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Hypereosinophilia in an infant - case report.
The role of eosinophils in selected diseases
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ABSTRACT

Eosinophilia is a condition in which the number of eosinophils in the peripheral blood or tissues increases
above the normal level. Threshold values for eosinophilia change with age, remaining the highest in infants and
young children. Hypereosinophilia is rare and requires detailed diagnosis. The causes of eosinophilia vary. The

literature distinguishes its primary form - associated with bone marrow proliferative diseases, and the condi-

tion secondary to many diseases, most commonly parasitic infections and allergic reactions. The secondary

form of eosinophilia is most frequent in children. Chronic activation of eosinophils can lead to fibrosis and

thrombotic changes in tissues affected by infiltration. In the paediatric population, contrary to adults, these

pathological processes are more common in the gastrointestinal tract. Hypereosinophilia is rare in infants,

which favours diagnostic and therapeutic concerns. In this paper, we present a case of a 10-month-old infant

with hypereosinophilia coexisting with lambliosis and food intolerance.
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INTRODUCTION

Eosinophilia is defined as an increase in the absolute
eosinophil count (AEC) in the peripheral blood or tissues
above the accepted normal values [1, 2]. We can distin-
guish mild eosinophilia (AEC within 500-1500 cells/ul),
moderate (AEC 1500-5000 cells/pl), and severe (AEC
> 5000 cells/pl) [2].

Threshold values of the number of eosinophils change
with age, and they are higher in infants and young chil-
dren [2]. In children, mild eosinophilia (AEC 500-1500

ADDRESS FOR CORRESPONDENCE:

cells/ul) is observed relatively frequently, while hypereo-
sinophilia (HE) (AEC > 1500 cells/ul) is rare and requires
careful diagnosis [2, 3]. The aetiology of HE is varied. The
increase in the number of eosinophils present in the blood
and tissues has been observed primarily in bone marrow
proliferative diseases and, as a secondary form, in the
course of many disease conditions, including most com-
monly parasitic infections and allergic diseases [1, 3, 4].
Children most frequently demonstrate secondary HE [2].

HE diagnosis in an infant is related to the necessity to
carry out wide testing allowing for the exclusion of co-
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existing diseases and organ changes, which often poses
a great challenge. Below, we present a case of a 10-month-
old infant with HE, coexisting parasitic infestation, and
suspected food intolerance.

CASE REPORT

A 10-month-old boy was admitted to the General
Paediatric Department (first pregnancy complicated by
arterial hypertension, delivery by caesarean section in
39 Hbd with a body weight of 3,170 g, Apgar score 9/10)
with normal psychomotor development, not burdened
by family history, vaccinated according to the vaccina-
tion program, and no foreign trips. The hospitalisation
was implemented due to intensive vomiting with stom-
ach content, occurring 3-5 times a day for the preceding
7 days, and leukocytosis with eosinophilia. In addition,
for about three months the boy had loose stools 2-3 times
per day, without any pathological admixtures. There was
no fever, no symptoms of acute respiratory infection,
changes in behaviour, or food intake, and no new addi-
tional foods were introduced during the intensification
of symptoms. Physical examination did not reveal any
abnormalities. The body weight of the boy on admission
was 9,900 g (75" centile), body length 74 cm (75% cen-
tile). In outpatient testing, on the day before admission,
leukocytosis was diagnosed with a white blood cell count
of 33,000/pl (norm 6000-14,000/pl).

In laboratory tests carried out during hospitalisation,
the following deviations from the norm were found: leu-
kocytosis — 43,730/pl (norm 6000-14,000/pl) with the
predominance of eosinophils in differential blood count
- 47% (norm 1-5%), absolute eosinophilia — 2236 cells/pl
(norm 80-400 cells/pl), high concentration of total IgE -
117 IU/ml (norm 1.3-14.9 IU/ml), and increased fibrin-
ogen levels — 650 mg/dl (norm 200-400 mg/dl).

