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Abstract

Study Aims: The purpose of this study was to evaluate the test preferences for Helicobacter pylori detection in developing countries. 

Patients and methods:  A systematic search of PubMed, Web of Science, EMBASE, ClinicalTrials.Gov, OVID, and the Cochran Library databases was 
performed to identify relevant review articles, editorials, and original studies published in the English language using the following.

Results: Sufficient information was available to pool data from 67 randomized trials for meta-analyses. Non-invasive diagnostic methods, including the 
stool antigen test, were used in three studies to determine H. pylori infection. Another 64 (96%) studies were designed with invasive tests to address diagnoses 
related to H. pylori infection. The enzyme-linked immunosorbent assay method was used in 21 (32.3%) studies. Diagnostic processes in another 44 studies were 
performed with endoscopic biopsy specimens. Culture results were reported only in two studies with histopathology, and molecular test results were discussed in 
six studies, whereas histopathology results were given in only six studies. A significant difference in H. pylori positivity was found among countries.

Conclusions: In light of these results, it will be important to address the following question: Which test is best for H. pylori diagnosis in developing countries? 
This is a complicated question, but changing H. pylori testing policies in developing countries is urgently needed to grant better access to service. Future studies 
should focus on clarifying which test is more appropriate for patients with an H. pylori infection while taking into account clinical characteristics, pre-infection 
status, and availability and cost.
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INTRODUCTION
Helicobacter pylori infection is one of the most common 

chronic infections worldwide [1]. It is also responsible for deaths 
from peptic ulcers. Moreover, H. pylori-related gastric cancer 
causes more than one million deaths per year worldwide [2], 
making it a serious public health concern. The main burden of this 
disease in developing countries can be ascribed to overcrowding 
and poor hygiene. Infection due to H. pylori is common in 
developing nations, and basic research continues to expand 
our knowledge but presents new challenges. The prevalence of 
infection ranges from 20% in developed/industrialized countries 
to more than 90% in the developing world [3- 5]. Helicobacter 
pylori can be diagnosed by non-invasive or invasive methods. 
The choice of the appropriate diagnostic technique may vary 
depending on the clinical setting, laboratory infrastructure, 
and the presence of specialists. Non-invasive tests include the 
13C-urea breath test (UBT), stool antigen test (SAT), and serology. 
The UBT is a readily available test with an accuracy rate of >97% 
[6,7]. The SAT is reported to have a sensitivity of 76–81% and a 
specificity of 80–93% [8,9]. Both the UBT and SAT can be used 
for infection follow-up after eradication therapy because of their 
ability to detect an active infection [10].

Serological tests are widely used and inexpensive; however, 
the diagnostic accuracy is variable, and only validated IgG tests 
should be used [11]. Positive serology may indicate a past 
infection and thus cannot be used for infection follow-up after 
eradication [12,13]. Moreover, serology is helpful in patients with 
a low bacterial load (e.g., use of antimicrobial or antisecretory 
agents, bleeding, and the presence of malignant lesions) and 
therefore remains the only type of test that is not affected by local 
changes in the stomach [14].

Invasive techniques requiring endoscopy are usually 
preferred in patients with a higher prevalence of gastrointestinal 
disorders, as well as for their superiority in analyzing the severity 
of gastritis and detecting premalignant lesions [11].

The purpose of this article is to review the most important 
results of various established diagnostic tests and to discuss new 
perspectives on managing this complex and interesting infection 
in developing countries.

Patients and methods

Our study period was taken into account between Januay 
1998 to December 2016. This Meta analysis was carried out in 
according to the Declaration of Helsinki [15].
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Literature search 

A systematic search of PubMed, Web of Science, EMBASE, 
ClinicalTrials.Gov, OVID and the Cochran Library databases were 
made to identify relevant review articles, editorials, and original 
studies published using the following key words: Helicobacter 
pylori/H. pylori/HP, diagnosis/identification, clinical test, 
developing countries [16]. (Such as Korea, Turkey, México, etc.) in 
English language. Data were independently extracted from each 
study by two of the authors working independently and using 
a predefined form; disagreements were resolved by discussion 
with other investigator.

Inclusion and exclusion criteria 

Published reports were selected for inclusion in the 
systematic review according to the following criteria: English 
language publication; studies of testing positive for the presence 
of H. pylori prior to treatment and eradication of the infection 
documented by histopathology, culture, ELISA, stool antigen, 
carbon (C) 14 urea breath test (UBT) or 13 C-UBT and molecular 
tests. Studies not meeting these criteria, those without data for 
retrieval, and duplicate publications were excluded from the 
meta-analysis. (Figure1)

Quality assessment 

The quality of included studies was assessed using the Risk 
of Bias table outlined in the Cochrane Reviewer’s Handbook 5.0.1 
[17]. 

