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Abstract

Streszczenie

Eosinophilic gastrointestinal disorders are a group of chronic inflammatory conditions characterised by the presence
of eosinophilic infiltrates in the gastrointestinal wall. These disorders include eosinophilic esophagitis, eosinophilic gastritis,
eosinophilic gastroenteritis, eosinophilic enteritis, and eosinophilic colitis. Their incidence is increasing, with eosinophilic
esophagitis known to be the most common form. The etiopathogenesis of eosinophilic gastrointestinal disorders is not fully
understood, and most likely associated with an abnormal immune response to food and/or inhalant allergen. They are often
accompanied by allergies. Clinical symptoms, especially in the youngest children, are non-specific and depend on the
gastrointestinal segment involved. These are most often feeding difficulties and regurgitation in infants, and heartburn, chest
pain, dysphagia and food bite impaction in adolescents and adults. Except for eosinophilic esophagitis, there are no uniform
diagnostic or therapeutic guidelines for eosinophilic gastrointestinal disorders. Diagnosis is challenging and it is based on
the coexistence of clinical, endoscopic and histopathological symptoms and the exclusion of secondary causes of
gastrointestinal eosinophilic infiltration. Treatment involves the use of proton pump inhibitors, an elimination diet, or
glucocorticoid therapy. Endoscopic or surgical treatment may be necessary in some cases. Clinical remission does not
correlate with histopathological remission, therefore monitoring of therapeutic effects requires multiple endoscopies with
histopathological assessment of specimens. The aim of this paper was to present the current data on the incidence, diagnosis
and treatment of eosinophilic gastrointestinal diseases in children.
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Eozynofilowe choroby przewodu pokarmowego to grupa przewleklych choréb zapalnych, charakteryzujacych sie
wystepowaniem naciekéw eozynofilowych w $cianie przewodu pokarmowego. Wérod nich wyrézniamy eozynofilowe
zapalenie przelyku, eozynofilowe zapalenie zotadka i /lub jelita cienkiego oraz eozynofilowe zapalenie jelita grubego. Czestos¢
wystepowania tego rodzaju zaburzen wzrasta, przy czym najczestsze jest eozynofilowe zapalenie przelyku. Etiopatogeneza
eozynofilowych choréb przewodu pokarmowego nie jest do korica znana, najprawdopodobniej wiaze si¢ z nieprawidtowa
reakcjg immunologiczng na alergen pokarmowy i/lub wziewny. Czesto wspodlistniejg z nimi choroby alergiczne. Objawy
kliniczne, szczegolnie u najmlodszych dzieci, nie sg charakterystyczne i zaleza od zaje¢tego odcinka przewodu pokarmowego.
U niemowlat s3 to najczesciej trudnosci w karmieniu, ulewanie, u nastolatkéw - tak jak u dorostych - zgaga, bol w klatce
piersiowej, dysfagia i utykanie keséw pokarmowych. Z wyjatkiem eozynofilowego zapalenia przetyku brak jest jednolitych
wytycznych dotyczacych postepowania diagnostycznego i terapeutycznego w eozynofilowych chorobach przewodu
pokarmowego. Diagnostyka jest trudna, opiera si¢ na wspolwystepowaniu objawéw klinicznych, endoskopowych,
histopatologicznych oraz wykluczeniu wtérnych przyczyn naciekéw eozynofilowych w przewodzie pokarmowym. Leczenie
obejmuje stosowanie inhibitoréw pompy protonowej, diety eliminacyjnej lub glikokortykosteroidoterapii. W wybranych
przypadkach konieczne moze by¢ zastosowanie leczenia endoskopowego lub chirurgicznego. Remisja kliniczna nie koreluje
z remisj histopatologiczna, dlatego monitorowanie efektow terapeutycznych wymaga wykonywania wielokrotnych badan
endoskopowych z oceng histopatologiczng wycinkéw. Celem niniejszego artykutu jest przedstawienie aktualnych danych
dotyczacych czgstoéci wystepowania, rozpoznawania i leczenia eozynofilowych choréb przewodu pokarmowego u dzieci.

