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CASE REPORT

Isotretinoin‑associated exercise‑induced 
anaphylaxis in a patient with birch pollinosis 
and soybean sensitization: case presentation 
and literature review
Anna Bamidis and Silke C. Hofmann*   

Abstract 

Background:  Peanut and soybean allergies are listed as contraindication in the package leaflet of isotretinoin, a 
widely used treatment of acne vulgaris. Cross-reactivity between PR10-proteins in peanut, tree nuts, and soybean is 
particularly common in patients with birch pollinosis and may lead to anaphylactic reactions in sensitized patients 
after intake of soybean oil containing isotretinoin capsules.

Case presentation:  Here, we describe a young man with hazelnut and birch pollen allergy, who experienced 
exercise-induced anaphylaxis after isotretinoin intake on the third day of treatment. A complete allergy work-up was 
carried out, and sensitization to both peanut and soybean PR10-proteins was confirmed. However, oral provocation 
with isotretinoin remained negative in the absence of intense physical activity and longterm treatment was well 
tolerated.

Conclusion:  To our knowledge, this is the first report of an exercise-induced anaphylaxis due to isotretinoin therapy. 
Our literature review to assess tolerability of isotretinoin in patients allergic to peanut, tree nuts or soybean revealed 
only one other case of anaphylaxis in a cashew-nut allergic patient sensitized to soybean PR10-protein Gly m 4. 
While there are no reports on soybean allergic patients treated with isotretinoin, the vast majority of peanut or tree 
nut allergic patients tolerated isotretinoin. Therefore, we conclude that sensitization to soybean, peanut or tree 
nuts should not preclude isotretinoin therapy. Particular caution is however warranted in patients with soybean 
sensitization. Pre-treatment oral challenges with isotretinoin may be recommended and physicians should be aware 
of the potential role of cofactors.
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Introduction
Severe acne vulgaris greatly impairs quality of life of 
affected, mainly young patients, and is associated with 
anxiety, depression and discomfort [1]. Isotretinoin was 
approved in 1982 and has since proven to successfully 

induce prolonged remission or cure and to prevent scar 
formation.

Isotretinoin capsules contain a refined soybean oil 
with a low protein amount of < 10  µg/ml according to 
the European Medicines Agency [2] and may therefore 
trigger anaphylactic reactions in individuals with soybean 
or peanut allergy. Approximately 65% of patients with 
birch pollen allergy are sensitized to Bet v 1 cross-reactive 
PR-10 proteins found in pome and stone fruits, tree nuts 
(e.g. hazelnut), and legumes (e.g. soybean and peanut) [3, 

Open Access

Allergy, Asthma & Clinical Immunology

*Correspondence:  silke.hofmann@helios-gesundheit.de
Department of Dermatology, Allergology and Dermatosurgery, Helios 
University Hospital Wuppertal, University Witten/Herdecke, Heusnerstr. 
40, 42283 Wuppertal, Germany

http://orcid.org/0000-0002-4221-386X
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13223-021-00604-8&domain=pdf


Page 2 of 5Bamidis and Hofmann ﻿Allergy Asthma Clin Immunol          (2021) 17:101 

4], although many of these patients are asymptomatic. 
Clinical manifestations including oropharyngeal 
symptoms (oral allergy syndrome), angioedema of the 
head region, or rarely anaphylaxis following consumption 
of Bet v 1- homologous allergens in e.g. soybean (Gly 
m 4), peanut (Ara h 8), or hazelnut (Cor a 1) represent 
the most frequent type of food allergy in Northern and 
Central Europe in adults [5].

A recent publication recommended to avoid 
isotretinoin therapy in all patients with detectable 
specific IgE-antibodies to soybean Bet v 1-homolog Gly 
m 4 or to soybean storage proteins Gly m 5 and Gly m 
6 [6]. This recommendation was based on a case report 
that described facial and pharyngeal angioedema after 
isotretinoin intake in a cashew nut allergic patient with 
IgE antibodies specific to soybean Gly m 4 [7].

Here, we report a case that highlights the challenges 
involved in prescribing isotretinoin in patients with 
soybean sensitization, and present a literature review of 
all published cases of patients with relevant food allergies 
undergoing isotretinoin therapy.

