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Helicobacter pylori infection is a common etiopathogenetic factor in children
with gastrointestinal symptoms in the developing world. Although serology
offers an easy noninvasive method of diagnosis, its sensitivity and specificity
are reported to be low among children. In this prospective study, we investigated
the frequency and endoscopical and morphological findings of H. pylori infection
in 180 Turkish children who underwent upper gastrointestinal endoscopy either
for peptic symptoms or on a routine basis and in asymptomatic pediatric patients
who underwent endoscopy for other reasons, and then evaluated the diagnostic
accuracy of serology in our population. Overall H. pylori infection was diagnosed
in 77 of the 180 patients (42.7%) by histology and urease test. The sensitivity
of H. pylori specific IgG antibody assay by ELISA was determined to be 100%,
while the specificity was 98%, the positive predictive value 97.4%, the negative
predictive value 100%. Frequency of H. pylori infection is high in Turkish
pediatric patients without gastrointestinal symptoms as well as in children with
gastrointestinal complaints. H. pylori specific antibody assay is a noninvasive
and sensitive method for the diagnosis of H. pylori infection in the Turkish
pediatric population.
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Marshall and Warren! reported an association
between the presence of Helicobacter pylori
(H. pylori) in the gastric mucosa and antral
gastritis in adults for the first time in 1983. This
association was also noted in children?. H. pylori
infection is considered to be one of the most
common chronic infections in humans and
usually persists during a lifetime if left
untreated?3. Although the infection commonly
remains asymptomatic, chronic inflammation can
predispose to the development of gastric or
duodenal ulcers and even gastric cancer?.
H. pylori infection can be detected in children
with chronic abdominal pain, dyspepsia,
malnutrition, growth retardation, and chronic
diarrhea®8. H. pylori associated with peptic ulcer
disease is less frequently seen in children
compared to adults. In the pediatric patients, the
histological response to H. pylori infection is also
different from that seen in adult patients. In

infancy and early childhood, lymphocytic
infiltration is more common in gastric mucosa,
whereas in adults neutrophils are also frequently
observed.

In the diagnosis of H. pylori infection, serology
is one of the most well known, inexpensive,
noninvasive and simple techniques. For that
reason, ELISA is being widely used particularly
in epidemiological studies. Especially in
developing countries, it is preferable to another
noninvasive assay, the breath test, since it is
cheaper, readily available and more practically
applicable in children.

In this study, our goal was to evaluate the
reliability of serology by ELISA test in the
diagnosis of H. pylori infection in our pediatric
population, by comparing it with the rapid urease
test and histological examination. Furthermore,
we aimed to determine the frequency of the
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those with gastric ulcer and 16.6% in patients
with esophagitis (Table III). Frequency of H.
pylori infection among children with apparently
normal mucosa on endoscopy was 20%.

Distribution of histopathological findings was also
evaluated in the children participating in the study.
Overall, in 122 (67.8%) of 180 patients,
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socioeconomic conditions, family lifestyle and low
educational level of the family members®-1!. Qur
findings indicate that Turkish children are more
likely to be infected around the age of 10 years.

In our study population of 180 pediatric cases,
frequency of H. pylori infection was 42.7%.
H. pylori infection rate was determined to be

Table III. Helicobacter pylori infection rate according to endoscopic findings and frequency of
endoscopical findings in Helicobacter pylori positive and negative children

H. pylori positive H. pylori negative

Percentage of Number of Number of

Endoscopical findings H. pylori infected cases cases % cases % P value
Normal 20% 17 22 68 66 <0.01
Gastritis 61.9% 26 33.8 16 15.5- <0.01
Antral nodularity 91.3% 21 273 2 1.9 <0.01
Esophagitis 16.7% 2 2.6 10 9.7 NS

Duodenal ulcer 71.4% 10 13 4 39 <0.05
Gastric ulcer 25% 1 1.3 3 2.9 NS

Total 42.8% 77 103

NS: not significant.

histological gastritis was observed (106 chronic
gastritis and 16 chronic active gastritis). Intestinal
metaplasia was seen in one patient and lymphoid
follicles in four patients. Histopathological
examination was normal in 58 patients who also
did not have macroscopic abnormality on
endoscopy. H. pylori frequency was 62.2% in the
histological gastritis group, whereas it was 1.7%
in patients with normal histology (p<0.001).
H. pylori infection did not differ significantly in
padents with chronic gastritis and chronic active
gastritis (75% vs 65.5% p>0.05). Among 122
patients with histological gastritis, 42 (34.4%) had
gastritis on endoscopy while 23 (18.8%) had
antral nodularity.

