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Abstract

Different helminth parasites may have different effects on allergy depending on the timing of
the exposure. A meta-analysis of many of studies reported the association between the presence
of geohelminth eggs in stool samples and asthma provided some evidence for parasite-specific
effects. This study evaluated the occurrence of allergy among different intestinal parasitic in-
fected patients.

A cross sectional study was carried out from June, 2013 to October, 2013 in the Pediatric
Outpatient Clinic of Al-Fayoum University Hospitals among 55 children aged 2 years to 13
years. The data were collected using ISSAC questionnaire of allergy (International Study of
Asthma and Allergies in Childhood) also laboratory analysis of complete blood picture, stool
analysis and measurement of total serum IgE were performed for the patients.

Among the patients 27 suffered from allergy and 28 had no allergic complain. Stool examina-
tions showed Entrobius vermicularis (15), Trichostrongylus species (9), Hymenolepis nana (8),
Entameba histolytica (8), Giardia lamblia (6), and mixed infections (9).

The allergic group by parasitological examination 7 children (25.9%) had Entrobius vermicu-
laris; 6 children (22.2%) Entameba histolytica; and 2 children (7.4 %) Giardia lamblia, with
eosinophilic count was higher in the enterobiasis infected children than in protozoa infected
ones. There were significantly high IgE levels in mixed parasitic infection (P= 0.006) and with
Entrobius vermicularis infections (P=0.04). Also statistically significant difference between aller-
gic groups by ISAAC score and the non allergic group regarding Ig E levels (P= 0.03). There was
no significant difference between numbers of children with allergy and those without allergy
among different parasitic infections. However, a marked significant association between the al-

lergy and parasitic infected children was not declaimed.
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Introduction

Many studies have identified multiple risk
factors for the development and progression
of atopic diseases. As a result much research
is focused on identifying therapies that can
be initiated at a young age to prevent disease
progression (Jonathan and Spergel, 2010).
Also more than 2 billion people might be
infected with helminthes, mainly in the de-
veloping world (Cairncross et al, 2010).

The observation that atopic diseases are
very common and helminthic infections
relatively uncommon in developed countries
and that the inverse is true in many develop-
ing countries has led to the speculation that
the two phenomena may be inversely asso-
ciated. The idea is part of a broader hypoth-
esis suggesting that exposure to infections in
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early childhood reduces the risk of develop-
ing allergies, the so-called hygiene hypothe-
sis. However, the relationship between atop-
ic diseases and helminthic infection remains
uncertain and controversial (Meike et al,
2008).

Most studies have been on intestinal hel-
minthic infection in relation to asthma and
atopy, and little is known about the associa-
tion with other atopic outcomes such as
atopic dermatitis and allergic rhinoconjunc-
tivitis. Besides, they focused on the current
exposure to helminthic infections, which
made it difficult to identify the temporal se-
quence between the two phenomena (Feary
et al, 2011). The present study aimed to
evaluate the occurrence of allergy among
different intestinal parasitic infections, and



detect if parasites could protect from allergy
among children between 2 years and 13
years of age.

Patients, Materials and Methods

A cross sectional hospital-based study was
conducted on outpatient clinic, at Al-
Fayoum University Hospitals. A total of 55
pediatric patients aged 2 years to 13 years,
were recruited in the period from June, 2013
to October, 2013. The study groups com-
prised children with intestinal parasitic in-
fection detected by stool analysis. Exclu-
sion criteria were children who needed
emergency treatment or those already re-
ceived anti-parasitic drugs.

All the included children were treated ac-
cording to the Helsinki Declaration of bio-
medical ethics (World Medical Association
Declaration of Helsinki, 2000) informed
consent was obtained from the parents, and
the Medical Ethics Committee of Faculty of
Medicine, Al- Fayoum University approved
the study protocol.

Data of collection was carried out using a
field pre-tested interviewing questionnaire
covering the following items: Name, age,
sex, residence, general and abdominal signs
and symptoms. Also parent or guardian of
each child was interviewed by using an ex-
tended version of the ISAAC (The Interna-
tional Study of Asthma and Allergies in
Childhood) questionnaire (Pols et al, 2015).
The ISAAC score questionnaire consists of
eight questions about respiratory symptoms to
diagnose asthma, six questions on symptoms
of allergic rhino conjunctivitis and seven ques-
tions concerning atopic dermatitis. Additional
questions included regular intake of medica-
tion and physician's confirmation of atopic
disease. (Wordemann etz al, 2006).

