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ABSTRACT
OBJECTIVE: This study aimed to evaluate the eradication success and resistance rates of the most

commonly used first-line eradication antibiotic regimens for H. pylori infection among paediatric Jordanian
patients.

METHODS: Data were collected retrospectively from electronic medical records and the endoscopy
archives at Queen Rania Children’s Hospital, Amman, Jordan. The study period, from January 2022 to
December 2023, included a group of 100 Jordanian paediatric patients aged between 4 and 14 years of both
genders and confirmed the diagnosis of H. pylori gastritis by histopathological examination. Patients were
treated with one of two first-line eradication regimens for 14 days. Successful eradication was confirmed by
negative stool antigen or complete clinical resolution of symptoms

RESULTS: The first regimen consists of metronidazole, was used in 64 patients (64%), while 36 patients
(36%) were treated with the second regimen consists of clarithromycin. Stool antigen negativity was detected
after 4—6 weeks, with a complete eradication rate achieved in 90 cases (90%). Positive stool antigen was
found in 10 patients: 7 patients (7%) who used metronidazole, and 3 (3%) who used clarithromycin. the
success rate was not statistically significantly different between the two treatment regimens, as evidenced by
the chi-square test X2=0.174, p=.677.

CONCLUSION: We analysed the eradication rate of each regimen, this retrospective analysis showed a
high eradication rate of 88.3% for metronidazole and 92.7% for clarithromycin, which are considered good

worldwide success rates. Both regimens can still be used as first-line eradication treatments for H. pylori
infection in Jordanian children, with low resistance to treatment.
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INTRODUCTION

Helicobacter pylori (H. pylori) is the most common
cause of paediatric infectious  gastritis.
Colonisation of H. pylori in the stomach causes
chronic gastritis that can remain asymptomatic or
evolve into more severe diseases. Transmission

The modes of transmission are not clarified, but
person-to-person contact through oral-oral, faecal-
oral, or gastric-oral routes is suggested (3). In
developing countries, H. pylori infection is
acquired predominantly during early childhood,

primarily occurs within family members (1,2). whereas in developed areas , the infection
-
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gradually increases with age, with the highest
incidence rate in childhood and adolescence (4).
Children differ from adults with respect to H.
pylori infection in terms of prevalence,
complications, and the near absence of gastric
malignancies,  age-specific ~ problems  with
diagnostic tests and drugs, and a higher rate of
antibiotic resistance (5). H. pylori infection is
declining worldwide (6,7). It is postulated that the
infection will die out in due course (8), Notably, in
some parts of the world, infection remains in 28%
to 64% of subjects, depending on the population
tested and due to the combined effect of poor
living conditions, poor hygiene, and overcrowding
(9). Study from north of Jordan checked the
prevalence of h-pylori infection by urea breath test
which showed there’s declining infection rate
between Jordanian children (10). Clinical
presentations mainly include recurrent abdominal
pain (50%), epigastric pain (45%), cramps and
nausea (15%), Such symptoms are non-specific
and can be seen in various organic or functional
gastrointestinal disorders. Large epidemiological
studies found an association between recurrent
abdominal pain and different social and familial
factors, such as single-parent households, family
history of peptic ulcer, or functional pain (11). On
the other hand, some children present with extra-
intestinal manifestations like deficiency
anaemia (12) and growth failure (13).

The diagnostic procedures based on ESPGHAN
/NASPGHAN evidence-based guidelines for H.
pylori testing in children should be performed in
properly selected patients and with an adequate
diagnostic procedure (14). Tests that detect H.
pylori are divided into invasive and non-invasive
testing, requires endoscopy and gastric tissue
biopsy for detecting the bacterium, and include

