

saline solution (n=49) significant increases in PEFR and

Group 3: EPI sc 0.3 mg 1:1,000 solution + improvement in symptoms by the time of

nebulized MET 2.5 mg in 3 mL saline arrival at the ED. Earlier treatment of

solution (n=52) acute asthma may relieve some of the

burden in overcrowded EDs by decreasing
length of stay and may help in determining
the course of subsequent ED care.”

Abbreviations:

AE - adverse event; ALB - albuterol; ATR - atropine; CO - cross-over; DB - double-blind;

ED/ER - emergency department/ emergency room; EPH - ephedrine; EPI - epinephrine; FEN — fenoterol;

FEV - forced expiratory volume; ISO - isoprenaline; MET - metaproterenol; PBO - placebo; PC - placebo-controlled,;
PEFR/PEF - peak expiratory flow rate; RCT - randomized controlled clinical trial; SAL - salbutamol; SC - subcutaneous;
TER - terbutaline; THE - theophylline
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Author, Year

Study Type/Subjects/Treatments

Results/Comments

Heilborn, 1986

Comparison of subcutaneous injection and
high-dose inhalation of EPI — implications for
self-treatment to prevent anaphylaxis

12 healthy subjects (9F/3M) aged 25 to 54 yrs
(mean = 38 yrs)

Plasma concentrations of EPI were
determined in healthy subjects administered
EPI either sc (0.5 mg) or by inhalation (1.5 to
4.5 mg (10 to 30 inhalations from a metered-
dose aerosol).

Individual maximal plasma levels for EPI
were 4.65 = 1.09 (0.74-8.31) nmol/L
attained n 5 to 120 min after injection.
After 10 inhalations of EPI, plasma levels
were 2.72

0.84 (0.75 to 5.67) nmol/L within 5 min
and 20 inhalations resulted in 7.19 + 1.78
(2.10 to 13.83) nmol/L.

“Our results indicate that inhalation of 2 to
3 mg of epinephrine produces rapid
increases of epinephrine concentrations in
plasma to levels that have previously been
demonstrated to counteract
bronchoconstriction induced by inhaled
allergen to subjects with asthma.”

“Apart from the absorption being more
rapid, the locally high concentrations of
epinephrine in the airways should be
advantageous, since bronchoconstriction is
one of the life-threatening phenomena of
the anaphylactic reaction. The route of
administration is also simple for the
patient.”

Sharma, 2001

R
50 asthmatic children aged 6 to 14 yrs.

Group I (n=25): EPI sc 0.01 mL/kg dose of
1:1000 (1 mg/mL) to a maximum of 0.3 mL to
be repeated twice at 20-minute intervals
Group II (n=25): SAL nebulized for 10
minutes with 0.03 mL/kg/dose (150
pg/kg/dose) of 0.5% solution to a maximum
of 1 mL (5.0 mg) per dose diluted in saline to
a volume of 3 mL. The same dose was
repeated twice at 20-minute intervals

Both groups had a comparable mean
increase in PEFR % (Group I: 27.7 £ 0.7;
Group II: 28.8 + 0.06, p>0.05). In both
groups clinical improvement continued for
up to 4 hrs after treatment was begun.

At 30 min, EPI caused a significant
increase in heart rate and systolic pressure
as compared to SAL; thereafter, the heart
rates and systolic blood pressure readings
for both groups were comparable Diastolic
readings were similar in both treatment
groups throughout the study.

“Subcutaneous epinephrine can be safely
used if nebulizers are not available.”

Bronchiolitis Studies

Hartling, 2003

Meta-analysis of 14 RCT evaluating the
efficacy of EPI for treatment of acute viral
bronchiolitis

Some evidence that EPI (nebulized) may
offer some clinical benefit and EPI is more
effective than PBO and ALB

Abbreviations:

AE - adverse event; ALB - albuterol; ATR - atropine; CO - cross-over; DB - double-blind;

ED/ER - emergency department/ emergency room; EPH - ephedrine; EPI - epinephrine; FEN — fenoterol;

