Case Report

Food-dependent Exercise-induced Anaphylaxis — A Review of 5 Cases
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Abstract

Introduction: Food-dependent exercise-induced anaphylaxis (FDEIA) is an uncommon and
under-recognised syndrome that clinicians may not consider in a patient presenting with ana-
phylaxis. Clinical Picture: We describe here 5 patients aged 9 to 20 years old who presented at
a local tertiary hospital over a 2-year period from August 2006 to July 2008. All presented with
urticaria, 4 were hypotensive, 2 had angioedema and another 2 had dyspnoea. The symptoms
occurred between 15 and 150 minutes (mean, 81) after exercising and consuming various food.
All had consumed shellfish. All patients were admitted with the diagnosis of anaphylaxis of
undefined aetiology. Diagnosis of FDEIA was only reached upon referral to an allergist. Treat-
ment and Outcome: Patients were treated with standard medicines for anaphylaxis including
adrenaline, antihistamines, steroids and fluid flushes. Symptoms resolved in 2 to 3 days with no
further episodes. At discharge, patients were prescribed epinephrine auto-injectors and given
written anaphylaxis management plans. Conclusions: More public awareness and strategies to

ensure accurate diagnosis and management of this condition are necessary.
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Introduction

Anaphylaxis is a severe, potentially fatal, systemic
reaction that occurs suddenly after contact with an allergy-
causing substance, typically involving 2 or more systems:
skin/mucosal, gastrointestinal, cardiovascular or respiratory
systems.** It is an increasingly important emergency,
notably in Western countries, especially among children.>®
The age-sex standardised incidence of anaphylaxis was 6.7
per 100,000 person-years in 2001 and increased by 19%
to 7.9 in 2005.7 In a large published series, the causes of
anaphylaxis were found to be drugs (35.3%), food (21.3%),
food-dependent exercise-induced (13.2%), idiopathic
(13.2%), insect stings (11.8%), exercise-induced (2.9%),
blood products (1.5%) and latex (0.7%).8

Food-dependent exercise-induced anaphylaxis (FDEIA)
is a less commonly known differential diagnosis of severe
allergic reactions, when anaphylaxis occurs shortly after
a patient participates in exercise which is temporally
associated with food intake. It was first described in 1979
by Maulitz et al® as a late allergic reaction to shellfish
induced by strenuous exercise. Symptoms of FDEIA
include urticaria, angioedema, respiratory symptoms,
gastrointestinal manifestations and hypotension/shock.0t

Patients may or may not have pre-existingallergy to the food.
Food or exercise independently does not cause anaphylaxis®
and the reaction can be food-specific or non-food-specific
(i.e. consumption of any food followed by exercise can
cause anaphylaxis).’? A study among Japanese students
estimated the prevalence of FDEIA to be 0.012% in that
population, with the food triggers being wheat (57%),
prawns (18%), cuttlefish (5%), crabs (3%), grapes (2%),
nuts (2%), buckwheat (2%) and fish (1%).> Males are
twice as likely to be affected compared to females; young
adults and adolescents are more affected, children less than
10 years old are affected less.*** Any level of exercise can
induce FDEIA, but it occurs especially with prolonged
endurance exercises.!>3

It is pertinent to understand FDEIA because it is an
important but frequently overlooked cause of anaphylaxis.
It is difficult to diagnose due to the multiplicity of factors
involved. We therefore conducted a 2-year retrospective
review of all the cases of FDEIA presenting at our hospital
between August 2006 and July 2008.

Case Reports
Five patients were diagnosed with FDEIA, 3 males
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and 2 females. There were 4 Singaporean Chinese and 1
Vietnamese aged 9 to 20 years. The patient characteristics,
symptomsand managementare recorded in Table 1. Three of
the patients had had previous episodes of suspected FDEIA.

Patient 1, a 19-year-old Chinese male, developed hives,
circumoral swelling as well as systemic symptoms —
faintness, vomiting, diarrhoea and abdominal cramp after
running and was brought into the Emergency Department
(EMD). He had consumed a home-cooked meal prior to
exercise. He has had 3 previous episodes of urticarial rashes
which developed when exercising between 1 and 2 hours
after eating. Previously, the patient also had rashes when
ingesting clams.

