Letter to the Editor

Possession of epinephrine auto-injectors by
Canadians with food allergies

To the Editor:

Although there is unanimous agreement that epinephrine is the
first-line treatment for anaphylaxis,' many with food allergy have
not been prescribed an epinephrine auto-injector (EAI).

As part of our nationwide Canadian study on the prevalence of
food allergy,2 households from the 10 Canadian provinces were
randomly selected from the electronic white pages and were
telephoned between May 2008 and March 2009. Households
self-reporting an allergy to peanut, tree nut, fish, shellfish, and/
or sesame were recontacted within 4 months of the telephone
survey and asked whether the individual(s) with allergy currently
had an EAI. There was no differentiation between EAI formula-
tions currently available in Canada (EpiPen; King Pharmaceuti-
cals Canada, Mississauga, Ontario, Canada, and Twinject;
Paladin Labs Inc, St-Laurent, Quebec, Canada).

Two categories of respondents with allergy were defined: (1)
those reporting a convincing history of an IgE-mediated allergic
reaction*® and/or a physician diagnosis of an allergy to peanut, tree
nut, fish, shellfish, or sesame, termed the probable group,2 and (2)
those reporting a physician diagnosis of an allergy to peanut, tree
nut, fish, shellfish, or sesame, termed the diagnosed group.

Multivariate logistic regression models were performed for
each group of respondents to identify factors associated with
having an EAI; multiple imputation techniques were used to
adjust for missing data for the low-income variable. Both models
were hierarchical using the following household-level variables:
postsecondary education of household respondent (attained col-
lege/university degree), low-income household, marital status of
household respondent (married/living with partner), urban loca-
tion of household,} and birthplace of household respondent (not
born in Canada). The following individual-level data of the aller-
gic participants were also included: age (<18 years), sex, type of
allergy (peanut, tree nut, or sesame), multiple allergies (allergy
to >1 of peanut, tree nut, sesame, fish, or shellfish), age at most
severe reaction, treatment with epinephrine during most severe
reaction, multiple allergic reactions, and self-report of diagnostic
allergy testing.

Of 10,596 households contacted, 3,666 responded (35% par-
ticipation rate), of which 3,613 completed the entire interview,
representing 9,667 individuals. Of these 9,667 individuals, 310
(3.2%) were considered to have a probable food allergy to at least
one of the following: peanut, tree nut, fish shellfish, and/or
sesame. Of those with probable food allergies, 261 (84%) could
be recontacted and queried on the EAI (convincing history only,
n = 63; diagnosis only, n = 38; convincing history and diagnosis,

*A convincing history of an allergic reaction was defined as a minimum of 2 mild signs/
symptoms or 1 moderate or 1 severe sign/symptom that was likely mediated by IgE and
occurred within 2 hours of ingestion or contact (or inhalation for fish and shellfish).
Mild symptoms include pruritus, urticaria, flushing, or rhinoconjunctivitis; moderate
includes angioedema, throat tightness, gastrointestinal complaints, or breathing
difficulties (other than wheeze); and severe includes wheeze, cyanosis, or circulatory
collapse.

TLow-income cutoff is defined as an income level at which families or unattached
individuals spend at least 70% of before-tax income on food, shelter, and clothing and
is determined according to family size and geographic location.

{Residing in a Canadian metropolitan area with a population of 100,000 or more.

n = 160). These were similar to the 49 with a probable allergy
who could not be contacted (Table I).

Of the 261 with probable allergy, 45% (95% CI, 39% to 51%)
had an EAI. One hundred ninety-eight of the 261 with probable
allergy (76%) formed the diagnosed group (diagnosis only, n =
38; convincing history and diagnosis, n = 160), and 55% (95%
CI, 48% to 62%) of these reported having an EAIL

In a multivariate model for the probable group, individuals with
allergy residing in a household where the respondent was
married/living with a partner were more likely to have an EAI
(Table II). Furthermore, children, females, those with multiple al-
lergies, those who experienced their most severe reaction at a
younger age, those who had been treated with epinephrine during
the most severe reaction, and those who reported having had con-
firmatory testing were more likely to have an EAI. The same fac-
tors were associated with having an EAI in the diagnosed group.

While it is recommended that because of the potential for
anaphylaxis, all individuals with food allergy have an EAI, our
results show that only 45% to 55% report having the device. On
the basis of previous research by our group in school-age children
reporting that less than 50% owning an EAI actually have it
available at all times,' we suspect that many of the 45% to 55% of
respondents in SCAAALAR (Surveying Canadians to Assess the
prevalence of common food Allergies and Attitudes towards food
LAbelling and Risk) who own an EAI do not have it readily
accessible.