FEV - forced expiratory volume; ISO - isoprenaline; MET - metaproterenol; PBO - placebo; PC - placebo-controlled,;
PEFR/PEF - peak expiratory flow rate; RCT - randomized controlled clinical trial; SAL - salbutamol; SC - subcutaneous;
TER - terbutaline; THE - theophylline
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Author, Year

Study Type/Subjects/Treatments

Results/Comments

Reijonen, 1995

R, DB, PC

100 consecutive infants < 24 mo for acute
bronchiolitis

2 inhalations of EPI (0.9 mg/kg) followed by
saline (n=24) or

2 inhalations of SAL (0.15 mg/kg) followed
by saline (n=27) or

Saline followed by EPI (n=24) or

Saline followed by ALB (n=25)

EPI but not SAL given as first inhalation
improved respiratory assessment change
score; EPI was better than SAL at 15 min.

Both drugs were safe.
EPI reduces bronchial mucosal edema

Lodrup, 1001
(abstract)

Open

Infants 6-18 mo

7 with acute bronchiolitis and 3 with recurrent
bronchopulmonary obstruction after
bronchiolitis

Dose not specified

Respiratory rate fell significantly as did
clinical obstruction score; % volume and %
time to peak tidal expiratory flow (PTEF)
increased significantly as did Tidal
Expiratory Flow 25/PTEF.

“The changes found in this study
demonstrates the effect of inhaled racemic
epinephrine on infants with acute BPO
objectively as well as clinically.”

Rusconi, 1996
(letter to editor)

Pilot study
9 infants 1.5 to 13 mo

0.5 mg/kg up to a maximum of 5 mg of
1:1000 L EPI by nebulizer

At 15 min, the respiratory distress score
improved significantly in all infants.

A decrease in oxygen saturation was
observed in 3 infants.

Lenney, 1978

Inpatient study of babies recovering from
bronchiolitis with symptoms

21 (13M/8F)
2-17 mo

Phenylephrine 2 mL 0.25%
EPI 2 mL 0.4% via nebulizer

No clinical improvement observed with
either treatment

Menon, 1995 R, DB EPI more effective than SAL in acute
bronchiolitis and as safe. This was
20 EPI concluded from reduced admission rates
21 SAL and improved oxygen saturation at 60 min,
0.3 mL of a 5 mg/mL solution of SAL a lower heart rate at 90 min, and faster
3 mL ofa 1:1000 EPI solution (3 mg) discharge from hospital
Abbreviations:

AE - adverse event; ALB - albuterol; ATR - atropine; CO - cross-over; DB - double-blind;

ED/ER - emergency department/ emergency room; EPH - ephedrine; EPI - epinephrine; FEN — fenoterol;

FEV - forced expiratory volume; ISO - isoprenaline; MET - metaproterenol; PBO - placebo; PC - placebo-controlled,;
PEFR/PEF - peak expiratory flow rate; RCT - randomized controlled clinical trial; SAL - salbutamol; SC - subcutaneous;
TER - terbutaline; THE - theophylline
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Author, Year

Study Type/Subjects/Treatments

Results/Comments

Sanchez, 1993

DB, R, CO
24 (mean age 4.6 mo)

0.03 mL/kg SAL
0.1 mL/kg EPI

At 30 min, EPI showed significant
improvement compared with baseline not
seen with SAL. Only 13 patients had a
decrease in clinical score after SAL
compared with 20 on EPI. While both
decreased respiratory rate, it was greater
after EPL

There was a significant decrease in
inspiratory, expiratory and total pulmonary
resistance after EPI compared with baseline
but no change with SAL

No significant effect on heart rate or SaO,,
Investigators concluded that EPI is superior
to SAL.

Abbreviations:

AE - adverse event; ALB - albuterol; ATR - atropine; CO - cross-over; DB - double-blind;

ED/ER - emergency department/ emergency room; EPH - ephedrine; EPI - epinephrine; FEN — fenoterol;

FEV - forced expiratory volume; ISO - isoprenaline; MET - metaproterenol; PBO - placebo; PC - placebo-controlled,;
PEFR/PEF - peak expiratory flow rate; RCT - randomized controlled clinical trial; SAL - salbutamol; SC - subcutaneous;
TER - terbutaline; THE - theophylline

Abbreviations:

AE - adverse event; ALB - albuterol; ATR - atropine; CO - cross-over; DB - double-blind;