Data extraction 

The data extracted from each study included the following: 
general article information (author, publication date, journal 
name, etc.); data to calculate the value of the total effect (positivity, 
negativity, etc.); clinical heterogeneity of the study (sex, age, 
concurrent disease, etc.); methodological heterogeneity of the 
study (design type, randomized, blinded, follow-up, quantity 
of and processing methods for specimens, and methodology). 
Studies were reviewed and data extracted by two independent 
reviewers with knowledge of clinical medicine, epidemiology, 
and medical statistics, with discrepancies resolved through 
discussion. The proportional distributions of positive results 
were made for the country, year and method. This process for 
data extraction was repeated to ensure accuracy.

Statistical Analysis 

Statistical analyses were performed with SPSS 21.0 (SPSS 
Inc., Chicago, IL, USA) Results were given as mean ± standard 
deviation, and frequencies for categorical variables. Comparisons 
were performed with one-way ANOVA test, and two-tailed and a 
p value of <0.05 was accepted as statistically significant.

RESULTS

Study Choice 

There were 1174 publications retrieved from the search 
and 1063 were excluded because they were not randomized 
trials, had inappropriate comparators, or both (Figure 1). Of 
the 111 potential studies, 44 were excluded because they have 
inadaptable data, contained ineligible comparators, and were 

duplicate samples. There were 67 trials included with 114604 
patients that met eligibility criteria and were included in this 
systematic review. Sufficient information was available to pool 
data from 67 randomized trials for meta-analyses. 

The selection of study included in the Meta analysis is described 
in a flow chart in (Figure 1). Included studies were divided into 11 
groups according to the country, 5 groups according to test and 
3 groups according to years. The distributions of incorporated 
study were as follow: 5 Argentina (n=2262), 7 Brazil (n=5685), 
5 China (n=3752), 6 India (n=1491), 5 Indonesia (n=4037), 12 
Iran (n=6586), 5 Korea (n=76105), 5 Malaysia (n=1664), 1 Rusia 
(n=3149), 5 South Africa (n=966) and 11 Turkey (n=8907). 
When the H. pylori diagnoses of the 68384 (59,66%) patient 
were evaluated,39,2±12,6 Argentina, 39,7±20,6 Brazil, 56,4±10,1 
China, 45,8±25,3 India, 39,6±27,1 Indonesia, 45,6±17,2 Iran, 
31,2±14,9 Malaysia, 87,1±NA Rusia, 61,7±17,4 South Africa, 
47,9±18,1 South Korea and 55,2±17,7 Turkey. (Figure 2) There 
was statistically significant difference among the countries for H. 
pylori positivity (p<.001).

Outcomes 

In three studies non-invasive diagnostic methods such as 
stool antigen were used to determine H. pylori infection. In a 
study conducted in Brazil, 363 eligible individuals were studied 
with 13C-UBT. The prevalence rate of H. pylori infection was 
63.4% (95%CI 59.3%–69.3%) [24]. In another prospective study, 
fecal samples of 59 dyspeptic patients who underwent endoscopy 
was evaluated for H. pylori gaita antigen. In 22 (91.7%) of the 59 
patients who participated in this study, H. pylori stool antigen test 
was found to be positive. Sensitivity, specificity, positive predictive 
value (PPV), negative predictive value (NPV) and accuracy were 
91.7%, 100%, 100%, 94.6% and 96.6%, respectively [30]. Other 
64 (96%) studies were designed with invasive tests to address 
diagnosis related to H. pylori infections. The ELISA method was 
used 21 (32%) studies, diagnostic process in other 44 (68%) 
study were performed with endoscopic biopsy specimens. When 
used tests detailed; culture results were reported only two 
studies with histopathology, and molecular test results were 
discussed in 6 study, histopathology results were given with 6 
study. Histological examination of 90 patients who underwent 
rapid urease test showed H. pylori in 67.8% (n=61) of the biopsy 
specimens. In this study, the sensitivity and specificity of urease 
test were found as 65.9% and 100%, respectively [84]. The antral 
biopsies taken from 1298 patients in a retrospective study in 
Turkey; Helicobacter pylori were positive in 918 (71%) patients, 
in 379 (29%) patientswas found to be negative. The prevalence 
of males and females was similar. The frequency of Helicobacter 
pylori was found to be 73.2%, 71.5%, 68.6% and 70.4% in the 14-
30 years, 31-45 years, 46-60 years, 61-88 age groups, respectively 
[34]. In a study conducted with a total of 1022 patients in China, 
71.7% of patients were found positive for H. pylori by ELISA 
test. Helicobacter pylori infection was equally common in all age 
groups [48]. In a study with UBT in Iran, 60 children who met the 
Rome III criteria of dyspepsia were included. Of the 60 patients, 
28 (46.7%) were found positive H. pylori and 32 (53.3%) 
negative results. Negative pathology was detected in 12 (42.9%) 
patients. The sensitivity and specificity of C13-UBT for detection 
of H. pylori infection were 76.2% and 69.2%, respectively [73]. 
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1174 Records identified in databases
850 Medline Complete 
69 Dynamed
168 Science Citation Index
7 Scopus
26 ScienceDirect
54 ULAKBIM Turkish National Databases

