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Abstract

Recurrent abdominal pain (RAP) affects 10-20% of school-aged children. Heli-
cobacter pylori and Giardia intestinalis were reported among organic causes of
RAP, with different prevalence particularly in developing countries as common
association diseases causing agents. This study evaluated the incidence of H. pylori
and G. intestinalis co-infection in RAP Egyptian among 90 children and 90 cross-
matched healthy controls. H. pylori (HP) infection was diagnosed by detection of
HP stool antigen (HPSA), ELISA and/or HP antibody (IgG), ELISA in serum,
while G. intestinalis by stained stool smears.

The HP infection was detected in 60 (66.7%) patients and 37 (41%) controls with
a statistically significant difference p=0.001. Giardiasis was found in 47 (52.2%)
patients and 30 (33.3%) controls with a statistically significant difference p= 0.02.
The incidence of HP infection among cases was higher among age group above 5
years (p=0.001), as a significant predictor for RAP. The association of H. pylori
and G. intestinalis was among 36 (40.0%) patients and 11 (12.2%) controls with a
significant difference (p<0.001).
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Introduction
Recurrent abdominal pain (RAP) is

one of the commonest complaints of
child-hood. RAP is defined as at least
three episodic attacks of abdominal
pain over at least three months that
are severe enough to affect the usual
activity of the child (Plunkett and
Beattie, 2005). About 10-20% of chil-
dren suffer from RAP, and about 34%
of the worldwide suffer from RAP at
some time. (Ramchandani et al,
2005). The incidence of organic and
non-organic causes of RAP is variable

in different studies (Zeyrek et al,
2008). Helicobacter pylori (H. pylo-
ri), cholelithiasis and parasitosis were
reported as organic causes (Balani et
al, 2000; Ukarapol et al, 2004).

The protozoan Giardia intestinalis
and the pathogenic bacterium gram-
negative Helicobacter pylori showed
high prevalence in human worldwide
(Ankarklev et al, 2012). H. pylori in-
fects from 20% to >80% of the world
population (Graham and Gisbert,
2012), as one of the major causes of
the chronic gastritis and duodenal ul-



510

cer in childhood with a highly risk
sector with age increases (Mazigh et
al, 2012). The infection is mainly con-
tracted during childhood particularly
in developing countries among the
poor socioeconomic conditions, fami-
ly overcrowding, and an ethnic or ge-
netic predisposition (Monajemzadeh
et al, 2010).

Also, G. intestinalis (= lamblia, or
duodenalis) infects a wide range of
vertebrates, including humans with an
annual estimation of 280 million hu-
man infection (Ankarklev et al, 2012).
Infection is characterized by bouts of
diarrhea, bloating, flatulence and mal-
nutrition, especially troublesome in
the children living in low-income
countries where stunted growth and
poor cognitive function have been co-
rrelated with the disease (Berkman et
al, 2002). Asymptomatic infections
are common and the hosts act as a re-
servoir for giardiasis (Farthing, 1996).

Cross-sectional studies have report-
ed a potential association between G.
intestinalis and H. pylori (Moreira et
al, 2005; Zeyrek et al, 2008; Isaeva
and Efimova, 2010). Both organisms
colonize the gastrointestinal tract in
the human hosts within a close prox-
imity mainly children at a high rate in
low-income countries (Prado et al,
2005; Hestvik et al, 2010).

H. pylori produces urease which in
turn results in reduced gastric acid
production, this condition provides a
proper environment for G. intestinalis
(McQuaid, 2006). Both disease agents
have a similar mode of transmission
(David et al, 2006) with co-incidence
of concomitant infections (Shafie et

al, 2009). Both are transmitted by
oral-fecal route as well as by non-
blood sucking insects (Morsy, 2012),
and infect all ages of both sexes
(Ukarapol et al, 2004). In Egypt, H.
pylori (Mohammad et al, 2008; Allam
et al, 2010) and G. intestinalis (el-
Beshbishi et al, 2005; Elshazly et al,
2007; Soliman et al, 2011; Amer,
2013) were reported. But, only one or
two studies dealt with their concomi-
tance on the RAP Egyptians patients
(Abou-Holw et al, 2009).

The study aimed to evaluate the fre-
quency of H. pylori and G. intestinalis
concomitant infection among RAP
children in Al-Fayoum University
Hospital.

Patients, Materials and Methods
This based prospective study was

conducted from June 2012 to Decem-
ber 2012 among 90 children attending
the outpatient clinic suffered from cli-
nical manifestations suggesting RAP.
Besides, cross-matched apparently he-
althy children were selected as con-
trols. The protocol was approved by
the Faculty of Medicine Research
Ethical Committee. A waiver and ver-
bal consent was obtained after proper
orientation of the care givers regard-
ing the study objectives.