ED/ER - emergency department/ emergency room; EPH - ephedrine; EPI - epinephrine; FEN — fenoterol;

FEV - forced expiratory volume; ISO - isoprenaline; MET - metaproterenol; PBO - placebo; PC - placebo-controlled,;
PEFR/PEF - peak expiratory flow rate; RCT - randomized controlled clinical trial; SAL - salbutamol; SC - subcutaneous;
TER - terbutaline; THE - theophylline
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APPENDIX 7: OTC EPINEPHRINE MDI LABELING
The labeling below for OTC Epinephrine was revised in late 2005 to reflect the changes
proposed in the July 13 2005 Tentative Final Monograph for Bronchodilators. The website

screenshots reflect the labeling in effect prior to July 2005, and are in the process of being

updated.
Drug Facts
Active ingredient (in each inhalation) Purpose
EpIinephring 0.22 Mg.....cuvieiiiiiiiiiiiniiisesecrsecearsaneanans Bronchodilator
Uses

m for temporary relief of occasional symptoms of mild asthma:
m wheezing m tightness of chest m shortness of breath
Warnings
Asthma alert: Because asthma can be life threatening, see a doctor if you
m are not better in 20 minutes
m get worse
m need 12 inhalations in any day
m use more than 9 inhalations a day for more than 3 days a week
m have more than 2 asthma attacks in a week
For inhalation only

Do not use

m unless a doctor said you have asthma

m if you are now taking a prescription monoamine oxidase inhibitor (MAQI) (certain drugs taken 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 an MAOI, ask a doctor or pharmacist before taking this product.

Ask a doctor before use if you have

m ever been hospitalized for asthma = heart disease m high blood pressure = diabetes

m thyroid disease  m seizures m narrow angle glaucoma = a psychiatric or emotional condition
m trouble urinating due to an enlarged prostate gland

Ask a doctor or pharmacist before use if you are

m taking prescription drugs for asthma, obesity, weight control, depression, or psychiatric or emotional conditions

m taking any drug that contains phenylephrine, pseudoephedrine, ephedrine, or caffeine (such as for allergy, cough-cold, or
pain)

When using this product

m increased blood pressure or heart rate can occur, which could lead to more serious problems such as heart
attack and stroke. Your risk may increase if you take more frequently or more than the recommended dose.

m nervousness, sleeplessness, rapid heart beat, tremor, and seizure may occur. If these symptoms persist or get worse,
consult a doctor right away.

m avoid caffeine-containing foods or beverages.

m avoid dietary supplements containing ingredients reported or claimed to have a stimulant effect.

m do not puncture or throw into incinerator. Contents under pressure.

m do not use or store near open flame or heat above 120°F (49°C). May cause bursting._

Contains CFC 12, 114, substances which harm public health and environment by destroying ozone in the upper
atmosphere.

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

m do not exceed dosage

m supervise children using this product

m adults and children 4 years and over: start with one inhalation, then wait at least 1 minute. If not relieved, use once more.
Do not use again for at least 3 hours.
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m children under 4 years of age: ask a doctor

Other information

m store at room temperature, between 20-25°C (68-77°F)
m contains no sulfites

m see insert for mouthpiece use and care instructions

Inactive ingredients ascorbic acid, dehydrated alcohol (34%), dichlorodifluoromethane (CFC 12), dichlorotetrafluoroethane
(CFC 114), hydrochloric acid, nitric acid, purified water

Questions or comments? cal 1- 8 PRIMATENE or 1-877-462-8363 weekdays 9 AM-5 PM EST

www.Primatene.com
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Website Screenshots

WWW.primatene.com

_Z:rn umerHealtheare | Search | Contact Us

anatene por L Ayt

Frimatens Ho )-4

rimaene ot [Ppeien afone

Learning Center
—fast-acting asthma relief.

FAQ

T Buy Onling
Find A Store Near You ﬂ rimatene® Mist is the fastest type of asthma
== relief available without a prescription, and is

the #1 over-the-counter medicine sold for the

relief of physician-diagnosed, branchial . S Learn how to

asthrma. e properly use
the Primatene®

—_— Mist Inhaler.
Get $2 Off
Primatene”.