1063 Excluded ( Not randomized comparators)

111 Full-text article eligible

44 Excluded
23 inadaptable Data
12 Ineligible Comparators
9 Duplicate Sample

67 Trials included in the meta-analysis

Figure 1 Flowchart diagram of the selection of included studies.

Figure 2 H.pylori prevalance rate according to countries.

There was no statistically significant difference between the 
tests groups about H. pylori positivity (p=0,235), other data were 
summarized in (Table 1). Additionally, statistical significant 
differences for H. pylori prevalence were not found among the 
years which the study was conducted.

DISCUSSION
Helicobacter pylori is the most efficient human pathogen 

infecting more than half of the global population. Non-invasive 
tests are carried out in patients with dyspepsia to assess 

whether H. pylori is present; if it is found, the infection is then 
treated. These procedures thus avoid the costs, inconvenience, 
and discomfort of endoscopy [11,86]. As the name implies, this 
strategy is used to determine the existence of H. pylori and enable 
its subsequent eradication when a positive result is obtained. 
Moreover, symptomatic treatment can be performed with non-
infected patients with H. pylori. However, it is believed that such 
an approach is not appropriate in developing countries where 
the prevalence of H. pylori is high in the normal population. The 
test and scope strategy tests all patients for H. pylori detection; 
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endoscopy is not considered useful in patients who are infected 
only. Therefore, this strategy is not preferred in clinical practice 
[87,88].

In this meta-analysis, the H. pylori positivity rates differed 
significantly by country; this may be attributed to socioeconomic 
conditions, a factor that has been documented for H. pylori and 
other infections [89]. Additionally, hygiene and accessibility to 
water play important roles in the high rate of H. pylori positivity 
[90]. Because the data obtained from the publications used in 
the meta-analysis were disjointed, it is difficult to generalize the 
worldwide dynamics of infection.

A number of different invasive and non-invasive diagnostic 
methods are currently available. Invasive tests such as histological 

examinations are considered highly specific, but their sensitivity 
is partly dependent on the biopsy procedure used and they are 
both time-consuming and require specialized laboratory facilities. 
For these reasons, several non-invasive diagnostic tests for H. 
pylori detection have been developed and are in widespread use. 
Laboratory serologic assays, the UBT, and the fecal antigen test 
are common non-endoscopic diagnostic methods for H. pylori 
infection [91, 92]. At present, there is no single non-invasive test 
for H. pylori. Clinical conditions, experience, availability, and cost 
should be taken into consideration when choosing a suitable test 
in developing countries.

The methods used in these studies were ranked according 
to World Gastroenterology Organization global guidelines based 

Table 1: Prevalence rate of H. pylori according to different parameters.

Parameters
n

Mean Minimum Maximum p**
Study Sample

Countries

Argentina 5 2262 39,2±12,6 25,1 57,5

>.001

Brazil 7 5685 39,7±20,6 22,1 63,4

China 5 3752 56,4±10,1 49,0 71,7

India 6 1491 45,8±25,3 7,0 80,0

Indonesia 5 4037 39,6±27,1 8,2 68,0

Iran 12 6586 45,6±17,2 26,00 78,9

Malaysia 5 1664 31,2±14,9 15,2 51,0

Russia 1 3149 87,1± NA NA 87,1

South Africa 5 966 61,7±17,4 39,4 84,8

South Korea 5 76105 47,9±18,1 26,4 70,9

Turkey 11 8907 55,2±17,7 29,6 78,4

Total 67 114604 49,9±18,1 7,0 87,1

Parameters Study
Number 

of Positive 
Samples (n)

Mean 
Positivity 
Rate (%)

Minimum 
Positivity Rate 

(%)

Maximum 
Positivity Rate 

(%)
p**

Tests***

Stool Antigen
[20,22,30] 3 835 1,24±13,2 29,6 40,6

0,235

Molecular Method
[21, 25, 26, 35, 58, 76] 6 972 1,45±13,1 30 84,7

Histopathology
[60, 70, 73, 82, 83, 85] 6 2998 4,47±10,9 26,6 87,1

ELISA
[27, 31, 37, 41, 47, 48, 49, 50, 56, 60, 
61, 62, 66, 68, 74, 75, 77, 79, 81, 82] 