Examination of faeces for latent blood was positive,
and no rotavirus, adenovirus, or norovirus antigens were
found in the material. On the 3 day of hospitalisation,
parasitological examinations were performed, detecting
numerous lamblia cysts in the faeces, which was con-
firmed by the ELISA enzyme immunoassay. The parents
underwent coproscopic examination, confirming a mas-
sive lamblia infection in the child’s father. Routine and
additional diagnostic examinations were performed: CRP,
ESR, ionogram, glycaemia, gasometry, AST, ALT, creat-
inine, urea, uric acid, LDH, amylase, GGTP, bilirubin,
LDH, IgA, IgG, IgM, urinalysis, chest X-ray, and X-ray
examination of the abdominal cavity - they all revealed
standard values. An abdominal ultrasound examination
revealed enlargement of the pyelocaliceal systems of the
left kidney up to 3 mm in the AP dimension, otherwise
the organ image was normal. In view of the diagnostic
doubts and potential organ complications associated
with HE, an aspiration biopsy of the bone marrow was
performed. Evaluation of myelogram and immunophe-

notyping allowed exclusion of bone marrow proliferative
diseases. Based on an MRI of the head, the presence of
eosinophilic infiltrates in the brain was excluded. Serolog-
ical tests for toxocariosis and ascariasis were negative. No
specific reagins were found against inhalation and food
allergens (norm < 0.35 kU/I).

The oral supply of metronidazole was used therapeu-
tically, but the infant required a change to the parenteral
form due to symptoms of oral intolerance. Pharmacother-
apy was carried out for a total of 7 days. Nutrition was
introduced only on the basis of an elemental formula.

As a result of the treatment, episodes of vomiting and
normalisation of stool consistency were observed. In lab-
oratory tests, a gradual decrease in the number of leu-
kocytes to 7,800/ul and in the percentage of eosinophils
in differential blood count to 6% was noted. Control of
faeces for the presence of parasites, lamblia antigen, and
latent blood gave negative results. The infant, in a good
condition and with an adequate weight gain, was dis-
charged for further outpatient care with the recommen-
dation of feeding with an elemental formula.

On the 14™ day after the end of hospitalisation,
a complete blood count was performed with the result
within standard limits for the age. In differential blood
count after one month and after two months from the
end of hospitalisation, the percentage of eosinophilia in-
creased to 22%, followed by a decrease to 6%. Decreases
in total IgE to 58.21 IU/ml were also reported (norm
1.7-22.7 IU/ml). It was recommended that the basic diet
be reinstated. Currently, the boy is under the constant
care of gastrological and allergological counselling.

DISCUSSION

As yet, HE in the paediatric population has not been
fully characterised [5]. According to the conventional
division, HE is distinguished by primary and secondary
(reactive) forms — occurring in response to many disease
conditions [4]. The primary form of HE in children is rare
and is associated with proliferative diseases such as chron-
ic eosinophilic leukaemia, myeloid leukaemia, mastocyt-
ic leukaemia, myelodysplastic syndromes, and systemic
mastocytosis [1, 2]. Differential diagnosis of secondary eo-
sinophilia includes the following: allergic reactions, meta-
bolic diseases (e.g. adrenocortical insufficiency), connec-
tive tissue disorders, primary immunodeficiency diseases,
pulmonary eosinophils (e.g. Churg-Strauss syndrome),
eosinophils of the gastrointestinal tract, aspergillosis, au-
toimmune bullous dermatoses, paraneoplastic syndromes,
and drug reactions [3-5]. It is also important to exclude
the presence of an HE lymphocyte variant associated with
the occurrence of clonal T lymphocytes and familial eosin-
ophilia genetically determined [3, 4]. Contrary to adults,
in the paediatric population primary immunodeficiency
is a more frequent cause of secondary eosinophilia [5].
Severe eosinophilia may be associated with the follow-
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FIGURE 1. Eosinophilic infiltrates can occur in most tissues and or-
gans. The action of stimulated eosinophils through fibrosis and blood
clotting disorders can lead to organ damage (based on [10])

ing primary immunodeficiencies: Job syndrome, Omenn
syndrome, Wiskott-Aldrich syndrome, Comel-Netherton
syndrome, Kostmann disease, DOCKS deficiency, PGM3
deficiency, ADA-SCID, autoimmune lymphoproliferative
syndrome, and immunodysregulation polyendocrinopa-
thy enteropathy X-linked syndrome [6, 7]. In some cases,
the cause of the lesions cannot be determined, which leads
to the diagnosis of the idiopathic form [4].