Children were subjected to clinical exami-
nation including assessment of growth, pal-
lor, organomegaly, tenderness, distension,
abdominal examination. Inspection of the
skin, eyes, neck, elbows, knees and ankles
was performed for any sign of atopic derma-
titis, as well as auscultation of the lungs and

414

heart for asthma. The clinical criteria of al-
lergic rhinoconjunctivitis as red, itchy, wa-
tery eyes and sneezing, congestion, runny
nose, sore throat were carefully examined
(Luo et al, 2015).

Laboratory examination: a morning stool
samples were collected in labeled covered
cartoon box. Samples were macroscopically
examined for Enterobius worms as well as
for cestodes gravid segments. Stool samples
were microscopically examined as Giemsa
direct smear stained and also with modified
Ziehl-Neelsen stain when indicated to detect
apicomplexan parasites mainly cryptospor-
idiosis (Shalaby and Shalaby, 2015). Also,
venous blood samples were taken for com-
plete blood count, WBCs count with differ-
ential count with especial stress on: periph-
eral blood eosinophil count, measurement of
total serum IgE using the IgE quantitative a
monoclonal antibody-based enzyme immu-
noassay (Kim et al, 2002).

Statistical analysis: Data were coded and
entered using software SPSS (Statistical
Package for Social Science) version 15.0.
Data were summarized using mean, standard
deviation and range for quantitative varia-
bles and number and percentage for qualita-
tive variables. Comparison between groups
was done using chi-square and Fischer exact
test for qualitative variables. P value < 0.05
considered statistically significant.

Results

The most prevalent infection was En-

trobius vermicularis; 15 children (27.3%)
and the least was Giardia lamblia; 6 chil-
dren (10.9%) while Trichostrongylus species
was 9 (16.4%), Entameba histolytica was 8
(14.5%), Hymenolepis nana was 8 (14.5%)
and mixed infections were 9 (16.4%).
Also by ISAAC score; 27 children (49.1%)
in the study group were allergic while 28
children (50.9%) were not allergic. The most
prevalent allergy was rhinitis; 12 children
(21.8%) and the least were mixed allergic
manifestations; 3 children (5.5%) while ec-
zema was 8 (14.5%) and asthma was 4
(7.3%).



There was no significant difference bet-
ween different blood indices among differ-
ent parasitic infections. Eosinophilia count
among helminthic children was higher than
protozoa ones. But, a statistically significant
levels of IgE with mixed parasitic infection
(P=0.006) and with Entrobius vermicularis
infections (P=0.04), but in general total IgE
levels were high with different parasitic in-
fections.

A significant difference was found between
allergic groups by ISAAC score and the non-
allergic group regarding IgE levels (P=0.03).
Among allergic group the highest mean of
IgE was with asthma and the least was with
eczema, without significant difference be-
tween numbers of children with or without
allergy by ISAAC score among different
parasitic infections.

Details are shown in tables (1, 2, 3 & 4).

Table 1: CBC findings among different parasitic children

. Hb WBCs Eosinophilia | Lymphocyte PLT
Parasites gm% 10°/cm %p g F‘)% a 10°/cm
Entrobius vermicularis | 10.3+0.9 8.1+0.2 5.34+2.3 43.449.3 248+ 67
Giardia lamblia 10.5+0.5 10+3 3.843.3 48.9+10.2 302+60
Entameba histolytica 10.7+0.7 7.9+2.6 4.5£2.6 45.9+10.3 336+125
Hymenolepis nana 11+1.2 10.5+3.3 5.2+£2.6 46.9+7.3 | 348.6+131
Mixed infections 10.8+0.9 7.1£1.9 42421 46.9+13.5 331+93
Trichostrongylus 10.9+1.3 8.4+29 7.5£5.6 48.1+£13.8 297+64
P value 0.4 0.2 0.3 0.9 0.6

