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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:   

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

Depleting Substances (ODSs);  

(ii) The product provides an unavailable important public health benefit; and  

(iii) 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.   

II.  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  

(metric tons/yr) 
Trend (% of concentration) 2005 Projected  

(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 
Contribution 

  73.4 (0.04%) 

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 

receptor activity 
Onse of actiont 
(min) 

Duration of action 
(hours) 

Albuterol ß1 < ß2 Inha: within 5  3-6 
Epinephrine α, ß1, ß2 sc: 5-10 4-6 
  Inha: 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 

receptor activity 
Onset of action Duration of action 

epinephrine α, ß1, ß2 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 
i. 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 
Inhaled 4800 mcg 4.22  1 minute 9 bpm 

 

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 
500mcg (N=8) 

4.65 + 1.09 nmol/L 15-120 minutes Tremor (3) 
Palpitations (2) 

Inhaled 1500 
mcg  (N=6) 

2.72 + 0.84 nmol/L  Within 5 
minutes 

None 

Inhaled 3000 
mcg (N=8) 

7.19 + 1.78 nmol/L Within 20 
minutes 

Nausea (4) 

 

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

recommended for asthma, was well tolerated following rapid absorption.   

   

ii. 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 

6 asthma 
insufficient information= 3, 
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 

2 abuse, overuse intravenous abuse -not related 
overuse -insufficient information 

1 cerebral hemorrhage secondary to 
chronic hypertension insufficient information 

1 road traffic accident not related 
1 ischemic 
cardiomyopathy/myocardial infarction insufficient information 
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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). 

(c) 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 

AAPCC designated Outcome Frequency Proportion of all 
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 
(clinical effects not expected)  22 5.1 
Not Followed, minimal clinical effects possible 
(no more than minor effect possible 95 22.0 
Unable to follow, judged as a potentially toxic 
exposure 34 7.9 
Unrelated effect, the exposure was probably not 
responsible for the effect(s) 32 7.4 
 
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. 

iii. 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: 

Medline ; Biosis Previews , EMBASE, SciSearch , 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:   

“…So 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: 

“…I 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 
■ for temporary relief of occasional symptoms of mild asthma: 
  ■ wheezing  ■ tightness of chest  ■ shortness of breath 

Warnings 
Asthma alert: Because asthma can be life threatening, see a doctor if you 
■ are not better in 20 minutes 
■ get worse 
■ need 12 inhalations in any day 
■ use more than 9 inhalations a day for more than 3 days a week 
■ have more than 2 asthma attacks in a week 

Do not use 
■ unless a doctor said you have asthma 

Ask a doctor before use if you have 
■ 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 I 

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 
asthma 

28% 88% 78% 

Been to ER in last year for 
asthma 

9% 36% 21% 

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 
Internet 
Survey 
2005 

Kuschner, 
et al., 
1997 

Wyeth 
Internet 
Survey 
2005 

Kuschner, 
et al., 
1997 

Wyeth 
Internet 
Survey 
2005 

Kuschner, 
et al., 
1997 

CDC 2005, 
Kaiser 

Permanente, 
1996 

Do not have 
medical 
insurance 

31% 40% 13% 64% 13% 33% 20%  

Do not have 
prescription 
plan 

38% -- 14% -- 18% -- 23%  

  

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.  
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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 

millions) 
% of Total 

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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APPENDIX 2   
Asthma Treatment Guideline from the National Heart, Lung and Blood Institute, 2002 
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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 (S3) database. 

 

Safety Surveillance System Database (S3) & Wyeth consumer healthcare database 
The S3 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 S3 database contains serious 

adverse experience reports from investigational studies involving Wyeth products. 

An all-time search of S3 through 28 July 20051 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.   

                                                 
1 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 (HQ2276316OCT2000) 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 (HQ2274916OCT2000) 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 (HQWYE109309AUG04) 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 
Source 

Date of 
Report 

or 
Follow-

Up  

MCN # Age Gender Adverse Event Concomitant 
Medications 

Comment(s) 

Literature 10/1/04 HQWYE542605OCT04 66 Unk Intentional misuse Unk Pt. intentionally misused drug and overdosed. 
 
 

HCP 
(ME) 

7/19/95 8-95235-009C 32 F Dyspnea; Death Prenatal vitamins Seven months pregnant; h/o chronic asthma; 
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 
(ME) 

7/14/95 8-95209-003G 17 F Cardio-respiratory 
arrest; Death; 
Asthma; Myocardial 
fibrosis 

Zantac; Donnatal; 
Reglan 

Smoker; recent h/o pharyngitis & bronchitis 
treated with Biaxin, Medrol dose pack & 
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 
Source 

Date of 
Report 

or 
Follow-

Up  

MCN # Age Gender Adverse Event Concomitant 
Medications 

Comment(s) 

HCP 
(Coroner) 

4/27/92 N/A 30 F Asthma None reported Per autopsy: history of asthma; findings 
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 
(Coroner) 

11/8/02 HQ5150211NOV2002 18 F Arrhythmia Unk H/o asthma.  PM used prior to playing in 
soccer game; patient collapsed.  Autopsy 
showed no cause of death; probable 
arrhythmia secondary to asthma per coroner. 
 
 

HCP 
(Coroner) 

3/23/04 HQWYE102525MAR04 Unk M Road traffic accident; 
Blood alcohol 
increased 

Albuterol 
(suspect) 

Per coroner’s office, pt was driving under the 
influence of alcohol, had auto accident and 
died.  Uncertain if/when pt used MDI or 
which product used.  Asking if PM would 
have an effect on blood alcohol level. 
 