The medical sheets were filled out
on each subject including, name, age,
sex, complain, same complain in other
family members, treatment received
outside, school absenteeism and noc-
turnal pain. They were clinically ex-
amined. Also, samples were collected
for the laboratory examination includ-
ed the complete blood picture, routine
stool analysis and abdominal ultra-
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sound. The stool samples were col-
lected in clean labeled covered plastic
containers, and examined for H. pylo-
ri by using the H. pylori-stool antigen
(HpSA) ELISA and antibodies against
H. pylori in sera by using anti H. py-
lori IgG ELISA (Arne et al, 2007).

For the giardiasis, the stained stool
smears were microscopically exam-
ined (El-Taweel and Abou-Holw,
2008).

The unethical H. pylori estimated
prevalence in patients with RAP as
compared to asymptomatic pediatric
population by using endoscopy guided
biopsies was not done. Thus, the sero-
logic and copro-antigenic diagnosis
was only done. Patients with known
malignant, genetic or metabolic dis-
ease, a history of antibiotic therapy
for at least three consecutive days
within the previous months, or on pro-
ton pump inhibitors or bismuth were
excluded.

Results
The patients mean ages was 5.8±2.4

with a range 3-12 years, sexes were
equally represented 48 (53.3) males
and 42 (46.7%) females, without sig-

nificant difference between them re-
garding age, sex or residence. Sixty
(66.7%) RAP patients and 37 (41.1%)
of controls were H. pylori positive
with significant difference between
them. G. intestinalis was present in 47
(52.2%) patients and 30 (33.3%) con-
trols with significant difference be-
tween both.

The multivariate (logistic regression
model) analysis was conducted to ex-
plore the explanatory power of both
H. pylori and G. intestinalis in the
recurrent abdominal pain, showed
significant X2=16.9 (df=2), P <0.001,
R2 ranged from 0.09±0.12. H. pylori
was a significant predictor for RAP
(P=0.002) with OR= 2.7 (95% CI 1.5-
5.0), giardiasis was also a significant
predictor for RAP with OR= 2.0 (95%
CI 1.1-3.8).

H. pylori infection and giardiasis
among cases showed no significant
difference as regard age, sex and resi-
dence. Association of H. pylori and
giardiasis was in 36 patients (40.0%)
and 11 controls (12.2%) with signifi-
cant difference (p<0.001). Details are
shown in tables (1, 2, 3, 4 & 5).

Table 1: Comparison between cases and controls
Case (n=90) Control (n=90) OR 95% CI P value
No. % No. %

Male 48 53.3 53 58.9 0.8 0.4-1.4 0.6
Female 42 46.7 37 41.1
Age Mean±SD, range 5.8± 2.4 (3-12) 6.4± 2.8 (3-12) 0.2
Residence
Rural 36 40.0 48 53.3 0.6 0.3-1.1 0.1
Urban 54 60.0 42 46.7
H. pylori 60 66.7 37 41.1 2.9 1.6-5.3 0.001
G. intestinalis 47 52.2 30 33.3 2.2 1.2-4.0 0.02
Concomitant infections 36 40.0 11 12.2 4.8 2.2-10.2 <0.001
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Table 2: Relation of H. pylori and G. intestinalis with RAP
Item B S.E. Wald df P value OR 95% C.I.for OR

Lower Upper
H. pylori 0.995 .314 10.033 1 0.002 2.706 1.462 5.010
G. intestinalis 0.701 .317 4.889 1 0.027 2.015 1.083 3.749
Constant -0.837 .264 10.037 1 0.002 0.433

Table 3: H. pylori among patients
Test Positive Negative Total

H. pylori in sera No. % No. % No. %
Positive 43 71.7 0 0.0 43 47.8
Negative 17 28.3 30 100.0 47 52.2
Total 60 100.0 30 100.0 90 100.0
H. pylori in stools
Positive 59 98.3 0 0.0 59 65.6
Negative 1 1.7 30 100.0 31 34.4
Total 60 100.0 30 100.0 90 100.0

Table 4: H. pylori among controls
Test Positive Negative Total
H. pylori in sera N % N % N %
Positive 27 73.0 0 0.0 27 30.0
Negative 10 27.0 53 100.0 63 70.0
Total 37 100.0 53 100.0 90 100.0
H. pylori in stools
Positive 36 97.3 0 0.0 36 40.0
Negative 1 2.7 53 100.0 54 60.0
Total 37 100.0 53 100.0 90 100.0