Prim%tene

| BRONCHIAL ASTHMA

\WET]’I' Learn about other
offers and discounts
from Wyeth Cansumer
Healthcare brands.

2 2003 Mhyveth
Consumer Healthzare

Privacy

Terms & Conditions
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Primatene e Eidona

Primatens Home ])l'ilnatene MIST

(__Frimatens Produsts 34
Drug Facts
Learning Cent 3 = N . N N
grae Active ingredient (in each inhalation) Purpose
FAQ Epinephrine 0.22 mg Bronchodilator
T Buy Online
Eind A Store Near You Uses
tempoararily relieves shorness of breath, tightness of chest, and wheezing due to bronchial
asthma

eases hreathing for asthma patients by reducing spasmes of bronchial muscles

Warnings
For inhalation only

Do not use
unless a doctor has said you have asthma
ifyou are now taking a prescription manoamine oxidase inhibitor (MAON {certain drugs far
depression, psychiatric, or emotional conditions, or Parkinson's disease), or for 2 weeks after
stopping the MAOI drug. If you do not know ifyour prescription drug contains an MAQI, aska
doctar or pharmacist before taking this product.

Ask a doctor before use if you have
wyeth' heart disease high blood pressure  thyroid disease  diabetes
ever been hospitalized for asthma
trouble urinating due to an enlarged prostate gland

Ask a doctor or pharmacist before use if you are taking any prescription drug for asthma.
@ 2003 Wiyeth
Consumer Healtheare

When using this product
Overuse may calse nervousness, rapid hear beat, and heart prablems
do not continue to use, but seek medical i i Hately if sympt are not relieved
within 20 minites or become worse
do not puncture or throw into incinerator. Contents under pressure.
do notuse or store near open flame ar heat above 120°F (49°C). May cause bursting.

Contains CFC 12, 114, substances which harm public health and environment by destraving ozone
in the upper atmosphere.

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
do not use more often or at higher doses unless directed by a doctor
superise children using this product
adults and children 4 vears and over: start with one inhalation, then wait at least 1 minute. If not
relieved, use once more. Do not use again for at least 3 hours
children under 4 years of age: ask a doctar

Other information
stare at room temperature, between 20-25°C {(E8-T7°F)
containg no sulfites
see insert for mouthpiece use and care instructions

Inactive ingredients: ascorhic acid, dehydrated alcohol (34%), dichlorodifluoromethane (CFC
12}, dichlorotetrafluoroethane (CFC 1143, hydrochlaric acid, nitric acid, purified water

Questions or comments? Call 1-8 PRIMATENE or 1-877-462-8363 weekdays 9 AM-5 PM EST
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Primatens Products

Learning Cente o
FAQ
T Buy Online : .
Find A Stere Noar You  sa Conitrolling Asthma i

ASTHMA IS A SERIOUS DISEASE THAT AFFECTS THE WAY YOU
BREATHE, AND SHOULD BE DIAGNOSED BY A PHYSICIAN.

Learn how to
properly use
the Primatene®

Mist fnhaler.

Coping with asthma can be difficult and frightening, especially if emergency
care is needed. Asthma sufferers may have concerns about medications,
the symptoms they treat and their proper use. Asthmatics and their families
need to be informed about when to see a doctor for diagnosis and treatment, | e J
how to best treat asthma at home, how to prevent asthma episodes, and e
how to monitor physical activities. In addition, parents of asthmatic children

need to be able to communicate effectively with their child's doctar,

teachers, principal, and other school personnel.

ASTHMA CAN BE CONTROLLED
Managing your asthrma can help you do the following:
Wyeth' = Reduce asthma symptoms such as coughing, wheezing or shortness of
breath at night the early morming or after exertion
= Reduce the number of asthma episodes or attacks

= Prevent emergency visits to doctors and hospitals
@ 2003 Wyeth = Reduce the need for guick-relief therapy
Consumer Healtheare = Participate in physical activity and exercise without problems

= Reduce side effects from medications

Back to

= Asthma Triegers s
LEARN WHAT TRIGGERS ASTHMA

Asthratics have overly sensitive air passages. Common things that cause
little ar no trouble for most of us can leave people with asthma struggling for
breath. Substances or conditions that bring on asthma attacks in certain
people are called asthma trigners. Knowing what they are can help you
keep asthra attacks from starting. There are two types of common asthma
triggers:

A, Allergic triggers: Allergens (things that cause allergic reactions) most
often trigger asthma symptoms by entering the lungs as you breathe. An
asthmatic person may be allergic to one ar maore common allergens found in
the ervironment.

