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Background and purpose: Successful treatment of Helicobacter pylori 

infection causes not only eradication of pathogen, but also prevents the 

associated diseases such as peptic ulcer, gastric carcinoma and 

lymphoma. The aim of this study was to evaluate the efficacy of 7 days 

triple therapy as a lowest drug resistance, shortest duration and fewer 

numbers of drugs in children. 

Materials and Method: The target population was 22 children <15 years 

with peptic disease complaints. The inclusion criteria were: positive 

endoscopic finding, inflammatory evidence in gastric biopsy and 

presence of Helicobacter pylori in gastric mucosa. Two pieces from 

incisura and body of gastric mucosa were taken and stained with Gimsa. 

Helicobacter pylori positive patients were treated with omeprazole, 

clarithromycin and amoxicillin for 7 days. One month later, all cases 

were evaluated by repeated endoscopy or Urea Breath Test and H pylori 

eradication were assessed. Data was gathered and analyzed with SPSS 

software, and McNamara's and Chi-Square test were performed. Results: 

Nineteen patients were studied including twelve boys, 26.3% 2-6 years 

and the rest older than 6 years. The most common clinical presentations 

and endoscopic findings were chronic abdominal pain (74%) and 

nodularity (47.4%), respectively. The per-protocol and intention-to-treat 

H. pylori eradication rates were 84.2% and 76%, respectively in seven 

days triple therapy regimen.  

Conclusion: Seven days triple therapy successfully eradicated H pylori 

in children. 

Article history: 

Received: 2   May 2014 

Revised:   26 June 2014 

Accepted: 21 Jul   2014 

 

Keywords: 

Helicobacter pylori, 

Eradication therapy, Child, 

Omeprazole, Clarithromycin, 

Amoxicillin 

http://jpr.mazums.ac.ir 

Asus
Typewritten text
DOI: 10.7508/JPR-V2-N2-72-77



Najafi M et al 

 

J Pediatr Rev. 2014;2(2)                                                                                                 73 

Introduction 

Helicobacter pylori (H. pylori) is acquired 

during childhood and has a long life in the 

absence of treatment. Infection could be 

acquired at any age; however, the incidence 

is higher in children. The prevalence of H 

pylori in childhood (<10 years) was reported 

80% in developing countries.1-3 The infection 

rate among children has reached to 50-60% in 

Bangladesh, 48% in Ethiopia and 50% in 

Egypt.4 H. pylori infection is prevalent in 

Iran, and the estimated prevalence of H. 

pylori infection is reported 65%.5 H. pylori 

cure rates are reported different in different 

geographical regions because of hosts as well 

as in H. pylori strains. Successful treatment 

of H pylori infection causes not only 

eradication of pathogen but also cures and 

prevents the associated diseases such as 

peptic ulcer, gastric carcinoma and 

lymphoma.6,7  

 The most successful eradication therapy 

includes combination treatment regimen in 

which the number, the frequency and the 

duration of medications and therapy should 

be considered. Recommended initial 

treatment consists of a gastric acid 

suppression agent and two antibiotics for one 

to two weeks.3 Triple therapy has been 

indicated as an effective method for H. pylori 

eradication in children.8 Treatment with three 

or four drugs achieves efficacy in more than 

80% of infected patients.4  

According to the standard 10-14 days triple 

therapy recommendations for treatment of H. 

pylori infection formulated at the Maastricht 

III Consensus Conference (2005) using a PPI 

with clarithromycin and amoxicillin or 

metronidazole twice daily remains the first 

choice treatment.9 In some studies from all 

over the world, the efficacy of eradication 

schemes has failed by drug resistance and 

poor compliance.4, 10Many children do not 

complete therapy because of long duration of 

drug consumption. The most effective 

regimen for H pylori eradication especially in 

children needs to be determined. In our 

country, helicobacter resistance to 

metronidazole has reduced the successful 

eradication rate.11 On the other hand ten days 

to two weeks classic regimen with 

clarithromycin constrains a great budget. So 

we applied this standard regimen for a shorter 

period to evaluate the regimen efficacy in 

children. The primary objective of the present 

study was to assess the efficacy of 7days 

triple therapy regimen consisting of 

omeprazole, amoxicillin and clarithromycin 

in children <15 years in a public hospital. The 

secondary objective was to investigate the 

association between clinical manifestation, 

age, sex, endoscopic findings and H pylori 

eradication. 

