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Abstract

Clinical symptoms of food allergy may affect not only the digestive tract, but also the respiratory system, skin, or cardiovas-
cular system. They may manifest themselves as gastrointestinal problems, asthma attacks, hives, or anaphylactic shock. Allergic
reactions of the gastrointestinal tract may be IgE-independent (oral anaphylaxis syndrome, acute gastrointestinal reactions),
mixed (eosinophilic gastrointestinal disorders), or IgE-independent (food-induced enterocolitis, proctitis, or enteropathy). The
most serious conditions in which allergic background plays or can play an important role are: oral anaphylaxis syndrome, aph-
thous stomatitis, reflux disease, acute and chronic allergic reactions of gastric mucosa, irritable bowel syndrome, and eosinophilic

gastrointestinal disorders.

Introduction

The symptomatology of food allergy is extremely
rich, and symptoms can affect every system and organ.
As well as the most characteristic symptoms of the gas-
trointestinal tract, symptoms may include the respira-
tory system, the skin, and the cardiovascular system.

Clinical forms of gastrointestinal allergies can take
different forms. The most important ones in which an
allergic background plays or can play an important
role are: oral anaphylaxis syndrome (OAS), aphthous
stomatitis (RAS), reflux disease, acute and chronic
allergic reactions of gastric mucosa, irritable bowel
syndrome (IBS), and eosinophilic gastrointestinal dis-
orders (EGID).

Oral allergy syndrome

Oral allergy syndrome is a set of symptoms local-
ised in the oral cavity and appearing in patients with
pollinosis after ingestion of specific fruits and vegeta-
bles. Symptoms occur immediately after allergenic food
comes into contact with the oral mucosa and include
swelling, itching, redness, and/or burning of the oral
mucosa and throat. The syndrome may be isolated or

associated with systemic symptoms (2-10%), and 1.7%
of patients may develop anaphylactic shock. It is esti-
mated that about 8% of children and 5% of adults with
inhaled allergy are affected by OAS [1].

OAS occurs most often in people who are primarily
allergic to the main birch allergen (Bet v1) and develops
after eating some fruits such as apples, cherries, pears,
or the following vegetables: celery, carrots, hazelnuts,
soya, or peanuts. The main allergens of these foods
show a high degree of homology of the amino acid se-
quence (> 70%) with the main birch allergen, and there-
fore IgE antibodies specific to Bet v1 recognise them,
initiating the development of an allergic reaction [1, 2].

In the diagnosis of OAS, accurate history and di-
agnostic tests (skin prick tests (SPT), specific IgE, dou-
ble-blind placebo-controlled assay (DBPCFC), and aller-
genic component assay) are of paramount importance.
It is considered that the occurrence of OAS symptoms
after the consumption of cooked and processed plant
foods may arouse suspicion of systemic reactions [1, 2].

OAS treatment includes the avoidance and heat
treatment of food inducers and the use of symptomatic
drugs. Data on the effectiveness of specific immuno-
therapies are inconclusive [2].
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It is believed that people with OAS exposed to
anaphylactic shock require adrenaline and glucocor-
ticosteroids (GCS). This group includes patients with
documented systemic reaction history, with hypersen-
sitivity to peanuts, nuts, and mustard, and with adverse
reactions to cooked plant products regardless of the
severity of the reaction, and with exposure to specif-
ic foods occurring in a defined area where the risk of
severe reaction to the product is higher (e.g. peach in
Mediterranean countries) [3].

Recurrent aphthous stomatitis (RAS)

Returning aphtha is a disease of the mucous mem-
brane of the oral cavity, consisting of the periodical oc-
currence of erosions covered with fibre surrounded by
inflammatory mucosa. Aphtha is a common disease; it
is estimated that it may affect 11-30% of the Polish
population [4].

The cause of the aphthae remains unknown. It is
believed that their formation may be caused by genetic
factors, stress, trauma, bacteria, viruses, hormonal dis-
orders, deficiency of Fe, Zn, Se, B, and B,, vitamins, folic
acid, as well as digestive tract diseases such as celiac
disease, Crohn’s disease, ulcerous colitis, Behcet’s dis-
ease, and food allergies (mainly to milk, nuts, tomatoes,
citrus, and coffee) [5].

Allergies are considered to be an important cause
of the development of aphthae. In 1986 Wright et al.
demonstrated that among 11 patients with severe RAS,
as many as six responded with an improvement in di-
etary treatment [6]. In a 1991 Swedish study (Nolan)
of 27 patients with RAS, food allergy was found in as
many as 12 of them [7]. A 2007 Turkish study (Gonul)
of 27 patients with RAS showed that food allergy may
be responsible for 35-50% of aphthae cases, and im-
provement after elimination diet was demonstrated in
25-75% of patients [8]. In a Chinese study published in
2017, 128 patients with severe RAS showed 17 (13.3%)
food allergy patients in 128 patients, and the most
common allergens were milk, egg, seafood, wheat flour,
fish, and soya. The paper also describes a case of a man
with severe RAS in the course of allergies to cow’s milk
proteins, in whom after the implementation of dietary
treatment, ulceration healed and no recurrence was ob-
served within 6 months of observation [9].