The following particles are allergens that can be in the air;

= Indoor or outdoor maolds, pollen

= Aniral dander (flakes from the skin, hair, or feathers of any warm-blooded
pet, including dogs, cats, birds, rodents, and horses)

= Dog hair and saliva

= Cat hait, saliva, and urine

= Dust mite particles (frorm microscopic insects present in house dust)

= Cockroach paticles

ENVIRONMENTAL ELEMENTS
Plants, pallen, household dust, mold

ANIMALS
Dander, hair, saliva, and urine

DUST MITE PARTICLES
From microscopic insects present in house dust

ROACHES
Roach particles are a very potent allergen
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FOOD ADDITIVES
Sulfites used as a preservative in some foods and beverages, such as olives
and wine

CERTAIN MEDICATIONS
Far example, penicillin ar aspirin

Some allergies are easy to identify, like cat dander and pollen fram flowers;
others are harder to identify, such as house dust. ¥our physician can
identify possible allergic triggers by asking detailed questions or through
skin testing.

B. Mon-allergic triggers: These have nothing to do with allergies, but cause
the sarme airway changes as allergic triggers (i.e., airway swelling, mucus
increase, and airay narrowing).

Materials {iritants) in the air:

= Tobacco smoke

= Wood smoke, pine odors

= Room deodaorizers, fresh paint, househaold cleaning products, cooking
odors, perfumes and cosmetics

= Chemical fumes, outdoor air pollution (smog, exhaust frorm cars and
buses, smoke from factories and power plants), natural gas, propane or
kerosene

= Heating units (using gas, wood, coal ar kerosene)

= Respiratory infections—cormmaon colds, the flu, or sinus infections

= Exercise

= Caold air or sudden changes in weatherfair temperature-cooling, storm
fronts, high humidity

ENVIRONMENTAL TRIGGERS

Discuss with your doctor how to identify the asthma triggers that affect you,

and determine which actions are going to be most helpful in reducing your

asthrma symptoms.

C. Actions that can help remove or avoid some asthma triggers:

= Cigarette smoking: Avoid cigarette smoke, especially in the home.

= Strong odors and sprays: Avoid perfurmes and perfumed cosmetics, room
deodorizers, and household cleaning products whenever possible. Do not
stay in a house that is being painted (allow enough time for the paint to
dry)

= Colds and infections: Get rest, eat a balanced diet, and exercise regulady
Avoid people with colds or the flu. Discuss flu vaccines with your doctor.
Don't take over-the-counter cold medicines before checking with your
doctor.

= Pets: The elimination of animal dander by removing dogs and cats from
the home is desirable. If this is not possible, keep the bedroom free of
pets.

= Molds: Reduce exposure to maolds or mildew with good ventilation and by
reducing humidity. Use humidifiers only when a "croupy” cough (barking,
dry cough caused by infections of the upper airways) is present.

= Dust: If there is sensitivity to dust mites, mattresses and pillows should be
encased in plastic covers {or wash the pillow once a week, every week].
WWash bed covers, clothes, and stuffed toys once a week in hot water.
Avoid sleeping ar lying an upholstered furniture. Avoid using a vacuum
cleaner or leave the roorm while it is being vacuumed. Remove carpets from
the bedroom.

= Insects: Control of cockroach infestations is important when there is
sensitivity to these pests.

= Weather: Dress warmnly in cold weather and on windy days, pulling a
turtleneck over your nose. Wear a scarf over the mouth and nose in cold
weather.

= Outdoor pollens and molds: Stay indoors at midday and during the
afternoon when the pollen count is high. If possible, use air conditioning.
Keep windows closed during pollen and mold seasons. Avoid mold
sources (wet leaves, garden debris).