 

Materials and Methods 

A before- after, One sample, clinical trial 

study was carried out in the endoscopy ward 

of Children’s Medical Center (Tehran-Iran) 

from January 2011 to January 2012. Ethics 

approval for the study was obtained from the 

institutional review board of Tehran 

University of Medical Sciences. The target 

population was 22 children younger than 15 

years of age with complaints related to peptic 

disease. The inclusion criteria were positive 

endoscopic findings (nodular gastritis, 

duodenal or gastric ulcer), inflammatory 

evidence in gastric biopsy and presence of H. 

pylori in gastric mucosa. Exclusion criteria 

were positive history of allergy to each drugs 

used in our study, previous history of H. 

pylori eradication and recent antibiotic 

therapy. All participants and or their parents 

gave informed consent before participating in 

the study. 
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Endoscopy with some biopsies is a reliable 

diagnostic test for H pylori and related gastro 

duodenal diseases. Urea breathe test with or 

without nonradioactive isotope is another 

sensitive and specific test.3 

An expert pediatric gastroenterologist took 

two pieces from incisura and body of gastric 

mucosa for RUT (Rapid Urease Test) and 

histology. The gastric specimen was fixed in 

10% formalin and stained with Hematoxillin-

Gimsa and reported by a pathologist expert in 

pediatric GI pathology blindly. H.P. positive 

patients were treated with omeprazole (0.7-

3.3mg/kg/day) single dose in the morning, 

Amoxicillin (50mg/kg/day) and 

clarithromycin (15mg/kg/day) all in two 

divided doses for one week. One month after 

completion of therapy, all cases were 

evaluated by repeated endoscopy and gastric 

biopsy or qualitative Urea breathe test (C-

UBT).13 These procedures were selected 

based on patients’ willingness, ability to 

breathe test or endoscopic findings. Re-

endoscopy was done in patients with 

hemorrhagic ulcer, history of GI bleeding and 

those who could not do the breathe test.   

All data were gathered and coded. The 

software package SPSS version 19 and 

McNamara's test were used to perform the 

statistical analysis. P-value < .05 was 

considered significant. 

 

Results 

Of 22 patients, three were excluded from the 

study because of drug intolerance in two 

cases and failure to return in one case. One 

month after completion of treatment, 

endoscopic procedure was performed for 16 

cases and three cases went for urea breathe 

test.  

Among 19 patients, five (26.3%) were 2-6 

years and the rest (73.7%) were older than 6 

years old. There were twelve boys (63%) in 

the study. The most common clinical 

presentations were chronic abdominal pain, 

hematemesis and melena and both chronic 

abdominal pain and GI bleeding which are 

illustrated in table 1. The most endoscopic 

findings included nodularity and duodenal 

ulcer, no gastric ulcer was seen. Most 

endoscopic findings are shown in table 2.  

Based on histopathology evidences, 

inflammatory cells and H. pylori were 

observed in lamina properia of stomach in all 

biopsy specimens. Sixteen cases (72.8%) 

responded to triple therapy regimen whereas 

3 cases did not. Male/Female ratio was 10/6 

and 2/1 in responsive and non-responsive 

groups, respectively. Seven days triple 

therapy regimen eradicated H. pylori 84.2% 

per protocol and 76% intention to treat. No 

significant differences were seen between H. 

pylori eradication and sex, age and 

endoscopic finding, Table 3. 

