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ABSTRACT
Objective: Proton pump inhibitors significantly reduce Helicobacter pylori colonization and provide recovery in its 
activity and inflammation. We investigated; the effects of eradication initiated 28 days after proton pump inhibitor 
treatment and eradication initiated simultaneously with proton pump inhibitor treatment, on treatment success rates of 
Helicobacter pylori. 
Material and Methods: The study took place at our tertiary care hospital, where 42 patients in the study group were 
given oral lansoprazole treatment for 28 days followed by eradication treatment and 41 patients in the control group 
were given both treatments simultaneously. Eradication success was monitored using Helicobacter pylori polyclonal 
antigen stool tests.
Results: A total of 83 participants, aged between 8 and 18 years, tested positive for Helicobacter pylori. The mean 
age of the participants was 15.14 ± 2.01 years. The Helicobacter pylori cure rate was found to be 92.9% in the study 
group and 92.7% in the control group. There were no significant differences observed between the two groups in terms 
of eradicating Helicobacter pylori (p=0.976). 
Conclusion: We found no significant differences in Helicobacter pylori treatment success rates with modified proton 
pump inhibitor usage in children. 
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ÖZ
Amaç: Proton pompa inhibitörleri Helicobacter pylori kolonizasyonunu önemli ölçüde azaltarak aktivitesinde ve 
inflamasyonda azalma sağlar. Proton pompası inhibitörü tedavisinden 28 gün sonra başlatılan eradikasyonun ve proton 
pompası inhibitörü tedavisiyle eş zamanlı başlatılan eradikasyonun Helicobacter pylori tedavi başarı oranlarına etkisini 
araştırdık.
Gereç ve Yöntemler: Araştırma, üçüncü basamak tedavi merkezi olan hastanemizde gerçekleştirildi; burada çalışma 
grubundaki 42 hastaya 28 gün boyunca oral lansoprazol tedavisi ve ardından eradikasyon tedavisi verildi, kontrol 
grubundaki 41 hastaya ise her iki tedavi aynı anda verildi. Eradikasyon başarısı Helicobacter pylori poliklonal antijen dışkı 
testi kullanılarak değerlendirildi.
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INTRODUCTION

Helicobacter pylori (H. pylori) is a type of bacteria that has a spiral 
shape and is gram-negative and microaerophilic. It’s prevalence 
varies depending on geographical location. It is found in more 
than 85% of people in areas with low socioeconomic status, and 
30-40% of people in areas with high socioeconomic status (1). 
H. pylori is associated with gastrointestinal (GI) diseases, such 
as peptic ulcer disease, mucosa-associated lymphoid tissue 
lymphoma, and adenocarcinoma, as well as other diseases 
like growth and developmental retardation, iron-refractory iron 
deficiency anemia, and idiopathic thrombocytopenic purpura 
(2). 

Based on the European Society for Pediatric Gastroenterology, 
Hepatology and Nutrition (ESPGHAN) guidelines, to diagnose 
H. pylori in children, a positive culture or the presence of H. 
pylori gastritis in a biopsy, as well as another positive test like 
a rapid urease test or polymerase chain reaction (PCR), is 
required (3).

The treatment for H. pylori typically involves proton pump 
inhibitors (PPIs), such as lansoprazole or esomeprazole, along 
with amoxicillin and clarithromycin, or PPIs, amoxicillin, and 
metronidazole (3). However, antibiotic resistance has become 
a problem, so new treatment protocols with different antibiotics 
have been developed for successful eradication (4,5). It is 
known that H. pylori has developed high resistance rates 
against conventional treatments in some populations, including 
Turkey (6-8). Therefore, the updated H. pylori guideline of 
ESPGHAN recommends using either a high dose of amoxicillin 
or the quadruple therapy protocol containing bismuth in health 
centers where antibiotic susceptibility tests are not available (3). 