Case report
Therapy of acne conglobata with 20  mg isotretinoin / d 
was initiated in December 2019 in a 17-year-old male 
patient with a history of birch pollen allergy, an oral 
allergy syndrome to hazelnut and apples, and a history 
of angioedema and dyspnoea after intake of sesame-
containing Halva. The patient had previously tolerated 
peanut, but was not aware of prior consumption of 
soybean containing foodstuffs. On the third day of 
treatment the patient went jogging without having eaten 
anything or taken any other medication in the past 
4  h. He developed dyspnoea, angiooedema, urticaria, 
and abdominal cramps during exercise approximately 
20  min after isotretinoin intake, and was treated with 
oral steroids and antihistamines. He had not eaten any 
products containing traces of soybean or peanut on that 
day.

Laboratory results demonstrated sensitization to 
the major birch pollen allergen Bet v 1 (> 100 kU/l, 
norm < 0.35), the homologous peanut allergen Ara h 8 
(> 100 kU/l) and to the peanut lipid transfer protein Ara h 
9 (10.8 kU/l). In addition, IgE to the Bet v 1-homologue in 
soy (Gly m 4, 95.0 kUA/l) was strongly elevated. Baseline 
tryptase level was normal (4.1 µg/l) (Table 1).

Prick tests were read after 20  min and classified as 
follows: wheal of 3  mm in diameter (+), 4  mm (++), 
5 mm (+++), and ≥ 6 mm (++++). The patient showed 
positive results for commercial extracts (ALK-Abello, 
Hamburg, Germany) of birch pollen (++++), peanut 
(+++), and soybean (+++), but prick-to-prick-testing 
with isotretinoin 20 mg capsules remained negative. An 

oral provocation with an isotretinoin 20 mg capsule was 
performed at the hospital and well tolerated. The patient 
refused an exercise challenge for diagnostic confirmation 
due to risk of anaphylaxis.

The role of exercise and other potential cofactors in 
triggering food-dependent anaphylaxis was explained to 
the young man. He was advised to carry an epinephrine 
autoinjector and to avoid soybean-containing foodstuffs 
in the presence of potential cofactors. Since he had never 
reacted to peanuts, we did not recommend a peanut-
free diet. Subsequently, the patient was able to continue 
isotretinoin therapy in the absence of physical exercise.

Discussion
In Central Europe, birch pollen allergy has the highest 
prevalence of all types of pollinosis with 6–17% of 
the population being sensitized to birch [5]. IgE-
crossreactions between birch pollen major allergen Bet v 
1 and the structurally very similar soybean PR10-protein 
Gly m 4 leads to the most common type of soybean 
allergy in this region. Approximately 10% of birch 
pollen allergic individuals develop mostly mild clinical 
manifestations after consumption of tofu, soy milk, or 
other soy-containing foodstuffs [8]. However, Gly m 
4-sensitization may rarely induce severe anaphylactic 
reactions [4, 9].

Related Bet v 1-homologs are also present in 
peanut and various tree nuts or drupes (e.g. hazelnut, 
walnut, cashew, and almond) [10] usually leading to 
oropharyngeal symptoms. Anaphylactic reactions to 
these plant-derived foodstuffs may occur after ingestion 
of very high amounts of causative foodstuffs or due to 
presence of cofactors, e.g. timely physical exercise, intake 
of non-steroidal anti-inflammatory drugs (NSAIDs), 
proton pump inhibitors or alcohol, acute infections 
or stress. Cases of food-dependent exercise-induced 
anaphylaxis (FDEIA) after consumption of almonds, 
hazelnut, or soybean have been reported [11, 12].

Since isotretinoin is solubilized in refined soybean oil, 
the manufacturers discourage prescription in patients 
with soybean or peanut allergy according to the package 
leaflet [13]. However, refined soybean oil contains only 
very low amounts of soy proteins and minimal IgE-
binding is to be expected [14].