 

Discussion 

Although it seems that effective treatments in 

adult will also effective in children, however 

the most efficient treatment for H pylori 

eradication in children needs to be 

determined.3 Drug resistance, side effects of 

drugs, intolerance due to long time therapy 

and high cost of treatment are amongst the 

causes of treatment failure. In this study we 

applied a regimen with lowest drug 

resistance, shortest duration of therapy and 

fewer numbers of drugs that more acceptable 

by children. It should be mentioned that 

regimen with less than 3 drugs is not 

effective enough and increases the acquired 

antibiotic resistance.3 

 Triple therapy is the most frequently used 

treatment regimen in children, but different 

eradication rates in different regions of the 

world were reported because of different host 

factors, different characteristics of the 
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Table 1: The most common clinical 

presentations 

clinical presentations                                   Number (%) 

Chronic abdominal pain                             74% 

hematemesis and 

melena                           
21% 

chronic abdominal pain 

and GI bleeding    
5% 

total                                                          100% 

 

Table 2: Endoscopic biopsy findings in 

patients  

endoscopic finding           Number (%) 

nodularity                                9 (47.4) 

duodenal ulcer                        5 (26.3) 

nodularity and                        5 (26.3) 

duodenal ulcer - 

total                                        19 (100) 

 

Table 3: The relation between H.pylori 

eradication and different variables   

Variables          
H.pylori eradication(P 

Value) 

Age                                                         .065 

Sex                                                         .061 

Endoscopy 

finding                                   
.070 

 

infecting strains and antimicrobial resistance 

acquired during the treatment.11 

Standard 7-14 days triple therapy 

recommendations for treatment of H pylori 

infection formulated at the Maastricht III 

Consensus Conference (2005) using a PPI 

with clarithromycin and amoxicillin or 

metronidazol twice daily remains the first 

choice treatment.9In our country resistance to 

metronidazol and sensitivity to 

clarithromycin were reported in some 

studies.13,14 Mirzaei et al. in 2013 indicated 

37.5% H pylori resistance to metronidazol in 

15-58- year- old Iranian patients.5 A study 

carried out in Poland (2012,) children 

resistance rates of H pylori to Amoxicillin, 

clarithromycin and metronidazol were 

reported 0%, 29% and 40%, respectively.4  

In addition, shorter therapy duration with 

clarithromycin may not only prevent a great 

burden on family’s economy but also 

decrease poor patient’s compliance and drugs 

adverse effects. Bontems et al. found (in 165 

children, median age 10. 4 years) 17% 

abdominal pain, 5% nausea and 0% vomiting 

with triple therapy group in contrast to 24%, 

8% and 4% respectively, in sequential 

therapy group.12 Uygun et al. in a study in 

2008 compared 14 days sequential and 7days 

standard triple drug regimen for H pylori 

eradication in patients older than 18 years of 

age and found no significant difference 

between the two groups regarding side effects 

(diarrhea, nausea/vomiting, abdominal 

discomfort and headache). All adverse effects 

resolved after completion treatment course.15 

Less side effects and better compliance may 

guarantee completion of treatment 

particularly, in children.   

Based on our study, seven days triple therapy 

regimen eradicated H pylori 84.2% per 

protocol and 76% intention to treat. An 

acceptable minimum success rate for H pylori 

eradication is 80% which was achieved in our 

study.15 Our findings was compatible with 

some previous studies which showed 

eradication rates >85 and 90% with triple 

therapy.17,9 In a study carried out in Iran, 

Najafi et al. confirmed the efficacy of 7 days 

triple therapy for H pylori eradication in 

children (84.2% and 72.8% per protocol and 

intention to treat respectively).17 On the other 

hand, rate of eradication with proton pump 

inhibitors, Amoxicillin and clarithromycin 

was lower than 80% in the USA, Europe, 

Japan, Korea and China in contrast to Hong 

Kong and Singapore (more than 80%).4 Kato 

et al. in 2004 found  triple therapy including 

metronidazol  more effective as the first line 

therapy in H pylori infected children in 
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compared to triple therapy with 

clarithromycin (87.5% vs77.4%) due to 

increasing resistance to clarithromycin in 

Japanese population.8 The most common 

clinical presentations in our study were 

chronic abdominal pain, hematoemesis/ 

melena, both chronic abdominal pain and GI 

bleeding (74%, 21%, and5% respectively). 