 

HCP 
(ME) 

4/4/97 HQ2276116OCT2000 40 M Overdose Unk Per the ME, pt. was found dead in his 
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 8/7/01 HQ4306907AUG2001 Unk M Cardiomyopathy; 
Myocardial infarction 

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 1/3/03 HQ6062908JAN2003 Unk F Death Unk HCP reported a patient (a model) died while 
using the product.  No further details 
provided. 

Consumer 4/29/02 HQ2118830APR2002 54 M Hemorrhagic stroke; 
Cardiac arrest 

Primatene Mist & 
Tablets 

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. 
 

Consumer 9/15/97 HQ2276316OCT2000 43 F Hyperhidrosis; 
Hyperventilation; 
Death; Asthma 

Unspecified 
asthma MDI  

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. 
 
 

Consumer 3/21/97 HQ2274916OCT2000 33 M Cardiac arrest; Apnea; 
syncope; Convulsion; 
Asthma; 
Hyperhidrosis 

Unk 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 
Source 

Date of 
Report 

or 
Follow-

Up  

MCN # Age Gender Adverse Event Concomitant 
Medications 

Comment(s) 

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; 
Apnoea; Nervousness; 
Tachycardia; 
Nonspecific reaction 

Unk Consumer reports that brother died from 
respiratory failure caused by excessive use of 
PM. Consumer reports that PM made the 
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 
Source 

Date of 
Report 

or 
Follow-

Up  

MCN # Age Gender Adverse Event Concomitant 
Medications 

Comment(s) 

Consumer 10/10/02 HQ4644815OCT2002 Unk F Completed suicide Unk Consumer reported that a “model killed 
herself on this product.”  No further details 
provided. 
 

Consumer 8/8/02 HQ4690617OCT2002 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; 
Drug Abuser 

Unk Consumer read in Denver paper several 
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 
Error 

Unk Pharmacy clerk reported that a consumer 
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 HQWYE813704FEB04 Unk F Death Unk Reporter stated a patient (smoker) died as a 
result of using product.  No further details 
provided. 
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CONFIDENTIAL 1 Wyeth 
 

 
 
 
 

PRIMATENE MIST 
SERIOUS ADVERSE EVENTS
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CONFIDENTIAL 2 Wyeth 
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CONFIDENTIAL 4 Wyeth 
 

 

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 (S3) 
for serious adverse events (SAEs) received coincident with administration of Primatene Mist.  
Specifically, a search 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 S3 
database. 
 
The Primatene Mist data is summarized in tabular format and is presented as follows: 
 
Table 1.0-1:  Serious Adverse Events by System Organ Class from S3 Database 
Table 1.0-2:  Serious Adverse Event Reports by Age Group and Gender from S3 Database 
Table 1.0-3:  Serious Adverse Event Reports by Case Identification (ID) from S3 Database  
Table 1.0-4:  Serious Adverse Event Reports Case ID from Wyeth Consumer Healthcare 
Database 
 
This data will 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. 
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 5  
 

 
 

Table 1.0-1: Serious Adverse Events by System Organ Class (SOC) from S3 Database 

Primary SOC Preferred Term Outcomea Total 
  F R’d R’ing NR NA Unk  
CardiacDisorders Arrhythmia 2 - - - - - 2 
 Atrial fibrillation - - - - 1 - 1 
 Cardiac Arrest 1 - - - - - 1 
 Cardiac Disorder - 1 - - - 1 2 
 Cardio-respiratory arrest 1 - - - - - 1 
 Cardiomyopathy 1 - - - - - 1 
 Cardiovascular Disorder - - - - - 1 1 
 Myocardial fibrosis 1 - - - - - 1 
 Myocardial infarction 2 - - - 1 3 6 
 Palpitations - 2 - - - 1 3 
 Tachycardia 1 1 1 - 1 - 4 
         
Congenital, familial and 
genetic disorders 

Congenital anomaly - - - - - 1 1 

         
Eye Disorders Cataract - - - - - 1 1 
 Eye Rolling - 1 - - - - 1 
         
Gastrointestinal disorders Dry mouth - - - 1 - - 1 
 Nausea - 3 - - - - 3 
 Vomiting - - 1 - - - 1 

                                                 
a F=Fatal, R’d=Recovered/Resolved, R’ing=Recovering/Resolving, NR=Not Recovered/Not Resolved, NA=Not Provided, Unk=Unknown 
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Table 1.0-1: Serious Adverse Events by System Organ Class (SOC) from S3 Database 

Primary SOC Preferred Term Outcomea Total 
  F R’d R’ing NR NA Unk  
         

Asthenia - - 1 2 - 1 4 General disorders and 
administration site conditions Chest discomfort - 2 - - - - 2 
 Chest pain - 3 - 2 - 2 7 
 Condition aggravated - 1 - 2 - 1 4 
 Death 11 - - - - - 11 
 Difficulty in walking - - - 1 - - 1 
 Drug ineffective - - - - 2 1 3 
 Drug interaction - - - - 1 - 1 
 Fatigue - 1 - - - - 1 
 Feeling abnormal - - - - - 1 1 
 Feeling cold - 1 - - - - 1 
 Nonspecific reaction 1 - - - - 2 3 
 Obstruction - - - - - 1 1 
 Oral administration complication - - - - - 1 1 
 Pain - - - - - 1 1 
 Therapeutic response unexpected - - - - - 1 1 
 Unevaluable event - 1 - - - - 1 
         
