DR. WILFREDO COSME-BLANCO (Orcid ID : 0000-0002-2764-1487)

Article type : Letter to the Editor

Anaphylaxis to Horses and Epinephrine Use-Increasing Awareness Among Pediatric

Patients and Families

Wilfredo Cosme-Blanco MD PhD*, Eduardo Lopez MD?*?, Sylvia Morales-Bronner

MD*, William Blouin, ARNP*, and Vivian Hernandez-Trujillo MD*

Affiliations: 'Department of Allergy and Immunology, University of Puerto Rico, Medical
Sciences Campus, San Juan, PR, USA,?Departamento de Pediatria, Universidad del Valle.
Cali, Colombia, *Centro de Estudios en Infectologia Pediatrica. Cali, Colombia,*Department
of Allergy and Immunology Nicklaus Children’s Hospital/Miami Children’s Health System,

Miami, FL, USA

Address Correspondence to: Wilfredo Cosme-Blanco, MD, PhD; PO BOX 365067 San

Juan, PR 00936-5067, w.cosme@gmail.com, Tel: 787-758-2525 X-1825 Fax: 787-764-6839

Abbreviations: none

Key Words: anaphylaxis to horses, horse allergy

Funding Source: No funding was secured for this study.

This article has been accepted for publication and undergone full peer review but has not
been through the copyediting, typesetting, pagination and proofreading process, which may
lead to differences between this version and the Version of Record. Please cite this article as
doi: 10.1111/pai.12753

This article is protected by copyright. All rights reserved.



Financial Disclosure: The authors have no financial relationships relevant to this article to

disclose.

Conflict of Interest: The authors have no conflicts of interest to disclose.

To the Editor:

Pet allergens follow aeroallergens as a common cause of asthma and rhinitis in children (1,
2). Specifically, cat and dog dander are typical triggers of these symptoms (1). However,
high percent of patients with severe asthma can be sensitized to other mammals, such as
horses and mice (3). This is not limited to occupational or rural areas where exposure to this
animal is more prevalent. A high rate of sensitization to horses in people with no known
direct exposure who live in urban areas is well documented (4). However, reports of
anaphylaxis to furry animals is extremely rare, with only few cases reported in the literature.
Despite the limited experience or reports with horse allergy and anaphylaxis, we have
observed an increasing number of patients with the diagnosis of horse anaphylaxis in our
hospital-based clinical practice (1). Unfortunately, anaphylaxis is often misdiagnosed by
patients and health providers due to lack of recognition of its signs and symptoms. This can
carry serious consequences. Furthermore, the etiology of the anaphylaxis episode is often
unknown, making prevention difficult. Herein we report four male patients with an age range
of 3 to 18 years who presented at our hospital with symptoms compatible with anaphylaxis to

horses.

The first case, a previously healthy 3-year-old male, with history of peanut and cashew
anaphylaxis and dog allergy, was in a horse drawn sleigh ride. Within minutes, he developed

cough, wheezing and started to drool. He was treated with antihistamine and intramuscular
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steroid with resolution of symptoms. He had not eaten peanuts or tree nuts at least 2 hours
prior the episode. Injectable epinephrine was not used during this event. His
IgE/ImmunoCARP test results were strongly positive for horse dander, dog epithelium, and

several tree nuts (Table 1).

The second case, an 8-year-old male with history of allergy to dog and cat dander came to our
clinic for initial evaluation. The patient visited a circus-type spectacle that involved horses.
Within minutes of starting the show, he developed eye itchiness, facial urticaria and swelling
associated with shortness of breath and cough. He did not have an epinephrine autoinjector
available. History was not indicative of anaphylaxis secondary to any kind of ingestion.

IgE/ImmunoCAP was positive to horse dander (Table 1).

The third case, a 9-year-old male with history of allergy to cats, chicken feathers, and shrimp
anaphylaxis visited a farm for the first time. Within minutes of visiting the horse barn, he
developed generalized urticaria, angioedema, and difficulty breathing. The patient did not
have autoinjectable epinephrine with him at the time of this event, although it had been

previously prescribed. IgE/ImmunoCAP to horse dander was positive (Table 1).