iron-

culture, rapid wurease test, histopathology,
polymerase chain reaction, and fluorescence in situ
hybridisation tests. Endoscopy findings may show
normal gastric mucosa or reveal erythema,
erosions, ulcers, and antral nodularity, especially in
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children. On the other hand, non-invasive tests
include different methods for the detection of H.
pylori antigens in stool, and the widely used 13C-
urea breath test (15). The stool antigen test which
uses in our study as monitoring of eradication
success has sensitivity and specificity of over 90%,
Meta-analysis on stool antigen-detection tests
revealed that ELISA monoclonal antibodies have
the best performance, with a sensitivity and
specificity of 97% (16). The updated evidence-
based guidelines from ESPGHAN/NASPGHAN
recommend treatment for H. pylori in all children
in whom peptic ulcer was detected during
endoscopy (14). Whether it is necessary to
eradicate H. pylori in children with gastritis but
without peptic ulcer disease is unclear. Current
evidence suggests that in high-risk populations for
gastric cancer, eradication of H. pylori can
decrease the cancer risk, even in precancerous
lesions (17). It is recommended that duration of
triple therapy should be 7—14 days, and factors like
costs, compliance, and adverse events should be
considered. Emerging evidence suggests the
development of secondary antibiotic resistance in
children who failed initial eradication therapy (18).
Eradication therapy reduces the number of H.
pylori in the stomach, even when eradication fails.
Because of this, antibiotic or PPI therapy can cause
false-negative test results (19). Therefore,
assessment of eradication should be performed
with a non-invasive test at least 4-8 weeks
following the completion of treatment (14).

Our investigation aimed to compare the efficacy of
two first-line regimens for H. pylori eradication
used with paediatric patients who attended the GI
clinic and had confirmed H. pylori infection by
gastric biopsy. They received two triple therapy
regimens: the  first  regimen  included
metronidazole, while the second contained
clarithromycin. The efficacy of the eradication
course was observed after 6—8 weeks by negativity
of stool antigen test or clinical improvement.
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METHODS:

This retrospective statistical analytical study of 100
cases of H. pylori gastritis was conducted using data
from the archive of the GI endoscopy department at
Queen Rania Children’s Hospital, Amman Jordan,
and patients’ medical electronic files (Hakeem) for
the period between January 2022 and December
2023. This study was registered by the institutional
ethics committee of Royal Medical Services under
number 32/212024. As this was a retrospective
analysis, the requirement for patients’ consent was
waived. Collected data included 100 paediatric
patients diagnosed with H. pylori gastritis, aged
between 4 and 14 years, of both genders.
Gastroduodenal biopsies confirmed H. pylori
infection, and a triple therapy regimen applied to all
patients for h-pylori eradication. The eradication
success was checked by stool antigen test and
clinical resolution of symptoms. Patients were
divided into two groups regarding the triple therapy
regimen used. Group A (GA, N=64) included
patients who received the metronidazole regimen,
while Group B (GB, N=36) used the clarithromycin
regimen. The inclusion criteria comprised patients
with symptoms suggestive of H. pylori gastritis

or duodenitis (Abdominal pain, epigastric pain,
vomiting, and GI bleeding), histopathologically
confirmed H. pylori infection, and those who had
selected  triple  therapy involving either
metronidazole or clarithromycin. The eradication
efficacy was observed after 6—8 weeks of treatment
by stool antigen test. The exclusion criteria
involved patients with incomplete clinical or
pathological data, other gastroduodenal infections,
gastric biopsies without H. pylori infection,
patients who received a different triple therapy
regimen, patients who did not attend follow-up, or
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those diagnosed with other disorders. The collected
data were documented and organized in a
Microsoft Excel worksheet. Statistical analyses
were performed using the Statistical Package for
the Social Sciences software version 22 for
Windows. The Chi-square test of independence
was used to find the association between
categorical data in the contingency table. A cut-off
p-value of 0.05 for statistical significance was
presumed.

RESULT

A total of 100 children attended the paediatric
gastroenterology clinic with various

clinical symptoms, including epigastric pain,
vomiting, anaemia, and lower and upper GI
bleeding. All were scheduled for upper
gastroduodenal endoscopy, and biopsies

confirmed infection with H-pylori bacteria. The
study included 53 female patients

(53.0%) and 47 male patients (47.0%). The
paediatric age range was from 4 to 14 years, with
an average of 9.8 years (SD=2.77). Figure 1
illustrates the distribution of patients’ ages in the
sample, with the most dominant age being 11 years
old (n=20). Furthermore, the patients were divided
into two groups after endoscopy and confirmed H.
pylori infection by histopathology. The first group,
G1, included 64 patients, comprising 32 males and
32 females, who received an anti-Helicobacter
pylori  triple therapy regimen including
metronidazole. The second group, G2, included 36
patients, 21 females and 15 males, who received a
clarithromycin-based regimen. The distribution of
patients’ genders according to study groups were
not statistically significant, as evidenced by the
chi-square test X?=0.642, p=.423 (Table 1).
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Table 1: Distribution of patients’ gender according to study groups