Stowa kluczowe: eozynofilowe zapalenie przelyku, eozynofilowe zapalenie zotadka i/lub jelita cienkiego, eozynofilowe
zapalenie jelita grubego
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INTRODUCTION

rare chronic conditions. These include eosinophil-

ic oesophagitis (EoE), eosinophilic gastritis (EG),
eosinophilic gastroenteritis (EGE), and eosinophilic colitis
(EC). The prevalence of EGID among children and adults
is not fully known and, depending on the research, it is esti-
mated at 2/100,000 for EGE and EC"” and 4.3-10.7/100,000
for EG, EGE and EC®. EoE is the most common form
(29.5/100,000)®.
EGID is caused by an abnormal immune response to food
or inhalant antigens. Th2 helper cells, interleukin 13 (IL-13)
and eotaxin 3 play a role in EoE. Although the pathogenesis
of EG is less known, patients have been shown to have high-
er levels of IL-4 and IL-5, and lower levels of interferon gam-
ma (IFN-y). Eosinophilic inflammation, coexistence of al-
lergies, peripheral eosinophilia and polysensitisation to food
allergens are common clinical features of EoE and EGE“*.
The clinical manifestations of EGID are diverse and not
very specific. They depend on the part of the gastrointes-
tinal tract involved and the depth of eosinophilic infiltra-
tion (Tab. 1)®. Abdominal pain, vomiting, loss of appe-
tite, diarrhoea, and growth disorders are the most common
symptoms®.
So far, except for EoE, no consensus or guidelines on the
diagnosis and management of EGID have been established.
A triad of chronic or recurrent gastrointestinal symptoms,

Eosinophilic gastrointestinal disorders (EGID) are

elevated eosinophil count in endoscopic specimens, and
exclusion of other causes of gastrointestinal eosinophilia is
needed to establish the diagnosis (Tab. 2)37).

EOSINOPHILIC OESOPHAGITIS

EoE is the most common form of EGID. It is more com-
mon in males and patients with atopic dermatitis, inhalant
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EGID Symptoms

Vomiting, gastroesophageal reflux disease, growth impairment,

Eof dysphagia, food impaction

Nausea, vomiting, retrosternal pain, epigastric pain,
haematemesis, melaena (with mucosal involvement),
gastrointestinal obstruction (with muscle layer involvement)

EG

Nausea, vomiting, abdominal pain, diarrhoea, slowed growth/
weight loss, intestinal protein leakage or gastrointestinal
bleeding (with mucosal involvement), obstruction symptoms,
intussusception, perforation (with muscle layer involvement),
abdominal distension, ascites (with serous membrane
involvement)

EGE

Abdominal pain, tenesmus, diarrhoea with an admixture of mucus
and/or blood (with mucosal involvement), torsion of the cecum,
intussusception, perforation (with full-thickness involvement)

EC

EC — eosinophilic colitis; EG — eosinophilic gastritis; EGE — eosinophilic
gastroenteritis; EGID — eosinophilic gastrointestinal disorders;

EoE — eosinophilic oesophagitis.

Tab. 1. Clinical symptoms of eosinophilic gastrointestinal dis-
orders depending on the gastrointestinal segment in-
volved®
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and food allergies®®. The most common allergens that
trigger symptoms are cow’s milk proteins, wheat, soy
and eggs. Clinical manifestations vary with age. These
are most often feeding difficulties in infants, vomiting
and abdominal pain in young children, as well as dyspha-
gia and food bite impaction in adolescents®®. Attention
should be paid to behaviours that enable dealing with oe-
sophageal dysfunction, e.g. longer chewing, keeping food
under the cheeks, preference to soft and liquid foods,
using large amounts of liquid to wash down the food,
difficulty in extending a puree-like diet to solid foods
in infants, soaking food in dips, sauces, and liquids®.
There are no specific biochemical markers to diagnose
EoE. Peripheral eosinophilia is present in 5-50% of pa-
tients. Specific IgEs against inhalant and food allergens
are detected in 70% of cases'”. The most common en-
doscopic findings include circular folds, mucosal rings
(trachealisation of the oesophagus), longitudinal fur-
rows, papules, white exudates, no vascular pattern, mu-
cosal congestion and swelling, as well as oesophageal
strictures. Normal image of the oesophageal mucosa
does not rule out EoE. There are no changes in 10-32%
of patients”. During gastroscopy, it is reccommended to
collect at least 6 biopsies from 2 segments, most often
from the proximal and distal oesophagus®. It is also ad-
visable to collect gastric and duodenal specimens to ex-
clude other forms of EGID?). Histopathological eosino-
phil count of 15 per high power field is indicative of EoE.
Additional microscopic abnormalities may include