Individuals with food allergy who resided in a household where
the primary respondent was married or living with a partner were
more likely to own an EAI potentially because such households
have higher health literacy and are more likely to seek appropriate
medical attention and be more compliant with suggested manage-
ment. It has been shown that single people are less likely to have a
family doctor,? making them less likely to consult a physician for a
suspected food allergy and hence less likely to be prescribed an EAL
Furthermore, such households may be less able to afford the EAIL

It was not surprising that children, individuals experiencing
their most severe reaction at a younger age, and females were
more likely to have an EAI Parents are usually very diligent with
their children’s health and would therefore ensure that they are
properly assessed and managed for food allergy.* As it is already
known that males are less vigilant regarding their health, are less
likely to have a family doctor,® and are more likely to engage in
risk-taking behaviors, it would be expected that they were less
likely to have an EAL

Characteristics of the food allergy itself were also associated
with greater likelihood of having an EAI; those with multiple
allergies, those treated with epinephrine during their most severe
reaction, and those reporting diagnostic allergy testing were more
likely to own an EAI These characteristics may be associated
with a greater likelihood of seeing an allergist and hence
obtaining a prescription for an EAL>*® These results are consistent
with those of previous studies showing that physicians are more
likely to prescribe an EAI to individuals with more than one
food allergy’ possibly because of the increased risk of accidental
exposure associated with having multiple allergies. We have also
shown in a previous study that those who self-carry the EAI are
more likely to have had a previous allergic reaction requiring
epinephrine.'
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TABLE I. Sociodemographic characteristics of responders with
allergy and nonresponders

% (95% Cl)

Responders Nonresponders
Characteristic (n = 261) (n = 49)
Household characteristics
Postsecondary education 66 (60-72) 69 (52-83)
Low-income household* 5.1 (2.4-9.5) 8.3 (1.0-27)
Married/living with partner 83 (78-88) 82 (66-92)
Urban location of householdt 68 (62-74) 54 (39-69)
Not born in Canada 9.2 (5.9-14) 9.8 (2.7-23)
Individual characteristics
Child (<18 y) 22 (17-28) 16 (7.3-30)
Female 58 (52-65) 54 (37-71)
Allergy to peanut, tree nut, and/or 57 (51-63) 45 (31-60)
sesame
Multiple allergies 24 (19-29) 10 (3.4-22)
Mean age at most severe reaction (y) 24 (22-27) 29 (23-34)
Treated with epinephrine during 26 (21-32) 16 (7.3-30)
most severe reaction
Multiple allergic reactions 73 (67-79) 61 (46-75)
Self-report of diagnostic testing 69 (63-75) 69 (55-82)

*Low-income cutoff is defined as an income level at which families or unattached
individuals spend at least 70% of before-tax income on food, shelter, and clothing and
is determined according to family size and geographic location.

fResiding in a Canadian metropolitan area with a population of 100,000 or more.

TABLE Il. Multivariate logistic regression model examining the
association between owning an epinephrine auto-injector and
household and individual characteristics

Odds ratio (95% Cl)
Probable group

Characteristic Diagnosed group

Household characteristics

Married/living with partner 3.8 (1.4-9.1) 3.6 (1.1-9.4)
Individual characteristics
Child (<18 y) 5.1 (1.5-13) 5.1 (1.4-15)
Female 2.8 (1.3-5.6) 4.0 (1.5-8.7)
Multiple allergies 2.6 (1.1-5.3) 2.9 (1.2-6.4)
Age at most severe reaction 0.96* (0.93-0.98) 0.95* (0.91-0.98)
Treated with epinephrine 5.2 (2.1-11) 5.1 (1.9-12)
during most severe reaction
Self-report of diagnostic 6.5 (2.4-16) 13 (1.7-64)

allergy testing

*For every 1-y increase in age of most severe reaction, the likelihood of having the
epinephrine auto-injector decreases by 4% (probable group) and 5% (diagnosed
group).

Our study is limited by our relatively small sample size and
moderate response rate. Consequently, our sample was not fully
representative of the Canadian population in that it consisted of a
higher percentage of households having a postsecondary
education and income exceeding the low-income cutoff,2 poten-
tially resulting in an overestimation of the percentage owning
an EAI Furthermore, we did not ask detailed questions regarding
the accessibility of the EAI For those without an EAI, we do not
know whether it was not prescribed or whether they failed to fill or
renew their initial prescription.