The fourth case, an 18- year-old male with history of cerebral palsy, perennial allergic
rhinitis, and dog anaphylaxis, was exposed to horses on several occasions. The first exposure
was at the age of 5 years when he visited a farm. He presented with cough when he
approached the horses. At the age of 16 years, he started pet therapy. He developed cough the
first time he rode a horse. At the time of the next exposure, he presented with angioedema
and wheezing. Epinephrine was not used to treat his reaction. His IgE/ImmunoCAP results

were strongly positive for horse, cat, and dog dander (Table 1).
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Since we spend most of our time indoors, sensitization to allergens found in this environment
contributes to an increased risk of allergic rhinitis and asthma (5). The most common indoor
allergens causing sensitization and contributing to atopic diseases are dust mites,
cockroaches, molds, pet dander and mice (3). Sensitization to pet dander, especially cat and
dog dander, has frequently been described in atopic patients (6). In addition, a recent report
has also associated mouse sensitization with asthma severity (7). In the United States, inner
city children with asthma showed 41% and 22% sensitization to cats and dogs, respectively
(3). In Europe, dog and cat sensitization rates were 27.2% and 26.3%, respectively, as
determined by skin prick test (8). Furthermore, the prevalence of exposure and sensitization
to dogs and cats is increasing with time, not only in North America but also in Europe (6, 9).
For example, in a study done in North Sweden, the prevalence of sensitization to cat and dogs
increased from 13.4% to 19.1% and 8.7% to 15.7%, respectively, in a 10-year period (9). In
addition, these allergens have been found not only in the patient’s home environment, but

also in daycare centers and schools, places where these animals do not reside (10).

Horse dander is usually not taken into consideration as a possible culprit of atopic diseases,
especially in an urban environment. While one might expect horse allergy to be a rare
problem in urban environments, a previous report and our clinical experience shows that
horse dander is an important and possibly overlooked allergen in children. A study which
assessed the importance of furry animals in hypersensitivity reactions, found that 31 % of the
100 people examined had sensitization to horses (11). Many of the patients had no known
contact with horses (11). Moreover, severe asthma in children was associated with higher
levels of IgE antibodies against horse, besides cat and dog, compared to children with

controlled asthma (6).
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In three cases, the reaction occurred during the first known exposure. The sensitization to
horses in people with no known contact could be due to cross-reactivity of some of their
allergens with cats, mice, dogs, and the high prevalence of sensitization to these animals. The
lipocalins are part of the major inhalant allergens causing symptoms in sensitized individuals
among most of the animals discussed above (12). With a high molecular similarity across
different species, this group of proteins constitute the most important allergen in dogs (Can f
1-2), mice (Mus m1) and horses (Equ ¢ 1). Likewise, another group of allergens with high
conserved structural properties across different species, the albumins, are important minor
allergens in cats (Fel d 2), horses (Equ ¢ 3) and dogs (Can f 3) (12). Another possible
explanation for the anaphylaxis occurring at the first known exposure may be the passive
carriage of horse allergen on the clothes or hair of individuals in contact with horses and
children. These could lead to possible sensitization to horse allergens, resulting in

anaphylaxis without previous known exposure.

Several allergens have been isolated from horses with Equ ¢ 1 being the most important for
anaphylaxis (13). This protein is reported to account for most of the skin-prick test reactivity
of horsehair and dandruff extract. Besides its presence in horsehair and dandruff, it can also

be found in submandibular salivary glands of horses (13).

As stated above, anaphylaxis to furry animals is extremely rare, however identification is
necessary due to its severe nature. Obtaining an accurate and complete history was crucial for
identifying the causative allergen in each of our patients. All the children in this report were
known to have food or cat/dog allergies. Children with previous history of atopy, or those
who are sensitized to other pet dander, may be at an increased risk of having anaphylaxis to
horses (14). Careful evaluation of these children should be completed since sensitization to

horse could be associated with severe allergic reactions, such as anaphylaxis, as described in
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this case series. Health care providers, patients, and parents should be aware of this

possibility.

Interestingly, three out of our four patients had previously been prescribed injectable
epinephrine for their history of other food or dog anaphylaxis. Despite education regarding
the signs and symptoms of anaphylaxis, as well as the need to carry the epinephrine at all
times, it was not used in any of the patients with anaphylaxis to horses. This is important to
note because, after avoidance of exposure to allergens, the use of epinephrine is the most

important step in preventing death from anaphylaxis.

Recognition of anaphylaxis to horses is necessary among the pediatric population. Testing
to horse dander in patients who report exposure appears important for proper diagnosis.
Furthermore, increased patient education regarding identification of the signs and symptoms
of anaphylaxis, as well as increased awareness about the importance of carrying and utilizing

epinephrine, should be a priority.
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Table 1. Patient Characteristics

Age (years) Symptoms Location of exposure to | Specific IgE
horses (Immunocap) to horse
dander (kUnits/Liter)
3 Cough, drooling, Horse drawn sleigh 19.8
wheezing, and itching hayride
8 Eye itchiness, shortness | Circus-type spectacle 2.04
of breath, facial
urticaria, and cough
9 Angioedema, shortness | Visit to a farm 1.24
of breath
18 Angioedema and Pet/horse therapy 30.3

wheezing
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