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Abstract
Objective: Reliable non-invasive methods for detection of Helicobacter pylori (H. pylori) infection are requiredto investigate the incidence, transmission, and clearance of infection in childhood.  Detecting bacterialantigens in stool offer an alternative noninvasive diagnostic test. However its accuracy in developingcountries is not well established. The aim of this study was to evaluate the performance of stool antigen testfor H pylori in Iranian children with recurrent abdominal pain necessitating endoscopy.
Methods: One hundred three children enrolled in this study. Endoscopy and biopsy was done on all patientsproviding a criterion standard for validation of the H. pylori stool antigen (HpSA) tests. The presence of H.
pylori organisms in stool was determined by an enzyme-linked immunosorbent assay using a commerciallyavailable polyclonal antibody. HpSA sensitivity, specificity, and positive and negative likelihood ratios weredetermined with reference to the results of cultures of gastric biopsy.
Findings: Of the 103 children tested 41 (39.8%) and 39 (37.8%) were positive for H. pylori according to theresults of cultures of gastric biopsy and HpSA, respectively. The sensitivity, specificity, and positive andnegative likelihood ratios of HpSA were found to be 85%, 93%, 89.7%, and 90%, respectively.
Conclusion: In this pilot study, a low-cost and rapid diagnostic technique, stool antigen test proved to behighly sensitive and specific for detecting H pylori infection in children with recurrent abdominal pain. Ourresults are comparable to those reported elsewhere in children and demonstrate that the HpSA test canreplace endoscopy and biopsy for detecting H. pylori infection.
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Introduction

Helicobacter pylori (H. pylori) infection is acquiredmainly in childhood, especially in developingcountries[1], where the influence of socioeconomicfactors on the prevalence of H. pylori infection hasbeen shown[1-4]. There is a great contrast betweendeveloped countries, where only few children areinfected and developing countries, where most

children reach adulthood being H. pylori positive.In underdeveloped countries, up to 66% ofindividuals harbor the organism[5,6]. In developingregions, for socioeconomic reasons, most infectedchildren are not diagnosed and/or treated for H.
pylori infection.Although one important controversy relates tothe presence of recurrent abdominal pain inchildren, where an important association was
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observed between recurrent abdominal pain and
H. pylori infection in some populations[7-11], somestudies show H. pylori infection is probably not acause of recurrent abdominal pain in children[12].Many investigators have studied the criteria fordiagnosis and treatment of children infected by
H. pylori, but association of symptoms with H.
pylori infection in children presenting withnonulcer-dyspepsia is controversial[13-15].The criterion standards for diagnosis of active
H. pylori infection are methods based onendoscopy and biopsy[16]. Diagnosis of H. pyloriinfection can be made with both invasive andnoninvasive tests. Invasive tests include histology,culture and rapid urease test which requireendoscopy to obtain biopsies of the gastric mucosawhich is expensive and inconvenient. Noninvasivetests, which are based on analysis of samples ofbreath, blood, or stool, have been developed.Urease breath test (UBT) has been shown to beexcellent in performance, but is expensive, mayinvolve a visit to the hospital, and may becomplicated to perform[17]. Among thenoninvasive methods, serological tests cannot beapplied to young children because of lowsensitivity.Reliable non-invasive methods for detection of
H. pylori infection are required to investigate theincidence, transmission, and clearance of infectionin childhood. Detecting bacterial antigens in stooloffer an alternative noninvasive diagnostic test. Itsperformance in children and teenagers has beentested in some developed countries, showing asensitivity and specificity above 90%[18]; however,its accuracy in developing countries is not wellestablished. The aim of this study was to evaluatethe performance of stool antigen test for H pyloriin Iranian children with recurrent abdominal pain.

Subjects and MethodsOne hundred three children (aged 4-15 y, 47females, 56 males) who underwent uppergastrointestinal endoscopy due to recurrentabdominal pain were enrolled in this study.Exclusion criteria included receiving antibiotics,H2 antagonists, or proton pump inhibitors withinthe preceding 3 months. Recurrent abdominal

pain is defined as paroxysmal abdominal pain inchildren between the ages of 4 and 16 years thatpersists for more than 3 months and affectsnormal activity.The study was approved by the EthicsCommittee of the Qom University of MedicalSciences.Endoscopy and biopsy was done on all patientsproviding a criterion standard for validation of the
H. pylori stool antigen (HpSA) tests. Gastric biopsyspecimens were collected from the same locationin the antrum of the stomach. Specimens wereused for the culture of H. pylori. H. pylori wascultured on Columbia agar supplemented with 7%horse blood at 37°C for 4 to 6 days undermicroaerophilic conditions. Isolated strains wereidentified as H. pylori by Gram stain, morphology,and positive urease, oxidase, and catalase tests[19].Stool samples were collected from eachparticipant before endoscopy. The samples werestored at –20°C until analyzed. The presence of
H pylori organisms in stool was determined by anenzyme-linked immunosorbent assay using acommercially available polyclonal antibody kit(Astra SRL, Via Ciro Menotti, Milano, Italy).Stool samples were diluted, added to antibody-coated microwells, and incubated. H pylori-specificpolyclonal antibodies conjugated to horseradishperoxidase were added, incubated, and washedbefore peroxidase was added; a visible bluereaction indicated the presence of H pylori.HpSA sensitivity, specificity, and positive andnegative likelihood ratios were determined withreference to the results of cultures of gastricbiopsy specimens.Data were analyzed by descriptive analysisusing SPSS 18. Chi-square test was used tocompare categorical data.