H. pylori specific IgG antibodies by ELISA method
were positive in 79 of 180 patients. IgG antibodies
were positive in all of 77 H. pylori infected patients
as determined by CLO test and histopathological
examination, whereas two of 103 noninfected
patients were H. pylori IgG positive, which is
considered to be false positivity. False negativity
was not seen. By means of ELISA method, the
sensitivity of H. pylori specific IgG antibody
determination was found to be 100%, while the
specificity was 98%, positive predictive value
97.4%, and negative predictive value 100%.

Discussion
In developing countries, H. pylori infection is

generally acquired early in childhood, and
frequency increases in line with low

48.2% among 139 cases with gastrointestinal
symptoms, whereas 24.4% of the 41 asymptomatic
patients (those without gastrointestinal symptom)
were infected. In two studies from Italy, H. pylori
inddence in symptomatic children was reported as
52.3% and 56%, similar to our results!%14, Mitchell
et al.1> determined this ratio to be 14.1% in their
study population in Australia. Our results are in
accord with two other studies from our country in
which H. pylori positivity was reported to be 41.3%
and 53.1% in symptomatic patients!6:17,

Frequency of H. pylori infection was highest
(65.4%) in 26 patients with dyspepsia as the
main symptom. Association of nonulcer
dyspepsia with H. pylori positivity has been
shown previously!8. Nevertheless, some authors
have failed to demonstrate a relationship between
dyspepsia and H. pylori status!9. We believe that
our sample size and characteristics are adequate
to suggest a significant association. No significant
difference existed between the groups with
different gastrointestinal symptoms other than
dyspepsia with regard to H. pylori infection rate.

Several previous studies indicate that the
percentage of antral nodularity in children
infected with H. pylori may vary between 30-
100%1520.23, In our study group this ratio was
even lower (27.3%), suggesting a decreased
sensitivity. In their prospective study, Ganga-
Zandzou et al.?* clearly demonstrated that the
frequency of nodular gastritis increased
significantly, from 11% at the baseline to 64%
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at the end of one year and to 80% at the end
of the second year, in parallel to the duration of
H. pylori infection. Though not very sensitive,
especially in the early periods of infection, antral
nodularity was also a specific finding for H. pylori
infection in our pediatric patients. Nevertheless,
it may rarely be seen in the absence of H. pylori
infection®. In our study, only two of the 23
patients with antral nodularity (8.7%) were H.
pylori negative. It may be suggested that these
patients had experienced H. pylori infection
previously and that after antral nodularity
developed, the infection spontaneously cleared,
as has been reported by several investigators24.25,
Reversal of antral nodularity might take some
time after the microorganism is cleared.

When H. pylori infection rate was determined
in children with different endoscopical findings,
antral nodularity was the endoscopical finding
most suggestive of H. pylori positivity; 91.4%
of patients with antral nodularity were infected
(Table 1II). The finding of such a high rate of
infection among our pediatric patients with
endoscopical gastritis suggests that H. pylori
might be responsible for most cases of gastritis
in Turkish children. Frequency of H. pylori
infection among children with gastritis has been
reported to vary between 41-82.4% in different
populations?6.27, H. pylori incidence in children
with duodenal ulcer ranges between 33-100%
in different studies!528, H. pylori seems to
contribute highly to the development of
duodenal ulcer, evidenced by a high ratio of H.
pylori infected children among those with
duodenal ulcer in our pediatric population. Our
finding of a significantly higher frequency of
duodenal ulcer among H. pylori positive
children compared to the H. pylori negative
group is also supportive of this association
(Table III). In our study group, 16.6% of children
with esophagitis were infected whereas 20% of
those with endoscopically apparently normal
mucosa were found to be H. pylori positive.

