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Summary
We report a case of a previously healthy 24-year-old man with a 3-month history of gastroin-
testinal symptoms during exercise and also few minutes after the ingestion of cow’s milk (CM) 
without exercise. He reported the ingestion of a blend of hydrolyzed whey and casein proteins 
for bodybuilding for the last 2 years. The in vivo tests showed positivity to CM, α-lactal-
bumin, β-lactoglobulin and casein extracts, and also to the protein supplement. The serum 
specific IgE was positive for CM, β-lactoglobulin and α-lactalbumin. The in vivo and in vitro 
tests results suggested an IgE-mediated CMA. Adult-onset CMA has been rarely reported, and 
to our knowledge this is the first case possibly related to bodybuilding supplements. The authors 
theorize that the presentation of large amounts of proteins in the gastrointestinal tract may 
favor sensitization. 
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Previous presentation

The data reported in this study was presented by Maria João 
Sousa (co-authors: Ferreira AR, Moreira Silva JP) at the EAACI 
Congress 2015 in Barcelona (Spain) 6-10 June 2015, as a poster 
entitled “Adult-onset cow’s milk allergy and Bodybuilding: is 
there a connection?”. 
It was awarded the Poster Prize (Thematic Poster Session 54) and 
was published in the abstract form in Allergy 2015; 70(Suppl. 
S101):611; at the 36a Reunião Anual da Sociedade Portugue-
sa de Alergologia e Imunologia Clínica in Coimbra (Portugal) 
9-11 October 2015, as a poster entitled “Alergia às proteínas do 
leite de vaca: uma apresentação incomum”. 
It was awarded the 1st Poster Prize (Poster Session IV) and was 
published in the abstract form in Rev Port Imunoalergologia 
2015; 23(Suppl. 1):64.

Introduction

Food allergy is characterized by a specific immune response that 
reproducibly occurs upon exposure to a given food (1). Cow’s 
milk (CM) is one of the main causes of food allergy in the first 
years of life, but adult-onset cow’s milk allergy (CMA) is rare, 
with an estimated prevalence of 0.49-0.6% (2). The mechanisms 
underlying sensitization after the first years of life are unknown. 
Diagnosis of food allergies should be based on a thorough patient 
history, skin tests, specific IgE and confirmed by double-blind, 
placebo-controlled food challenge (DBPCFC) (1). 

Case report

The authors report the case of a 24-year-old man referred to 
our Allergology Department for suspected CMA. He reported a 
3-month history of recurrent episodes of abdominal discomfort 
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(Thermo Fisher Scientific, Uppsala, Sweden). Total serum IgE 
was 37.5 KU/L; sIgE was positive for CM (18.20 KU/L), for 
β-lactoglobulin (12.80 KU/L) and for α-lactalbumin (10.50 
KU/L), and negative for casein (0.08 KU/L). Lactose intoler-
ance was excluded by a negative Hydrogen Breath Test. The pa-
tient refused to perform oral food challenge with milk. 
Patient education included a written emergency plan and a 
prescription of anti-histamine and systemic corticosteroids, to 
be used in case of allergic reaction upon accidental exposure, 
maintaining the ingestion of tolerated foods with baked milk. 
A reevaluation appointment after 4 months was scheduled, but 
the patient did not attend. After telephone contact, the patient 
mentioned to keep avoidance of cow’s milk and dairy products 
without history of adverse reactions with accidental exposure.