Hepatobiliary disorders Liver disorder - - - - - 1 1 
         
Infections and Infestations Rhinitis - - - - - 1 1 
         

Accidental overdose - - - - - 1 1 Injury, poisoning and 
procedural complications Drug administration error 1 - - - - - 1 
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Table 1.0-1: Serious Adverse Events by System Organ Class (SOC) from S3 Database 

Primary SOC Preferred Term Outcomea Total 
  F R’d R’ing NR NA Unk  
 Drug exposure during pregnancy - - - - 1 - 1 
 Fall - - - - - 1 1 
 Incorrect route of drug administration - 1 - - - - 1 
 Intentional misuse 1 - - 1 - - 2 
 Intentional overdose 2 1 - 1 1 4 9 
 Overdose 2 - - - 9 7 18 
 Road traffic accident 1 - - - - - 1 
         
Investigations Blood alcohol increased - - - 1 - - 1 
 Blood pressure increased - 1 - 1 - - 2 
 Breath alcohol test positive - - - - - 1 1 
 False positive laboratory result - - - - - 1 1 
 Heart rate increased - 2 - - - - 2 
 Heart rate irregular - 1 - 1 - - 2 
 Weight increased - - - 1 - - 1 
         

Joint stiffness - - - 1 - - 1 Musculoskeletal and 
connective tissue disorder Myalgia - - - - - 1 1 
 Myopathy - - - - - 1 1 
 Pain in extremity - - - 1 - - 1 
         
Nervous system disorders Cerebrovascular accident - - - - - 1 1 
 Convulsion 1 1 - - - - 2 
 Depressed level of consciousness - 1 - - - - 1 
 Dizziness - 2 1 3 - 2 8 
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Table 1.0-1: Serious Adverse Events by System Organ Class (SOC) from S3 Database 

Primary SOC Preferred Term Outcomea Total 
  F R’d R’ing NR NA Unk  
 Headache - 1 - - - - 1 
 Loss of consciousness - 1 - 1 - - 2 
 Syncope 1 - - - 1 - 2 
 Tremor - - 1 1 - - 2 
         
Psychiatric disorders Anxiety - - - - - 1 1 
 Completed suicide 2 - - - - - 2 
 Dependence - - - - - 2 2 
 Drug dependence 1 - - 6 1 19 27 
 Nervousness 1 - - - - - 1 
 Panic attack - - - - - 1 1 
         
Renal and urinary disorders Renal failure acute - - - - 1 - 1 
         

Apnoea 2 - - - - - 2 Respiratory, thoracic and 
mediastinal disorders Asthma 4 - - 1 - - 5 
 Choking - 1 - - - - 1 
 Cough - - - 1 - 1 2 
 Dyspnoea 1 4 - 2 1 3 11 
 Hyperventilation 1 - - - - - 1 
 Lung disorder - 1 - 1 - - 2 
 Pharyngeal oedema - 1 - - - - 1 
 Pulmonary artery aneurysm - - - 1 - - 1 
 Pulmonary thrombosis - - - 1 - - 1 
 Respiratory disorder - - - - - 1 1 
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Table 1.0-1: Serious Adverse Events by System Organ Class (SOC) from S3 Database 

Primary SOC Preferred Term Outcomea Total 
  F R’d R’ing NR NA Unk  
 Respiratory tract irritation - 1 - - - 1 2 
 Throat tightness - 1 - 1 - - 2 
         
Skin and subcutaneous tissue 
disorders 

Hyperhidrosis 1 - 1 - - 2 4 

         
Social circumstances Drug abuser 1 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 Reports by Age Group & Gender from S3 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 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

8-95209-
003G 

Yes 17 Yr Adult Female Fatal - Not Provided 

 

- Asthma 

- Cardio-respiratory 
arrest 

- Death 

- Myocardial fibrosis 

8-95235-
009C 

Yes 32 Yr Adult Female Fatal - Not Provided 

 

- Death 

- Dyspnoea 

8-98216-
004F 

No 54 Yr Adult Female Not Provided - Not Provided 
  

- Dyspnoea 

- Syncope 

8-98226-
002F 

Yes 29 Yr Adult Female Not Provided - Not Provided - Atrial fibrillation 

- Myocardial 
infarction 

- Overdose 

- Renal failure acute 

8-99011-
014X 

No 21 Yr Adult Female Not Provided - Not Provided 
  

- Drug ineffective 

- Tachycardia 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ0531031
AUG2000 

No Not 
Provided 

Not 
Provided 

Female Unknown - Not Provided 
  

- Aneurysm 

- Oral administration 
complication 

HQ1060528
FEB2002 

No 29 Yr Adult Female Recovered/ 
Resolved 

- Not Provided 
  

- Dyspnoea 

- Eye rolling 

- Heart rate increased 

HQ1642205
JUN2001 

No 38 Yr Adult Male Not 
Recovered / 
Not Resolved 

- Asthma  
  

- Asthenia 

- Difficulty in 
walking 

- Joint stiffness 

- Tremor 

HQ1650605
APR2002 

No 42 Yr Adult Male Unknown - Hypercholesterolaemia  

- Hypertension  

 

- Drug dependence 

- Intentional 
overdose 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ1793207
JUN2001 

Yes 37 Yr Adult Female 1.Not 
Recovered/ 
Not Resolved 

2.Unknown 

- Drug abuser   

- Drug hypersensitivity   

- Smoker  

 