Gastroesophageal reflux disease
Eosinophilic gastroenteritis
Crohn’s disease
Infections (viral, Candida, parasitic)
Oesophageal achalasia
Hypereosinophilic syndrome
Hypersensitivity to drugs
Systemic vasculitis
Pemphigoid
Connective tissue diseases
Graft versus host disease
Coeliac disease
H. pyloriinfection
Inflammatory bowel disease
Connective tissue diseases
Hypereosinophilic syndrome
Infections (parasitic, fungal)
Inflammatory bowel disease
Systemic vasculitis
Cancer
Connective tissue diseases
Hypereosinophilic syndrome

Oesophagus

Stomach

Small/large bowel

Tab. 2. Local and systemic causes of gastrointestinal eosinophilia
to be ruled out before diagnosis of eosinophilic gastrointes-
tinal disorders”
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Follow-up
TFED for remission FFED
(milk, (clinical Lackof | (milk, wheat/
wheat/ symptoms, | improvement | - glyten, eqg,
gluten) endoscopy, soy)

biopsy)

I
Improvement

Continue
the diet,

consider
introduction
of wheat

Fig. 1. Empirical diet in eosinophilic esophagitis, step-up strategy™

Follow-up for remission
(clinical symptoms,
endoscopy, biopsy)

Empirical diet,
SFED or FFED

I
Lack of improvement

Consider elemental
diet or other
therapeutic options

Fig. 2. Empirical diet in eosinophilic esophagitis, step-down strategy®

eosinophilic microabscesses, basal zone hyperplasia, fi-
brosis of the lamina propria, dilated intercellular space,
and elongated papillary layer!'"'?. It should be empha-
sised that clinical symptoms poorly correlate with mi-
croscopic inflammatory changes, and therefore cannot
be used in treatment monitoring. Currently, histopathol-
ogy is the only method that allows to assess the efficacy
of EoE treatment.

Differential diagnosis should aim to exclude other diseases
associated with oesophageal eosinophilia (Tab. 2).
Untreated EoE is associated with chronic clinical symp-
toms. Chronic inflammation may in turn result in remod-
elling and fibrosis of the oesophageal wall, oesophageal
strictures, and as a result, swallowing disorders. There is no
evidence that EoE can lead to cancer™'?.

The treatment of EoE aims to achieve clinical and histo-
pathological remission®”!?. It involves the use of an elimi-
nation diet and pharmacotherapy;, i.e. proton pump inhibi-
tors (PPIs) and glucocorticoids (GCS).

Dietary treatment allows for clinical and histopatholog-
ical remission without pharmacotherapy. However, co-
morbid atopic diseases may also require the elimina-
tion of many foods, and additional dietary restrictions
may lead to nutritional deficiencies and reduce patients’
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Follow-up
for remission
(clinical
symptoms,
endoscopy,
biopsy)

I
Improvement

Continue
the diet,

consider
introduction
of eggs and soy

Follow-up
for remission

SFED

Lackof milk, wheat/ (dlinical Lackof __ |Consider other
Tmprovement gl(uten: eqg, S0y, symptoms, “Tmprovement | therapeutic
nuts, seafood) endoscopy, methods
biopsy)
I
Improvement

Continue
the diet,

consider
introduction
of seafood
and nuts

T Assess patient’s needs BN
| :
X Improvement
v |
Introduce Follow-up for remission
foods one (clinical symptoms,
atatime endoscopy, biopsy)

