
1/10https://apallergy.org

ABSTRACT

Background: Anaphylaxis is a life-threating hypersensitivity reaction. Epinephrine underuse 
in patients with anaphylaxis could lead to poor outcomes. There is evidence that the 
epinephrine use in such patients could be as low as 8%.
Objective: To assess the percentage of physicians who know that epinephrine is the first-line 
treatment in anaphylaxis. The secondary objective was to assess knowledge gaps regarding 
anaphylaxis diagnosis and treatment that could lead to epinephrine underuse.
Methods: We performed an online survey for physicians in Mexico City, using a 10-item 
questionnaire assessing anaphylaxis knowledge. We obtained measures of central tendency 
for statistical analysis, such as frequency, 95% confidence interval, as well as the chi-square 
test for comparing the groups.
Results: A total of 196 surveys were considered for analysis. Of all the participants, 
96.44% were able to correctly diagnose an anaphylaxis case with cutaneous, respiratory, 
and cardiovascular symptoms. Fifty-two percent correctly diagnosed anaphylaxis without 
cutaneous symptoms. The 72.4% of the respondents chose epinephrine as the first-line 
treatment, 42.3% correctly answered that there is no absolute contraindication to giving 
epinephrine, and 20.9% ignored whether there was any contraindication for its use. Only 
38.3% of participants answered that during discharge they would prescribe an autoinjector. 
Regarding the administration route, 63.4% answered that the first dose of epinephrine is 
applied intramuscularly and 50% of the participants chose the correct dose of epinephrine. 
Only 2.6% of the participants answered all 10 questions correctly.
Conclusion: There is still some difficulty recognizing anaphylaxis without cutaneous 
symptoms. Even though two-thirds of physicians identified that epinephrine is the treatment 
of choice, only 49.5% would have used intramuscular epinephrine as first-line treatment. We 
found a low percentage of epinephrine ampule prescription and knowledge of the correct 
dose. These findings can account for epinephrine underuse when dealing with anaphylaxis in 
the real clinical practice.

Keywords: Anaphylaxis; Epinephrine; Surveys and questionnaires; Knowledge; Attitudes

Asia Pac Allergy. 2020 Oct;10(4):e40
https://doi.org/10.5415/apallergy.2020.10.e40
pISSN 2233-8276·eISSN 2233-8268

Original Article

Received: Sep 18, 2020
Accepted: Oct 21, 2020

*Correspondence to 
Joaquin A. Pimentel-Hayashi
Department of Allergy and Immunology, 
WAO Center of Excellence, Hospital Infantil 
de Mexico Federico Gomez, Dr. Marquez 162, 
Doctores, Mexico City, Mexico.  
Tel: +52-55-5228-9917
E-mail: joacopim22@msn.com

Copyright © 2020. Asia Pacific Association of 
Allergy, Asthma and Clinical Immunology.
This is an Open Access article distributed 
under the terms of the Creative Commons 
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial 
use, distribution, and reproduction in any 
medium, provided the original work is properly 
cited.

ORCID iDs
Joaquin A. Pimentel-Hayashi 
https://orcid.org/0000-0001-7130-5969
Elsy M. Navarrete-Rodriguez 
https://orcid.org/0000-0001-9876-3206
Oscar I. Moreno-Laflor 
https://orcid.org/0000-0003-3287-7002
Blanca E. Del Rio-Navarro 
https://orcid.org/0000-0001-6441-8869

Conflict of Interest
The authors have no financial conflicts of 
interest.

Author Contributions
Conceptualization: Joaquin A. Pimentel-
Hayashi, Elsy M. Navarrete-Rodriguez. Data 
curation: Joaquin A. Pimentel-Hayashi, Oscar 

Joaquin A. Pimentel-Hayashi  *, Elsy M. Navarrete-Rodriguez ,  
Oscar I. Moreno-Laflor , and Blanca E. Del Rio-Navarro  

Department of Allergy and Immunology, WAO Center of Excellence, Hospital Infantil de México Federico 
Gomez, Mexico City, Mexico.