= Exercise: Discuss with your doctor a medication plan that allows physical
activity without symptoms. Take prescribed medications before exercising
WWarm up befare doing exercise and cool down afterwards.
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= Warning Siens

Predicting an asthma episode is not the same for everyone, and early-
warning signs may change from episode to episode. Make sure you follow
an Asthrna Action Plan prepared by your doctor as soon as warning signs
develop. These may include:

= A drop in your peak-flow reading (earliest warning signl)
= A chronic cough, especially at night

= Difficult ar rapid breathing

= Chest tightness or discomfort

* Running out of breath mare easily than usual

» Fatigue

= Wheezing

= Feeling that the head is stuffed up

* Headache

= Fevaer

* Restlessness

= A runny nose

= A change in the colar of the face

= Dark circles under the eyes

= Other symptoms identified by you and your physician
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Learning Center 7
I . Asked Questions ‘
= Buy Online
Find A Store Near You = What is the history of Primatene®? ?

Primatene® Mist was launched in 1983, and the first Primatens®
Tablets were sold in 1954, The Primatene® brand has built a long-time
heritage for over-the-counter relief of hranchial asthma. Learn kow 1o
Back to FAQ index prapeffy e
the Primatene®
= What Primatene® products are available? Mist Inhaler.
Primatene® Mist is available in a 172l oz (15 mL) complete unit fwith L c0] |
mouthpiece), 1/2 1 oz (15 mlL) refill, and 3/4 fl oz (22.5 mL) refill. —
Primatens® Tablets are available in 24 tablet and B0 tablet packages.
Back to FAQ index

= Where can Primatene® products be purchased?
Primatens® Mist and Tablets are generally available in most major food,
drug and mass merchandise retailers across the LS. as well as

\ATJF - through Internet retailers like Drugstore. com or PlanetRx com.
EIh Back to FAQ index

L] LL] = Why can’t | find "pocket size” Primatene® Mist Suspension in 13
fl oz?

@ 2003 Wiyeth This product has been discontinued.

Conzumer Healtheare Backto FAD index

Frivacy

Larmcelnndifings ® What happened to Primatene® Dual Action Tablets?

A Food & Drug Administration ruling in July 1995 required manufacturers
to discontinue marketing any over-the-counter (OTC) product containing
Theophylline, an active ingredient in Primatene® Tablets and
Frimatens® Dual Action Tablets. Theophylline was reclassified and is
nowe available only by prescription. Wyeth Consurmer Healthcare stopped
shipping Dual Action Tablets in January 1995, Primatene® Tablets, with
a formulation containing ephedrine and guaifenesin, began shipping in
January 1995,

Back to FAQ index

= Why is the glass canister of Primatene® Mist plastic-coated?
The Primatens® Mist glass canister is plastic-coated because the
caontents are light sensitive. For this reason, the canister is completely
covered by plastic.
Back to FAQ index
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® |s the Primatene® Mist canister full?
The canisters are filled according to the weight of the liquid contents.
The canisters also contain the appropriate amount of air needed far
praper spraying action. When you hald the bottle up to a bright light, the
wisual fill level may wary from bottle to bottle, because each shipment of
bottles can wary in thickness. The usable guantity of product in each unit
is equal to or greater than the amount printed on the package label.
Back to FAQ index

= How may puffs should | get from the vial?
The 15 mL wvial should deliver 270 puffs and the 22.5 mL vial should
deliver 405 puffs.
Back to FAQ index

= Can | use a diffterent mouthpiece with the vial?
Mo. Primatene® mouthpieces are specially designed for use with
Primatene® Mist. The vial may not function correctly with another
rmaouthpiece.
Back to FAQ index

® How often should | clean my mouthpiece? What should be used?
The FPrimatene® mouthpiece should be washed after each use with soap
and hot water, rinsed thoroughly, and dried with a clean, lint-free cloth.
Back to FAQ index

B Can the mouthpiece be rinsed with alcohol?
Mo, this is not recommended.
Back to FAQ index

® |s the mouthpiece dishwashersafe?
Mo, as it will likely cause an improper fit and result in a wial that will not

spray properly.
Back to FAQ index

= May | buy a mouthpiece as a separate unit?
Mo, mouthpieces are only available in conjunction with the 1/2 fl oz size
wial.
Back to FAQ index

B |s the packaging recyclable?
The outer carton for both Primatene® Mist and Tablet products can be
recycled. For the Complete Unit, the cellaphane window must first be
rernoved before recycling. Mauthpieces are reusable when washed
regularly after each use. Glass canisters should be discarded when
empty.
Back to FAQ index

" Do any Primatene® products contain gelatin?

