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Nonspecific food dependant exercise-induced
anaphylaxis with seizure: a case report
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Exercise has been associated with several systemic reactions. These reactions can vary
from mild symptoms to life threatening situations like anaphylaxis. In many of these cases,
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a predisposing factor in the form of food has been noticed. People may develop anaphylaxis

on exercising after consumption of a nonspecific or specific food item. The patient being
described developed anaphylaxis with seizure on exercising after having his meal. Nonspecific
food dependant exercise-induced anaphylaxis is a rare scenario. Proper history taking is

essential, as it can be lifesaving.
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INTRODUCTION

Exercise-induced anaphylaxis (EIA) is a rare and potentially
life-threatening condition. The symptoms and signs can
develop during or shortly after exercise. They include fatigue,
pruritus, flushing and urticarial rash, and may progress to
anaphylactic shock including bronchospasm or circulatory
collapse. In some cases, food intake ptior to exercise can trigger
the anaphylaxis. EIA associated with any food item is called
nonspecific food dependant exercise-induced anaphylaxis
(NFDEIA), while that associated with a specific food is termed
as food dependent EIA (FDEIA). These reactions occur only
when the patient exercises within 2 to 4 hours of food intake.!
Hence, unlike the usual EIA, both food intake and exercise
are required to trigger off the anaphylaxis. The condition is
often underdiagnosed and requires proper history taking for
diagnosis. The patient being described is a case of NFDEIA.
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CASE PRESENTATION

A 42 year old male was brought to the emergency
department with complaints of 1 episode of generalized
tonic clonic seizure after doing treadmill at the gym (air-
conditioned). The episode lasted less than a minute and was
associated with frothing from mouth with no tongue bite.
There was no bowel or bladder incontinence. He did not
have any seizure, or food or drug allergies in the past. He
did not have any comorbidity and was not on any regular
medications. He did not take any drugs or alcohol in the
last 2 weeks. There was no history of atopy in the family.

On presentation, he was conscious and in postictal state.
His pulse was 110/ minute, blood pressure 90/60 mmHg
and respiratory rate 26/ minute with saturation 92 % (in
room air). Urticarial rash was seen all over the body. He had
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rhonchi in bilateral lung fields. Other systemic examinations
were normal. There were no signs of meningeal irritation.
He was given subcutaneous epinephrine (0.5 ml of 1:1000),
intravenous hydrocortisone (100 mg), intramuscular
pheniramine maleate (45.5 mg), intravenous fosphenytoin
(loading dose of 20 mg/kg), salbutamol (2.5mg) and
fluticasone (0.5mg) nebulization and normal saline (2 liters);
following which he got stabilized. His complete blood
counts showed mild leucocytosis (11300 cells/ cumm with
neutrophils 75%, lymphocytes 20%, eosinophils 5%) with
normal haemoglobin and platelets. Other investigations like
renal and liver functions, electrolytes, calcium, magnesium,
random blood glucose, HbAlc, C3 and C4 complement
levels, serum IgE and urine routine were normal. His
electrocardiogram showed sinus tachycardia. Magnetic
resonance imaging (MRI) of brain, electroencephalogram
(EEG), chest Xray, echocardiography and Holter
monitoring test were normal.

On detailed history, he usually has his evening snacks
(chicken hotdog and vanilla protein milkshake) after
working out in the gym. This routine has been followed for
the past 8 months. However, this time he had his routine
snack about 1 hour prior to his gym workout. There was
no change in the brands of food items. While doing his
treadmill, he felt itching sensation all over his body and
also noticed erythematous rash. After a minute, he started
feeling lightheaded and dyspnoeic, and collapsed. This was
followed by generalized tonic clonic seizures. Though there
were no seizures in the past, but the patient remembers
2 episodes of urticarial rash when he was working out in
the gym after his meals. And during these episodes he
had taken oral pheniramine maleate (25 mg) as over the
counter medication, and improved. On the basis of his
history, the possibility of NFDEIA was considered. Skin
prick tests produced reactions to dust, pollens, pineapple,
walnut, hazelnut and peanut, and nothing towards meat,
milk or vanilla. Supervised graded oral challenges, in a
modified way, were done with chicken hotdog and vanilla
protein milkshake. He did not have any problem on eating
these foods at rest or 6 hours prior to treadmill exercise or
2 hours after treadmill exercise. He was also asymptomatic
on exercising in empty stomach. In fear of seizure, he was
not willing to do exercise 1 hour after having food. Though
treatment of single episode idiopathic seizure (in the
absence of abnormal MRI brain, EEG, family history,
status epilepticus) is controversial, he was discharged on
oral phenytoin (4mg/kg in divided doses) for 1 month
in view of his regular driving lifestyle, along with oral
levocetrizine (5 mg once daily) for 5 days. He was also
advised to carrying an epinephrine auto-injector in case
of emergency and to avoid physical exercise for at least
4 hours after having food. He was asked to refrain from
driving till he is seizure free for 3 months. On review after
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1 month, he did not have any allergic reactions or seizures;
and phenytoin was tapered and stopped. On 1 year follow
up, he did not have any similar episodes.