Physicians' knowledge regarding 
epinephrine underuse in anaphylaxis

https://apallergy.org
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-7130-5969
https://orcid.org/0000-0001-7130-5969
https://orcid.org/0000-0001-9876-3206
https://orcid.org/0000-0001-9876-3206
https://orcid.org/0000-0003-3287-7002
https://orcid.org/0000-0003-3287-7002
https://orcid.org/0000-0001-6441-8869
https://orcid.org/0000-0001-6441-8869
https://orcid.org/0000-0001-7130-5969
https://orcid.org/0000-0001-9876-3206
https://orcid.org/0000-0003-3287-7002
https://orcid.org/0000-0001-6441-8869
http://crossmark.crossref.org/dialog/?doi=10.5415/apallergy.2020.10.e40&domain=pdf&date_stamp=2020-10-22


I. Moreno-Laflor. Formal analysis: Elsy M. 
Navarrete-Rodriguez., Oscar I. Moreno-Laflor. 
Methodology: Elsy M. Navarrete-Rodriguez, 
Joaquin A. Pimentel-Hayashi. Project 
administration: Elsy M. Navarrete-Rodriguez, 
Blanca E. Del Rio-Navarro. Visualization: 
Blanca E. Del Rio-Navarro, Elsy M. Navarrete-
Rodriguez. Writing - original draft: Joaquin 
A. Pimentel-Hayashi, Elsy M. Navarrete-
Rodriguez. Writing - review & editing: 
Joaquin A. Pimentel-Hayashi, Blanca E. Del 
Rio-Navarro.

INTRODUCTION

Anaphylaxis is a life-threatening hypersensitivity reaction, with fast onset and with variable 
symptoms [1]. Epinephrine is the first-line therapy for patients with anaphylaxis [2]; and so 
far, there is no absolute contraindication for its use [3]. Currently, the recommendation is the 
use of intramuscular (IM) epinephrine with repetitive dosing every 5 to 15 minutes depending 
on response. Additionally, in case the blood pressure does not improve after multiple dosing, 
an intravenous (IV) infusion is recommended [2, 4].

Epinephrine is a catecholamine that exerts its mechanism of action on the alpha and beta-
adrenergic receptors, causing multiple effects such as vasoconstriction (alpha-1 receptors), 
increase in heart rate, myocardial contractility, renin release (beta-1 receptors), and 
bronchodilation (beta-2 receptors) [2].

The use of epinephrine in anaphylaxis treatment is seldom frequent, both in the Emergency 
Department (ED) and in ambulatory care, in spite of the clear indication of its benefit. 
Percentages of use as low as 24% have been reported in pediatric populations, especially in 
those under 7 years of age, and up to 36.9% in adults [5]. Ninchoji et al. [6] reported that 
epinephrine use in hospitals was scarcely 8% and that the use of epinephrine before the 
patients' arrival to the ED was 0% due to the lack of prescription of an autoinjector.

There is no clear evidence regarding the reasons why lead doctors choose not to use 
epinephrine in patients with anaphylaxis. Therefore, it is crucial to gather evidence to 
increase its prescription.

The aim of this study was to assess anaphylaxis knowledge, the frequency of epinephrine use 
by physicians who work in large hospitals in Mexico City, as well as the route of administration, 
and the possible causes of lack of use of this medication in patients with anaphylaxis.

MATERIALS AND METHODS

The following research was a transversal, comparative study based on performing an online 
questionnaire to pediatrics residents, pediatricians, internal medicine physicians, cardiologists, 
emergency medicine doctors, general surgeons, anesthesiologists, and gynecologists. 
The online questionnaire consisted of questions relating to the diagnosis of anaphylaxis, 
epinephrine use, dosage, route of administration, and main causes to avoid its use.

We followed accepted guidelines for survey development in medical research [7-9]. The 
questionnaire was elaborated by 3 pediatric allergists and reviewed by a panel of 6 experts 
in anaphylaxis, who evaluated the objective of each of the 10 questions in the survey using 
the Likert scale. When answers regarding the adequacy of questions were “neutral,” “in 
disagreement,” or “totally in disagreement,” the reviewers were asked to provide ways of 
modifying each item so they could fulfill its objective. Three rounds were required to reach 
consensus, in which all the experts agreed with all the included questions.

Concerning the formulation of questions, the use of negatives and ambiguous words were 
avoided; correct medical terminology was selected, and the questions and answers were 
ordered so as to avoid predisposing the responders to choose a determined option. Five 
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answers were provided to each question in the survey, from which only one option was correct. 
In order to deter respondents from guessing, the option “I do not know” was always included.

The questions made reference to 2 clinical cases of anaphylaxis, 1 of them portraying 
cutaneous symptoms, and a second case without them. Participants were then questioned on 
the indication for the use of corticosteroids, antihistamines, and epinephrine, as well as the 
route of administration and the dose of epinephrine in both adults and children. It was also 
asked if they recognized any contraindication for the use of epinephrine. One question, in 
particular, was designed with the goal of knowing the percentage of respondents who would 
prescribe an autoinjector or its equivalent. The correct answers to the questionnaire were 
based on 4 anaphylaxis guidelines [1-4]. The survey was piloted with a representative group 
of residents and the study population was well defined.