Saadah also showed abdominal pain as the 

most frequent clinical presentation in 230 

Saudi children with H pylori infection.18  

In our study, based on histopathology 

evidences, inflammatory cells and H. pylori 

were observed in lamina properia of stomach 

in all biopsy specimens. We also found 

nodularity as the most endoscopic findings 

(47.4%) followed by duodenal ulcer. Same 

results were also observed in another study 

among 2.7-16-year-old children by Najafi et 

al. 17 Similarly, nodularity also was the most 

common finding in a cohort children study 

that can associate with increased density of H 

pylori organism and more active 

inflammation.18 The degree of mucosal 

inflammation varies in severity from a 

minimal inflammatory infiltrate in lamina 

properia to sever gastritis with different 

architectures. Gold in 2001 reported an 

association between nodularity of antral 

mucosa and children’s H. pylori gastritis.3 

No significant differences were seen between 

H. pylori eradication and sex, age and 

endoscopic findings in our study that may be 

related to small size of our study population. 

Also, H pylori could be an independent risk 

factor. However Cutler observed a significant 

correlation between H. pylori elimination and 

advanced age (p = 0.002), chronic 

inflammation on baseline antral biopsy (p = 

0.024).  Eradication was also inversely 

related to the presence of a gastric ulcer (p = 

0.008) and lack of medication compliance (p 

= 0.030). Sotirios et al. among some 

influencing factors on H pylori eradication 

(sex, smoking, endoscopic findings, 

compliance with therapy) found that only  

absence of lymphoid follicles in routine 

gastric biopsies and coexistence of antral and 

body gastritis, significantly increased H. 

pylori eradication rate.19  

Limitation: our findings should be 

interpreted with caution because of small size 

of the study population. Peptic disease in 

children is not as common as in adults and 

only 22 patients were feasible and available 

through our study. 

Suggestion: A multicenter study with control 

group in large sample size is suggested.   

 

Conclusion 

In conclusion, our results showed that 7 days 

triple therapy was greatly efficient for 

eradication of H pylori in children. We also 

found no significant differences between H. 

pylori eradication and sex, age and 

endoscopic finding. 

 

Acknowledgment 

The present study was carried out as a 

medical student thesis with ID; 278 

 

Conflict of Interest 

The authors declare that there is no conflict 

of interests. 

 

Funding/Support 

The authors declare that there is no financial 

support in the forms of grants or any other. 

 

References 
1.Chi H,  Bair MJ, Wu M, Chiu N, Hsiao Y, 

Chang K. Prevalence of Helicobacter pylori 

infection in high-school students on Lanyu 

Island,Taiwan: Risk factor analysis and effect 

on growth. J Formos Med Assoc 2009; 

108(12):929–936. 



Najafi M et al 

 

J Pediatr Rev. 2014;2(2)                                                                                                 77 

2.Luneta N, Peleteiroa B, Bastosa J, Correia S, 

Marinhod A, Guimara˜esa JT, et al. Child day-

care attendance and Helicobacter pylori 

infection in the Portuguese birth cohort 

Gerac¸a˜o XXI. Eur J Cancer Prev. 2014; 

23(3): 193-8. 

3.Gold B.D. Helicobacter pylori infection in 

children. Curr Probl Pediatr Adolesc Health 

Care. 2001; 31(8): 247-66. 

4.Iwanczak F, Iwanczak B. Treatment of 

Helicobacter pylori infection in the aspect of 

increasing antibiotic resistance. Adv Clin Exp 

Med 2o12; 21(5): 671-680. 

5.Mirzaei N, Poursina F, Faghri J, Talebi M, 

Khataminezhad MR, Hasanzadeh A, et al.  

Prevalence of resistance of Helicobacter pylori 

strains to selected antibiotics in Isfahan, Iran.  

Jundishapur Journal of Microbiology 2013; 

6(5): e6342. 

