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Abstract

Alpha-gal syndrome is an immunoglobulin E (IgE)-dependent allergy to galactose-α-1,3-galactose, 
resulting in a delayed anaphylactic reaction to red meat. The syndrome is causally linked to bites from 
ticks and associated with cross-reactivity to some drugs, e.g. cetuximab. Although cases of alpha-gal 
allergy have already been reported in a few European countries, to our best knowledge, no cases have 
been reported so far in Central-Eastern Europe. In the current report, we describe a case of alpha-gal 
syndrome diagnosed in Poland, to highlight the fact that it may occur in new geographic areas. Within 
three months, the described patient underwent five anaphylactic reactions with typical clinical man-
ifestations. They developed a few hours after ingestion of red meat (pork, beef or mutton) and were 
preceded by tick bites. The level of specific IgE antibodies to alpha-gal reached 72.6 kAU/l, whereas 
the levels of specific IgE antibodies to other food allergens were within the reference range. As the 
onset of symptoms in this syndrome is usually delayed, numerous cases may be identified as idiopathic 
anaphylaxis, while early diagnosis is indispensable to avoid potentially life-threatening complications.
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Introduction
Alpha-gal syndrome is an immunoglobulin E (IgE)-de-

pendent allergy to galactose-α-1,3-galactose (alpha-gal), 
resulting in a delayed anaphylactic reaction to the con-
sumption of red meat. The syndrome was first described in 
2008 in the Southeastern United States and causally linked 
to bites from ticks [1]. Subsequently, there have been case 
reports in Australia, South Africa, Asia (Japan, South 
Korea), and in a few European countries (e.g., Sweden, 
Norway, France, Italy, Spain, Germany, Switzerland, and 
Austria) [1-6]. However, to our best knowledge, no cases 
have been reported so far in Central-Eastern Europe. Im-
portantly, if undiagnosed, alpha-gal syndrome may result 
in severe hypersensitivity reactions to food and drugs [7]. 
Unfortunately, the syndrome can be easily overlooked due 
to relatively low awareness among healthcare professionals 
as well as some untypical clinical features. In the current 
paper, we describe a case of alpha-gal syndrome diagnosed 
in Poland and present some important clinical implications 
with the aim to draw the attention of clinicians to early 
diagnosis and management. 

Case report
A 32-year-old man reported 5 anaphylactic reactions 

during the previous 3 months. The typical reaction in-
volved abdominal pain and pruritic urticarial rash on the 

torso, forearms and lower limbs. One episode also in-
duced shortness of breath and throat tightness. Symptoms 
occurred 3 to 6 hours after ingestion of red meat (pork, 
beef or mutton) and 2 to 3 hours after a meal of red meat 
accompanied by alcohol (in the amount of 2-3 standard 
alcohol units corresponding to one glass of red wine) or 
moderately intense physical exercise (cycling for 90 min-
utes). Symptoms were independent of the type of alcohol 
consumed and appeared most quickly when both cofactors 
(alcohol and exercise) were present together. The severity 
of the reactions was usually determined by the amount of 
meat consumed. The patient experienced symptoms relief 
after taking an antihistamine drug (bilastine). He reported 
no symptoms after the consumption of chicken. He suf-
fered 2 tick bites (probably from Ixodes ricinus). The first 
one occurred 2 weeks before the onset of anaphylactic 
symptoms. The patient’s medical history was unremark-
able. He did not report any previous allergic reactions, 
atopic conditions, episodes of anaphylaxis or comorbid-
ities. The symptoms were not directly preceded by drug 
ingestion or insect stings. 

The patient underwent a routine diagnostic workup 
for allergy, including alpha-gal-specific IgE antibodies 
and a panel of food allergens. Laboratory tests revealed 
significantly elevated level of IgE antibodies to alpha-gal 
(72.6 kAU/l, reference range < 0.35 kAU/l), which was de-
termined by a fluorometric enzyme immunoassay Immuno- 
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CAP (Thermo Fisher Scientific, Uppsala, Sweden). The 
levels of specific IgE antibodies to other food allergens 
were within the reference range (beef, crab, cod, celery, 
potato, carrot, tomato, kiwi, apricot, apple, almond, hazel-
nut, peanut, soybean, rice, wheat flour, rye flour, baking 
yeast, cow’s milk, egg yolk, egg protein and cross-reac-
tive carbohydrate determinants). Based on these findings, 
the diagnosis of alpha-gal syndrome was established and 
the patient was prescribed an emergency treatment. Addi-
tionally, he was instructed to avoid mammalian meat and 
other products containing alpha-gal. He has followed the 
recommendations and reported no further episodes to date. 