The survey was sent through SurveyMonkey from May 1st to June 10th, 2020. The surveys 
included in the study were those with a response time of over 50 seconds but less than 15 
minutes. We set up these response time exclusions based on pilot study insights, where we 
found that the mean time to answer each question was 3 minutes.

Microsoft Excel 2016 v16.0.6568.2036 (Microsoft Corp., Redmond, WA, USA) was used to 
arrange the collected data and IBM SPSS Statistics ver. 20.0 (IBM Co., Armonk, NY, USA) was 
selected to perform data analysis.

We obtained measures of central tendency for statistical analysis, such as frequency, 95% 
confidence interval, as well as the chi-square test for comparing the groups. We used a p value 
of 0.05 to determine statistical significance of analyses performed.

This study was approved by the Research Ethics Committee of Federico Gomez Children's 
Hospital of Mexico (HIM-2020-046). The questionnaire used for this study did not 
include physicians' personal details. Clinical data were deidentified and handled as linked 
anonymized data. Participation was voluntary and not subject to award of any benefit.

RESULTS

Two hundred and two questionnaires were received, 6 of which were discarded because the 
response time was longer than 15 minutes or less than 50 seconds. Therefore, a total of 196 
surveys were considered for analysis. Overall, respondents were put into 3 groups. Group 1 
(59.7%) included pediatricians and pediatric residents. Group 2 (28.1%) was constituted of 
internal medicine physicians, cardiologists, or anesthesiologists. Group 3 (12.2%) consisted 
of general surgeons, orthopedic doctors, and gynecologists.

The median of time to complete the survey was 201 seconds (51 seconds–14 minutes). There 
were no statistically significant differences among the 3 groups (p > 0.05).

Of all the participants, 96.44% were able to correctly diagnose the first anaphylaxis case, 
which presented cutaneous, respiratory, and cardiovascular symptoms. The second 
anaphylaxis case, which lacked cutaneous symptoms, was correctly diagnosed by 59.2% 
of the participants. Seventy-two percent of the respondents chose epinephrine as the 
first-line treatment; 42.3% of the participants correctly answered that there is no absolute 
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contraindication to giving epinephrine in anaphylaxis, and 20.9% ignored whether there was 
any contraindication for epinephrine use. There were no statistically significant differences 
among the 3 groups (p > 0.05) (Table 1).

Thirty-eight percent of the participants answered that during discharge they would either 
prescribe an autoinjector or explain to the patient how to use an epinephrine ampule in case 
of an emergency. Regarding the route of administration, 63.4% answered that the first dose 
of epinephrine is applied intramuscularly, 22.4% subcutaneously, and 12.8% IV. Fifty percent 
of the participants chose the correct dose of epinephrine. The percentage of participants who 
chose the correct dose of epinephrine in each group is as follows: 46.2% in group 1, 58.2% 
in group 2, and 50% in group 3 (Table 1). There were no statistically significant differences 
among the 3 groups (p > 0.05).

Only 2.6% of the participants answered all 10 questions correctly; 39.3% answered 7 or more 
answers correctly. Forty-nine point five percent of the participants correctly indicated that 
epinephrine is the first-line therapy and that it is applied intramuscularly. Twenty percent of the 
respondents answered correctly the bundle of questions composed of epinephrine being the first-
line treatment, IM route, the correct dose, and the accurate diagnosis of both anaphylaxis cases. 
However, only 7.1% of the participants answered the 5 previous questions correctly in addition 
to answering that there is no absolute contraindication for the use of epinephrine and that they 
would prescribe an autoinjector or an epinephrine ampule before discharging the patient (Fig. 1).
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Table 1. Descriptive analysis: correct answers
Question Group 1 Group 2 Group 3 Total (N = 196)
Anaphylaxis with cutaneous symptoms 114 (97.4) 52 (94.5) 23 (95.8) 189 (96.4)
Anaphylaxis without cutaneous symptoms 66 (56.4) 32 (58.2) 18 (75) 116 (59.2)
Epinephrine first-line treatment 85 (72.6) 39 (70.9) 18 (75) 142 (72.4)
Intramuscular epinephrine 73 (62.4) 35 (63.6) 18 (75) 126 (64.3)
Contraindication for epinephrine use 54 (46.2) 18 (32.7) 11 (45.8) 83 (42.3)
Correct dose of epinephrine 54 (46.2) 32 (58.2) 12 (50) 98 (50)
Autoinjector/epinephrine ampule prescription 50 (42.7) 19 (34.5) 6 (25) 75 (38.3)
Values are presented as number (%).
Group 1, pediatricians and pediatric residents; Group 2, internal medicine physicians, cardiologists, or 
anesthesiologists; Group 3, general surgeons, orthopedic doctors, and gynecologists.
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Fig. 1. Percentage of correct answers. Forty-nine percent of the respondents would prescribe intramuscular 
(IM) epinephrine as first-line treatment. Only 7.1% correctly identified both anaphylaxis cases, intramuscular 
epinephrine with the correct dosage as first-line treatment; and in addition, they would prescribe an autoinjector 
and knew that there is no contraindication for epinephrine use.
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DISCUSSION