- 1.Drug dependence 

- 2.Dyspnoea 

- Hyperhidrosis 

- Panic attack 

HQ1844408
JUN2001 

No 42 Yr Adult Female Recovered / 
Resolved 

- Asthma  

- Cardiac disorder  

- Hypertension  

- Systemic lupus 
erythematosus  

 

- Blood pressure 
increased 

- Overdose 

HQ2118206
APR2000 

No 21 Yr Adult Female Recovered / 
Resolved 

- Asthma  

- Eczema  

 

- Chest pain 

- Drug ineffective 

- Dyspnoea 

- Palpitations 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ2118506
APR2000 

No 24 Yr Adult Female Recovering / 
Resolving 

- Asthma  

- Pregnancy  

 

- Asthenia 

 

- Dizziness 

- Hyperhidrosis 

- Tachycardia 

- Tremor 

- Vomiting 

HQ2274916
OCT2000 

No 33 Yr Adult Male Fatal - Not Provided 

 

- Apnoea 

- Asthma 

- Cardiac arrest 

- Convulsion 

- Hyperhidrosis 

- Syncope 

HQ2276116
OCT2000 

Yes 40 Yr Adult Male Fatal - Not Provided 

 

- Overdose 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ2276316
OCT2000 

No 43 Yr Adult Female Fatal - Asthma  

 

- Asthma 

- Death 

- Hyperhidrosis 

- Hyperventilation 

HQ2339717
OCT2000 

No Not 
Provided 

Not 
Provided 

Male Unknown - Benign prostatic 
hyperplasia  

 

- Anxiety 

- Asthenia 

- Cardiovascular 
disorder 

- Chest pain 

- Pain 

HQ2340317
OCT2000 

No 20 Yr Adult Female Unknown - Asthma  

 

- Chest pain 

- Cough 

- Dizziness 

- Drug ineffective 

- Dyspnoea 

- Rhinitis 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ2349917
MAY2002 

No 33 Yr Adult Male Not 
Recovered/No
t Resolved 

- Asthma  

 

- Asthma 

- Condition 
aggravated 

HQ2687812
JUN2002 

No Not 
Provided 

Not 
Provided 

Female Unknown - Not Provided 

 

- Drug dependence 

HQ3502926
JUL2002 

No Not 
Provided 

Not 
Provided 

Female Not Provided - Alcoholism  

- Hypertension  

 

- Drug abuser 

HQ3638307
AUG2002 

No Not 
Provided 

Not 
Provided 

Male Unknown - Not Provided  

 

- Drug dependence 

HQ3658908
AUG2002 

No 47 Yr Adult Female Unknown - Asthma  

 

- Drug dependence 

HQ3684912
AUG2002 

No 58 Yr Adult Male Not Provided - Not Provided 

 

- Drug dependence 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ3720213
AUG2002 

No Not 
Provided 

Not 
Provided 

Female Unknown - Not Provided 

 

- Drug dependence 

HQ3758914
AUG2002 

No Not 
Provided 

Not 
Provided 

Female Fatal - Not Provided 

 

- Death 

HQ3760714
AUG2002 

No 17 Yr Adult Female Not 
Recovered/ 
Not Resolved 

- Systemic lupus 
erythematosus  

 

- Drug dependence 

HQ3782915
AUG2002 

No Not 
Provided 

Not 
Provided 

Female Unknown - Not Provided 

 

- Drug dependence 

HQ3805515
AUG2002 

No Not 
Provided 

Not 
Provided 

Unknown Fatal - Not Provided 

 

- Death 

HQ3805915
AUG2002 

No Not 
Provided 

Not 
Provided 

Unknown Unknown - Not Provided 

 

- Myocardial 
infarction 

- Overdose 

HQ3806115
AUG2002 

No Not 
Provided 

Not 
Provided 

Unknown Unknown - Not Provided 

 

- Drug abuser 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ3872920
AUG2002 

No Not 
Provided 

Not 
Provided 

Female Unknown - Not Provided 

 

- Drug dependence 

- Overdose 

HQ3874720
AUG2002 

No Not 
Provided 

Not 
Provided 

Female Fatal - Not Provided 

 

- Death 

HQ3899821
AUG2002 

No Not 
Provided 

Not 
Provided 

Unknown Unknown - Not Provided 

 

- Drug abuser 

HQ3922522
AUG2002 

No 23 Yr Adult Male Not 
Recovered/ 
Not Resolved 

- Pneumonia  

 

- Drug dependence 

- Overdose 

HQ3930223
AUG2002 

No Not 
Provided 

Not 
Provided 

Unknown Unknown - Not Provided  

 

- Cardiac disorder 

HQ3948826
AUG2002 

No 44 Yr Adult Male Not 
Recovered/ 
Not Resolved 

- Not Provided 

 

- Chest pain 

- Drug dependence 

- Heart rate irregular 

- Overdose 

- Pain in extremity 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ3949226
AUG2002 

No Not 
Provided 

Not 
Provided 

Unknown Fatal - Not Provided 

 

- Death 

- Palpitations 

HQ3981628
AUG2002 

No 42 Yr Adult Male Unknown - Not Provided 

 

- Drug dependence 

- Liver disorder 

HQ4002429
AUG2002 

No Not 
Provided 

Not 
Provided 

Male Unknown - Not Provided 

 

- Drug dependence 

HQ4003029
AUG2002 

No Not 
Provided 

Not 
Provided 

Female Unknown - Not Provided - Drug dependence 

- Overdose 

HQ4023403
SEP2002 

No Not 
Provided 

Not 
Provided 

Male Unknown - Emphysema  

 

- Drug dependence 

HQ4025803
SEP2002 

No 52 Yr Adult Female Unknown - Arthritis  

- Asthma  

- Collapse of lung  

 

