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o ) Madrid, Spain. This study included children diagnosed with H. pylori infection
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Research Unit of the Hospital Universitario via endoscopy with positive culture and antimicrobial susceptibility testing
Fundacién Alcorcén between 2011 and 2020.
Results: A total of 1205 patients (56.7% female) were included in the study. Of
these, 18.7% had previously undergone unsuccessful treatment. The resist-
ance to the antibiotics tested was as follows: clarithromycin, 42.9% (n =504,
[95% confidence interval, Cl: 40.1%—45.8%)]); metronidazole, 24% (n =280,
[95% Cl: 21.5%—26.5%)); rifampicin, 14.8% (n =120, [95% CI: 12.4%—17.4%));
levofloxacin, 5.2% (n=58, [95% CI: 3.9%—6.6%]); amoxicillin, 2.6% (n =30,
[95% CI: 1.7%—3.6%]); and tetracycline, 0.9% (n =10, [95% CI: 0.4%—1.6%)]).
The double resistance rate was 12.2% (n=143, [95% Cl: 10.4%—14.2%)]).
During the study period, antibiotic resistance remained relatively stable, with a
notable decrease in metronidazole (incidence rate ratio [IRR]: 0.941, [95% CI:
0.898-0.985], p=0.01) and double resistance (IRR: 0.933, [95% ClI:
0.875-0.995], p=0.03) values. The overall eradication rate was 76.6%
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1 | INTRODUCTION

In 2015, the global prevalence of Helicobacter pylori
(H. pylori) infection was estimated to be approximately
4.4 billion. H. pylori infection is a significant contributing
factor in the development of various digestive dis-
eases.' Recommendations for diagnosing and treating
H. pylori in children and adolescents differ from those
for adults.? Some studies have shown that there are no
specific symptoms in non-ulcer dyspeptic H. pylori-
infected children compared to uninfected children.®
Furthermore, eradication of H. pylori in the absence of
peptic ulcer has not been shown to improve symptoms
in children.* The primary objective in children with
gastrointestinal symptoms should be to ascertain
potential underlying causes rather than focusing solely
on the presence of H. pylori infection.>®

The emergence of antibiotic resistance represents a
significant challenge to the efficacy of current treatment
regimens. The prevalence of antibiotic resistance var-
ies according to geographical region, age, previous
eradication therapies, and antibiotic consumption in the
general population.””'° Given the dynamic nature of
antibiotic resistance and the considerable geographical
variability, updated studies on resistance prevalence
should be conducted to determine the optimal thera-
peutic options when the indicated treatment cannot be
guided by antimicrobial susceptibility testing.

This study aimed to examine the evolution of antibiotic
resistance patterns in children diagnosed with H. pylori
infection over the past decade. Furthermore, we sought
to explore the risk factors associated with the emergence
of resistance as well as the presence of peptic ulcer
disease. Additionally, the study assessed the eradication
rates in patients who received treatment and examined
their evolution throughout the study period.

2 | METHODS

2.1 | Ethics statement

The study was approved by the local ethics committee
for research (Hospital Universitario Puerta de Hierro,
February 23, 2021) and by the ethics committees of all

(n=752, [95% CI: 73.8-79.2%]), which was significantly higher in patients
without prior treatment. The temporal progression of eradication rates showed
a substantial increase, with an average annual increase of 2.9% (IRR: 1.029,
[95% CI: 1.015-1.043], p <0.001).

Conclusions: The prevalence of antibiotic resistance in our setting (Madrid,
Spain) was remarkably high and remained stable throughout the study period,
except for a notable decline in metronidazole and double resistance.

clarithromycin, eradication therapy, metronidazole

What is Known

¢ Antibiotic resistance of Helicobacter pylori
(H. pylori) represents the primary factor in-
fluencing the efficacy of current therapeutic
regimens.
Given the dynamic and geographically variable
nature of antibiotic resistance, it is crucial to
conduct updated studies to identify the most
appropriate therapeutic strategies when anti-
microbial susceptibility testing is unavailable.

What is New

e The prevalence of antibiotic resistance in
Spain has remained consistently high over
the past decade, with a notable decline in the
incidence of metronidazole resistance and
double resistance but no change in clari-
thromycin resistance.