We performed a literature review to identify all 
published cases with isotretinoin therapy and allergy 
to soybean, peanut, tree nuts, or birch. In line with the 
manufacturers instructions, the literature review did not 
identify any published cases of soybean allergic patients 
treated with isotretinoin. However, various publications 
suggest that a vast majority of peanut and tree nut 
sensitized patients, even those with clinically manifest 
allergy, benefit from isotretinoin therapy without 
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experiencing allergic reactions (Table 1) [2, 6, 7, 15–19]. 
There were no publications describing prescription of 
isotretinoin specifically in birch pollen allergic patients.

Including our patient, up to now only 2 cases of 
anaphylaxis after isotretinoin intake have been reported 
in patients with previously known allergy to tree nuts, 
either cashew nut or hazelnut [7]. Both patients were 
sensitized to the soybean PR10-allergen Gly m 4 but had 
no clinically relevant soybean or peanut allergy.

Alden et al. recently proposed to determine IgE against 
soybean allergens Gly m 4, Gly m 5, and Gly m 6 and 
to perform prick tests with soybean in all patients with 
a positive history of peanut or tree nut allergy before 
isotretinoin therapy induction [6]. They considered 
patients with detectable sensitization to soybean 
unsuitable for isotretinoin therapy.

In contrast to this prior publication, our literature 
review demonstrates that isotretinoin was tolerated 
in eight patients with sensitization to soybean and a 
clinically manifest peanut allergy [13, 20, 21]. Soybean 
sensitization was confirmed by skin prick tests in the 
majority of these cases. Molecular allergy diagnostics was 
only performed in one case of a peanut allergic patient 
with isolated sensitization to stabile soybean storage 
proteins Gly m 5 and Gly m 6 who tolerated isotretinoin 
therapy [13].

Our case indicates that despite initial tolerance, 
physical activity may enhance the risk of isotretinoin-
induced anaphylaxis in patients with tree nut allergy and 
sensitization to soybean. In general, food-dependent 
exercise-induced anaphylaxis (FDEIA) is a potentially 
life-threatening event, most frequently caused by 
wheat, nuts, and shellfish [22]. Exercise, non-steroidal 
anti-inflammatory drugs (NSAIDs), alcohol, and other 
cofactors may elicit anaphylactic reactions in sensitized 
individuals despite consumption of sub-threshold 
amounts of allergen by modulating mucosal permeability 
[23]. In soybean allergic patients, FDEIA has only rarely 
been reported in the context of sensitization either 
to storage proteins or to Gly m 4 [24–26]. A recent 
retrospective multicentre study revealed that intake of 
soybean-based drinks (e.g. soy milk), fasting, and excess 
of allergen are additional cofactors associated with 
an increased risk of triggering anaphylaxis in patients 
strongly sensitized to PR10-proteins [27].

To our knowledge, our patient represents the first case of 
an exercise-induced anaphylaxis due to traces of soybean in 
isotretinoin capsules. Although a causal relationship could 
not be proven due to the patients refusal of an exercise 
challenge, the fact that the patient denied consumption 
of any food or having taken any other medication prior 
to jogging, the temporal relationship, and the strong 

sensitization to Gly m 4 support the diagnosis of an 
isotretinoin-associated exercise-induced anaphylaxis.

This case therefore illustrates that atopic patients with 
birch pollen allergy, pollen-food-syndrome to tree nuts 
or peanut, and sensitization to soybean may be at risk 
for isotretinoin-induced allergy triggered by cofactors. 
However, these patients should not be prevented from 
accessing isotretinoin therapy, as most will tolerate 
it without difficulty. Based on this case and available 
literature, we suggest screening at risk patients for 
sensitization to soybean (including determination of 
specific IgE to Gly m 4) and to peanut. Patients with 
positive test results can be offered an oral provocation with 
isotretinoin under medical supervision. If tolerated, they 
can continue therapy, but may be counselled regarding 
potential cofactors and be advised to avoid intensive 
physical exercise within 4 h of the dose.

Conclusion
Dermatologists as well as allergologists should elicit a 
history regarding soybean, peanut or tree nut allergy 
before isotretinoin prescription, perform pre-treatment 
oral challenges with isotretinoin in soybean sensitized 
individuals, and should be aware of a putative role of 
cofactors in triggering anaphylaxis after isotretinoin intake.
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