Gender Treatment group
METRONIDAZOLE

Females 32 (60.4%)

Males 32 (68.1%)

Total 64 36

21 (39.6%)
15 (31.9%)

Chi-square p-value

CLARITHROMYCIN 0.642 423

Table 2 shows the distribution of the observed symptoms between our patients, with the main symptom being
abdominal pain (50%), followed by epigastric pain (45%). Upper and lower GI bleeding was a less common

complaint, noted in only 3% of cases.

Table 2: Symptoms distribution in patients with h-pylori infection

Complaint
Abdominal pain
Epigastric pain
Vomiting

Dysphagia

Anaemia

Others

Upper & Lower GIB

Percentage (%)
50%

45%

15%

9%

9%

7%

3%

H. pylori eradication rate:

Two first-line regimens for H. pylori eradication
were applied to the patients. The first regimen,
consisting of metronidazole, amoxicillin, and
omeprazole, was used in 64 patients (64%).
Meanwhile, 36 patients (36%) were treated
according to the second regimen (clarithromycin,
amoxicillin, and omeprazole). The duration of the
treatment course lasted up to 14 days to improve
the eradication success rate. After completing the
treatment course, a stool antigen test was
conducted to confirm the success of eradication.
Stool antigen negativity was observed in 90
patients, reflecting a 90.0% success rate for the

total sample. Among the groups, a negative stool
antigen was detected in 57 patients receiving
metronidazole, amoxicillin, and omeprazole,
resulting in an 89.1% success rate, compared to 7
patients who still had H. pylori with a resistance rate
of 10.9%. Moreover, a negative stool antigen was
detected in 33 patients in the clarithromycin,
amoxicillin, and omeprazole group, yielding a 91.7%
success rate, with 3 patients still having H. pylori
with a resistance rate of 8.3%. However, the success
rate was not statistically significantly different
between the two treatment regimens, as evidenced
by the chi-square test X>=0.174, p=.677 (Table 2).

Table 2: Success rate of H. pylori eradication between two study groups

Stool antigen for Treatment groups Chi-square p-value
H. pylori METRONIDAZOLE CLARITHROMYCIN 0.174 677
Negative 57 (89.1%) 33 (91.7%)

Positive 7 (10.9%) 3 (8.3%)

Total 64 36
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DISCUSSION
The Queen Rania Children Hospital (QRCH) is a

tertiary paediatric hospital in Jordan, considered the
referral hospital for the military hospitals at the
Royal Medical Services and governmental
hospitals, as well as from the private sector across
Jordan. QRCH treats advanced and complex cases,
making study sample widespread
representative of the entire paediatric Jordanian
population. Differences in the consequences of H.
pylori infection could be at least partially Explained
by the high variability of colonising H. pylori
strains, virulence factors and the host response to
this microbe (20). Compared to global prevalence,