Mo. Primatene® products are gelatin-free.
Back to FAG index
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® Do any Primatene® products contain lactose?
Mo, Primatens® products are lactose-free,
Back to FAQD index

B Do any Primatene® products contain lead?
Ma. Primatens® products are lead-free.
Back to FAQ index

® Do any Primatene® products contain steroids?
Ma. Prirmatens® products do not contain steroids.
Back to FAQ index

® Do any Primatene® products contain sulfites?

Ma. Primatens® products are free of sulfites.
Back to FAQ index

¥ What is a bronchedilator?
Bronchodilators are a group of drugs that help widen the airvays in the
lungs for the treatment of asthma and other conditions which constrict
aiflow in the lungs. Branchodilators widen the bronchioles, to increase
the flow of air and improve breathing.
Back to FAQ index

® What is an expectorant?
Expectorants are drugs that loosen mucus or phlegm in the lungs.
Expectorants stimulate increased release of respiratory secretions. The
increased release of secretions lowers the viscosity (thickness) of the
branchial secretions and permits easier remaval fram the respiratary
tract.

An expectorant may be used with productive and non-productive coughs,
toincrease the amount of sputum expectorated.
Back to FAQ index

= What are the competitive products?
Primatene® iz the leading national OTC asthma relief medication for
both mist and tablets. Primary competitors include store brands and
generic products.
Back to FAQ index
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Primatene Products How do I properly use the

C i "':"""; )% Primatene® Mist Mouthpiece? .
F&

W Buy Online

DIRECTIONS FOR USE OF MOUTHPIECE:

The Primatens® Mist mouthpiece, which is enclosed in the Primatene® Mist
15 mL gize (not the refill size), should be used for inhalation anly with
Frimatens® Mist.

Find A Store Near You

Take plastic cap off mouthpiece. (For refills, use mouthpiece
_ from prewious purchase.)

= Take plastic mouthpiece off battle.

Wyeth'

A -': Place short end of mouthpiece on bottle.

@ 2003 Wiyeth

C Health ;
e Turn bottle upside down. Place thumb on bottom of

mouthpiece over circular buttan and forefinger on top of wial.
Ermpty the lungs as completely as possible by exhaling.

Privacy

Flace mouthpiece in mouth with lips closed around opening.
Inhale deeply while sgqueezing mouthpiece and bottle together.
Release immediately and rernowve unit from mouth, then
complete taking the deep breath, drawing medication into your
lungs, holding breath as long as comfortable.

Exhale slowly keeping lips nearly closed. This helps distribute
the medication in the lungs.

=)
7~ . Faor storage, place long end of mouthpiece back on bottle and

cover with plastic cap.

Care of Mouthpiece: The Primatene® Mist mouthpiece should be washed
after each use with hot, soapy water, rinsed thoroughly, and dried with a
clean, lint-free cloth.

If the unit becomes clogged and fails to spray, please write and send the
clogged unit to: Wyeth Consumer Healthcare, P.O. Box 26609, Richmond,
WA 23261-6609.

1
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Package Insert - (prior to July 2005 Proposed Rule)

Primatene Mist is available in three sizes:
1/2 FL OZ (15 mL) with the mouthpiece,
1/2 FL OZ (15 mL) refill and the 3/4 FL 0Z
(2.5 mL) refill. Always keep an extra
Primatene Mist Inhaler available, and
save the mouthpiece for use with the
Inhaler refills.

ASTHMA SUFFERERS AND SULFITES Sulfites, 2 popular food and drug preser-
vative, can cause severe bronchospasms in sensitive individuals, especially
asthmatics. If you suspect that you are sulfite sensitive, check with your doctor.
Primatene Mist contains no sulfites.