Diagnostics of allergic aphthae included a detailed
interview, clinical examination, assessment of the allergic
background, and exclusion of other causes of aftershave
formation. When assessing the allergic background of
RAS, SPT, patch tests, slgE, diagnostics of allergenic com-
ponents, and DBPCFC are performed, while the choice of
food to be tested is based on the results of other tests. If
DBPCFC cannot be performed, 1-2-week elimination di-

ets based on an interview, SPT, and sIgE are used. Lack of
improvement with high probability excludes food allergy
as a cause of RAS [10].

The aim of aphthae treatment is to reduce pain,
shorten the time of illness, return to normal functioning,
and reduce the frequency and severity of recurrences.
Elimination diets are used both in the diagnosis and
treatment of RAS caused by food allergy. The principle is
to eliminate foods causing or even suspected of causing
RAS, and the success of these diets depends on the cor-
rect identification of allergens, the ability of the patient
to maintain a diet, and the assumption that other factors
do not cause aphthae at the same time. Pharmacological
treatment includes topical use of steroids in the form of
mouthwash or mouthwash and amlexanox —an immu-
nomodulating agent with anti-inflammatory and anti-al-
lergic effects, which when used in the form of a 5% paste
reduces pain, shortens the time of illness, and prevents
relapse. In the case of resistant lesions, systemic GCS and
immunomodulators such as levamisole, thalidomide, col-
chicine, dapsone, and pentoxifylline are used [11].

Reflux disease (GERD) due to allergic
causes

Reflux disease is the discharge of gastric contents
into the oesophagus causing troublesome symptoms
and/or specific complications. GERD is believed to occur
in 3-10% of the population.

There are two types of GERD: primary GERD, as-
sociated with anatomical and functional disorders of
the lower oesophageal sphincter; and secondary GERD,
associated with systemic diseases, including food al-
lergy [12].

In the aetiopathogenesis of allergic GERD two main
relationships are taken into account:

— The influence of food allergy on GERD: the relation-
ship between GERD and food allergy is particularly
visible in the child population (below 3 years of age)
and is estimated at about 40%. The main allergen
responsible for GERD is cow’s milk protein. In 2004
Nielsen performed DBPCFC to demonstrate that in
children with severe GERD allergy to cow’s milk oc-
curs with a frequency of 56% [13]. In 2016, Yukselen
and Celtik demonstrated that among GERD patients
resistant to treatment, food allergy occurred with
a frequency of 43% (including 38.4% of allergy to
cow’s milk only) [14].

— The influence of GERD treatment on the development
of food allergy: in 2003 Untersmayr et al. demonstrat-
ed that an increase in the pH of gastric juice may dis-
turb protein digestion, lead to neo-antigen formation,
stimulate sIgk synthesis, and lead to the development
of food allergy [15]. Trikha et al. in 2013 showed that
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children using PPI for 1 year because of GERD had
a two-times higher incidence of food allergies com-
pared to both untreated and conservatively treated
children [16].

An evaluation of the coexistence of GERD and food
allergy is problematic. Because GERD and allergy to
cow’s milk proteins may have similar symptoms, it is
not always possible to determine that allergy is a cause
of reflux on the basis of an interview. Additionally, cases
of primary reflux coexisting with food allergy are de-
scribed in the literature [17]. Historically, when analys-
ing the records of 24-hour pH monitoring, it was be-
lieved that the character of these records was different
in primary GERD than in allergy-induced reflux. In the
first case irregular drops of intraoesophageal pH below
4 were described, while in the second case a rapid in-
crease of pH after a meal and its slow decrease after-
wards were described [17]. However, it is now believed
that allergy to milk increases the incidence of short-
term episodes of weak acid reflux [18].

The results of conservative reflux treatment in chil-
dren have been analysed in numerous reports. In many
cases of failure of anti-reflux treatment, it turned out
that the patient was diagnosed with a food allergy and
the introduction of an elimination diet resulted in the
resolution of symptoms [17]. In the case of primary re-
flux, anti-reflux treatment led to a decrease in eosino-
philic infiltration of the oesophagus, which was not ob-
served in secondary reflux due to cow’s milk allergy [19].