our and

that in Jordan remains significantly high. A recent
meta-analysis systematic review revealed a global
H. pylori prevalence of 44.3%, ranging from 50.8%
in developing countries to 34.7% in developed ones
(21,33). Studies from Tunisia, Turkey, and the
Netherlands have reported childhood H. pylori
prevalence rates of 51.4%, 30.9%, and 1.2%,
respectively (22,23,24). Eradication of H. pylori
infection has become an important concern because
it can cause many gastroduodenal disorders, such as
atrophic gastritis, peptic ulcer, lymphoma (MALT),
or gastric adenocarcinoma at later stages in life
(18). Standard triple therapy, a combination of two
antibiotics and a PPI, has been recommended as
first-line therapy since the first published paediatric
guidelines. The goal of treatment is at least a 90%
eradication rate at the first attempt (14). However,
reported eradication rate is much lower, mainly due
to antibiotic resistance, compliance and side effects
of antibiotics. Antibiotic resistance is mostly found
with clarithromycin and metronidazole. The overall
incidence of clarithromycin resistance in children in
Western countries are high, and current reports
indicate a prevalence of more than 20% in
treatment-naive patients (25,26,27). with the
resistance rate being even higher in some countries
like China, were the clarithromycin resistance rate
is higher than 80% (28). Similarly, some areas also
have high levels of resistance to metronidazole,
more than 20% (25,26,29,30). Based on the
Negative effect of antibiotic resistance on treatment
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outcomes, the rate of resistance in the area was the
child lives should be taken into account when
deciding on the initial therapeutic regimen for
eradication (14). In areas with high or unknown
primary antibiotic resistance rates, culture and
susceptibility testing should be performed to select
the proper treatment regimen (14). The North
American and European societies of Paediatric
Gastroenterology, Hepatology, and Nutrition
guidelines for managing H. pylori infection in
children recommend triple therapy as a first-line
eradication regimen. This treatment regimen should
include either clarithromycin or metronidazole as
the antimicrobial antibiotic. The therapy course
should be administered for 7 to 14 days. However,
the development of antibiotic-resistant strains might
lead to treatment failure. Therefore, understanding
the resistance rate of H. pylori infection is essential
for implementing eradication strategies. Our study
showed that Group A, consisting of 62 received a
triple therapy regimen including metronidazole for
H. pylori eradication, with 7 of them failing to
eradicate the infection as they had a positive stool
antigen test (resistance rate 11.3%). The second
group, totalling 38 patients, received triple therapy
including clarithromycin, with 3 of them failing to
eradicate the infection as they had a positive stool
antigen test (resistance rate 7.9%). In patients
treated with clarithromycin, our study revealed a
significant successful eradication rate, better than
the worldwide paediatric H. pylori resistance rate.
We reviewed multiple studies worldwide to assess
the resistance rate and compare it with our results.
A study from Southeast Asia region for H.
pylori antibacterial resistance pointed out a primary
clarithromycin-resistance rate of 10%, which is
identical to the American region but lower than in
Europe and the Eastern Mediterranean regions
(>15%). The primary resistance to metronidazole in
the same Asian region was indicated at a rate of
51%. Studies performed in Turkey indicated high
rates of H. pylori resistance to clarithromycin and
metronidazole, revealing an eradication rate of only
60% or less as a result of the standard triple therapy.
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Moreover, the resistance rates were reported to
vary between 24.8% to 36.7% for clarithromycin
and 33.7% t035.5% for metronidazole in the same
Asian countries (31,32). The increasing resistance
rate, mainly with the metronidazole regimen in
Asian regions, may be related to the multiple uses
of metronidazole for other parasitic infections,
which are common infectious agents within the
Asian population. A report from America
regarding resistance rates in children is scarcer.
Savoldi et al. highlighted in their recent review a
clarithromycin resistance rate of 10% in the
American region, while 23% resistance rate with
metronidazole regimen (31). Based on these
findings, we consider it highly important to
implement
prevalence of H. pylori antimicrobial resistance in
each country to choose the most effective first-line
eradication regimen tailored to the needs of that
particular population. The H. pylori eradication
resistance rate among Jordanian children using two
regimens that included metronidazole or

continued surveillance of the

clarithromycin is respectively 11% and 7%, which
is considered a low eradication resistance rate of
H. Pylori infection compared to worldwide
countries, mainly within our Asian region. We
consider the use of the clarithromycin regimen as
superior and the best first choice for eradicating H.
pylori infection among Jordanian children due to
its high success rate. The relatively elevated
resistance rate observed with the metronidazole
regimen may be due to the overuse of
metronidazole in Jordan for other bacterial or
parasitic infections. Our commendations for proper
eradication of H. pylori infection are to use the
clarithromycin regimen as the first-choice triple
therapy and to improve the eradication rate of
metronidazole regimen by decreasing the use of
metronidazole empirically or for non-confirmative
parasitic infections.

ETHICAL APPROVAL Institutional review
board approval was obtained from the ethical
committee at Royal Medical Services No
32/212024. Patient data privacy and confidentiality

were maintained as this study was conducted in
compliance with the ethical standards per the
Helsinki declaration.

LIMITATION OF STUDY The main limitation
of our study was the unavailability of antimicrobial
sensitivity tests for H. pylori bacteria in gastric
biopsies, which would allow for the selection of
the best regimens based on sensitivity tests and
decrease the resistance rate.
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