- Drug dependence 

- Intentional 
overdose 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ4076305
SEP2002 

No Not 
Provided 

Not 
Provided 

Female Fatal - Not Provided 

 

- Death 

HQ4095506
SEP2002 

No 74 Yr Elderly Male Unknown - Alcoholism  

- Hernia  

- Skin cancer  

- Urinary incontinence  

 

- Drug dependence 

- Intentional 
overdose 

HQ4162611
SEP2002 

No 59 Yr Adult Male Not 
Recovered/ 
Not Resolved 

- Hypertension  

 

- Dizziness 

- Drug abuser 

HQ4182212
SEP2002 

No 32 Yr Adult Female Not 
Recovered/ 
Not Resolved 

- Not Provided  

 

- Drug dependence 

- Weight increased 

HQ4287119
SEP2002 

No Not 
Provided 

Not 
Provided 

Female Fatal - Not Provided 

 

- Death 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ4287319
SEP2002 

No 27 Yr Adult Male Unknown - Anxiety  

- Dyspnoea  

 

- Drug dependence 

- Overdose 

HQ4306907
AUG2001 

No Not 
Provided 

Not 
Provided 

Male Fatal - Not Provided 

 

- Cardiomyopathy 

- Myocardial 
infarction 

HQ4461509
AUG2001 

No Not 
Provided 

Not 
Provided 

Female Recovered/ 
Resolved 

- Not Provided 

 

- Cardiac disorder 

HQ4598307
DEC2000 

No Not 
Provided 

Not 
Provided 

Male Fatal - Not Provided 

 

- Apnoea 

- Drug dependence 

- Nervousness 

- Nonspecific 
reaction 

- Tachycardia 

HQ4599107
DEC2000 

No Not 
Provided 

Not 
Provided 

Male Fatal - Not Provided 

 

- Arrhythmia 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ4599207
DEC2000 

Yes 33 Yr Adult Male Unknown - Not Provided 

 

- Myalgia 

- Myopathy 

HQ4644815
OCT2002 

No Not 
Provided 

Not 
Provided 

Female Fatal - Not Provided 

 

- Completed suicide 

HQ4690617
OCT2002 

No Not 
Provided 

Not 
Provided 

Female Fatal - Not Provided 

 

- Overdose 

HQ5150211
NOV2002 

Yes 18 Yr Adult Female Fatal - Asthma 

 

- Arrhythmia 

HQ5152911
NOV2002 

No 69 Yr Elderly Male 1.Recovered/
Resolved,  

2.Unknown 

- Not Provided 

 

- 1.Headache 

- 2.Drug dependence 

- Overdose 

HQ5424520
NOV2002 

No Not 
Provided 

Not 
Provided 

Female Recovered/ 
Resolved 

- Not Provided 

 

- Convulsion 

- Overdose 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ5448621
NOV2002 

No Not 
Provided 

Not 
Provided 

Unknown Fatal - Not Provided 

 

- Drug abuser 

- Intentional 
overdose 

HQ5501825
NOV2002 

No Not 
Provided 

Not 
Provided 

Unknown Unknown - Not Provided 

 

- Drug abuser 

- Intentional 
overdose 

HQ5822318
DEC2002 

No Not 
Provided 

Not 
Provided 

Female Fatal - Not Provided 

 

- Asthma 

HQ5848719
DEC2002 

No Not 
Provided 

Not 
Provided 

Male Fatal - Not Provided 

 

- Drug 
Administration 
error 

HQ5907926
DEC2002 

No Not 
Provided 

Not 
Provided 

Male Fatal - Not Provided 

 

- Completed suicide 

HQ5955830
DEC2002 

No 60 Yr Adult Male Not 
Recovered/ 
Not Resolved 

- Not Provided 

 

- Drug dependence  

- Intentional 
overdose 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ6062908
JAN2003 

Yes Not 
Provided 

Not 
Provided 

Female Fatal - Not Provided - Death 

HQ6200322
MAY2000 

Yes 64 Yr Elderly Male Unknown - Not Provided 

 

- Cerebrovascular 
accident 

HQ6290022
JAN2003 

No Not 
Provided 

Not 
Provided 

Female Unknown - Back pain  

 

- Dependence 

- Drug exposure 
during pregnancy 

HQ6325723
JAN2003 

Yes 44 Yr Adult Female Recovered/ 
Resolved 

- Smoker  

 

- Throat tightness 

HQ6644331
JAN2001 

No Not 
Provided 

Not 
Provided 

Male Unknown - Not Provided 

 

- Obstruction 

HQ6766302
JUN2000 

No Not 
Provided 

Not 
Provided 

Male Recovered/ 
Resolved 

- Not Provided  

 

- Choking 

HQ8222706
JUL2000 

Yes  Infant Female Unknown - Not Provided - Congenital anomaly 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQ9121705
DEC2001 

No Not 
Provided 

Not 
Provided 

Female Unknown - Not Provided 

 

- Myocardial 
infarction 

HQWYE01
7814APR05 

No 57 Yr Adult Male Unknown - Cardiac disorder  

- Cardiac pacemaker 
insertion  

- Emphysema  

- Hospitalization due to 
heart condition 

- Dependence 

- Drug abuser 

- Overdose 

HQWYE06
0824MAR0
4 

Yes 51 Yr Adult Male Recovered/ 
Resolved 

- Blood cholesterol 
increased  

- Hypersensitivity  

- Migraine  

 