* The therapeutic changes set out in the “Joint
European Society for Pediatric Gastroenter-
ology, Hepatology and Nutrition/North Amer-
ican Society for Pediatric Gastroenterology,
Hepatology, and Nutrition Guidelines for the
Management of Helicobacter pylori in Chil-
dren and Adolescents (Update 2016)” have
resulted in enhanced eradication rates.

participating centers (study number 21/56). The
processing of all personal patient data was conducted
in accordance with the provisions of Regulation
(EU) 2016/679 of the European Parliament and
Council of April 27, 2016 (General Data Protection
Regulation).

2.2 | Study design and participants

We conducted an observational, retrospective, multi-
center study across 10 hospitals in Madrid, Spain. The
study included patients (aged 5-17 years) with H. pylori
infection, diagnosed by endoscopy, with positive
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gastric culture and antimicrobial susceptibility test
results between January 2011 and December 2020.

23 |
testing

Antimicrobial susceptibility

Biopsy specimens of the gastric antrum and body
obtained via endoscopy were used for H. pylori isola-
tion. The resulting samples were subsequently cultured
together on a selective medium designed for H. pylori
growth. Antibiotic susceptibility testing was performed
using the E-test method, with resistance defined ac-
cording to the European Committee on Antimicrobial
Susceptibility Testing guidelines."’ The susceptibility of
H. pylori to a range of antibiotics, including amoxicillin,
clarithromycin, metronidazole, tetracycline, levo-
floxacin, and rifampicin, was evaluated.

2.4 | Treatment and eradication

Patients who received treatment were guided by anti-
microbial susceptibility testing and followed the rec-
ommendations of the joint guidelines of the European
Society for Pediatric Gastroenterology, Hepatology and
Nutrition (ESPGHAN) and the North American Society
for Pediatric Gastroenterology, Hepatology, and Nutri-
tion (NASPGHAN) that were in force at the time of
treatment.'®'® The efficacy of treatment in eradicating
H. pylori was assessed using the '®C-urea breath test
or monoclonal stool antigen test 6-8 weeks following
the completion of treatment.

2.5 | Data collection

The data set comprised demographic, clinical, and
endoscopic data, as well as resistance and eradication
rate patterns. The presence of a resistant H. pylori
strain in patients with no prior eradication therapy and
pre-culture treatment failure indicated primary and
secondary resistance, respectively. Double resistance
was defined as the presence of H. pylori strains
that were resistant to both clarithromycin and
metronidazole.

2.6 | Data analysis

A thorough and comprehensive descriptive analysis
was conducted. The primary result was the frequency
of resistance, with a 95% confidence interval (Cl) cal-
culated using the Wilson method. The linear trend of
resistance over time was estimated using generalized
linear models with Poisson or negative binomial

distributions, accounting for overdispersion. Trend
analysis by age, sex, and origin subgroup was con-
ducted by including a time interaction term in the
model. The presence of a statistically significant inter-
action effect indicates disparate linear trends across
distinct subgroups.

An exploratory univariate analysis was performed to
examine potential risk factors associated with resist-
ance and peptic ulcer disease. Modified Poisson
regression models, both univariate and multivariate,
were then employed to estimate the unadjusted and
adjusted relative risks, respectively. Data analysis was
conducted using IBM SPSS version 20 (IBM Corp.) and
STATA version 17 (StataCorp LLC).

3 | RESULTS

3.1 | Study population

A total of 1205 patients (56.7% female) from 10 centers
in Madrid, Spain, were included in the study (Table S1).
The mean age was 11.2 years (+2.8 SD). Most parti-
cipants (89%) were Spanish, 4.5% South Americans,
2.8% Eastern Europeans, 2.4% North Africans, and
1.2% Asians.

3.2 | Medical history and symptoms
The most common symptoms prompting diagnostic
endoscopy were epigastric pain (42.4%), abdominal
pain in other locations (31.0%), reflux or pyrosis (5.3%),
nausea or vomiting (5.2%), and refractory iron defi-
ciency anemia (1.6%). Fortuitous diagnosis was made
in 14.5% of cases during endoscopy conducted for a
different indication. The most commonly associated
digestive diseases were eosinophilic esophagitis
(9.0%), gastroesophageal reflux (7.3%), celiac disease
(6.4%), and inflammatory bowel disease (0.8%)
(Table 1).