Mortality associated with anaphylaxis has decreased as time has gone by due to diverse 
reasons, mainly because of a more accurate diagnosis and better access to treatment. 
Currently, global mortality is reported as 0.5 to 1 case per million, in which food represents 
the most frequent trigger, and the pediatric population is the most affected group [10].

In spite efforts to promote the use of IM epinephrine as first-line treatment in anaphylaxis, 
and the evidence of its safeness when administered correctly [11, 12]; the percentage of its 
use is still low. Delayed application of epinephrine can lead to fatal outcomes [13]. Until now, 
there is no validated questionnaire for measuring physicians' knowledge about anaphylaxis. 
As far as we can tell, this is the first study in Mexico that has assessed healthcare workers' 
knowledge regarding the use of epinephrine in anaphylaxis. However, it is worth noting that 
Solé et al. [14] assessed epinephrine use in Ibero-American physicians.

It is important to promote the use of epinephrine in patients with anaphylaxis before their 
arrival to the ED among family members and nonmedical personnel. Robinson et al. [15] 
reported that only 36% of patients got epinephrine before their arrival to the ED and that this 
low percentage could be attributable to less than half the patients having a prescription for 
an autoinjector, with only two-thirds of them having it available at the onset of the symptoms.

Compared to other authors, we observed that the percentage of prescription of epinephrine 
ampules or autoinjectors was low. Grossman et al. [16] reported a prescription rate of 98%, 
although some studies found a percentage similar to ours [17, 18]. One of the possible causes 
of the low percentage we got is the scarce or nonexistent availability of autoinjectors in our 
country. Importantly, we emphasized in our questionnaire that participants had the option of 
prescribing an epinephrine ampule and explaining to the patient how to administer it in case 
of a new anaphylactic event. When it comes to Latin America, autoinjectors are only available 
in 2 countries, and Mexico is not one of them [19].

Regarding epinephrine use, Wang et al. [20] reported that only 59.5% of their participants 
used epinephrine and that it was administered as first-line therapy in just 74.1% of the 
patients. An interesting finding was that physicians are more likely to administer epinephrine 
in patients with respiratory symptoms.

There have been several studies performed to determine the causes of epinephrine underuse 
by physicians. We can only speculate this is due to physicians' lack of confidence in the 
diagnosis, or due to possible side effects of its administration [5].

The cardiovascular side effects associated with epinephrine use, are a consequence of wrong 
dosage and incorrect route of administration [21]. Campbell et al. [12] reported 8.3% of 
subcutaneous administration and 3.3% of IV administration; all the overdoses occurred in 
patients who had been administered IV epinephrine and only 1.3% of the patients with IM 
epinephrine had any cardiovascular side effects. We found that a large percentage (35.2%) of 
our participants would apply the first dose of epinephrine either IV or subcutaneously.

When it comes to pediatric patients, one of the possible explanations for the low use of 
epinephrine is that anaphylaxis can be underdiagnosed in this age group, since some 
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subjective symptoms are not verbalized properly. Crucially, pediatric age is when the first 
anaphylactic episode is most frequently observed [22].

The current evidence of physicians' underuse of epinephrine is limited to prospective studies 
and surveys measuring knowledge.

Grossman et al. [16] reported an important percentage of 93.5% use of epinephrine in a 
survey taken by pediatricians. Surveys taken by physicians report an epinephrine use higher 
than 75% [17, 18, 23-29]. Moreover, Plumb et al. [30] and Jose and Clesham [31] reported 
100% and 94% use of epinephrine, respectively. Findings by Plumb et al. [30] are interesting 
because while even if 100% of their respondents would choose epinephrine administration, 
only 34% knew the correct dose and route of administration, which could lead to its underuse 
in real practice.