Discussion
Galactose-α-1,3-galactose is an oligosaccharide ex-

pressed on the cells of nonprimate mammals. In the course 
of evolution, Homo sapiens has lost the ability to synthe-
size alpha-gal; thus, the carbohydrate is immunogenic to 
humans [8]. Direct contact with the epitope leads to an 
increase in the production of alpha-gal-specific antibod-
ies, and further exposure may trigger a strong immune re-
sponse. According to recent studies, alpha-gal plays a ma-
jor role in developing an anaphylactic reaction to red meat 
[1, 3]. The symptoms are primarily seen after the consump-
tion of meat from nonprimate mammals, such as beef, pork 
and lamb. Less frequently, they appear following the in-
take of products containing gelatin [9], while poultry and 
fish tend to be well tolerated [10]. Although the richest 
source of alpha-gal epitopes is pork kidney, any other 
product containing even small amounts of this antigen may 
likewise cause an allergic reaction [1, 7]. Symptoms of al-
pha-gal syndrome correspond to immediate IgE-mediated 
hypersensitivity (hives, nausea, rash, dyspnea, dizziness, 
abdominal pain, diarrhea, loss of consciousness and ana-
phylactic shock), but occur a few hours after the ingestion 
of the culprit food, namely, red meat [1]. 

Extended interviews with patients with a history of al-
pha-gal hypersensitivity revealed that previous exposure 
to a tick bite might have been the causative factor [4-6]. 
This association was confirmed by subsequent studies [7]. 
While Amblyomma americanum is the major tick species 
that causes morbidity in humans in the United States, Ixo-
des ricinus is the dominant species in Europe [1, 11]. Ini-
tially, alpha-gal epitopes in ticks were believed to originate 
from the gastrointestinal tract, from which they would be 
later transferred to the host’s bloodstream during the bite. 
However, the latest studies have provided evidence for en-
dogenous antigen synthesis in Ixodes ricinus [12]. 

According to recent reports, the hypersensitive re-
sponse to alpha-gal might be triggered not only by red 
meat consumption but also by some drugs containing 
cross-reactive epitopes, such as cetuximab, an IgG mono-
clonal antibody drug used in the therapy of one of the most 
frequent malignancies – advanced colorectal cancer [1, 7, 

13]. Already the first infusion of cetuximab is sufficient 
for the development of anaphylaxis [1]. Other examples 
include the measles-mumps-rubella vaccine and zoster vi-
rus vaccine, as they have a significant amount of gelatin, 
which contains the alpha-gal epitope [14]. Also the gelatin 
cover of fenticonazole may be the source of epitopes, and 
thus the use of these intravaginal capsules may be associat-
ed with an allergic reaction [15]. Interestingly, as drug-in-
duced symptoms develop rapidly, within minutes after the 
exposure, they are believed to be produced via the clas-
sic IgE-dependent mechanism of hypersensitivity. On the 
other hand, the delayed onset of a food-induced alpha-gal 
allergic reaction might potentially be explained by the dif-
ference in time needed for the epitope-rich molecules to 
reach the bloodstream. The digestion of alpha-gal-rich gly-
coproteins and glycolipids, together with their resorption 
in chylomicrons and very low-density lipoproteins, may 
take quite a long time [4]. Therefore, the first symptoms 
of red meat allergy may develop even several hours after 
consumption (ranging from 3 to 7 hours). It is possible that 
factors such as physical exercise, use of nonsteroidal anti- 
inflammatory drugs and alcohol intake before red meat 
consumption can contribute to earlier onset [7]. On the oth-
er hand, direct intravenous infusion of cetuximab as well 
as application of fenticonazole capsules to a highly vascu-
larized vaginal mucosa may reduce the reaction time even 
to a few minutes [15]. The above-mentioned cofactors (ex-
ercise, alcohol and nonsteroidal anti-inflammatory drugs) 
are associated with clinical manifestations of the alpha-gal 
syndrome. They enhance the allergic reaction and speed 
up the onset of symptoms in some patients. On the other 
hand, some individuals with IgE to alpha-gal may remain 
asymptomatic after exposure to the allergen in the absence 
of these cofactors [7, 16]. The main proposed mechanisms 
of these observations are an increase in blood circulation 
and in allergen absorption in the gastrointestinal tract in-
duced by co-factors [16].

Alpha-gal allergy is diagnosed on the basis of typical 
signs and symptoms as well as the measurement of serum 
IgE antibody levels [1]. The alpha-gal specific IgE may be 
assessed as a separate measurement, which is nowadays 
available commercially in some specialized laboratories. 
It is also postulated to use new multiplexed methods such 
as the FABER test for this purpose [17]. The use of skin 
prick tests is not recommended, as they are not considered 
reliable [4]. Although various commercially available meat 
extracts are used in diagnostic workup, they may provide 
false-negative results [3]. Patients with this type of aller-
gy are strongly advised to avoid exposure to any potential 
sources of alpha-gal. Thus, it may be necessary to eliminate 
red meat, gelatin-containing products, and often even dairy 
from the diet. Moreover, there may be some limitations to 
the use of drugs and vaccines [1, 7]. It is also advisable to 
prescribe emergency treatment, including an epinephrine 
autoinjector, in case of sudden onset of severe symptoms. 
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Conclusions
The aim of this report was to increase the awareness 

of alpha-gal syndrome among clinicians and to highlight 
the fact that it may occur in new geographic areas. As the 
onset of symptoms may be delayed, numerous cases may 
remain undiagnosed or may be identified as idiopathic ana-
phylaxis, while early diagnosis is indispensable to avoid 
potentially life-threatening complications. 
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