The mechanism behind the repression of H. pylori and the 
changes in gastric inflammation are not yet entirely clear. 
However, it is believed that changes in gastric pH caused by 
PPIs prevent H. pylori from growing and surviving (9). Acid 
suppression therapy performed with PPIs is known to change 
the anatomic distribution and strength of H. pylori in patients 
with gastritis (10). PPIs reduce the intensity of H. pylori in both 
the antrum and corpus, which can help to alleviate gastritis 
activity and chronic inflammation (11). PPIs affects the density 
and distribution of H. pylori (3,10). We still do not know if the 
timing of PPIs treatment has an impact on H. pylori eradication. 

This study aims to investigate whether applying antibiotic 
treatment after 28 days of using PPIs increases or decreases 
treatment success in H. pylori eradication treatment.

MATERIALS and METHODS

Our study aimed to include pediatric patients between the 
ages of 8 and 18, who visited the pediatric gastroenterology 
outpatient clinic at Gülhane Research and Training Hospital 
between January 2022 and July 2022 and were diagnosed with 
H. pylori infection after undergoing upper GI endoscopy. Prior to 
the procedure, all patients and their parents signed an informed 
consent form. The reason for selecting children at or over the 
age of 8 was that the treatment protocol for those below the 
age of 8 differs based on treatment guidelines. The patients 
diagnosed with H. pylori are treated under the guidelines of the 
ESPGHAN (3). 

An experienced pediatric gastroenterologist performed all 
upper gastrointestinal (GI) endoscopies using an Olympus® 
gastroscope that had an outer diameter of 9.2 mm. The 
endoscopies were conducted in the operating room while 
the patient was under deep sedation. Biopsy samples were 
obtained from the recommended sites during the procedure, 
following the guidelines provided by the ESPGHAN (3). A single 
pathologist analyzed the biopsy samples based on the Sydney 
System, which assesses chronic inflammation, activity, atrophy, 
intestinal metaplasia, and the presence or absence of H. pylori 
(12).

The study involved 83 patients who were diagnosed with H. 
pylori and tested positive for it using the polyclonal antigen 
stool test, rapid urease test, and biopsy materials. Patients with 
dyspeptic complaints underwent the polyclonal antigen stool 
test first, followed by the other two tests using biopsy materials 
obtained during endoscopy, to confirm the histopathological 
diagnosis of H. pylori. Once the diagnosis was confirmed, the 
planned treatments were initiated. All the patients attended 
their follow-up sessions regularly, and none of them were 
excluded from the study. The patients were assigned a number 
using a web-based computer system and included in the study 
according to the order they applied to the outpatient clinic for 
the evaluation of pathology results. Forty-two patients were 
assigned to the study group, where they were given lansoprazole 
(1 mg/kg/day) for four weeks. A 4-week pretreatment period 
was scheduled for the study group based on a previous adult 
study demonstrating the effectiveness of PPIs in improving 
elimination success (13). Bismuth base therapy was prescribed 
to all patients due to common amoxicillin and clarithromycin 
resistance. From the first day of the fifth week after the biopsy 
was performed, they were given tetracycline (25-50 mg/kg/

Bulgular: Çalışmamıza yaşları 8 ile 18 arasında değişen ve Helicobacter pylori pozitif olan toplam 83 katılımcı dahil edildi. Katılımcıların 
ortalama yaşı 15.14±2.01’di. Helicobacter pylori iyileşme oranı çalışma grubunda %92.9, kontrol grubunda ise %92.7 olarak bulundu. 
Helicobacter pylori’nin eradikasyonu açısından iki grup arasında anlamlı bir fark gözlenmedi (p=0.976).
Sonuç: Çocuklarda modifiye proton pompa inhibitörü kullanımı ile Helicobacter pylori tedavisi başarı oranlarında anlamlı bir fark bulunamadı.
Anahtar Sözcükler: Özofagogastroduodenoskopi, Helicobakter pylori, Proton pompa inhibitörleri, Tedavi
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day), bismuth (<10 years of age: 4x262 mg, >10 years of age: 
4x524 mg), and metronidazole (30 mg/kg/day) for two weeks.  
Forty-one patients were assigned to the control group (standard 
timing group), where they were given antibiotic eradication 
treatment by being given lansoprazole (1 mg/kg/day, orally), 
tetracycline (25-50 mg/kg/day), bismuth (<10 years of age: 
4x262 mg, >10 years of age: 4x524 mg), and metronidazole 
(30 mg/kg/day) simultaneously for two weeks. Afterward, the 
treatment was completed. The eradication treatments were 
initiated at the doses mentioned in the ESPGHAN guideline 
(3). After eight weeks of cessation of eradication, the response 
to the H. pylori eradication treatment was evaluated using the 
H. pylori polyclonal antigen stool test, which is a non-invasive 
method recommended in the ESPGHAN guideline to assess 
the success of eradication. The patients were not given written 
information about possible drug side effects but were asked if 
they experienced any issues during their treatment that could 
lead to complaints.