Patient 2, an 18-year-old Chinese male presented to the
EMD when symptoms of anaphylaxis occurred after jogging.
He had consumed fish and prawns prepared athome 2 hours
before jogging. This was his second episode of suspected
FDEIA, the first being 6 months before.

Patient 3, a 20-year-old Chinese female, was jogging 1
hour after a home-cooked meal containing prawns when
she suddenly felt itch, had rashes, nausea and subsequently
lost consciousness. Three weeks prior to this, she had had
a similar episode but without syncope when running at the
same location shortly after consuming a meal containing
prawns. She had run there without problems previously.

Patient 4, a 15-year-old Vietnamese boy, was playing
basketball 15 minutes after ingesting the usual food at his
hostel canteen when he started experiencing itch, rash and
eventually lost consciousness. This was his first episode.

Patient 5, a 9-year-old Chinese girl, had a meal that
contained shellfish prepared athome followed by a pineapple
tart. This was her first time eating shellfish. She first felt a
lump in her throat and later developed a rash and dyspnoea
after swimming. The patienthad a history of asthmaand used
asalbutamol metered-dose-inhaler whenever necessary. Her
last episode of wheezing was 2 months before. Otherwise,
she had been well and her exercise tolerance was good.
She was found to be limpet and dust mite sensitised on
skin prick test (SPT).

In all cases, patients were sent to the EMD and given
various emergency treatments (Table 1). They were initially
admitted with a diagnosis of anaphylaxis of unknown
aetiology and subsequently referred to an allergist. FDEIA
was diagnosed after careful consideration of the patient’s
history and exclusion of other causes. All patients were
given an anaphylaxis management plan, asked to avoid
exercise 4 hours after consuming food and to always carry
an epinephrine auto-injector as well as oral antihistamines.
Patients were taught to use the auto-injector and in the case
of patient 5, her mother was instructed on how to use it.
Symptoms resolved uneventfully in all cases and patients
were discharged after a hospital stay of 2 to 3 days, with

follow-up consultations at the allergy clinic between 3 and
6 weeks later.

Discussion

In this study, we have described the characteristics
of patients who presented to our hospital with FDEIA
over a 2-year period. The patient demographics match that
of the literature with more males than females. Also, our
series shows that the most common age of presentation
is in the late teenage years, consistent with data in other
studies.*®® The average time of symptom onset was 81
minutes, slightly longer than the 60 minutes suggested by
Thong et al.*

Most cases of FDEIAinthe Asia Pacific region have been
described in Korea and Japan. The most common cause of
FDEIA among adults and children of Oriental descent is
wheat followed by shellfish.2121415 The picture is similar
among people of non-Oriental descent, %316 with other less
common allergens such as mustard,'” apple,*® tomatoes,®
peanuts® and celery? being implicated in literature. In our
patients, we suspected shellfish as the trigger as 4 had eaten
prawns and 1 scallop and limpet before the development of
symptoms. Wheat was not a cause in our population and
this could be due to variations in dietary patterns.’®* It is
unlikely that unknown spices or food additives caused the
reaction as the meals were prepared at home or in the hostel
and 4/5 patients had consumed the suspected causative
food before without problems. We performed SPTs on all
subjects using commercial extracts of various foods. The
tests were negative inall 4 patients tested for prawns, which
isnotsurprising asanegative SPT does not rule out FDEIA.
Patient 5, however, tested positive to limpet allergens. No
further radioallergosorbenttests were conducted to measure
allergen-specific serum IgE levelsbecause RAST has similar
or even lower sensitivity compared to SPT (85%) for older
children and adults.** To further confirm the SPT findings,
4 patients were contacted and were all consuming prawns
without clinical reaction, in the absence of exercise. The
remaining patient could not be contacted.