DISCUSSION

The first case of EIA was reported by Maulitz et al. in
1979, which was triggered by the intake of shellfish prior
to exercise.” In EIA, exercise alone can trigger the allergic
reaction. In the case of NFDEIA, the consumption of
any food followed by exercise within a few minutes to
hours can cause anaphylaxis, while in FDEIA the intake
of a specific food is required prior to exercise. Majority of
patients would have exercised for years before experiencing
their first episode of anaphylaxis.

In both EIA and FDEIA, histamine release following mast
cell degranulation plays a major role in pathophysiology.
However, the specific events responsible for mast
cell activation are unknown. The other proposed
mechanisms include exercise-induced changes in blood
flow, antigen presentation, blood pH, and increase in gut
permeability.”® Exercise usually increases the levels of
serum catecholamines, norepinephrine, and epinephrine.
Epinephrine, in high doses, may have a vasodepressor
effect. A few other theories have been proposed with
respect to FDEIA. One is the activation of tissue
transglutaminase, an intestinal enzyme, during exercise.
This enzyme is capable of binding and aggregating
gliadin moieties to form large immunogenic complexes.®
A second theory suggested an increase in the entry
of intact or incompletely digested allergens into the
circulation due to increased gastric permeability during
exetrcise. And this scenatio does not occur at rest.”
Another suggestion was the redistribution of blood
to the skin and musculature from the viscera during
exercise. As a result, the food allergens get transported
to the tissues containing mast cells, leading to an allergic
reaction.” A fourth proposal was that during exercise
there is mobilization and activation of immune cells from
gut-associated depots. This will lead to stimulation of
pro-inflammatory responses.®

The Gold standard method for the diagnosis of FDEIA

is a 3 day oral challenge test.” The diagnostic criteria which

was used in a retrospective study from Sri Lanka are >>!*!!

e World Allergy Organization (WAO) outlined criteria
for clinical diagnosis of anaphylaxis '’

e The onset of symptoms occurred on exertion within
4 hours of ingesting the implicated food

e The ability to eat the implicated food independent of
exercise, or ability to exercise safely if the food was
not taken in the preceding 4 hours
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e LEvidence of sensitivity to the food by in vitro
(ImmunoCap serum IgE levels to the specific food)
or in vivo (skin prick test).

The mechanism of anaphylaxis in NFDEIA is unclear.
The vasolability that occurs during exercise gets amplified
when a meal precedes it. It has been demonstrated that
there is shift of more than 85% cardiac output to the
skeletal muscles during heavy physical exercise. And a part
of this shift is compensated by a transfer of about 23% of
splanchnic blood from the resting state. Ingestion of food
can interfere with this compensatory mechanism and could
enhance the tendency for orthostatic hypotension which is
usually seen after exercise. Drugs like NSAIDs and aspirin,
dust, pollen, hot and humid climate, stress and menses can
act as contributing factors.'*"

The management of NFDEIA and FDEIA is mainly
by prevention of such anaphylactic attacks by avoiding
physical exertion for at least 4 hours following intake of
food. Other measures include avoiding exercise in extreme
weathers such as hot and humid or cold temperatures,
decreasing the intensity of exercise and carrying an
epinephrine auto-injector during exercise.'* The treatment
involves routine anaphylaxis medications like epinephrine,
hydrocortisone, antihistamine and bronchodilators.
Taking antihistamines or H2 blockers, as prophylaxis,
prior to exercise is controversial.»'® In cases of refractory
FDEIA, omalizumab, a recombinant DNA monoclonal
antibody which binds to IgE and neutralises its activity
in type 1 allergic reactions, has been tried successfully
as prophylaxis.' The administration of misoprostol, a
prostaglandin E1 analogue, prior to exercise has shown
to decrease wheat-dependent anaphylaxis, probably by
an upregulation of gastrointestinal breakdown of allergic
particles."”

The occurrence of seizure in anaphylaxis is uncommon.
Brain hypoxia resulting from anaphylaxis associated
hypotension is believed to be the main mechanism.'®"
Another possibility is the disruption of the blood-brain
batrier by pro-inflammatory cytokines leading to the spread
of peripheral inflammatory response to the brain.” The
activation of mast cells in the brain can disrupt the blood
brain barrier, leading to local neuronal inflammation which
can act as an epileptogenic focus.”’ Moreover, Fc-epsilon
receptors have also been identified on neurons, raising the
possibility of a direct attack by the allergic triggers through
the disrupted blood brain barrier, and thereby allowing a
secondary entry of immunoglobulins.*

Our patient developed anaphylactic seizure when he
exercised after taking a meal 1 hour prior to it. He did not
have any allergies to the food he had taken. He also did not
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have anaphylaxis when he exercised without a prior meal.
This raised the diagnosis of NFDEIA. The pathogenesis
in this case is from mechanical factors rather than
immunologic. To the best of our knowledge, NFDEIA
presenting with seizure is an unreported scenario.

CONCLUSION

With less than a handful of cases being reported, NFDEIA
is a rare condition, probably because of lack of awareness.
These patients present with unexplained allergic reactions
and get routine anaphylaxis treatment. A proper history is
required to establish the diagnosis. These patients should
be advised to avoid exercise for at least 4 hours following a
meal in order to prevent life threatening allergic reactions.
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