Diagnosis of eosinophilia in children, due to its usu-
al secondary character, consists of the recognition of the
underlying disease. It is suggested routine complete blood
count be performed with differential, ESR, CRP, hepatic
tests, vitamin B12 concentration, tryptase, troponins, uri-
nalysis, faecal culture, parasitological tests (coproscopic
assessment, immunoenzymatic testing), and imaging
studies for organ changes depending on medical histo-
ry and physical examination. After excluding secondary
causes, the diagnosis should be made for clonal eosino-
philia, including bone marrow biopsy with an immuno-
phenotyping, morphological and cytogenetic evaluation
[2, 3]. The treatment of secondary eosinophilia consists of
the elimination of the disease that underlies the change.
In some cases, glucocorticosteroids are an essential part
of the therapy [3, 4].

Eosinophils play an important role in the function-
ing of the immune system, as well as tissue regeneration
and remodelling processes [2]. These cells have specific
mechanisms of degranulation associated with the cre-
ation of a network - the so-called eosinophil extracellu-
lar traps (EET), which may be important in the pathogen
immune response [8, 9]. Stimulated eosinophils release
inflammatory mediators and procoagulants, which may
lead to the development of thrombotic processes and
tissue fibrosis [1, 3, 5]. Elevated fibrinogen levels, fibrin
degradation products, and thrombocytosis are observed
in patients with eosinophilia [10], which also occurred in

our patient. Organ damage, depending on the location of
eosinophilic infiltration, most often affects the skin, cir-
culatory system, respiratory system, gastrointestinal tract,
and nervous system [11] (Fig. 1).

The clinical picture of HE in both groups is similar,
with adults being dominated by respiratory symptoms
(with the exception of bronchial asthma). Children are
more likely to reveal symptoms of the gastrointestinal
tract [5]. It is well known that the increase in the per-
centage of eosinophilia is related to the tissue invasion
of parasites [4, 12]. This refers especially to helminths,
including of strongyloidiasis, schistosomiasis, filariasis,
ascariasis, trichinosis, and toxocariasis. Eosinophilia may
also occur due to the action of other parasites, such as
scabies [2, 4]. Protozoa such as Giardia lamblia, Crypto-
sporidium, or Entamoeba usually do not evoke this kind of
response [2]. However, it is worth noting that individual
cases of giardiasis with HE have been described [13-15].

Giardiasis is common both in developing as well as
in highly developed countries [12, 16-18]. The infesta-
tion may occur as a result of direct contact with a person
infected with Giardia lamblia (faecal-oral route, sexual
contact), contact with a sick animal, or in case of con-
sumption of contaminated water or food [14, 17, 19]. The
incidence of giardiasis in Poland in 2017 was estimated at
3.2/100,000 inhabitants. In the indicated period, almost
25% of cases of the disease concerned children under the
age of four years, while 0.9% of patients were children
under one year of age [20].

The course of the disease is accompanied by entero-
cyte apoptosis and intestinal barrier disruption, which
leads to disturbances of intestinal microbiota, disappear-
ance of microvilli, and development of inflammatory re-
action [21]. The consequence of the mentioned changes
may be disturbances of intestinal absorption, which in
turn leads to malnutrition [12]. The clinical picture of
giardiasis varies [14, 22]. The most common symptoms
include diarrhoea, abdominal pain, abdominal disten-
sion, weakness, loss of appetite, and weight loss, while
vomiting and fever are less common [12, 19, 22]. The
early period of the disease is accompanied by gushing
stools, usually without bloody admixtures. Ailments may
increase after eating foods rich in lactose [19]. Two-thirds
of infected patients are estimated to have asymptomatic
giardiasis [14, 23].

Diagnosis of giardiasis is based on clinical symptoms
and additional tests consisting in microscopic examina-
tion of stool specimens for the presence of eggs, cysts, and
trophozoites, and based on immunoenzymatic methods
confirming the presence of lamblia antigen [19, 22, 24, 25].