This research protocol was thoroughly examined and authorized 
by the Scientific Research Ethics Committee of Gülhane 
Training and Research Hospital, with approval number 2021-
345 on September 23rd, 2021. The research was conducted 
in compliance with the principles outlined in the Helsinki 
Declaration.

Statistical analysis

The data were processed and analyzed with the Statistical 
Package for the Social Sciences (SPSS) for Windows 21.0 
package software. In the presentation of the descriptive 
statistics, frequency and percentages are used for the discrete 
variables, while mean ± standard deviation (SD) values are used 
for the continuous variables. Pearson’s chi-squared (χ2) test was 
used in comparing the discrete variables, while the Crosstabs 
procedure was used in comparing two different variables in the 
study and control groups. The correlation between the variables 
was evaluated with the Spearman’s correlation coefficient. 
p<0.050 was acknowledged as statistically significant.

A power analysis was conducted to determine the necessary 
sample size for the study. The G*Power 3.1 program was used 
to calculate the statistical power of the test. Based on a similar 
study published by Janssen et al. (14), where the odds ratio of 
eradication rates was 0.201, and the actual α was 0.020. To 
achieve a statistical power of at least 80%, the study required 
a minimum of 70 participants, with 35 people in each group, at 
a significance level of 5%. Fortunately, we could include more 
participants than the minimum number required.

RESULTS

The study involved 83 patients aged between 8 to 18 years 
who had been diagnosed with H. pylori through histopathology 
(Figure 1). None of the patients had been admitted to the 

hospital before due to dyspepsia. Out of the 83 patients, 54 
(65.1%) were female and 29 (34.9%) were male. Heartburn 
(74.7%), abdominal pain (67.5%), nausea (30.1%), eructation 
(8.4%), loss of appetite (6%), and bad breath (2.4%) were the 
most common symptoms that led to upper GI endoscopy. All 
patients had antral gastritis or pangastritis, but none of them 
had a peptic ulcer as confirmed by the endoscopy results (Table 
I). All patients were given H. pylori eradication treatment, and 
92.8% of them (77 patients) were successfully treated (Table 
II). However, six patients who did not respond to the treatment 
still had the same complaints after it. The parents confirmed 
that all patients had taken their medications as prescribed, 
on time and in full. None of the patients developed any side 
effects from the treatment, and the treatment process was 
not terminated for any reason. The biopsy materials obtained 

Table I: Upper gastrointestinal endoscopy results of the 
participants

Endoscopy result Total* Study 
group*

Control 
group*

Antral gastritis
Antral gastritis + Esophagitis

35 (42.2)
1 (1.2) 12 (28.6) 24 (58.5)

Pangastritis
Pangastritis + biliary reflux

42 (50.6)
5 (6) 30 (71.4) 17 (41.5)

Total 83 42 41
*: n(%)

Table II: Efficacy of treatment modalities on cure rates

Treatment
Result*

p*
Cure Positive Total

Study group 39 (92.9) 3 (7.1) 42
0.976Control group 38 (92.7) 3 (7.3) 41

Total 77 (92.8) 6 (7.2) 83
* Pearson’s chi-squared (χ2) test

Table III: The correlation of the eradication results to the 
activity, colonization, and inflammation of Helicobacter 
pylori