3 A
bl ¥
2 §
& e g
3 8 Primatene Tablets
N N . . :
s 3 are available in two sizes,
N & 24.count and 60 count.
N\ \

%.

ns. Whitehall-Robins Healthcare, Madison, NJ 07940 Made in USA 2910-20/15)

i

Primatene
MIST

BENEFITS OF PRIMATENE MIST

When used according to directions, Primatene
Mist provides an easy and effective way to
obtain temporary relief of bronchial asthma.
Primatene Mist has been used safely by
millions. Primatene Mist contains epinephrine,
which is a dependable inhalation aerosol
bronchodilator. It is packaged in a plastic-
coated safety-glass bottle, fitted with a
specially designed valve, for use with the
Primatene Mist mouthpiece only. The special
valve is designed to deliver the same amount
of medication with each spray. Primatene Mist
can be used at any time of the day or night.

Bronchodilatar
For the Temparary Relief of
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Purpose

Active ingredient (in each inhalation)
Epi i Bronchodilator

hrine 0.22 mg

Uses
m temporarily relieves shortness of breath, ightness of chest, and wheezing due to bronchial asthma.
m eases breathing for asthma patients by reducing spasms of bronchial muscles

Warnings
For inhalation only

Do not use

m unless a docior has said you have asthma

m if you are now taking 2 prescription monoamine oxidase inhibitor (MAQI) (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 an MAOI, ask a doctor or pharmacist before taking this product.

Ask a doctor before use if you have
m heart disease  m thyroid disease  m diabetes m high blood pressure
m ever been hospitalized for asthma  m frouble urinating due to an enlarged prostate gland

Ask a doctor or pharmacist befare use if you are taking any prescription drug for asthma

When using this produet

W Overuse may cause nervousness, rapid heart beat, and heart problems

m do not continue to use, but seek medical assistance immediately If symptoms are
not relieved within 20 minutes or become worse

= do not puncture or throw into incinerator, Contents under pressure.

m do not use or store near open flame or heat above 120°F (49°C). May cause bursting.

Contains CFC 12, 114, substances which harm public fiealth and environment by
destroying azone in the upper atmosphere

It 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

m do not use more often or at higher doses unless directed by a doctor

m supervise children using this product

m aduits and children 4 years and over; start with one inhalation, then wait at least 1 minute. If not relieved, use once
more. Do not use again for at least 3 hours.

m children under 4 years of age: ask a doctor

Other information

'm store at room femperature, between 20-25°C (68 -77°F)
| contains no sulfites

m see insert for mouthpiece use and care instructions

DIRECTIONS FOR USE OF MOUTHPIECE The Primatene Mist mouthpiece, which is
enclosed in the Primatene Mist 15 mL size (not the refill size), should be used for inhalation
only with Primatene Mist.

5. Place mouthpiece =~
in mouth with lips ;
closed around
opening. Inhale

1. Take plastic cap
off mouthpiece. (For
refills, use mouth-
piece from previous

purchase.) deeply while
squeezing
mouthpiece and

2. Take plastic bottle together.

Release immediately
and remove unit
from mouth, then
complete taking the
deep breath,
drawing medication
into your lungs,
holding breath as
long as comfortable.

mouthpiece off
bottle.

3. Place short end
of mouthpiece on
bottle.

6. Exhale slowly

4. Turn bottle keeping li

| ping lips nearly
upside down. Place closed. This helps
thumb on bottom of distribute the
mouthpiece over medication in the
circular button and lungs.

forefinger on top of

vial. Empty the :2 7. For storage, place |
lungs as com- long end of mouthpiece =
pletely as possible back on bottle and

by exhaling. cover with plastic cap. {

CARE OF THE MOUTHPIECE The Primatene Mist mouthpiece should be washed after
each use with hot, soapy water, rinsed thoroughly, and dried with a clean, lint-free cloth.
If the unit becomes clogged and fails to spray, please write and send the clogged unit to:
Whitehall-Robins Healthcare, P.O Box 26609, Richmond, VA 23261-6609

Inactive ingredients ascorbic acid, dehydrated alcohol (34%), dichlorodifluoromethane (GFG 12),
i 1 (GFC 114), hydrochloric acid, nitric acid, purified water

Questions or comments? Call 1-8 PRIMATENE or 1-877-462-8363 weekdays 9 AM-5 PM EST
www.Primatene.com
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