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ABSTRACT

Adverse reactions to food that induce gastrointestinal (GI) symptoms are common in children. The appearance 
of a food allergy is more common in the pediatric population and young adults and GI symptoms are frequent. 
However, during the last two decades we have witnessed the debut of some allergic reactions to food in adult-
hood and even in elderly people and in these cases the allergens involved are the fish parasite Anisakis simplex 
and the oligosaccharide galactose-alpha-1,3- galactose (alpha-gal), present in mammal meats and dairy prod-
ucts [1-5]. These reactions are mediated by the type I hypersensitivity mechanism that occurs in the presence of 
specific immunoglobulin E (sIgE) and involves mast cells, eosinophils, among other immune cells.

Knowledge of these allergens that affect the digestive system and can induce severe systemic reactions, is essen-
tial to treat correctly these patients and prevent subsequent more severe reactions. Life- threatening food aller-
gic reactions require dissemination to healthcare workers involved in the care of people at risk of anaphylaxis.
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Abbreviations: SIGE: Specific Immunoglobulin E; Alpha-Gal: Galactose-Alpha-1,3- Galactose; GI: Gastrointesti-
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Introduction
Digestive symptoms are usually present in food allergies within 

the context of anaphylaxis and are more common in children than in 
adults. Food is the most common trigger of anaphylaxis in children, 
adolescents, and young adults [2]. Insect bites and drugs are relative-
ly common triggers in middle-aged and elderly adults.

Anisakis simplex (AS) and alphagal have been shown to be hid-
den allergens in recent years in our region of Northern Spain [1,5]. 
However, they are allergens present on the 5 continents in different 
measure and have in common that they usually appear in adulthood, 
generate digestive pathology and can be modified by enhancing fac-
tors. In atopic people and specifically in people allergic to peanuts, it 
has been shown that there is a reservoir of IgE-producing cells at the 
level of the upper gastrointestinal tract [6]. The authors identified a 
large number of IgE-expressing B cell clones in the stomach, duode-
num, and peripheral blood compared to people who did not have food 
allergies and propose that IgE-producing B cells are probably activat-
ed in gastrointestinal tract.

First Cases of Proven Allergy to Anisakis and Alpha-Gal, 
Two Movie Stories 

The first cases of human infection by a species of the Anisakidae 
family were recorded more than 60 years ago in relation to the con-
sumption of raw or smoked fish [7-12]. However, in the last 20 years, 
Anisakis has become a highly studied parasite due to its ability to in-
duce an allergic response. Although the most commonly described 
pathologies are digestive in relation to the consumption of raw or 
undercooked fish, multiple cases of urticaria/angioedema and ana-
phylaxis have been reported after the first cases described in Japan 
and Spain respectively by Kasuya and Audicana [1,13]. The first case 
of anaphylaxis demonstrated by skin testing and sIgE against Anisakis 
was reported in 1995 in a 52-year-old woman who was a heavy fish 
consumer and had eaten a small portion of hake while cooking it [1]. 
This case opened the spectrum of some anaphylaxis, previously clas-
sified as idiopathic and that could be attributed to this parasite based 
on its allergy study [14]. Human beings are not a natural host of this 
parasite and in this sense, several studies have shown that Anisakis 
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generates a complex combined response of the direct action of the 
larvae that invade the digestive tissue and the T and B cell immuno-
logical reaction of the host [14]. Specifically, this response includes 
precisely the generation of total polyclonal IgE and sIgE against the 
parasite. These levels of IgE antibodies can be measured at the time 
of infestation and their values decline as time passes. In this recent 
article, we can see a review of the immune-mediated reaction induced 
by this parasite over the last two decades [15]. 