FindingsOne hundred three patients were analyzed. Therewere 56 (54/4%) male and 47 (45/6%) femalepatients, with a mean age of 8.32 years. H pyloriinfection was detected in 41/103 (39.8%) of thepatients.39 (37.8%) of the 103 children tested, including22 (56.4%) females and 17 (43.6%) males with
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mean age of 9.14 years, were positive for H pyloriaccording to the results of HpSA test. Nostatistically significant difference was foundbetween sex and H. pylori infection (P=0.4).Of 41 patients who were positive by endoscopy-based tests 35 patients were also positive by theHpSA test; of 62 patients diagnosed as negative byendoscopy-based tests, 58 patients were alsonegative by the HpSA test.In this context, qualitative enzyme-linkedimmunosorbent assay polyclonal antibodies weredone for determination of the bacterial antigen inhuman stool. According to the detailedinformation provided within the commercial kit,the sensitivity, specificity, and positive andnegative likelihood ratios of the test used in ourstudy were 85%, 93%, 89.7%, and 90%,respectively. Table 1 shows the cross-classification of the defined standard for H. pyloriinfection status of these 103 children with theresults of the cultures of gastric biopsy specimens.
Table 1: H pylori status by cultures of gastric biopsyspecimens and HpSA

HpSA
status

Cultures of gastric biopsy specimens
Positive Negative Total

Positive 35 4 39
Negative 6 58 64

Total 41 62 103HpSA: H pylori stool antigen

DiscussionMethods for the detection of H. pylori infection areclassically divided into invasive and noninvasive.No single test is a fully reliable method fordetection of H. pylori in all instances. Evenhistology is not positive in 100% of infectedchildren[20]. The current criterion standard fordiagnosing H. pylori infection is endoscopic biopsyof the gastric tissue for rapid urease test,histology, and culture. However, such an invasiveprocedure has major disadvantages of anesthesia,discomfort, and the possibility to be a source ofethical problems.Based on the recommendations of the Europeantask force for H. pylori infection in children[16] the

authors stated that upper gastrointestinalendoscopy with gastric biopsy is the method ofchoice for symptomatic children, and noninvasivetests to screen children with abdominal pain arenot recommended. However, in developingcountries the infection rate in infants and youngchildren is high[6,21] and in such situations, aninvasive test in children may not be suitable.Although studies have suggested that the UBT isthe most reliable noninvasive test in the generalpopulation, it may be less efficient in pediatricpatients[17,22]. And despite the excellent diagnosticaccuracy of the UBT, it requires specialinstrumentation and specialized staff.Several noninvasive diagnostic methods basedon the detection of fecal antigens of H. pylori havebeen developed. At present, their diagnosticaccuracy is controversial[23,24]. Three differentforms of the test have been commercialized, anenzyme linked immunosorbent assay usingpolyclonal antibodies, an enzyme-linkedimmunosorbent assay using a monoclonalantibody, and a rapid immunochromatographictest using a monoclonal antibody.The United States and European authoritiesapproved the stool antigen tests as a reliable toolin the primary diagnosis and also in themonitoring of post treatment outcome of H. pyloriinfection[24,25].In the present study, HpSA test had sensitivityand specificity of 85% and 93%, respectively for
H. pylori screening in children with abdominalpain. Most previous studies in adults and childrenhave compared the efficacy and accuracy of thepolyclonal HpSA with the various invasive andnon-invasive tests used for diagnosing H. pyloriinfection[26-32]. We demonstrated high sensitivity,specificity and likelihood ratios for the polyclonalstool antigen compared with invasive test in thediagnosis of H. pylori infection in children. Thesensitivity and specificity of the stool test arereported to be over 90% in children withgastrointestinal symptoms[33-35].Although many investigators have reportedhigh sensitivities and specificities of HpSA tests inchildren, the opinions on the efficacy of the HpSAtest in patients with abdominal pain in developingcountries are conflicting. The accuracy of the stoolantigen test has been confirmed in children, andthis may be the optimal test to screen and confirmsuccess of eradication therapy[27,30]. The test may
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also be recommended for children whenendoscopic examination is infeasible[27,30] and forpost treatment eradication testing in children[19].The stool antigen test was found to be a usefulmethod to screen children with abdominal painfor H. pylori infection in developing countries.Stool antigen test, which detects present but notprevious infection of H. pylori, would be applicablein mass survey. Usefulness of stool antigen testsfor the screening of gastric cancer should beexamined. However there is a need for furtherstudies with a greater number of patients forevaluation of its accuracy in children of developingcountries.
ConclusionIn this pilot study, a low-cost and rapid diagnostictechnique, stool antigen test, proved to be highlysensitive and specific for detecting H. pyloriinfection in children with recurrent abdominalpain. Our results are comparable to those reportedelsewhere in children and demonstrate that theHpSA test can replace endoscopy and biopsy fordetecting H. pylori infection.
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