Table 5: Analysis of H. pylori and G. intestinalis among cases
Sex Male (n=48) Female (n=42) OR 95% CI P value

No. % No. %
H. pylori 34 70.8 26 61.9 1.5 (0.6-3.6) 0.4
G. intestinalis 26 54.2 21 50.0 1.2 (0.5-2.7) 0.8
Residence Rural (n=36) Urban (n=54) OR 95% CI P value
H. pylori
G. intestinalis

25
21

69.4
58.3

35
26

64.8
48.1

1.2
1.5

(0.5-3.0)
(0.6-3.5)

0.8
0.4

Age group ≤5 years (n=42) >5–8 years (n=36) > 8 years (n=12) P value
H. pylori
G. intestinalis

20
22

47.6
52.4

32
18

88.9
50.0

8
7

66.7
58.3

0.001
0.9

Discussion
RAP is a common problem of diffi-

cult clinical concern (Franck et al,
2001). Giardiasis and H. pylori were
reported the commonest organic causes
of RAP (Ukarapol et al, 2004; Buch et
al, 2002).

In the present study, the incidence of
H. pylori infection and giardiasis in
children with RAP was 66.7% and 52%
respectively, indicating the high contri-

bution of both organisms in the RAP
aetiology.

The incidence of H. pylori infection
among children with RAP varied. The
higher incidence among cases than
controls was reported in Czech (Sed-
lackova et al, 2003) where infection
was 33% of RAP cases and 7 % in con-
trols and in Iran (Paolzi et al, 2010)
where infection was 40% of cases ver-
sus 25% of controls. Others reported
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low rate of infection in both cases and
controls as in Canada (Macarthur,
2001) and Netherlands (Van Der Meer
et al, 2002). In the present study the
incidence of H. pylori infection was
66.7% in cases versus 41% in controls
with a significant difference (p=0.001)
indicating high rate of H. pylori infec-
tion in children with RAP.

Giardiasis was defined as a leading
cause for RAP in developing countries
(Balani et al, 2000). But, the role of H.
pylori infection as cause of RAP is
controversial (Mansour et al, 2012).
The relation of H. pylori infection to
RAP was reported (Özen et al, 2001;
Örmeci et al, 2003), while others re-
ported no role at all (De Giacomo et al,
2002; Bode et al, 2003).

In this study the high incidence of H.
pylori infection among children with
RAP together with the use of multi-
variate (logistic regression model)
analysis of the subjected data revealed
that H. pylori infection is an important
etiologic cause of RAP in children.

The present incidence of giardiasis
was 52.2% among cases and 33.3% in
controls with a significant difference
(p=0.02). This high incidence correlat-
ed with the study from Uganda (John-
ston et al, 2010) another developing
country that reported high incidence of
giardiasis among children with RAP.

The incidence of giardiasis among
cases was not affected by age, sex and
residence while H. pylori infection was
significantly higher at older ages. The
increasing of age, low socio-economic
standard of living and consumption of
contaminated water were described as

the major risk factors for H. pylori in-
fection (Frenck et al, 2006; Pardo et al,
2011).

In the present study association of
both was found in 36(40%) of children
with RAP and 11 (12.2%) of controls
with a significant difference p<0.001.
A significant relationship of H. pylori-
giardiasis co infection at the events of
RAP and treatment of one agent would
not improve the complaint of patients
and treatment of both organisms was
recommended (Zeyrek et al, 2008).
This association was reported in differ-
ent studies (Ankarklev et al, 2012;
Moreira et al, 2005; Pardo et al, 2011).

This co-infection was presumed to be
due to the common route of infection;
fecal-oral route (Vale and Vitor, 2010)
or synergistic polymicrobial infection
in which one microbe creates a favora-
ble environment for another (Moreira
et al, 2005; Shafie et al, 2009; Ankar-
klev et al, 2012). Zeyrek et al (2008)
suggested that the achlorhydria and
atrophic gastritis developing after H.
pylori infection facilitates for Giardia
infection. Both pathogens can be cul-
tured in-vitro and in-vivo assays paving
the way to understand the correlation
(Sainsus et al, 2008; Benere et al,
2010).

Conclusion

The outcome results showed high
incidence of H. pylori and G. intesti-
nalis concomitant infection in RAP
children, with H. pylori as a leading
cause for RAP in children. The upper
gastrointestinal symptoms (epigastric
pain and anorexia) are common clinical
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picture in patients with giardiasis and
H. pylori. The relationship of H. pylori
infection and giardiasis represent an
important etiologic factor in children
with recurrent abdominal pain.

Concomitant infection with both was
the commonest feature and magnified
the pathogenesis of recurrent abdomi-
nal pain.
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