Many of the allergy studies to this parasite demonstrate that the 
measures recommended in the general population to prevent par-
asitization (adequate cooking and freezing) may not be effective in 
this scenario. In fact, some Anisakis allergens are very resistant to 
heat and freezing and therefore, despite these measures, it cannot 
be ensured that the death of the larvae guarantees protection against 
allergic episodes [16]. Therefore, suspecting an allergy to this para-
site requires knowledge of the subject and asking the patient about 
food consumption prior to the episode. The first patients allergic 
to alpha-gal due to mammalian meats were described by Commins 
et al. in the United States in 2009 and were associated with severe 
hypersensitivity reactions induced to the first infusion of cetuximab 
in adult patients [3,17]. Surprisingly, all patients had had a recent 
medical history compatible with red meat allergy and all came from 
a geographic area where the lonely star tick causes multiple bites. Fi-
nally, it was found that the link between red meat and cetuximab was 
a carbohydrate named galactose-α-1, 3-galactose (alpha-gal), also 
present in ticks. Alpha-gal, is an oligosaccharide commonly expressed 
on non-primate mammalian proteins and glycolipids, such as mam-
malian meats (beef, pork, lamb...), gelatin and dairy products [3,4,17]. 
It is also contained in different drugs like the monoclonal antibody 
Cetuximab, and widely present in nature (protozoan parasites, virus-
es and bacteria among others) being one of the major responsible for 
causing rejections in xeno-transplants [17-19]. 

All immune-competent humans have IgG antibodies specific for 
the carbohydrate alpha-gal (closely related to B blood group), and 
the tittle of Ig G seems to be also related with allergic reactions too 
[18,20]. Natural exposure to alpha-gal due to tick bites and probably 
also due to hymenopteran bites among other arthropods, induces the 
production of sIgE antibodies against alpha-gal in some people [21]. 
The diagnosis has improved in recent years. A decade ago, neither 
skin tests nor determination of sIgE against alpha-gal were available 
and skin tests with mammalian meats or milk due to alpha-gal, have 
low sensitivity. In order to confirm allergy to alpha-gal, we performed 
Basophil Activation Tests (BATs) with Cetuximab with high percent of 
positivity in meat allergic subjects. Subsequently, once the determina-
tion of sIgE by Phadia was available, the diagnosis could be confirmed 
[4]. It is a novel finding in Allergy that a carbohydrate is capable of 
generating an allergic response through insect bites and that it be-
haves as a potent panallergen present in both foods and drugs.

Clinical Features in Anisakis Simplex Allergy

Patients usually do not suspect fish as the cause of their digestive 
or allergic reaction because they are adults, non-atopic and have pre-
viously tolerated fish for decades and often even between episodes 
[22]. Sometimes the onset of the condition is hives or non- specific 
digestive symptoms, but in other cases it is severe anaphylaxis [23]. 
Since the description of the first cases, digestive symptoms have al-
ways been relevant in the case of allergy to Anisakis. This fact is not 
surprising considering the latest findings by Iweala and Burks men-
tioned above that may complement previous findings on the patho-
genesis of digestive infestation and sensitization to Anisakis [6]. 
In a study/review on cases of anaphylaxis recorded in 16 years, GI 
symptoms were present in 70% of all patients, only behind the cu-
taneous features (94%). Among the digestive symptoms, vomiting 
was the most frequently reported. The ratio of females to males was 
2.5:1 and the median age was 59 years (range 18 - 88 years) [23]. 
This age group usually consumes drugs that can act as cofactors (non- 
steroidal anti-inflammatory drugs (NSAIDs) and hypotensive agents, 
among others) and are also characterized by including more fish in 
their diet. The first signs of this allergic reaction are not always imme-
diate, although they usually appear between 30 and 120 minutes after 
eating infected fish, sometimes it can take up to six hours [1,15]. The 
GI toxicity of NSAIDs is well known by the medical community, but 
the effect of these drugs as promoters of allergic reactions to foods is 
known by allergist as well [5,24]. 

Cofactors may explain why ingestion of food sometimes causes an 
anaphylactic reaction and sometimes does not. Among the cofactors 
most frequently related to reactions to foods are exercise and NSAIDs. 
Regarding the enhancing factors, since the first cases described, 
NSAIDs were described on several occasions as being involved in the 
recording of drugs consumed together with fish. Pharmacological co-
factors (NSAIDs, ACE inhibitors and beta-blockers) were implicated 
in 47% of the patients studied and in some of them, NSAIDs were the 
suspected cause of anaphylaxis instead of Anisakis [23].