- Chest discomfort 

- Chest pain 

- Dizziness 

- Dyspnoea 

- Respiratory tract 
irritation 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQWYE07
9807MAY0
3 

Yes Not 
Provided 

Not 
Provided 

Female Unknown - Respiratory disorder  

- Smoker  

 

- Condition 
aggravated 

- Respiratory 
disorder 

HQWYE10
2525MAR0
4 

Yes Not 
Provided 

Not 
Provided 

Male Fatal - Not Provided - Blood alcohol 
increased 

- Road traffic 
accident 

HQWYE10
9309AUG0
4 

No 29 Yr Adult Female Fatal - Not Provided 

 

- Myocardial 
infarction 

HQWYE13
8310AUG0
4 

No 35 Yr Adult Male Unknown - Hypertension  

- "diastolic number is 
usually very high" 

- Drug abuser 

- Overdose 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQWYE14
4510OCT03 

No 66 Yr Elderly Male Not 
Recovered/ 
Not Resolved 

- Not Provided 

 

- Dry mouth 

- Intentional misuse 

- Intentional 
overdose 

- Throat tightness 

HQWYE15
7518AUG0
3 

No Not 
Provided 

Not 
Provided 

Male Unknown - Not Provided 

 

- Cataract 

HQWYE17
3007JAN04 

No 69 Yr Elderly Male Unknown - Leukaemia in remission  

- Prostatic operation  

- Renal impairment  

 

- Breath alcohol test 
positive 

- False positive 
laboratory result 

- Overdose 

- Respiratory tract 
irritation 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQWYE35
0315FEB05 

No 20 Yr Adult Male Recovered/ 
Resolved 

- Asthma  

- Attention deficit/hyper-
activity disorder  

 

- Lung disorder 

HQWYE38
6513FEB03 

No Not 
Provided 

Not 
Provided 

Male Unknown - Not Provided 

 

- Drug dependence 

- Dyspnoea 

- Overdose 

HQWYE39
2217FEB05 

No 38 Yr Adult Female Not 
Recovered/ 
Not Resolved 

- Asthma  

- Smoker  

- Condition 
aggravated 

- Dyspnoea 

- Lung disorder 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQWYE46
3615NOV0
4 

No 79 Yr Elderly Male Unknown - Diabetes mellitus  

- Hypertension  

- Obesity  

- Poor peripheral 
circulation  

- Skin ulcer  

 

- Drug abuser 

- Overdose 

HQWYE48
7415SEP05 

No 70 Yr Elderly Female Recovered/ 
Resolved 

- Not Provided 

 

- Heart rate increased 

HQWYE48
9009DEC03 

No 39 Yr Adult Female Not 
Recovered/ 
Not Resolved 

- Not Provided 

 

- Asthenia 

- Dizziness 

- Dyspnoea 

- Pulmonary artery 
aneurysm 

- Pulmonary 
thrombosis 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQWYE53
6721JUN04 

No Not 
Provided 

Not 
Provided 

Female Unknown - Not Provided 

 

- Nonspecific 
reaction 

HQWYE54
2605OCT04 

Yes 66 Yr Elderly Unknown Fatal - Not Provided - Intentional misuse 

- Intentional 
overdose 

HQWYE59
2209SEP03 

No 24 Yr Adult Female Recovered/ 
Resolved 

- Anxiety  

- Anxiety disorder  

 

- Depressed level of 
consciousness 

- Feeling cold 

- Heart rate irregular 

- Pallor 

- Unevaluable event 

HQWYE59
2429JUL05 

Yes 34 Yr Adult Male Recovered/ 
Resolved 

- Asthma  

- Depression  

- Polysubstance abuse  

 

- Chest pain 

- Drug abuser 

- Incorrect route of 
drug administration 

- Intentional 
overdose 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQWYE59
5409MAY0
5 

No 24 Yr Adult Male Not 
Recovered/ 
Not Resolved 

- Nasopharyngitis  

- Seasonal allergy  

 

- Dizziness 

- Loss of 
consciousness 

HQWYE63
6423JUN05 

No 44 Yr Adult Female Recovered/ 
Resolved 

- Asthma  

 

- Pharyngeal oedema 

HQWYE64
4427AUG0
4 

No 67 Yr Elderly Male Not 
Recovered/ 
Not Resolved 

- Hypertension  

 

- Blood pressure 
increased 

HQWYE65
0709MAR0
4 

No Not 
Provided 

Not 
Provided 

Male Unknown - Not provided 

 

- Nonspecific 
reaction 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQWYE69
0826FEB03 

Yes 24 Yr Adult Male Recovered/ 
Resolved 

- Asthma  

 

- Chest discomfort 

- Dizziness 

- Drug interaction 

- Fatigue 

- Hypertension 

- Loss of 
consciousness 

- Nausea 

- Tachycardia 

HQWYE69
9927FEB03 

No 32 Yr Adult Female 1.Not 
Recovered/ 
Not Resolved, 
2.Recovered/
Resolved 

- Overweight  

 

- 1.Chest pain & 
Cough 

- 2.Nausea & 
Palpitations 

HQWYE73
2913MAY0
5 

No 89 Yr Elderly Male Unknown - Not Provided 

 

- Myocardial 
infarction 

- Therapeutic 
response 
unexpected 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQWYE78
0221JAN05 

No Not 
Provided 

Not 
Provided 

Male Unknown - Not Provided 

 

- Drug dependence 

HQWYE79
3919DEC03 

No 30 Yr Adult Female Recovered/ 
Resolved 

- Asthma  

 