Discussion

Adult-onset CMA has been rarely reported, and to our knowl-
edge this is the first case possibly related to bodybuilding pro-
tein supplements. This patient never had a previous history of 
food allergy, which makes us assume that this is an adult-onset 
CMA. Data on CMA in adults are scarce (4). CMA in adults is 
more likely to be severe and persistent in adults (4,5). Previous 
studies have shown that spontaneous tolerance in adult CMA 
rarely occurs (4,6), and during follow-up DBPCFC should be 
used to evaluate tolerance acquisition (4). 
The immunological mechanisms that lead to the development 
of CMA are still not clarified. To prevent an indiscriminate im-
munization, secondary to the absorption of foreign antigens 
through the gastrointestinal barrier, the gut has developed non-
specific, non-immunological mechanisms, and specific, immu-
nological factors, such as the production of secretory IgA and 
antigen interaction with the Gut Associated Lymphoid Tissue 
(GALT). In normal individuals, antigen presenting cells, mostly 
dendritic cells (in GALT), process food antigens and present 
them on a major histocompatibility complex class II receptor to 
T cells, resulting in a status of immunologic homeostasis known 
as oral tolerance, characterized by the deletion of antigen-specif-
ic T cells and production of regulatory T cells (Treg) that sup-
press inflammatory responses to antigens (7). 
A defect in oral tolerance is thought to be the underlying cause 
of food allergy (8). A decreased immune response towards for-
eign antigens, resulting in dysfunction on Treg cellular activity, 
seems to be the necessary background for both IgE- and non 
IgE-mediated CMA (9). The increased antigenic load combined 
with factors such as atopic predisposition, may initiate an ab-
normal mucosal immune response resulting in chronic enterop-
athy (10). Gastrointestinal symptoms in food allergy have been 
explained by alterations in transport across the intestinal wall 
(increased secretory and/or decreased absorptive functions), in-
creased permeability and mobility of the intestine (10).

and nausea during physical exercise, with progressive worsen-
ing to abdominal pain and vomiting. These reactions occurred 
exclusively during exercise at the gym, and the symptoms im-
proved without medication in a few hours. These complaints 
were never associated with mucocutaneous, respiratory or car-
diovascular manifestations; the patient had never attended the 
emergency department, nor previously sought medical care for 
those complaints. Later, the patient noticed that reproducible 
symptoms were also elicited few minutes after the ingestion of 
CM, which he previously tolerated, without association with 
exercise. The patient had no previous history of allergy or intol-
erance to foods or drugs, nor other atopic manifestations. 
When questioned about food ingestion prior to exercise, he re-
ported the regular ingestion of protein supplements for muscle 
building before and during exercise at the gym for the last 2 
years, and for the last 2 months he noticed moderate rhinocon-
junctivitis symptoms while preparing it. These protein blends 
are used as a food supplement for improving athletic perfor-
mance and muscular mass, and the one the patient ingested 
consisted of a protein blend of high concentration of hydro-
lyzed whey protein isolates (a mixture of mostly β-lactoglobulin 
and α-lactoalbumin) with 24 grams of whey protein per dose 
(dose: 30.4 g of supplement). Previously, he changed the sup-
plement for another one containing mostly casein (25 grams of 
protein per dose; dose: 31 g of supplement) but the abdominal 
symptoms remained during exercise, as well as rhinoconjunti-
vitis during preparation. We stress that one dose of these sup-
plements has a protein content about 8 times the amount of 
protein in cow’s milk (3-3.5 g). 
Later, he started a 100% vegetable protein supplement, with 
tolerance, and continued physical activity uneventful. Few 
weeks later, after the development of oral allergy symptoms 
with yogurt and cheese, he began avoidance of dairy products, 
maintaining ingestion of baked products with milk, as cookies 
and cakes. 
On admission to our department, physical examination was 
normal. Skin prick tests (SPT) using commercial extracts of 
aeroallergens, milk and milk proteins (Bial-Aristegui, Bilbao, 
Spain) were performed and interpreted as previously described 
(3). Skin prick-to-prick tests (SPPT) with CM, casein and veg-
etable supplements were also performed. SPT were positive to 
cow’s milk (12 mm), α-lactalbumin (16 mm), β-lactoglobulin 
(9.5 mm) and casein (8.5 mm) extracts, and negative for all oth-
er allergens tested (including mammalian meats). SPPT were 
positive to CM and the casein supplement aforementioned, and 
negative for the vegetable supplement. The results of laboratory 
studies (full blood count, erythrocyte sedimentation rate, serum 
electrolytes, and liver and renal function tests) were within nor-
mal range. Total and specific IgE (sIgE) to cow’s milk and cow’s 
milk proteins were measured using ImmunoCAP FEIA system® 
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The authors theorize that, in this patient, a temporary dys-
function of the protective mechanisms with loss of tolerance 
may have occurred. The presentation of large amounts of CM 
proteins in the gastrointestinal tract (increased antigenic load), 
associated with exercise (increased intestinal permeability), may 
have favored sensitization and allergy. The widespread use of 
protein supplements may contribute to adult-onset CMA prev-
alence increase. 
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