3.3 | Endoscopic findings

Overall, 7.3% (n=87, [95% CI: 5.8%—-8.8%]) of the
patients were diagnosed with peptic ulcer disease,
defined as the presence of gastric or duodenal erosions
or ulcers, via endoscopy. The risk of peptic ulcer dis-
ease was significantly higher in older patients
(12-17 years) than in younger ones (5—-11 years)
(relative risk [RR]: 1.52, [95% CI: 1.01-2.30], p = 0.04).
Similarly, non-Spanish individuals exhibited a signifi-
cantly higher risk of peptic ulcer disease than those
born in Spain (RR: 2.12, [95% CI: 1.34-3.36],
p=0.001) (Table S2).
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TABLE 1 Clinical and demographic characteristics of study patients.
Total number of patients Prior treatment (n =1183)
Clinical and demographic (n=1205) Yes (n=221) No (n=962)
characteristics n/IN % n/N % n/IN % p value*
Sex (female) 683/1,205 56.7 128/221 57.9 537/962 55.8 0.599
Age (years), mean + SD 11.2+2.84 - 11.4+2.83 - 11.2+2.85 - 0.404
Country of birth 0.330
Spain 1000/1124 89.0 194/216 89.8 788/886 88.9
South America 51/1124 4.5 10/216 4.6 39/886 4.1
Eastern Europe 32/1124 2.8 5/216 2.3 25/886 2.8
Africa 27/1124 2.4 2/216 0.9 25/886 2.8
Asia 13/1124 1.2 5/216 2.3 8/886 0.9
Other 11124 0.1 0/216 0 1/886 0.1
Main symptom <0.001
Epigastric pain 504/1189 42.4 105/221 47.5 397/962 41.3
Abdominal pain 369/1189 31.0 87/221 39.4 278/962 28.9
Reflux or pyrosis 63/1189 5.3 6/221 2.7 56/962 5.8
Vomiting or nausea 62/1189 5.2 7/221 3.2 55/962 5.7
Iron deficiency anemia 19/1189 1.6 3/221 1.4 16/962 1.7
Endoscopic incidental 173/1189 14.5 13/221 5.9 160/962 16.6
finding
Associated diseases 0.058
Eosinophilic esophagitis 109/1211 9.0 10/222 4.5 99/961 10.3
Gastro-esophageal reflux 88/1211 7.3 16/222 7.2 72/961 7.5
Celiac disease 78/1211 6.4 11/222 5.0 67/961 7.0
Inflammatory bowel 10/1211 0.8 2/222 0.9 8/961 0.8
disease
Other 63/1211 5.2 13/222 5.9 47/961 4.9
Peptic ulcer disease 87/1192 7.3 16/222 7.2 71/959 7.4 0.942
Eradication 752/982 76.6 124/196 63.3 628/786 79.9 <0.001

Note: Bold p values indicate significant differences (p < 0.05).

Abbreviations: n, number of patients; SD, standard deviation; %, percentage of patients.
*p Values were obtained using the chi-square test or Fisher's exact test for qualitative variables and the Student's t test for quantitative variables.

3.4 | H. pylori antibiotic resistance and
risk factors

A total of 221 out of 1183 patients (18.7%) had pre-
viously received unsuccessful treatment for H. pylori
infection. During the study period, 61% (n=721,
[95% CIl: 58.2%-63.8%]) of patients exhibited
resistance to any antibiotic: clarithromycin 42.9%,
(n=504, [95% CI: 40.1%—45.8%]); metronidazole,
24% (n =280, [95% CI: 21.5%—26.5%]); rifampicin,
14.8% (n=120, [95% Cl: 12.4%-17.4%])); levo-
floxacin, 5.2% (n=58, [95% CIl: 3.9%—6.6%]);
amoxicillin, 2.6% (n=30, [95% Cl: 1.7%—-3.6%));

tetracycline, 0.9% (n=10, [95% CI: 0.4%—1.6%])
and double resistance, 12.2% (n=143, [95% CI:
10.4%—-14.2%]). The full pattern of primary and sec-
ondary resistances is shown in Table 2.

Regarding the factors that increase the likelihood of
resistance development, patients who had previously
undergone unsuccessful eradication treatment ex-
hibited markedly elevated levels of resistance to clari-
thromycin (RR: 1.50, [95% CI: 1.32-1.71], p <0.001),
metronidazole (RR: 2.55, [95% CI. 2.09-3.10],
p <0.001), and double resistance (RR: 4.29, [95% ClI:
3.17-5.80], p <0.001) compared to those who had no
prior treatment. Spanish patients exhibited significantly
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TABLE 2 Antimicrobial resistance patterns: primary resistance (patients with no prior treatment) and secondary resistance (patients with

prior unsuccessful treatment).