First-line treatment of giardiasis includes metroni-
dazole [23] administered in the following doses: adults
and children over 10 years of age — 2000 mg daily for
3 days or 500 mg twice daily for 7 to 10 days; children
from 7 to 10 years old - 1000 mg once daily for 3 days;
children from 3 to 7 years old - from 600 mg to 800 mg
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once daily for 3 days; and children from 1 year to 3 years
old - 500 mg once daily for 3 days (alternative dosage is
from 15 to 40 mg/kg daily divided into 2-3 doses) [26].
Tinidazole (50 mg/kg - single dose) can also be used in
treatment. Second-line agents such as benzimidazoles
(albendazole, mebendazole), nitazoxanide, furazolidone,
paromomycin, or quinacrine are less commonly used [22,
23]. Tinidazole and albendazole have similar efficacy to
metronidazole [23]. Although previous studies suggest
high efficacy of azithromycin in the treatment of giardia-
sis, current reports do not confirm this [22, 27, 28].

Secondary eosinophilia develops as a result of a reac-
tion dependent on the action of inflammatory cytokines,
including IL-3, IL-5, and GM-CSEF, which can indirect-
ly lead to an increase in total IgE concentration [2-4].
Importantly, the population of children with giardiasis,
in contrast to healthy controls, demonstrates higher lev-
els of total IgE in serum and a tendency for an increased
IgE-mediated response to common allergens. It is sus-
pected that this condition combined with abnormal expo-
sure to antigens in the diseased small intestine and mast
cell proliferation may contribute to the development of
allergic diseases [18]. It is worth mentioning that in de-
veloped countries, secondary eosinophilia accounts for
patients with allergic reactions in up to 80% of cases [4].
At the same time, it is estimated that food allergy occurs
in as many as 15-20% of infants and young children [29].
The development of food allergy in this group is largely
related to the immaturity and permeability of the intes-
tinal barrier [29]. Although the methods of food allergy
diagnostics are constantly improving, the final diagnosis
requires a test of elimination and provocation with the
allergen with the subsequent clinical evaluation of the
patient [30].

Gastrointestinal symptoms of food intolerance are
highly diverse due to their mechanism. The course of
IgE-dependent allergy may be accompanied by discom-
fort in the mouth, itching of the mouth and tongue, nau-
sea, vomiting, diarrhoea, and spasmic abdominal pain.
Bloody stools, malabsorption, malnutrition, constipa-
tion, and stunted development speak for the diagnosis of
IgE-independent food allergy [29].

IgE-independent food allergy mechanisms may man-
ifest themselves in the form of many disease, e.g. atopic
dermatitis, food protein-induced enterocolitis syndrome,
eosinophilic gastrointestinal disorders (EGID), or celiac
disease [29].

Peripheral eosinophilia affects approximately 50% of
patients with EGID [29]. This is a group of diseases in
which eosinophil infiltrates are found in the gastroin-
testinal tract wall with no other known causes of tissue
eosinophilia [31]. Eosinophilic enteritis is supposed to
be more common in children than in adults [5]. The ae-
tiology of EGID and its relationship to food allergy have
not been clearly established until now [29]. Depend-
ing on the location, the clinical manifestation is varied;

when the mucosa of the stomach and small intestine is
involved, vomiting, diarrhoea, abdominal pain, iron-de-
ficiency anaemia, bleeding from the gastrointestinal tract,
enteropathy with protein loss, growth disorders, weight
loss, and in extreme cases malnutrition are observed [31].
Diagnosis is based on histopathological examination of
the gastrointestinal wall biopsy [29]. EGID therapy is car-
ried out by eliminating the allergen and local or systemic
supply of glucocorticoids [31]. Imaging and laboratory
diagnostics in connection with clinical data allowed the
exclusion of the majority of diseases with secondary eo-
sinophilia and the presence of bone marrow proliferative
diseases. Bearing in mind the non-specific gastrointesti-
nal symptoms present in the infant and the considerable
variation in the mechanisms of food hypersensitivity, it
is difficult to determine the cause of eosinophilia in this
case. It is worth emphasising the presence of a potential
relationship between the onset of giardiasis and the de-
velopment of food hypersensitivity reactions in the infant.

CONCLUSIONS

The diagnosis of a disease with accompanying eosin-
ophilia is a big challenge for the paediatrician. Eosino-
philia in an infant requires careful and detailed diagnosis.
Parasitic infections and allergic diseases are important
elements of differentiation among many causes of eosin-
ophilia.
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