6.Hu CT, Chiou PY, Wu Ch, Tseng Y, Chang Y, 

Lin NT. Aalysis of resistance to 

clarithromycin and virulence markers in 

helicobacter pylori clinical isolates from 

eastern Taiwan. TZU CHI Med J 2009; 

21(2):123-128. 

7.Houben MH, van de Beek D, Hensen EF, de 

Craen AJ, van 't Hoff BW, Tytgat GN. 

Helicobacter pylori eradication therapy in The 

Netherlands. Scand J Gastroenterol Suppl. 

1999;230:17-22. 

8.Kato S, Konno M, Maisawa S, Tajiri H, 

Yoshimura H, Shimizu T, et al. Result of triple 

eradication therapy in Japanese children. A 

retrospective multicenter study. J Gastroentrol 

2004; 39(9): 838-843. 

9.Malfertheiner  P,  Megraud F, OMorain C, 

Bazzoli F, El-Omar E, Graham D, et al. 

Current concepts in  the   management of 

Helicobacter pylori infection: the Maastricht 

III Consensus Report  Gut 2007; 56(6):772-81. 

10.Khodadad A, Farahmand F, Najafi M, Shoaran 

M. Probiotics for the treatment of pediatric 

Helicobacter Pylori infection: A randomized 

double blind clinical trial .Iranian Journal of 

Pediatrics 2013; 23 (1): 79-84. 

11.Siavoshi F, Pourkhajeh AH, Merat Sh, Asl-

Soleimani H, Heydarian E, Khatibian M, et al. 

Susceptibility of various strains of 

Helicobacter pylori to selected agents. Arch 

Iranian Med 2000; 3(2): 60-63. 

12.Bontems P, Kalach N, oderda G, Salame A, 

Myshont L, Miendje D, et al. Sequential 

therapy vs. tailored triple therapies for 

helicobacter pylori infection in children. J 

Pediatr Gastroenterol Nutr 2011;53(6): 646-

650. 

13.Fazeli SA, Tabibian A, Zaim J. Substance 

produced by Pseudomonas aeruginosa inhibits 

the growth of Helicobacter pylori In vitro. 

Jrms 2003; 8 (1): 90-93. 

14.Hashemi J. Comparison of triple therapy 

regimen containing Ciprofloxacin low dose 

furazolidone with conventional quadruple 

regimen. Jundishapur Scientific Medical 

Journal  2009; 8(4): 446-454. 

15.Uygun A, Kadayifci A, Yesilova Z, Safali M, 

Ilgan S, Karaeren N. Comparison of sequential 

and standard triple-drug regimen for 

Helicobacter pylori eradication: a 14-day, 

open-label, randomized, prospective, parallel-

arm study in adult patients with nonulcer 

dyspepsia. Clin Ther. 2008; 30(3):528-34. 

16.Arenz T1, Antos D, Rüssmann H, Alberer M, 

Buderus S, Kappler M, et al. Esomepazole 

based 1 week triple therapy directed y 

susceptibility testing for eradication of 

helicobacter pylori infection in children. J 

Pediatr Gastroenterol Nutr.2006; 43(2): 180-4. 

17.Najafi M, Eftekhari K, Khodadad A, 

Farahmand F, Motamed F, Fallahi Gh, et al. 

The efficacy of a 1- week triple therapy for 

eradication of Helicobacter pylori infection in 

children. Arab Journal of Gastroenterology 

2011; 12(1): 37–39. 

18.Saadah OI. Helicobacter pylori infection in 

Saudi children; clinical, endoscopic and 

pathological findings. Arab Journal of 

Gastroenterology 2010; 11(1): 39–43. 

19.Georgopoulos SD, Ladas SD, Karatapanis S, 

Mentis A, Spiliadi C, Artikis V, et al. Factors 

that may affect treatment outcome of triple 

Helicobacter pylori eradication therapy with 

Omeprazole, Amoxicillin, and Clarithromycin 

Dig Dis Sci 2000; 45 (1): 63-67. 