I
Lack of improvement

Resume previous
tolerated diet

quality of life. Three types of diets are used in dietary
treatment: an individual diet based on allergy testing, an
empirical diet that eliminates 6 basic allergens, and an el-
emental diet. A diet based on allergy testing (skin prick
and patch tests, specific IgE) was found to be effective in
inducing histological remission in about 1/3 of adult pa-
tients and about 50% of children. Currently, it is rarely
recommended”'?). Elemental diet, based on amino acid
mixtures, allows to achieve histological remission in 90%
of adult and paediatric patients”'?. However, poorly tol-
erable taste, requiring some patients to introduce enteral
nutrition, and the feeling of alienation due to the inabil-
ity participate in shared meals, which results in a signif-
icant reduction of patients’ quality of life, are its disad-
vantages. Additionally, the reintroduction of food into
the diet requires several endoscopies®”!?. The empiri-
cal diet eliminates foods that most typically trigger EoE.
Elimination of 6 allergens (six-food elimination diet,
SFED), such as milk, egg, wheat, peanuts, seafood and
soy, allowed for remission in 50-81% of children?.
The elimination of multiple allergens is difficult; there-
fore, subsequent studies assessed the use of a four-food
elimination diet (FFED): milk, wheat, egg and soy.
Clinical and histological remission was achieved in 40%
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C Patient diagnosed with eosinophilic esophagitis )

Consider one of the following therapeutic options*

PPIs

Local inhaled GCSs

Elimination diet

/w

Lack of remission

Histological remission,
no clinical remission

Clinical and histological remission

\ 4

Y

Consider switching to another treatment

Strictures or narrowing

option from those listed above of the oesophagus?
I I [
Yis Yis I\I)
Endoscopic

Lack of

remission**

\4

Elemental diet, experimental y

dilation of the
oesophagus

Search for another cause of symptoms,
not related to oesophagitis, reassess
the diagnostic criteria

treatment

Maintenance therapy with an effective

anti-inflammatory drug or diet

* Consider endoscopic dilation of the oesophagus in patients with persistent clinical symptoms during anti-inflammatory therapy.

**Transfer the patient to a reference centre.
Fig. 3. Therapeutic algorithm in eosinophilic esophagitis?

and 64% of children, respectively!'?. Of the above-men-
tioned allergens, milk and wheat were the most common
triggers of symptoms. The need to repeat gastroscopy to
confirm improvement and assess the recurrence of histo-
pathological changes after introducing each food is a dis-
advantage of all these diets®”!¥. According to the step-
up strategy, it is recommended to start elimination with
a smaller number of products, which, unlike in the step-
down strategy, allows to reduce the number of endosco-
pies to determine the factor that triggers inflammation
(Figs. 1, 2)19,

According to previous EoE management algorithms, en-
doscopic improvement after treatment with PPIs ruled
out EoE. The concept of oesophageal eosinophilia re-
sponding to proton pump inhibitors (proton-pump in-
hibitor-responsive oesophageal eosinophilia, PPI-REE)
is no longer used since 2017%). Recent studies have found
that PPI therapy reduces inflammation in EoE and ef-
fectively induces remission in children and adults®!?.
Current guidelines recommend PPI therapy as an

DOI: 10.15557/PiMR.2022.0016

alternative treatment method”. The recommended dos-
es of omeprazole are 1-2 mg/kg/day in 2 divided doses
for children, 20-40 mg twice/day for 8 weeks (then the
dose should be reduced to the minimum effective dose)
for adults. PPIs administered in 2 doses have been shown
to be more effective than a single dose!”. After one year
of PPI therapy, histological remission was maintained
in approximately 70% of patients with EoE. According
to some studies, recurrence of symptoms 3-6 months
after treatment discontinuation was observed in most
patients. Further observations are needed to support the
efficacy and safety of this therapy”'>'4.