Hb; hemoglobin, WBC; white blood cells, PLT; platelet, P < 0.05= significant*

Table 2: IgE level among different parasitic infections

Parasites Diagnosis | Mean SD P value
E. vermicularis Yes 37.9 35.6 0.04%
(n=15) No 63.1 42.5 )
G. lamblia Yes 63.3 55.2 0.7
(n=6) No 55.4 40.7 '
E. histolytica Yes 64.7 52.1 0.5
(n=8) No 54.8 40.4 '
H. nana Yes 49.6 23.9 0.6
(n=8) No 57.4 44.4 .
Mixed infestation Yes 90.6 35.8 0.006*
(n=9) No 49.6 39.9 )
Trichostrongylus species Yes 46.1 36.9 0.4
(n=9) No 58.3 42.9 )

Yes=parasite in stool analysis, * P < 0.05=significant

Table 3: IgE level among different ISAAC score results

ISSAC score Mean SD
Asthma 79.6 67.6
Rhinitis 78.1 47.3
Mixed allergies 713 49.1
Eczema 61.6 40.3
No allergy 39.8 29.3
P value 0.03*

P value < 0.05=significant.*



Table 4: Allergic conditions by ISAAC score among parasitic infections

Parasites Not allergy (n=28) Allergy (n=27) P value

No. (%) No. (%)

Entrobius vermicularis 8(28.6%) 7(25.9%)

Giardia lamblia 4(14.3%) 2(7.4%)

Entameba histolytica 2(7.1%) 6(22.2%)

Hymenolepis nana 3(10.7%) 5(18.5%) 0:3

Mixed 5(17.9%) 4(14.8%)

Trichostrongylus species 6(21.4%) 3(11.1%)

P value < 0.05=significant.*

Discussion

In the present study, stool examinations

of all the patients showed Entrobius ver-
micularis (15), Trichostrongylus species
(9), Hymenolepis nana (8), Entameba his-
tolytica (8), Giardia lamblia (6), and
mixed infections (9).
Abo-Madyan et al. (2004a) in Ezbet El-
Bakly (Tamyia Center) El-Fayoum Gover-
norate among the 1019 individuals parasito-
logically examined, the prevalence of S.
haematobium and S. mansoni were 4.2%
and 2.4% respectively and the geometric
mean egg count (GMEC) were 33.2
eggs/10ml urine and 113.3 eggs/gram stools.
Most of the patients with haematobiasis and
mansoniasis were <IS5years (56.4% &
53.8%), males (56.4% & 53.8%) & illit-
erates (46.2% & 46.2%). Abo-Madyan et al.
(2004b) in Ezbet El-Bakly, Al-Fayoum
Governorate found that the prevalence of
fascioliasis was 1.7% and the geometric
mean egg count (GMEC) was 33.2
eggs/gram stools. The most frequent symp-
toms were abdominal distension and flatu-
lence (76.5%), right hypochondrial pain
(17.6%) and epigastric pain (17.6%). The
most prevalent signs were pallor (52.9%),
tender right hypochondrium (23.5%) and
tinge of jaundice (17.6%).

However, in the present study, urine sam-
ples were not included and all the present
patients had neither schistosomiasis nor
fascioliasis. The present children were from
urban areas within Al-Fayoum City the capi-
tal of Al-Fatoum Governorate and that Abo
Abo-Madyan et al. (2004a, b) field studies
was in a small rural village. Besides Eldash
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et al. (2013) in El-Fayoum university hospi-
tals found that giardiasis was in 47 (52.2%)
patients and 30 (33.3%) controls with a sig-
nificant difference. They added that the as-
sociation of Helicobacter pylori and G. in-
testinalis was among 36 (40.0%) patients
and 11 (12.2%) controls with a significant
difference.