In our study, we found that 49.5% of the participants would use IM epinephrine as first-line 
therapy, but only 20.4% were able to diagnose anaphylaxis and would be able to use the right 
dose of IM epinephrine.

Krugman et al. [32] reported that 72% of their participants know epinephrine is the first-line 
treatment for anaphylaxis and Derinoz et al. [33] found that between 24.4% to 85.5% of their 
interviewed pediatricians and pediatric residents prescribe it. These results can be compared 
to ours, in which 72.4% answered that epinephrine is the first-line treatment.

The low percentage of epinephrine administration that we found could be justified by the 
percentage of physicians who answered that there was a contraindication to its use (36.7%). 
Furthermore, we need to consider that there were physicians who did not know whether there 
was a contraindication (20.9%) or did not know the right dose (50%).

As for the knowledge of the right dose, Olabarri et al. [18] reported a percentage of 81.6%, 
while Erkocoǧlu et al. [17] reported a percentage as low as 16.6%. Our results are more in 
line with those of Fustiñana et al. [26] who reported a percentage of 55% correct answers 
regarding dosing; our result was 50%.

Another possible cause of the low percentage of use is unfamiliarity with the route of 
administration. Olabarri et al. [18] reported 92.6% of his participants correctly chose the 
IM route. However, we need to take into consideration that their survey was answered by 
emergency doctors. In research of Jose and Clesham [31], while 94% of physicians would 
use of epinephrine, only 57.9% would administer it intramuscularly. Our results indicated 
that 64.3% of physicians would administer epinephrine intramuscularly and are comparable 
to Grossman et al. [16]'s figures, who reported an IM administration in 66.9% of the 
participants. There are surveys with a percentage as low as 27.5% [34].

Several studies have reported the use of subcutaneous epinephrine as high as >18% [16, 25, 
27, 33, 34]; our findings were similar, with 22.4%. This wrongful route of administration 
could lead to fatal outcomes in patients.

It is important to design protocols for the management of patients with anaphylaxis in order 
to improve the use of epinephrine in them. A study reported a 30% increase in the use of 
epinephrine by physicians and a decrease in corticosteroid monotherapy when a protocol 
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was installed in the ED [35]. Rueter et al. [36] reported a significant increase in treatment 
of anaphylaxis after 10 years of implementing training programs for physicians, in where 
100% of participants would use IM epinephrine, and a significant decrease in the use of 
corticosteroids as first-line of treatment.

It is important to mention that globally speaking, 30% of the countries do not count with 
exclusive guidelines for anaphylaxis management [37]. Therefore, it is important for each 
country to perform big-scale studies to improve the treatment of anaphylaxis and to detect 
any knowledge deficiencies in the subject [38].

In our survey, we did not interrogate the participants about the in-hospital observation time 
of patients with anaphylaxis, adjuvant therapies such as supplemental oxygen, and the correct 
body position.

This study had some limitations, our results do not reflect the knowledge possessed by 
primary care physicians in a wide sense, since the survey was mostly answered by physicians 
working in the largest hospitals in Mexico City. Furthermore, the survey cannot inquire upon 
the kind of actions physicians would have taken in their real clinical practice. Finally, the 
survey that was used is not standardized.

In conclusion, our research indicates that there is still some difficulty recognizing 
anaphylaxis without cutaneous symptoms. While two-thirds of medical professionals 
identified that epinephrine is used as first-line treatment, only 49.5% of the participants 
would have used IM epinephrine as first-line treatment. Importantly, only 20.4% of 
respondents diagnosed both cases of anaphylaxis correctly and would have used IM 
epinephrine as first-line therapy with the correct dose. This crucial finding can account for 
epinephrine underuse when dealing with anaphylaxis. Another factor that could have an 
impact on epinephrine underuse is that a high percentage of physicians believe there are 
contraindications to epinephrine use. We also found a low percentage of prescription of 
autoinjectors. This figure can be due to the lack of availability of this technology in Mexico. 
However, physicians were also reluctant to prescribe epinephrine injections.

It is very important to promote strategies that allow physicians to recognize and treat 
anaphylaxis correctly. Additionally, it is of vital importance to highlight the evidence that 
there is no absolute contraindication for its use, as well as reinforcing the knowledge of 
anaphylaxis treatment not only in physicians but in all healthcare workers.
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