It is a matter of concern that only 55% of Canadians who were
diagnosed by a physician as having a food allergy have an EAIL
Hence, based on known knowledge gaps,® we anticipate that it is
not only individuals with food allergy and their families who
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require more effective education on the recognition and manage-

ment of anaphylaxis but likely health care providers as well. Cer-

tain individuals with food allergy are particularly unlikely to own

an EAI (those residing in households where the household respon-

dent is single, adult, and male) and merit additional attention. The

recently published guidelines regarding the diagnosis and man-

agement of food allergy” should be disseminated among all health

care providers, and the essentials should be distilled and made ac-

cessible to food allergy advocacy organizations and the public.

Furthermore, education campaigns and action plans regarding

the management of food allergy should be implemented not only

in schools but also in the workplace and should target groups

who are particularly unlikely to have an EAl—that is, those who

are single, adult, or male. Such strategies should reduce the num-

ber of individuals with allergy without EAIs and minimize the
number of potentially fatal anaphylactic reactions in Canada.

Lianne Soller, BSc*

Joseph Fragapane, BSc”

Moshe Ben-Shoshan, MD°

Daniel W. Harrington, MA?

Reza Alizadehfar, MD¢

Lawrence Joseph, PhD**

Yvan St. Pierre, MSc®

Samuel B. Godefroy, PhD'

Sebastien La Vieille, MD"

Susan J. Elliott, PhD*

Ann E. Clarke, MD, MSc*”

From “the Division of Clinical Epidemiology, “the Division of Allergy and Clinical Im-
munology, Department of Medicine, and “the Division of Pediatric Allergy and Clin-
ical Immunology, Department of Pediatrics, McGill University Health Centre,
Montreal, Quebec, Canada; “the School of Geography and Earth Sciences, McMaster
University, Hamilton, Ontario, Canada; °the Departments of Epidemiology and Bio-
statistics, McGill University, Montreal, Quebec, Canada; fthe Food Directorate,
Health Canada, Ottawa, Ontario, Canada; and #Faculty of Applied Health Sciences,
University of Waterloo, Waterloo, Ontario, Canada. E-mail: liannesoller @ gmail.com.

Disclosure of potential conflict of interest: L. Soller, M. Ben-Shoshan, and A. Clarke re-
ceive research support from Health Canada and AllerGen. S. La Vieille receives re-
search support from Health Canada/Food Directorate. S. Elliott receives research
support from AllerGen NCE. The rest of the authors have declared that they have
no conflict of interest.

REFERENCES

1. Ben-Shoshan M, Kagan R, Primeau MN, Alizadehfar R, Verreault N, Yu JW, et al.
Availability of the epinephrine autoinjector at school in children with peanut allergy.
Ann Allergy Asthma Immunol 2008;100:570-5.

2. Ben-Shoshan M, Harrington DW, Soller L, Fragapane J, Joseph L, St Pierre Y, et al.
A population-based study on peanut, tree nut, fish, shellfish, and sesame allergy
prevalence in Canada. J Allergy Clin Immunol 2010;125:1327-35.

3. Talbot Y, Fuller-Thomson E, Tudiver F, Habib Y, McIsaac WJ. Canadians without
regular medical doctors. Who are they? Can Fam Physician 2001;47:58-64.

4. Sicherer SH, Leung DY. Advances in allergic skin disease, anaphylaxis, and hyper-
sensitivity reactions to foods, drugs, and insects in 2009. J Allergy Clin Immunol
2010;125:85-97.

5. Kemp AS. EpiPen epidemic: suggestions for rational prescribing in childhood food
allergy. J Paediatr Child Health 2003;39:372-5.

6. Sampson HA. Food allergy. Part 2: diagnosis and management. J Allergy Clin
Immunol 1999;103:981-9.

7. Hughes JL, Stewart M. Self-administration of epinephrine in children: a survey of
current prescription practice and recommendations for improvement. Ulster Med J
2003;72:80-5.

8. Kastner M, Harada L, Waserman S. Gaps in anaphylaxis management at the level of
physicians, patients, and the community: a systematic review of the literature.
Allergy 2010;65:435-44.

9. BoyceJA, Assa’ad A, Burks AW, Jones SM, Sampson HA, Wood RA, et al. Guidelines
for the diagnosis and management of food allergy in the United States: report of the
NIAID-sponsored expert panel. J Allergy Clin Immunol 2010;126(suppl 6):S1-58.

doi:10.1016/j.jaci.2011.05.015


mailto:liannesoller@gmail.com

	 Possession of epinephrine auto-injectors by Canadians with food allergies
	 References