Swallowed topical corticosteroids allow to achieve clin-
ical and histological remission. Budesonide and flutica-
sone are most commonly used. The problem is the lack
of availability of a suitable form of the drug. Fluticasone
in the form of an aerosol is applied directly into the oral
cavity without a spacer. Budesonide nebuliser suspen-
sion is administered orally. Admixture of sucralose, ap-
ple juice or honey produces a viscous syrup consistency,

PEDIATR MED RODZ Vol. 18 No. 2, p. 119-124
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which allows for prolonged contact of the drug with the
distal part of the oesophagus. In order to avoid wash-
ing the drug out of the oesophagus, the patient should
refrain from oral intake for 30-60 minutes after ad-
ministration”!?). The doses used to induce remission
are 880-1,760 pg/day in children and 1,760 pg/day in
adults for fluticasone, and 1-2 mg/day in children and
2-4 mg/day in adults, in divided doses for 4-12 weeks for
budesonide. Once remission is achieved, the doses are re-
duced to maintenance doses: 440-880 pg/day in children,
880-1,760 pg/day in adults for fluticasone, 1 mg/day in
children and 2 mg/day in adults in divided doses for
budesonide. The total duration of treatment is not pre-
cisely defined and requires further studies®”. Oral and
oesophageal candidiasis is the most common complica-
tion of topical GCS therapy. Approximately 10% of pa-
tients develop oesophageal candidiasis, which is usually
asymptomatic and diagnosed accidentally during elective
gastroscopy'”). Studies have shown that inhaled GCSs can
cause adrenal suppression in some patients, but no clin-
ical symptoms of adrenal insufficiency or growth disor-
ders have been observed so far?”). Systemic GCSs are not
recommended for the treatment of EoE®.

No efficacy of sodium cromoglycate, antihistamines, leu-
kotriene receptor antagonists, omalizumab and inflix-
imab has been demonstrated in the treatment of EOE7!12),
Antibodies against IL-5 and IL-13 slightly reduced oe-
sophageal eosinophilia, but did not alleviate clinical
symptoms. Azathioprine and 6-mercaptopurine may be
used in severe cases?”.

Endoscopic dilation of the oesophagus reduces dysphagia
in 1/3 of patients without affecting the ongoing inflam-
mation. The risk of perforation is approximately 1% .
According to the latest guidelines on EoE, treatment
is initiated with the use of one of three methods: PPI
therapy, GCSs or dietary elimination therapy (Fig. 3).
The choice of the therapeutic option should be discussed
with the patient, explaining all the benefits and risks.
The above methods can be switched in the case of treat-
ment failure, adverse effects or a significant reduction
of patient’s quality of life (e.g. with dietary treatment).
Therapeutic efficacy should be assessed endoscopical-
ly 6-12 weeks after treatment onset. Endoscopic oe-
sophageal dilation should be proposed if dysphagia per-
sists despite anti-inflammatory therapy. The therapeutic
algorithm in EoE is presented in Fig. 37.

EOSINOPHILIC GASTRITIS

In the case of EG, clinical symptoms coexist with eo-
sinophilic infiltration of the gastric wall, in the ab-
sence of other causes of eosinophilia. The prevalence is
6.3/100,000. The prevalence increases with age, with
a predominance in females®. Coexisting atopic diseases
are found in 58.9% of children®. The clinical symptoms
depend on the layer of the gastric wall involved. Inflamed
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mucosa is associated with nausea, vomiting, rapid sa-
tiety, retrosternal pain, epigastric pain, haemateme-
sis, melaena; gastrointestinal tract obstruction may ap-
pear with the involvement of the muscle layer (Tab. 1)®.
Laboratory findings may indicate peripheral eosinophil-
ia, hypoalbuminaemia, iron deficiency and anaemia.
The endoscopic picture of EG is non-specific and varied.
Redness, fragile mucosa, polyps, erosions and ulcerations
may occur®'V. Histological examination reveals eosin-
ophilic mucosal infiltration with eosinophilic crypt in-
flammation and eosinophilic abscesses. The presence of
230 eosinophils in >5 high-power fields (HPFs) indi-
cates the diagnosis of EG®. Oral systemic and inhaled
GCSs are used in the treatment. An elimination diet al-
lows for clinical and histopathological remission in some
patients. The presented data are based on studies in small
groups of patients and require further analysis®!.