Clinical Features in Alpha Gal Allergy

The first cases diagnosed by Commins et al. had several unusual 
features in food allergy. They were delayed in 22/24 patients, range in 
time delay from 3 to 6 hours, and frequently accompanied of nausea, 
diarrhea, or indigestion before a reaction, although, the most com-
monly reported symptom was itching (15/24 patients); subsequently, 
isolated GI symptoms such as diarrhea, abdominal cramping, gastro-
esophageal reflux and emesis have been described in a large cohort 
of patients by the same author [3,21]. In our initial series described 
10 years ago, predominantly, the patients were middle-aged men, 
although subsequently, we have also described Alpha Gal Syndrome 
(AGS) in kids and young adults [25]. They lived or worked in the coun-
tryside and all of them had all been bitten by ticks and 3 reported 
that they seemed to be particularly prone to tick bites. Compounding 
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factors were involved in 8 of the 10 patients (exercise in 3 cases and 
intake of NSAIDs in 5). With regard to dairy products, two patients 
developed allergy 2 hours after yogurt ingestion during the study. 
Clinical symptoms were quite similar to previously reported cases of 
Anisakis allergy with similar time lag (2-6 hours) after the ingestion 
of the responsible food. Digestive symptoms (stomach pain, diarrhea 
and emesis) were also present in patients diagnosed with alpha-gal 
allergy, although less frequently than Anisakis allergy (3/10) (4). A 
decade later, in an unpublished series of 47 patients from Vitoria- 
Gasteiz (Basque Country) allergic to alpha-gal, 14 (30%) had abdom-
inal symptoms [26]. The diagnosis has improved in recent years. A 
decade ago, alpha-gal sIgE (>0,1kUA/L) was not commercially avail-
able in Spain and skin tests with mammalian meats or milk due to 
alpha-gal, have low sensitivity. 

For that reason, we performed Basophil Activation Tests (BATs) 
with Cetuximab with high percent of positivity in responding sub-
jects at the concentration of 0,025mg/mL (39%-94%). Subsequently, 
Phadia- Thermo Fisher generously provided an Ig E specific alpha gal 
CAP to confirm the diagnosis [4]. Therefore, alpha-gal allergy diag-
nosis is occasionally quite difficult because patients are usually non 
atopic adults, used to eat meat without symptoms previously, com-
pounding factors may be involved and reactions are usually delayed 
[1,3,4,5,21] except in the case of Cetuximab, explained by intravenous 
injection and plenty exposure. The presence of galactose-α-1,3-galac-
tose on both Fab segments of the cetuximab antibody allows for the ef-
ficient cross-linking of IgE on mast cells. In addition, mammalian skin 
tests are quite unreliable and it is necessary to request alpha gal sIgE. 
As in the case of Anisakis, the condition may begin when cutaneous 
symptoms start or anaphylaxis occurs. In several series of patients 
have been described who improved with a free mammalian meat diet 
[3,4,21,27]. Looking at future, it is recommended to avoid not only 
mammalian meats, but also dairy products in some people, as well as 
drugs like cetuximab, infliximab, natalizumab, probably ramicirumab, 
personal products that contain glycerin, lanolin, myristic acid or ex-
cipients/stabilizing compounds such as carrageneean or stearic acid 
[5,21] even rubber may be avoided in some cases [21]. Other prod-
ucts derived from mammals (gelatin-based hemostatic agents, gela-
tin-containing vaccines, snake antivenom equine and non- primate 
thyroid extracts. Additionally, heparin and bioprosthetic heart valves 
are of particular interest during cardiac surgery because contain also 
alpha-gal. Therefore, complete avoidance is not easy. In very sensi-
tized patients or with important symptomatology, other treatment 
options can be long action antihistamines and oral cromolyn solution, 
useful in those patients with lingering gastrointestinal symptoms. In 
addition, metformin in a small series of patients has also improved 
patients [21].

Discussion
Reciprocal multidisciplinary knowledge is important and this 

review aims to emphasize the relevance of little-known allergens in 

adults that have gained importance in recent years. An allergy to both 
must be suspected by taking a history directed at the consumption of 
fish or meat in the 6-8 hours’ prior, taking NSAIDs, tick bites or oth-
er arthropods (in the case of alpha-gal) and recent allergy manifes-
tations (hives and /or angioedema) associated with digestive symp-
toms or other anaphylactic symptoms.

To summarize 3 topics to remember:

1.	 Allergy to Anisakis simplex and alphagal explains unexpect-
ed reactions that occur with the ingestion of fish and meat/
dairy products in adults or the elderly.

2.	 Drug allergy (NSAIDs) is suspected in some cases and cofac-
tors are present in more than half of the cases.

3.	 The suspected diagnosis can prevent new and more serious 
episodes and in the case of alpha-gal it is also recommended 
to avoid some medications.

Allergy and Gastroenterology have common links and these new 
allergens reinforce them even more.
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