Result
Correlation p*

H. pylori activity 0.054 0.627
H. pylori inflammation 0.088 0.429
H. pylori colonization 0.173 0.118

*Spearman’s correlation

Table IV: Results accompanying or not accompanying 
esophagitis, pangastritis, and biliary reflux

Endoscopy result Cured 
Ones* Positive* χ2 p

Antral Gastritis 32 (91.4) 3 (8.6) 0.116 0.734
Pangastritis 40 (95.2) 2 (4.8) 0.116 0.734
Antral gastritis + Esophagitis 1 (100) 0 (0) 0.079 0.779
Pangastritis + biliary reflux 4 (80) 1 (20) 1.294 0.255

*: n(%), χ2: Pearson’s chi-squared test
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we analyzed the success rates of eradication treatment for 
patients who tested positive for H. pylori. We compared the 
outcomes of patients who took lansoprazole at the same time 
as the treatment to those who took it after using lansoprazole 
for 28 days.

There have been various reasons reported for the failure of 
treatment for H. pylori. Some of these include the patient not 
following the treatment as instructed, resistance to antibiotics, 
and excessive bacterial load (3,16). However, it is unfortunate 
that antibiotic susceptibility tests are often expensive and not 
available in many health centers. At our institution, we use 
histopathological and rapid urease tests to check for positive 
results. Based on the test results, we diagnose the patient and 
recommend the same treatment as advised in the guideline (3). 

PPIs are an essential component of every H. pylori eradication 
therapy, as they increase the success rate of the treatment by 
creating a suitable pH level for the antibiotics used to eradicate 
the bacteria. Although they have a weak eradication potential 

during endoscopy were analyzed and evaluated based on 
the advanced Sydney System, and there was no statistically 
significant correlation between the activity, inflammation rate, 
and colonization intensity of H. pylori and the success of the 
eradication process (Table III). The success of eradication 
was not correlated with only antral gastritis or pangastritis, or 
the presence of esophagitis or biliary reflux along with antral 
gastritis or pangastritis (Table IV).

DISCUSSION

To successfully eradicate H. pylori, it is crucial to complete 
the treatment as prescribed and on time. Patients and their 
families should be informed about the potential side effects of 
the medications and educated about the treatment process. 
Extending the treatment plan from 7-10 days to 14 days could 
increase the likelihood of success (3,15). Additionally, other 
factors can affect the success of the treatment. In this study, 

Figure 1: Determination of eradication ratio study group and control group.

83 were entered the study
+

randomisation

83 children were screened

42 were assigned to experimental 
group

41 were assigned to control 
group

12 were diagnosed 
antral gastritis

30 were diagnosed 
pangastritis

PPI+eradication* PPI+eradication**

24 were diagnosed 
antral gastritis

17 were diagnosed 
pangastritis

92.9% (n:39) eradication was achieved 92.7% (n:38) eradication was achieved

*Eradication treatment started 28 days after PPI

**Eradication treatment started at the same time as PPI
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antral gastritis or pangastritis, did not significantly impact H. 
pylori eradication treatment success. While we recognize that 
the compared scenarios are different, we observed that biliary 
reflux does not positively contribute to H. pylori intensity nor 
have a negative effect on H. pylori eradication.

It’s important to note a few limitations in this study. Firstly, due to 
the way the biopsy samples were grouped as “antrum-corpus”, 
it was not possible to make an anatomical comparison. 
Secondly, gender discrimination was not made due to the 
limited number of patients compared to adults. Lastly, all 
patients received bismuth-containing treatment as there was 
no detection of antibiotic resistance in our hospital.

Our research has revealed that administering PPIs either before 
or concurrently with antibiotics to pediatric patients aged 8-18 
years may not have a significant impact on eradicating H. 
pylori, despite PPI’s known influence on H. pylori colonization. 
These findings differ from those observed in adult patients. 
Further comprehensive research is necessary to gain a deeper 
understanding of this issue.
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