Primary resistance

Secondary resistance

Antibiotics n/IN % 95% CI n/IN % 95% ClI p value*
Resistance to any antibiotic 535/940 56.9 53.7-60.1 166/219 75.8 69.5-81.2 <0.001
Amoxicillin 18/933 1.9 1.1-3.0 12/214 5.6 3.1-9.8 0.002
Clarithromycin 357/934 38.2 35.1-41.4 133/218 61.0 54.1-67.4 <0.001
Metronidazole 165/929 17.8 15.4-20.4 102/217 47.0 40.2-53.9 <0.001
Tetracycline 5/926 0.5 0.2-1.3 5/213 2.3 0.8-5.6 0.024
Levofloxacin 47/908 5.2 3.8-6.8 11/204 5.4 2.9-9.7 0.9
Rifampicin 100/663 15.1 12.4-18.0 17/138 12.3 7.5-19.2 0.403
Double resistance 65/932 7.0 5.4-8.8 71/217 32.7 26.5-39.4 <0.001

Note: Bold p values indicate significant differences (p <0.05).

Abbreviations: Cl, confidence interval; Double resistance, resistance to clarithromycin and metronidazole; n, sample size; N, total number of patients; %, percentage

of patients.
*p values obtained by chi-squared test or Fisher's exact test.

elevated resistance to clarithromycin (RR: 2.59, [95%
Cl: 1.82-3.68], p <0.001) and double resistance (RR:
2.24, [95% CIl: 1.12-4.45], p=0.022), whereas non-
Spanish patients demonstrated heightened resistance
to metronidazole (RR: 1.45, [95% CI: 1.11-1.90],
p =0.006) (Table 3).

3.5 | Time trend of H. pylori antibiotic
resistance

Concerning the evolution of antibiotic resistance over
the study period (2011-2020), resistance levels
remained largely stable, with a significant decrease in
metronidazole resistance, showing an average reduc-
tion of 5.9% per year (incidence rate ratio [IRR]: 0.941,
[95% CI: 0.898-0.985], p =0.01), as well as in double
resistance, with an average reduction of 6.7% per
year (IRR: 0.933, [95% CI: 0.875-0.995], p=0.03)
(Figure 1; Tables S3 and S4).

3.6 | Treatment and eradication rate

A total of 86.4% (1018/1178) of the patients received
treatment. Treatment was administered in accordance
with the findings of the antimicrobial susceptibility study
and aligned with the prevailing guidelines provided by
ESPGHAN and NASPGHAN at the time. The overall
eradication rate in patients who received treatment and
had eradication control (n=982) was 76.6% (n=752,
[95% Cl: 73.8%—-79.2%)]), being significantly higher in
patients who had not received prior treatment, with
an eradication rate of 79.9% (n=628, [95% CI:
76.9%—-82.6%]) versus 63.3% (n=124, [95% CI:
56.1%—70.0%]) in previously treated patients (p <0.001)

(Table 1). The eradication rates according to the various
therapeutic regimens employed, as well as the resistance
patterns to clarithromycin and metronidazole, are detailed
in Table S5.

The temporal progression of eradication rates ex-
hibited substantial enhancement, manifesting as a mean
annual augmentation of 2.9% (IRR 1.029 [95% CI:
1.015-1.043] p<0.001) (Figure S1). The data were
grouped according to the publication date of the
2016 ESPGHAN-NASPGHAN guidelines. A significant
improvement in the eradication rates was observed fol-
lowing the publication of the guideline, with an eradication
rate of 74.0% (n=381, [95% Cl: 69.9%—77.7%]) from
2011 to 2016, compared to 85.5% (n=370, [95% CI:
81.7%—-88.6%]) from 2017 to 2020 (p < 0.001).

4 | DISCUSSION

In our setting, antibiotic resistance was markedly ele-
vated, with primary resistance to clarithromycin and
metronidazole at 38.2% and 17.8%, respectively, and a
notable increase to 61% and 47%, respectively, in
patients with prior unsuccessful eradication treatment.
The results revealed resistance rates that are highly
comparable to those previously documented in our
country in studies with a smaller sample size.'*'® The
European Pediatric Registry of H. pylori Infection
(EuroPedHp Registry) has yielded significantly lower
overall rates of primary clarithromycin resistance
(20%-25%). However, when the resistance pattern
was analyzed according to the patient's origin, those
from Southern Europe showed higher rates (32.5%-
36.7%), consistent with those of our study. This origin
has been previously identified as a risk factor for
clarithromycin resistance.’”~'® These data reflect the
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TABLE 3 Risk factors for clarithromycin, metronidazole, and double resistance assessed by calculating relative risk using univariate and

multivariate analyses.