- Nausea 

HQWYE79
8306NOV0
3 

No Not 
Provided 

Adult Female Unknown - Not Provided 

 

- Accidental 
overdose 

- Dizziness 

- Fall 

- Feeling abnormal 

HQWYE81
3704FEB04 

No Not 
Provided 

Not 
Provided 

Female Fatal - Smoker  

 

- Death 

HQWYE94
6709SEP04 

No Not 
Provided 

Not 
Provided 

Male Unknown - Not Provided 

 

- Drug dependence 

- Overdose 

HQWYE97
0318MAR0
4 

No 29 Yr Adult Male Recovered/ 
Resolved 

- Not Provided 

 

- Condition 
aggravated 

- Dyspnoea 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

HQWYE99
6031DEC03 

No 62 Yr Adult Male Unknown - Anticoagulant therapy 
- Blood cholesterol 

increased  
- Blood triglycerides 

increased  
- Bone density decreased  
- Bronchitis   
- Chest pain   
- Dry skin   
- Emphysema 
- Esophageal ulcer  
- Flatulence   
- Fluid retention  
- Gastric irritation 
- Ulcer  
- Hypersensitivity 
- Hypertension   
- Lower respiratory tract 

infection 
- Pulmonary congestion 
- Pain 

- Drug dependence 
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Table 1.0-3: Serious Adverse Event Reports by Case Identification (ID) from S3 Database 

Case ID Medically 
Confirmed 

Age Age 
Group 

Gender Outcome Medical History Preferred Term 

 
 

Table 1.0-4: Serious Adverse Event Reports by Case Identification (ID) from Wyeth Consumer Healthcare Database 
(Received prior to creation of S3 Database) 

Case ID Medically 
Confirmed 

Age Gender Event 
Outcome 

Medical History Adverse Event 

90-002P No 61 Yr Female Recovered “Silent” heart 
attack 

Shortness of Breath 
 

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

90-006P No 20 Yr Female Not 
recovered 

Drug exposure 
during pregnancy 

Phocomelia-small for 
gestational age infant 
Congenital anomalies 
Drug exposure during 
pregnancy 
 

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

90-012P No 38 Yr Male Recovered Allergy to horses 
and anything furry 
 

Edema peripheral 
Pneumonia 
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Table 1.0-4: Serious Adverse Event Reports by Case Identification (ID) from Wyeth Consumer Healthcare Database 
(Received prior to creation of S3 Database) 

Case ID Medically 
Confirmed 

Age Gender Event 
Outcome 

Medical History Adverse Event 

90-013P Yes 19 Yr Male Recovered Mild asthma Convulsions 
Tachycardia 
Pyrexia 
 

90-014P Yes Not 
Provided 

Female Unknown Hypertension 
Arthritis 

Cardiomyopathy secondary 
to acute hypertension 
 

93-027P No 73 Yr Male Recovered High blood 
pressure 
Low blood count 
Rapid heart beat 
 

Dyspnea 

92-005P No 30 Yr Female Fatal Chronic asthmatic 
condition 
Police found white 
powder substance 
resembling cocaine 
at scene 
Large amount of 
marijuana at scene 
Possible fresh 
needle punctures 
noted 
 

Death due to sudden acute 
asthma 
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Table 1.0-4: Serious Adverse Event Reports by Case Identification (ID) from Wyeth Consumer Healthcare Database 
(Received prior to creation of S3 Database) 

Case ID Medically 
Confirmed 

Age Gender Event 
Outcome 

Medical History Adverse Event 

93-001P No 61 Yr M     Male Recovered Asthmas history Prostate disease 
 

94-008 No 65 Yr Male Recovered Asthma Drug ineffective 
 

94-017 No 32 Yr Female Recovered Allergies to: 
Penicillin and dust 
Asthma 

Severe abdominal pain 
Deep sweats 
Paleness 
Stinging in back of throat 
Bad bite on tongue 
 

94-2910-022 No 61 Yr Male Recovered Heavy smoker 
Primatene Mist 
abuse 
Acute emphysema 
Acute bronchitis 
 

Increased sluggishness 
Difficulty in moving 

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

95-015 Yes 33 Yr Male Not 
Recovered 

Exercise induced 
asthma 
Prior ibuprofen use 
Prior Albuterol 
inhaler use 

Rhabdomyolysis 
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Table 1.0-4: Serious Adverse Event Reports by Case Identification (ID) from Wyeth Consumer Healthcare Database 
(Received prior to creation of S3 Database) 

Case ID Medically 
Confirmed 

Age Gender Event 
Outcome 

Medical History Adverse Event 
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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 Proportion of all 
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 
(clinical effects not expected)  22 5.1 

Not Followed, minimal clinical effects 
possible (no more than minor effect possible 95 22.0 

Unable to follow, judged as a potentially 
toxic exposure 34 7.9 

Unrelated effect, the exposure was probably 
not responsible for the effect(s) 32 7.4 

 
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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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 

 

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 

 
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. 

Greater increases in FEV1 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. 
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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 

 

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 µg 
Medihaler Bron: ISO sulphate 500 µg and 
ATR methonitrate 200 µg 
Medihaler Epi: adrenaline acid tartrate 700 µg 
Alupent: orciprenaline sulphate 1500 µg 
Ventolin: salbutamol 200 µg 
 

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 aerosol 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 
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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 

 

Author, Year Study Type/Subjects/Treatments Results/Comments 
Dauphinee, 1994 
(WM-632) 

DB, R, CO, PC 
 
24 mild to moderate asthmatics [screening 
FEV1 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 

At 15 sec after 1 inhalation, 11/24 subjects 
receiving EPI and only 1/23 receiving PBO 
exhibited significant improvement in FEV1.  
Clinically significant improvement was 
defined as an increase of ≥15% in FEV1 
above baseline; with 2 inhalations 
administered 1 minute apart, average time 
to peak bronchodilation was < 10 minutes. 
 