Considering that allergy to cow’s milk proteins is
a common cause of GERD in children, it is necessary to
determine whether the reflux is primary or secondary.
In the first case, the basis for treatment is anti-reflux
treatment, while in the second case, treatment should
be started with an elimination diet, which leads to the
decrease and gradual elimination of not only allergy
symptoms, but also GERD [20].

Allergic reactions from the stomach

Allergic reactions from the stomach affect mainly
the paediatric population. It is estimated that they can
occur in about 1% of children.

Allergic reactions from the stomach can occur in the
form of acute or chronic inflammatory conditions.

The acute allergic reaction of the gastric mucosa is
usually caused by allergens of cow’s milk and chick-
en eggs. A few minutes after allergenic food is admin-
istered, the stomach’s motor activity is intensified,
and strong, contractile abdominal pains and vomiting
appear. Then swelling and congestion of the mucous
membrane develops, bloody petechiae appear, and
consequently inflammation develops, which affects the
antral part of the stomach in particular. In some cases,
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the inflammation is so intense that it can cause the
symptoms of pseudostenosis of the pylorus.

In the case of chronic allergic reactions of the stom-
ach and duodenum there is no typical syndrome of
symptoms characteristic of an allergic background. The
ailments are usually dyspeptic with a feeling of fullness,
flatulence, abdominal pain, loss of appetite, and abnor-
mal bowel movements.

The 2—-4-week elimination test, food provocation
tests, DBPCFC, and endoscopic allergen provocation test
(TEPA) are important in the diagnosis.

The treatment includes elimination diets, and in
more severe cases also protein hydrolysates and ele-
mentary diets [21].

Irritable bowel syndrome (IBS)

Many studies suggest that some IBS patients may
be affected by undiagnosed food allergy or food intol-
erance. This relationship is estimated at up to 5-50%
of all IBS cases. A number of studies were carried out to
estimate the correlation between food allergy and IBS.
Addolorato in 2000 showed that up to 25% of patients
with food allergy or intolerance may have IBS [22]. In
2004, Atkinson et al. concluded that elimination diets
may be helpful in reducing the symptoms of IBS [23].
In 2006, Monsbakken et al. demonstrated that 70%
of IBS subjects had food-related symptoms, and that
62% of patients reduced or excluded certain products
from their diet for this reason [24]. In 2006, Alpers es-
timated that the relationship between IBS symptoms
and the occurrence of food allergy and intolerance is
multifactorial and dietary treatment may have a sig-
nificant impact on the reduction of the ailment [25].
Camilleri in 2006 showed that 20-65% of patients
attributed IBS symptoms to food allergen hypersen-
sitivity. He concluded that elevated levels of sIgk and
IgG4 may be responsible for hypersensitivity reactions
in a subgroup of IBS patients, and also found signifi-
cantly elevated levels of sIgk for wheat, beef, pork,
lamb, soya, and chicken egg white [26]. In 2006, Galli-
ani performed skin and slgE tests in 55 patients with
IBS, showing the occurrence of food hypersensitivity
in 16% of them [27]. In recent years, there have been
two interesting studies evaluating the relationship be-
tween food allergy and IBS. In the 2014 Jones et al.
study of 30,000 patients with gastrointestinal disor-
ders, 44.8% of patients with IBS had allergic diseases,
while among patients with other functional disorders
32.7% had allergic diseases [28]. In 2015, Pearson
et al. analysed 512 IBS patients and the proportion
with a food allergy to be 43.5%. The study also includ-
ed a case report of a 27-year-old woman with severe,
long-term IBS and bronchial asthma, in whom, after
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therapy with omalizumab for asthma was initiated, ab-
dominal ailments gradually subsided. During the 4-year
anti-Igk therapy no recurrence of IBS symptoms was
observed, which may suggest an allergic background
as a cause of symptoms [29].

The mechanism of increased incidence of IBS in pa-
tients with food allergy is not well known. An increased
permeability of the intestinal mucosa is suggested,
which results in an increased number of mast cells [30].
It was shown that administration of the fattening cell
stabiliser ketotifen reduces visceral sensation in IBS pa-
tients compared to placebo. The results with sodium
cromoglycate are inconclusive [30].

The initial treatment of food allergy-related IBS in-
cludes an elimination diet, although it has not been es-
tablished which products should be eliminated and for
how long. In addition, there is discussion on whether
the treatment should be empirical or based on allergic
tests. Ketotifen and disodium cromoglycate are recom-
mended as drugs that stabilise mast cells and reduce
visceral sensation. The role of the GCS is unclear. They
are believed to reduce symptoms; however, not all cases
have been correlated with the reduction of eosinophilic
infiltration [31].

Eosinophilic gastrointestinal disorders
(EGID)

Acidophilic gastroenteritis is a rare disease in pa-
tients of all ages with a peak in the third decade of life.
It occurs in patients regardless of race and place of resi-
dence, slightly more frequently in males than in females
(1.4 : 1.0). The incidence of the disease is estimated at
1-10 per 100,000 patients [32].