519

Univariate analysis

Multivariate analysis

nIN % RR’ p value 95% ClI RR’ p value 95% ClI
Clarithromycin
Sex Female 288/668 43.1
Male 216/506 42.7 0.99 0.884 0.87-1.13 1.02 0.733 0.90-1.16
Age (years) 5-11 260/625 41.6
12-17 243/548 44.3 1.07 0.343 0.93-1.22 1.11 0.121 0.97-1.26
Country of birth Outside Spain 27/145 18.6
Spain 471/974 48.4 2.60 <0.001 1.84-3.67 2.59 <0.001 1.82-3.68
Previous treatment No 357/934 38.2
Yes 133/218 61.0 1.60 <0.001 1.40-1.82 1.50 <0.001 1.32-1.71
Metronidazole
Sex Female 172/667 25.8
Male 108/501 21.6 0.84 0.096 0.68-1.03 0.87 0.179 0.70-1.07
Age (years) 5-11 158/622 25.4
12-17 121/545 22.2 0.87 0.202 0.71-1.08 0.89 0.247 0.72-1.09
Country of birth Spain 229/971 23.6
Outside Spain 46/144 31.9 1.35 0.024 1.04-1.76 1.45 0.006 1.11-1.90
Previous treatment No 165/929 17.8
Yes 102/217 47.0 2.65 <0.001 2.17-3.23 2.55 <0.001 2.09-3.12
Double resistance
Sex Female 90/667 13.5
Male 53/504 10.5 0.78 0.126 0.57-1.07 0.85 0.317 0.62-1.17
Age (years) 5-11 75/624 12.0
12-17 67/546 12.3 1.02 0.895 0.75-1.39 1.12 0.470 0.83-1.51
Country of birth Outside Spain 8/145 5.5
Spain 134/972 13.8 2.50 0.009 1.25-4.99 2.24 0.022 1.12-4.45
Previous treatment No 65/932 7.0
Yes 71/217 32.7 4.69 <0.001 3.47-6.35 4.29 <0.001 3.17-5.80

Abbreviations: 95% Cl, 95% confidence interval; Double resistance, resistance to clarithromycin and metronidazole; RR, relative risk.

Note: Bold p values indicate significant differences (p <0.05).

®RR estimated using modified Poisson regression and univariate and multivariate models.

considerable variability in antibiotic resistance pat-
terns observed in the European pediatric population,
which is influenced by several factors, including
geographical area, age, and previous antibiotic
use.?°723 Our study demonstrated that unsuccessful
prior treatment was the primary risk factor for resist-
ance development. In addition, we observed that
clarithromycin and double resistance were signifi-
cantly more prevalent in patients of Spanish origin,
whereas metronidazole resistance was more preva-
lent in patients of non-Spanish origin.

Regarding the evolution of resistance over the
10-year study period, we observed that clarithromycin
resistance remained stable at high levels, whereas
metronidazole and double resistance exhibited a
notable decline. The results obtained are in line with
those published by the EuroPedHp Registry, which, in
its first publication covering patients enrolled from 1999
to 2002, described primary resistance to metronidazole
of 23%, 21% in the period 2013-2016, and 18% in the
most recently published data covering the period
2017-2020."""'° In another study conducted in the
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FIGURE 1
(Spain) between 2011 and 2020.

French pediatric population over 11 years, a decrease
in primary metronidazole resistance was observed,
with resistances of 43% in the first period (1994-1998)
compared to 32% in the second part of the study
(1999-2005).2° However, this trend was not observed
in all studies conducted in the European pediatric
population, as a study published in Germany between
2002 and 2015 showed an increase in metronidazole
resistance when comparing the first study period (21%)
with the second (34%).?? With regard to double
resistance, data from the EuroPedHp Registry have
also demonstrated a substantial decrease in
recent years, from 8.6% in the period 2013-2016 to
3.8% in the period 2017-2020.""° In relation to the
progression of resistance in adults, our findings align
with those disseminated by the European Registry on
H. pylori Management (Hp-EuReg), which also docu-
mented a significant decline in primary resistance to
metronidazole when comparing the period 2013-2016
(33%) with the subsequent period 2017-2020 (24.5%),
as well as a reduction in primary double resistance from
14% in the period 2013-2016 to 11% in the period
2017-2020, although in this case, the reduction was
not significant.?*