The prevention strategies could be designed
to mimic the beneficial immunological ef-
fects of geo-helminth infection in the ab-
sence of actual infection (Camila et al,
2010)

The current study, no significant differ-
ence was between different blood indices
among different parasites. However, all par-
asites infected showed high eosinophilic
count that was higher among helminthic
than protozoa infections. Hamadto er al.
(1990) found that the mean total leucocytic
and eosinophilic counts and the blastogenic
response to S. mansoni egg antigen were
significantly higher in early than in chronic
schistosomal cases. Ghoshal et al. (2010)
reported that in endemic areas, immunocom-
petent subjects suffered from symptomatic
strongyloidiasis and associat-
ed eosinophilia was uncommon. Valerio et al.
(2013) found that 90% of asymptomatic par-
asitic cases ha high eosinophil count. How-
ever, Suzuki et al. (2010) reported a case of
giardiasis with extreme hypereosinophilia
and severe systemic symptoms.

In the present study, total IgE level varied
from one parasitic infection to another, with
the highest level with mixed parasitic infec-
tion and the lowest with E. vermicularis.
Mahmoud et al. (2004) reported that 25



symptomatic giardiasis patients with skin
allergy manifested by diffuse urticaria, pru-
ritus, wheal and erythema, and had positive
serum anti-Giardia 1gE measured as mean
optical density value by ELISA and that the
concept of giardiasis as an etiology of skin
allergy manifested by urticaria, wheal, ery-
thema and pruritis wass confirmed._Flohrs et
al. (2012) reported that elevated IgE levels
proved a prominent feature of allergic and
parasitic diseases._Ekhlas et al. (2013) re-
ported that the serum levels of IgE of para-
site positive infants were significant com-
pared with infants’ parasite free.

In the present study, there was a significant
difference between IgE levels among differ-
ent allergic forms diagnosed by ISAAC
score with highest mean of IgE with asthma,
rhinitis, mixed allergic form and then the
lowest was eczema. This agreed with Hus-
sein et al. (2009), who reported a significant
increase in total IgE levels and eosinophil
count in among Egyptian atopic patients
compared with the control group Also,
Weidinger ef al. (2010) in the United Eu-
rope reported that total IgE levels as a useful
endophenotype for the genetics of atopic
diseases

In the current study, there was no signifi-
cant difference between children with aller-
gy without allergy and parasitic infections.
Bager et al. (2012) did not find correlation
enterobiasis and reduce risk for asthma. Al-
so, Bemnet e al. (2013) in Northwest Ethio-
pia reported no significant association be-
tween allergy children and parasitic infections

On the other hand, several factors may in-
fluence the development of asthma, including
nonspecific activation of IgE and/or inflam-
matory mechanisms by helminth parasites
(Alshishtawy et al, 1991). Also, in Blasto-
cystis-positive Egyptian patients 60.6% suf-
fered from urticarial (Zuel-Fakkar et al,
2011). Hameed ef al. (2011) in Ain Shams
University hospitals concluded that urticaria
patients resistant to the ordinary regimen of
urticaria treatment must be examined for B.
hominis and first to prescribe the proper
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specific anti-protozoan treatment. Kevin et
al. (2009) in Ireland reported that a con-
vinced evidences that exposure to certain
infectious agents or their products might re-
duce the human symptoms of allergy and
asthma. They added that this might be based
on of suppression of Th2-mediated allergic
reactions by pathogen-induced Thl respons-
es, but with some limitations.

On the other hand, different allergic reac-
tions are well documented with many ecto-
parasites in Egyptian children too much to
mention. Mosabah and Morsy (2012) report-
ed tick paralysis, which clinical pictures
were confused with rabies; myasthensia
gravis; botulism; diphtheritic polyneuropa-
thy encountered in rural areas. El-Bah-
nasawy et al. (2012) reported that lice are an
irritating and a shaming human ecto-para-
site, apart from transmission of infectious
diseases. Also, ectoparasites as house dust
mites allergens sensitize and induce peren-
nial rhinitis, asthma, or atopic dermatitis in a
large portion of patients with allergic disease
particularly children and could be an occu-
pational health problem (Saleh et al, 2013).

Conclusion

No doubt, parasitic infections are a public
health problem particularly in developing
countries. Parasitic infection might function
in the prevention and pathogenesis of atopic
conditions in children in developing coun-
tries. Helminths are associated with a re-
duced prevalence of clinically important
atopic disorders, by induction of a regulato-
ry cell population mechanism. The good epi-
demiologic knowledge of the immunologi-
cal background of parasites and their human
protective function would pave reversal of
allergies using parasites and the develop-
ment of new therapies.
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