EG aetiology is not well known. The association with
allergy suggests the co-occurrence of allergic diseases,
current atopy features in 50-75% of patients, peripheral
eosinophilia in 50-70% of cases, increased concentra-
tion of total IgE, reduction of symptoms after elimina-
tion diet, and elimination of symptoms as a result of
steroid therapy in 90%. For other reasons, drugs (enal-
april, gemfibrozil, carbamazepine, a-interferon) or viral
infections are mentioned, e.g. in CMV, EBV, and HSV
children, but the genetic condition of EG has not been
proven [33].

The characteristic features common to all forms of
EG include the presence of gastrointestinal symptoms,
eosinophilic infiltrations in the gastrointestinal tract,
peripheral eosinophilia, lack of other causes of eosino-
philic infiltrations, and lack of pathological involvement
of other organs [34].

This group of diseases includes eosinophilic oesoph-
agitis, eosinophilic gastroenteritis, eosinophilic colitis,
and eosinophilic colitis.

Eosinophilic oesophagitis (EO)

Eosinophilic oesophagitis is regarded as a specific
form of food allergy. In the last 30 years, a rapid in-
crease by more than 10-fold in the prevalence of EO
has been observed, the cause of which is unknown [35].

The complaints reported by patients with EO are
non-specific. In small children feeding difficulties, in-
hibition of body weight gain, and growth dominate; in
older children and adults dysphagia and episodes of
food entrapment dominate. The diagnosis is based on
histological examination with > 15 eosinophils at 400x
magnification on a surface of ~0.3 mm?*

EO is treated with elimination diets and pharmaco-
therapy (IPR montelukast, and GCS with local effects).
Attempts have also been made to use IL-5 anti-inflam-
matory antibodies, while in the study phase antieotax-
in-1, CCR-3 blocker, a4B7 integrin blockers, IgE anti-
inflammatory antibodies, and IL-10 agonists are still
used. After 6-12 weeks of treatment, the efficacy of
controlled endoscopy with histological examination of
cuttings is evaluated [35].

Eosinophilic gastroenteritis

Eosinophilic gastroenteritis is an extremely rare dis-
ease affecting both adults and children. The frequen-
cy of its occurrence is estimated at about 1 : 100,000
patients. The disease occurs in three forms: mucosal,
muscular (30%), and serum (10%) [34, 36].

In about 80% of patients, eosinophilia in peripheral
blood and in some cases elevated clgE concentration
is observed. Allergic tests are usually useless in deter-
mining the allergen causing EG, and the ascites fluid is
characterised by a high content of eosinophils during
serum involvement [34]. The number of eosinophilic
infiltrates in the stomach or intestinal wall exceeding
20-25 is required for diagnosis [34, 36].

Pharmacological treatment includes the use of GCS.
Cromones are less commonly used drugs with unproven
efficacy. In the case of steroid dependence and frequent
relapses, attempts are made to treat with azathioprine,
6-mercaptopurine, mycophenolate mofetil, and PPI.
Similarly to EQ, dietary treatment includes elimination
diets and elementary diets, and surgical treatment is
recommended for complications such as intussuscep-
tion or intestinal perforation [34].

Eosinophilic colitis (EC)

Eosinophilic colitis is rarely diagnosed. It occurs with
equal frequency in both sexes, both among infants and
less frequently among young adults. Illnesses in the el-
derly are extremely rare [37].

Abnormal immune response to food allergens is sus-
pected to be caused by T lymphocyte-dependent EC. In
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infants EC is most often induced by an allergic reaction
dependent on cow’s milk or soya protein, although EC has
also been described in exclusively breastfed children [34].

EC laboratory tests may be accompanied by an in-
creased number of eosinophils in the blood and the
presence of eosinophils in the stool. sIgkE for food al-
lergens is detected in 50% of cases. Histologically, eo-
sinophilic infiltrates can be found in the plague and
mucous membrane crypts [38]. Because the number of
eosinophils in the normal large intestine may vary from
35 in the caecum to five in the rectum, it is important to
determine in detail where the slice was taken from [39].

Treatment of EC depends on the age of the patient.
Usually, in children it is sufficient to exclude the causal
allergen factor (usually cow’s milk protein or soya beans)
from the diet, which results in elimination of clinical
symptoms within 72 h [38]. In adults we use GKS and
5-ASA acid preparations. In cases of relapse and/or ste-
roid dependence, it is advisable to consider azathioprine
or 6-mercaptopurine therapy as well as the use of mon-
telukast. There is no evidence of efficacy of other drugs,
such as ketotifen or sodium cromoglycate [34, 38].
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