Furthermore, considerable variation in resistance
was observed according to age. In the inaugural pub-
lication of the European pediatric registry, it was
observed that younger children (i.e., those <6 years)
exhibited significantly elevated clarithromycin resist-
ance compared to older children (i.e., those
>11 years)."” Subsequent pediatric studies, as in our
own, have not identified any significant differences in
resistance patterns according to age. This is likely due
to the fact that most recent studies have not included
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younger patients (<5 years). There was a significant
divergence in the resistance pattern when comparing
the pediatric and adult series. In Spain, several studies
conducted on adult subjects have demonstrated sig-
nificantly lower levels of primary resistance to clari-
thromycin (14%—22%) compared to those observed in
the pediatric population. Conversely, a higher preva-
lence of primary resistance to metronidazole has been
documented, with percentages ranging from 27% to
45%, compared to the pediatric population.?*2® The
higher rate of primary clarithromycin resistance in
children compared to adults indicates that resistance is
acquired in vivo during childhood. The alarming inci-
dence of clarithromycin resistance in previously
untreated pediatric patients may be associated with the
increasing use of macrolide, which is commonly em-
ployed not only in empirical therapy of H. pylori but also
in other infections prevalent in this age group, primarily
respiratory infections.®'°

The pandemic of severe acute respiratory syndrome
coronavirus 2 has precipitated a marked shift in the pat-
tern and severity of childhood respiratory infections.?® In
November 2023, the World Health Organization issued a
warning regarding an increase in respiratory diseases in
children in Northern China.*® Subsequently, this increase
has been associated with a higher incidence and severity
of Mycoplasma pneumoniae (M. pneumoniae) infections
in children in both Asian and several European countr-
ies.®" The impact this frequency and severity of M.
pneumoniae infections may have on pediatric macrolide
consumption and, secondarily, on H. pylori resistance
needs to be assessed.

The eradication rates were markedly higher in pa-
tients with no prior treatment. However, despite being
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targeted by sensitivity studies, eradication rates remained
below the desired level (>90% eradication). This may
have been influenced by other factors that could not be
evaluated, such as treatment adherence. Non-adherence
to treatment, defined as the ingestion of <90% of pre-
scribed doses, is a significant contributor to therapy fail-
ure despite the use of targeted treatments.*

In 2016, the ESPGHAN-NASPGHAN clinical prac-
tice guidelines for the management of H. pylori infec-
tion in childhood and adolescence were updated. The
guidelines introduced substantial alterations to the
recommended treatment approach, including increas-
ing the treatment duration to 14 days and using high
doses of proton pump inhibitors, particularly in young
children.'® A comparison of eradication rates according
to the date of publication of the new guidelines
revealed a statistically significant improvement in era-
dication rates in the period following guideline publi-
cation. This improvement reflects the positive impact of
the new proposed therapeutic recommendations on
eradication rates.

This study has several important limitations. In
particular, its retrospective nature means that some
treatment-related data, such as adherence, dosage,
and side effects, were not collected. Additionally, we
lack data on heteroresistance, and the results on
resistance patterns are specific to a particular popula-
tion, meaning they cannot be generalized. Never-
theless, the extensive sample size, lengthy study
period, and paucity of pediatric studies of this magni-
tude render these findings highly valuable, as they
facilitate a comprehensive understanding of the
resistance pattern and its temporal evolution. Conse-
quently, they enable the formulation of the most suit-
able therapeutic strategy when culture or antibiotic
sensitivity studies are unavailable.

5 | CONCLUSION

The prevalence of antibiotic resistance in our setting
was exceedingly high and remained stable over the
10-year study period, with the exception of a notable
decline in metronidazole and double resistance. Pre-
vious unsuccessful treatments are the primary risk
factors for the emergence of antibiotic resistance.
Despite the implementation of targeted treatments,
eradication rates remain below the desired target
(eradication >90%). However, following the publication
of the 2016 ESPGHAN-NASPGHAN guidelines, a sig-
nificant improvement in eradication rates was
observed. This reflects the favorable impact of the new
treatment recommendations proposed in the guide-
lines. Future research should focus on multicenter,
longitudinal studies to assess H. pylori resistance pat-
terns across varied populations and geographic
regions, ensuring generalizable findings.
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