Although the difference between these two groups
is not significant, the low rate of infection among
the children with esophagitis is suggestive of the
negative correlation between H. pylori and
esophageal inflammation reported in adults?9.30-
Our inability to demonstrate a significant difference
between H. pylori positive and negative groups in
terms of the incidence of esophagitis and gastric
ulcer might be due to the limited number of
children with these findings in our study group.
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Distribution of histopathological findings and
their association with H. pylori positivity were
also evaluated in our pediatric population.
Overall, histological gastritis was observed in
122 of 180 patients: 106 had chronic gastritis
(86.8%), while 16 had chronic active gastritis
(132.2%). In compliance with our findings, it
has been previously shown that chronic active
gastritis is more frequently encountered in
adults and histological activity is minimal in
children!522, In our study group, frequency of
H. pylori infection did not differ significantly
in patients with chronic gastritis and chronic
active gastritis, implying that histological
activity of the gastritis was not suggestive of
the presence of H. pylori infection (75% vs
65.5%, p>0.05). However, H. pylori infection
rate was 62.2% in children with histological
gastritis, whereas only 1.7% of children with
normal histology were found to be H. pylori
positive (p<0.01). Though rare, H. pylori
positivity associated with normal gastric mucosa
may be explained in two ways: infection can be
at a very early phase during the endoscopic
examination, or the bacteriological type of the
H. pylori variant may affect the degree of
mucosal damage?7.31, Nevertheless, many
investigators claim that H. pylori infection
inevitably causes chronic inflammation and that
the absence of antral inflammation should
exclude H. pylori infection32-34,

We found that determining the presence of H.
pylori IgG antibodies in the sera had a high
diagnostic yield in our pediatric population. H.
pylori IgG were positive in all of the 77 infected
patients as well as in all of the 10 H. pylori
infected children with duodenal ulcer and in two
of the 103 noninfected children, providing a
sensitivity of 100%, specificity of 98%, positive
predictive value of 97.4% and negative
predictive value of 100%. Only two of the
noninfected children who had not received
antibiotics at least in the preceding four weeks
had H. pylori IgG positivity (1.1%). This may
be explained by false positivity due to cross-
reaction with other IgG antibodies or failure to
normalize of the high antibody levels after the
infection was cleared.

Marked differences in both sensitivity and
specificity of ELISA in children have been
reported35-37, Oliveria et al.12 found H. pylori
IgG antibodies to be positive in all 20 infected
children with duodenal ulcer while 54 of the
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68 infected (79.4%) and five of the 62
noninfected children (8.1%) were determined
to be antibody positive, suggesting lower
sensitivity, specificity, and positive and negative
predictive values (79.4%, 91.9%, 91.5% and
80.3%, respectively) in children without
duodenal ulcer than those we observed. These
findings have led us to conclude that though
ELISA provides high sensivity and specificity in
children with dueodenal ulcer in the diagnosis
of H. pylori infection, it is not a reliable method
in 2-11 year-old pediatric patients without
duodenal ulcer. Because immune responses
against H. pylori infection can take a few
months, antibody test results might be false
negative during the early periods of infection.
Furthermore, the cutoff value of the antibody
tests must be determined individually for each
population. In our study, 20 U/ml was accepted
as the cutoff value in accordance with the
manufacturer’s recommendations. Values higher
than 20 U/ml were considered positive and
values lower than 12.5 U/ml were considered
negative. Our finding of H. pylori antibody
positivity in all infected children in our study
group can be associated with the long duration
of the infection as a consequence of acquiring
the H. pylori infection at an early age or with
a high bacterial load. In light of the low rate of
nodular gastritis in our patients, suggesting a
shorter duration of infection, another possibility
is that a more immunogenic strain, such as Cag-
A protein, might have influenced the outcome.
Unfortunately, we were not able to study
H. pylori strains in our population. However,
Mitchell et al.38 indicated that particular ethnic
or socioeconomic groups may be more susceptible
to infection with Cag-A positive strains of
H. pylori38, In this context, contribution of Cag-
A and other specific H. pylori antigens to the
pathogenesis of infection in Turkish children
remains to be determined.

In conclusion, we found that ELISA assay provides
a sensitivity of 100% and a specificity of 98% in
the diagnosis of H. pylori infection in our pediatric
population, independent of the age and the
presence of duodenal ulcer, contradicting the
results of Oliveria et al.12 in 63 Brazilian children
(79.4% and 91.9% respectively) and the results
of Ni YH et al.37 in 53 Taiwanese children (88.9%
and 80.9%, respectively). We strongly suggest that
every population must determine its own infection
characteristics and accuracy of diagnostic tests.
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ELISA test for IgG antibodies against H. pylori
proves to be an inexpensive and reliable method
in the primary diagnosis of H. pylori infection in
Turkish society regardless of the age. However,
since serological investigation cannot predict the
underlying gastrointestinal pathology, upper
gastrointestinal endoscopy should be performed
for final diagnosis in children with positive
H. pylori IgG antibodies. In addition to revealing
the mucosal lesions, the positivity of at least two
of the CLO test, or histological or microbiological
investigations in gastric biopsy samples obtained
from antrum and corpus mucosa will be
confirmatory in the diagnosis.
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