Mean absolute (and %) increases in FEV1 

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 FEV1 <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 FEV1 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. 
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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 

 

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: 
SAL 5 mg 
EPI 5 mg 
PBO 
 

There was an increase in FEV1 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 
either active treatment (EPI: n=1; 
SAL:n=2). 

Coupe, 1987 R, DB, CO 
 
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 

There were no differences between the 
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 β-
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 
± 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. 
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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-1 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. 
 
PaO2 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 
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Author, Year Study Type/Subjects/Treatments Results/Comments 
Ben-Zvi, 1982 R, SB 

 
50 ER patients (21M/29F) with acute asthma 
between ages of 12 and 20; average age in 
each group was about 15 yrs 
 
Regimen 1: FEN 0.5 mL (2.5 mg) of 0.5% 
solution diluted with 1.5 mL of saline 
delivered by nebulizer for 5-8 minutes. 
Regimen 2: EPI 0.01 mg/kg (maximum 0.3 
mg) was injected sc and was followed 25 min 
later by Sus-Phrine 0.025 mg/kg (maximum 
0.75 mg) injected sc. 
 
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. 
 

Both groups responded within 10 minutes 
and peak improvement was reached within 
1 hr. 
 
Results demonstrated that an inhaled 
β2agonist is effective in the initial 
treatment of acute asthma in children, 
regardless of severity and avoids the need 
for injections. 
 
There were no significant differences in 
systolic and diastolic pressure between the 
two groups during the study.  

Quadrel, 1995 R 
 
154 (55M/99F) moderate to severe asthmatic 
patients 18 to 50 yrs (mean age ~ 29 yrs) who 
presented to paramedics with shortness of 
breath and wheezing 
 
Group 1: EPI sc 0.3 mg 1:1,000 solution 
(n=53) 
Group 2: Nebulized MET 2.5 mg in 3 mL 
saline solution (n=49) 
Group 3: EPI sc 0.3 mg 1:1,000 solution + 
nebulized MET 2.5 mg in 3 mL saline 
solution (n=52) 

Nebulized MET is as effective as EPI sc in 
the pre-hospital treatment of adult patients 
with acute asthma. 
 
Pre-hospital treatment of asthma by 
paramedics may influence the outcome 
(e.g., mortality, need for inpatient 
admission).  “We believe it is reasonable to 
initiate treatment in the field.  Most of the 
patients in our study had statistically 
significant increases in PEFR and 
improvement in symptoms by the time of 
arrival at the ED.  Earlier treatment of 
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.” 
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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 
µg/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 
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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 
 
20 EPI 
21 SAL 
0.3 mL of a 5 mg/mL solution of SAL 
3 mL of a 1:1000 EPI solution (3 mg) 

EPI more effective than SAL in acute 
bronchiolitis and as safe.  This was 
concluded from reduced admission rates 
and improved oxygen saturation at 60 min, 
a lower heart rate at 90 min, and faster 
discharge from hospital 
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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 EPI. 
 
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 SaO2. 
Investigators concluded that EPI is superior 
to SAL. 

Abbreviations: 
AE - adverse event; ALB - albuterol; ATR - atropine; CO - cross-over; DB - double-blind; 
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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 
Epinephrine 0.22 mg…….……………….......……………………Bronchodilator                                               
Uses 
■ for temporary relief of occasional symptoms of mild asthma: 
  ■ wheezing  ■ tightness of chest  ■ shortness of breath 
Warnings 
Asthma alert: Because asthma can be life threatening, see a doctor if you 
■ are not better in 20 minutes 
■ get worse 
■ need 12 inhalations in any day 
■ use more than 9 inhalations a day for more than 3 days a week 
■ have more than 2 asthma attacks in a week 
For inhalation only 
 
Do not use 
■ unless a doctor said you have asthma 
■ if you are now taking a prescription monoamine oxidase inhibitor (MAOI) (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 
■ ever been hospitalized for asthma     ■ heart disease    ■ high blood pressure     ■ diabetes      
■ thyroid disease     ■ seizures     ■ narrow angle glaucoma     ■ a psychiatric or emotional condition     
■ trouble urinating due to an enlarged prostate gland     
  
Ask a doctor or pharmacist before use if you are  
■ taking prescription drugs for asthma, obesity, weight control, depression, or psychiatric or emotional conditions 
■ taking any drug that contains phenylephrine, pseudoephedrine, ephedrine, or caffeine (such as for allergy, cough-cold, or 
pain) 

 
When using this product     
■ 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.  
■ nervousness, sleeplessness, rapid heart beat, tremor, and seizure may occur. If these symptoms persist or get worse, 
consult a doctor right away. 
■ avoid caffeine-containing foods or beverages. 
■ avoid dietary supplements containing ingredients reported or claimed to have a stimulant effect. 
■ do not puncture or throw into incinerator. Contents under pressure. 
■ 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 
■ do not exceed dosage 
■ supervise children using this product 
■ 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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■ children under 4 years of age: ask a doctor 
Other information   
■  store at room temperature, between 20-25°C (68-77°F)  
■  contains no sulfites  
■  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? call 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 
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Package Insert  - (prior to July 2005 Proposed Rule) 
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