For the diagnosis of FDEIA, the first step is to take a
good history to determine if there are other reasons for
the symptoms. This is followed by allergy testing with
SPT or in vitro serum food-specific Immunoglobulin E
(IgE) assays.**?' Open Exercise-Food challenge (OEFC)
and double-blinded, placebo-controlled food-exercise
challenge (DBPCFEC) can also be performed, with
DBPCFEC being the gold standard for the diagnosis of
FDEIA.*** However, double-blind placebo-controlled food
challenges are labour-intensive and may carry higher risks
due to masking of oral symptoms, especially when food is
packaged in capsules.?? There is a false negative rate of 1%
to 3%.2%24 In each of our 5 cases, the diagnosis of FDEIA
was reached based on the history of consumption of the
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Table 2. Exercise-Induced Allergic Syndromes! 115

FDEIA Cholinergic Urticaria EIA

Stimuli Food followed by exercise Heat, stress, exercise Only exercise
Symptoms

-Dermatological Diffuse urticaria (10-15 mm) Transient punctuate pin-point Diffuse urticaria (10-15 mm)

sized wheals (2-4 mm)

-Cardiovascular Hypotension Rare Hypotension

-Respiratory Laryngeal oedema, bronchospasm Rare Laryngeal oedema, bronchospasm
Reproducible by same stimuli? Yes Yes Variable. Episodic.
Management Avoidance of exercise Anti-histamines. Avoidance of exercise

4 hours post-prandial

No restriction to exercise.

causative food followed by exercise. This differentiated it
from 2 similar conditions, exercise-induced anaphylaxis
(EIA) and cholinergic urticaria (Table 2). Given the strong
evidence from clinical history and the potential risks of
anaphylaxis, both DBPCFEC and OEFC were not performed
as supported by Du Toit et al and Morita et al.®?

Regarding treatment, adrenaline is the standard of care
for anaphylaxis. Both Muraro and Fisher et al found that
adrenaline most consistently caused improvement of
symptoms but was frequently under-utilised.>?® Subsequent
managementof FDEIAIs largely preventive. The avoidance
of exercise for 4 hours post-prandial is consistent with
models suggested by many authors.3#1%1221 This strategy
seems to work as all our patients did not suffer any
subsequent recurrence at up to 2 years of follow-up. Other
studies suggest prophylactic anti-IgE therapy or using
progressively higher exertions separated by rests to induce
tolerance to exercise but both methods are as yet unproven.*

The exact pathophysiology behind FDEIA is still
unknown.31012 Stratbucker postulated that exercise lowers
mast cell degranulation threshold.? Other authors further
suggest that exercise causes improper digestion and
absorption of food, leading to an increase in allergenic
proteins in the blood. This in turn results in IgE mast cell
sensitisation and the rapid release of histamine and other
mediators when the causative food is consumed.t?152!
Histamine induces leukotriene release which contracts
smooth muscle — causing difficulty in breathing and
gastrointestinal symptoms. The mast cell mediators also
cause vasodilatation, leading to urticaria, angioedema,
hypotension and possibly even shock.?

Conclusion

The consumption of shellfish is commonplace in
Singapore and exercise is increasing in popularity. Despite
its low prevalence, FDEIA is an increasingly important
differential to consider in anaphylactic events. Lack of

awareness will potentially lead to wrong diagnoses and
management plans, possibly unnecessarily limiting the
patient’s diet and exercise routine. Further research into the
pathophysiology behind this syndrome and developments
into the method of accurate diagnosis and treatment are
important areas for future research.

REFERENCES

1. SampsonHA, Munoz-FurlongA, Campbell RL, Adkinson NF Jr, Bock SA,
Branum A, etal. Second symposium on the definition and management of
anaphylaxis: summary report—Second National Institute of Allergy and
Infectious Disease/Food Allergy and Anaphylaxis Network Symposium.
J Allergy Clin Immunol 2006;117:391-7.

2. Johansson SG, Bieber T, Dahl R, Friedmann PS, Lanier BQ,
Lockey RF, et al. Revised nomenclature for allergy for global use:
Report of the Nomenclature Review Committee of the World Allergy
Organization, October 2003. J Allergy Clin Immunol 2004;113:832-6.

3. Du Toit G. Food-dependent exercise-induced anaphylaxis in childhood.
Pediatr Allergy Immunol 2007;18:455-63.

4. Novembre E, Cianferoni A, Bernardini R, Mugnaini L, Caffarelli C,
Cavagni G, et al. Anaphylaxis in children: clinical and allergologic
features. Pediatrics 1998;101:E8.

5. Muraro A, Roberts G, Simons FE. New visions for anaphylaxis:
an iPAC summary and future trends. Pediatr Allergy Immunol
2008;19Suppl 19:40-50.