EOSINOPHILIC GASTROENTERITIS

EGE is a rare condition with eosinophilic infiltration in-
volving the stomach and small intestine. The prevalence
is 5.1/100,000"9. The disease is more common in chil-
dren under the age of 5 years®. Coexisting allergies are
found in 52% of children®. The most commonly report-
ed symptoms are nausea, vomiting, epigastric pain, rap-
id satiety, diarrhoea, growth disorders or weight loss.
Protein-losing enteropathy or gastrointestinal bleeding
may occur. If deeper layers of the intestinal wall are in-
volved, symptoms of obstruction, intussusception, per-
foration (if the muscle layer is involved), abdominal dis-
tension, and ascites (if the serous membrane is involved)
may occur®. Laboratory findings indicate peripheral eo-
sinophilia, which is on average 1,000 cells/pL. Intestinal
protein loss may lead to hypoalbuminaemia, while gas-
trointestinal bleeding can result in deficiency anaemia.
Diagnostic imaging can show intestinal narrowing in
forms involving the muscle layer®. Increased levels of
eosinophils are also found in the ascites fluid. The endo-
scopic picture is non-specific. Erythema, fragile mucosa,
erosions or ulcerations may be found. Clear diagnostic
criteria for EGE are missing; according to some authors,
the clinical symptoms and =50 eosinophils per HPF al-
low for the diagnosis®®). As in the case of EoE, biopsy
should be obtained from both macroscopically changed
and unchanged sites. If the muscular and subserous lay-
ers are involved, the mucosal specimens may appear nor-
mal and laparoscopic full-thickness intestinal biopsy may
be needed®. As with other forms of EGID, apart from
EoE, no therapeutic recommendations have been estab-
lished for EGE. Dietary treatment helps reduce clinical
symptoms, improve endoscopic findings and achieve his-
topathological remission®!'"!7!®_ Systemic GCSs enable
rapid improvement, but recurrence is often observed
after treatment discontinuation®'-'®. Sodium cromo-
glycate and montelukast are not effective in achieving
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clinical and histopathological remission®'?). The anti-
IL-5 antibody reduced peripheral and tissue eosinophil-
ia, but did not alleviate clinical symptoms. Omalizumab,
an anti-IgE monoclonal antibody, reduced clinical symp-
toms, but had no effects on the histopathological picture.
Thiopurines have been shown to be effective in treat-
ment-resistant cases®. Surgical treatment should be per-
formed in the case of pyloric or small intestinal stenosis
that does not respond to the dietary or pharmacological
treatment used®'".

EOSINOPHILIC COLITIS

EC is a rare inflammatory disease of the large bowel.
The prevalence is 2.1/100,000, and atopic diseases co-
exist in 52% and 35.9% of paediatric and adult patients,
respectively®. In infants, EC is often triggered by an
allergy to cow’s milk proteins or soy". Clinical symp-
toms depend on the depth of infiltration. Mucosal in-
volvement causes abdominal pain, tenesmus, diarrhoea
with an admixture of mucus and/or blood, whereas full-
thickness involvement causes torsion of the caecum, in-
tussusception, and perforation (Tab. 1)®. Endoscopy
may reveal mucosal granulation, erythema, erosions or
ulcers, and exudative lesions. As in the case of EG and
EGE, there is no diagnostic consensus on eosinophil
count for EC. It is assumed that >50 eosinophils per
HPF accompanied by clinical symptoms may help reach
the diagnosis after excluding other causes of eosino-
philia®. In infants and young children, an elimination
diet is the main therapeutic approach. In older children
and adolescents, it may be necessary to introduce GCSs
(prednisone or budesonide)®!V. In the case of relapses
or steroid dependence, azathioprine or 6-mercaptopu-
rine should be considered®!V.

CONCLUSION

Eosinophilic gastrointestinal diseases are rare. The dis-
orders are underdiagnosed due to the lack of character-
istic symptoms and diagnostic difficulties. Except for
EoE, there are no recommendations on the management
in patients with EGID. The presence of clinical symp-
toms, allergies and elevated histopathological eosinophil
counts may help reach the diagnosis. Therapeutic data is
based on studies in small groups of patients and requires
further analyses.
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