6. Gupta R, Sheikh A, Strachan DP, Anderson HR. Time trends in allergic
disorders in the UK. Thorax 2007;62:91-6.

7. Sheikh A, Hippisley-Cox J, Newton J, Fenty J. Trends in national
incidence, lifetime prevalence and adrenaline prescribing for anaphylaxis
in England. J R Soc Med 2008;101:139-43.

8. Yang MS, Lee SH, Kim TW, Kwon JW, Lee SM, Kim SH, et al.
Epidemiologicand clinical features of anaphylaxis in Korea. Ann Allergy
Asthma Immunol 2008;100:31-6.

9. Maulitz RM, Pratt DS, L SA. Exercise-induced anaphylactic reaction to
shellfish. J Allergy Clin Immunol 1979;63:433-4.

10. HorneN, LinR.Food-Dependent Exercise-Induced Anaphylaxis. Internet
Journal of Asthma, Allergy and Immunology [Article] 2008;6:1.

Annals Academy of Medicine



11.

12.

13.

14.

15.

16.

17.

18.

Thong BY, Cheng YK, Leong KP, Tang CY, Chng HH. Immediate food
hypersensitivity among adults attending a clinical immunology/allergy
centre in Singapore. Singapore Med J 2007;48:236-40.

Morita E, Kunie K, Matsuo H. Food-dependent exercise-induced
anaphylaxis. J Dermatol Sci 2007;47:109-17.

Dutau G, Micheau P, Juchet A, Rance F, Bremont F. Exercise and food-
induced anaphylaxis. Pediatr Pulmonol 2001;Suppl23:48-51.

Kurowski K, Boxer RW. Food allergies: detection and management. Am
Fam Physician 2008;77:1678-86.

Hanakawa Y, Tohyama M, Shirakata Y, Murakami S, Hashimoto K.
Food-dependent exercise-induced anaphylaxis: a case related to the
amount of food allergen ingested. Br J Dermatol 1998;138:898-900.

Woo MY, CwinnAA, Dickinson G, Yang WH. Food-dependent exercise-
induced anaphylaxis. CJEM 2001;3:315-7.

Figueroa J, Blanco C, Dumpierrez AG, Almeida L, Ortega N, Castillo
R, et al. Mustard allergy confirmed by double-blind placebo-controlled
food challenges: clinical features and cross-reactivity with mugwort
pollen and plant-derived foods. Allergy 2005;60:48-55.

Sanchez-Morillas L, Iglesias Cadarso A, Zapatero Remon L,
Reano Martos M, Rodriguez Mosquera M, Martinez Molero MI.
[Exercise-induced anaphylaxis after apple intake]. Allergol

Food-dependent Exercise-induced Anaphylaxis—Shu-Lin Teo etal ~ 909

19.

20.

21.

22.

23.

24.

25.

26.

Immunopathol (Madr) 2003;31:240-3.

Romano A, Di Fonso M, Giuffreda F, Papa G, Artesani MC, Viola M, et
al. Food-dependent exercise-induced anaphylaxis: clinical and laboratory
findings in 54 subjects. Int Arch Allergy Immunol 2001;125:264-72.

Kidd JM, Cohen SH, Sosman AJ, Fink JN. Food-dependent exercise-
induced anaphylaxis. J Allergy Clin Immunol 1983;71:407-11.

Stratbucker WB, Sammut PH. Exercise-induced anaphylaxis.
Emedicine Jun 15.

Venter C, Pereira B, Voigt K, Grundy J, Clayton CB, Gant C, et al.
Comparison of openand double-blind placebo-controlled food challenges
in diagnosis of food hypersensitivity amongst children. J Hum Nutr Diet
2007;20:565-79.

Sicherer SH, Sampson HA. 9. Food allergy. J Allergy Clin Immunol
2006;117 (2 Suppl Mini-Primer):S470-5.

Caffarelli C, Petroccione T. False-negative food challenges in children
with suspected food allergy. Lancet 2001;358:1871-2.

Morita E, Yamamura Y, Mihara S, Kameyoshi Y, Yamamoto S. Food-
dependent exercise-induced anaphylaxis: a report of two cases and

determination of wheat-gamma-gliadin as the presumptive allergen. Br
J Dermatol 2000;143:1059-63.

Fisher M. Treatment of acute anaphylaxis. BMJ 1995;311:731-3.

October 2009, Vol. 38 No. 10