21 57586 86±46,6 7 87,1

Urease
[19, 23, 24, 29, 32, 33, 35, 39, 40, 42, 
44, 46, 50, 51, 52, 53, 54, 55, 57, 59, 

63, 64, 65, 67, 70, 72, 78, 80, 85]

29 4537 6,77±9,3 26,6 73

Total 65 66928 7 87,1

Years***

1998-2003 6 60352 70,2±13,8 35,7 70,9

0,5512004-2010 33 20173 45,2±17,9 15,2 80,0

2011-2016 19 11195 52,4±23,8 9 87,1

Total 58 91720 62,6±19,3 9 87,1

[18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 
59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 85].
p**; One-Way ANOVA, NA; Non Aplicated, ***; Calculations were conducted according to data compatibility, incompatible studies excluded.
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on their sensitivity (high to low) as follows: rapid urease test, 
histopathology, molecular methods, 13C/14C UBT, SAT, culture, 
and antibody-based methods [93]. However, there is no single 
test that is accepted as the gold standard for H. pylori infection for 
multicomponent disorders. However, UBT and SAT are probably 
considered to be the best non-invasive methods for detecting the 
presence of infection.

The prevalence rate of H. pylori infection between 1998 and 
2003 was 70.2%; that between 2004 and 2010 was 45.2%; and 
that between 2011 and 2016 was 52.4%. It is difficult to compare 
positivity rates because of the diversity of the tests mentioned 
above and different approaches. 

Because of the heterogeneity among the articles included 
in our analysis, our results should be interpreted with this 
heterogeneity in consideration. Additionally, several studies 
featured small populations. Consequently, some results may not 
have achieved statistical significance due to the small sample 
size. Studies including a larger number of individuals are needed. 
Hence, there is a need for better designed and larger datasets to 
obtain more reliable and accurate results. 

Which test is best for H. pylori diagnosis in developing 
countries? This is a complicated question, but changes to the 
H. pylori testing policies in developing countries are urgently 
needed to grant better access to service; waiting for test results 
and bureaucratic obligations represent the major barriers to be 
removed. Reliable and cheaper testing may be the best approach 
to offer new opportunities, although the testing approach 
may need to be changed for newly diagnosed people. Another 
important question that remains is: Is there a minimal guideline 
for H. pylori epidemiologic publications? The available data 
show insufficient evidence for managing H. pylori infections 
in developing countries. Furthermore, there is no proposed 
algorithm for how to present epidemiological studies of H. pylori 
infection. Our study can be considered a well-intentioned effort 
in an unknown background. Therefore, the data obtained herein 
may reflect the risk group positivity rate and the positivity rate 
for persons with health insurance. 

In conclusion, future epidemiological studies of H. pylori 
infection should focus on clarifying which test is more 
appropriate for patients while taking into account their clinical 
characteristics, pre-infection status, availability, and cost.

REFERENCES
1.	 Cave DR1. Transmission and epidemiology of Helicobacter pylori. Am 

J Med. 1996; 100: 12S-17S; discussion 17S-18S.

2.	 Axon A1. Helicobacter pylori and public health. Helicobacter. 2014; 
19 Suppl 1: 68-73.

3.	 Atgerton JC, Laser MJ, Fauci, Breunwald, Kasper, Hauser, et al. 
Harrisons principles of internal medicine. 17th Ed. 2008; 1: 946-949.

4.	 Malfertheiner P1, Selgrad M. Helicobacter pylori infection and current 
clinical areas of contention. Curr Opin Gastroenterol. 2010; 26: 618-
23.

5.	 Elfert AA, Montaser TB. Helicobacter and extragastric diseases: 
Innocent until proved guilty. Arab J Gastroenterol. 2008; 9: 21-27.

6.	 Gisbert JP1, Pajares JM. Review article: 13C-urea breath test in the 
diagnosis of Helicobacter pylori infection -- a critical review. Aliment 

Pharmacol Ther. 2004; 20: 1001-17.

7.	 Pilotto A, Franceschi M, Leandro G, Rassu M, Zagari RM, Bozzola L, 
et al. Noninvasive diagnosis of Helicobacter pylori infection in older 
subjects: comparison of the 13C-urea breath test with serology. J 
Gerontol A Biol Sci Med Sci. 2000; 55: 163-167.

8.	 Inelmen EM, Gasparini G, Sergi G, Enzi G. Evaluation of Helicobacter 
pylori with a stool antigen assay in frail, elderly patients. Scand J 
Gastroenterol. 2005; 40: 794-799.

9.	 Vaira D, Ricci C, Menegatti M, Gatta L, Berardi S, Tampieri A , et al. Stool 
test for Helicobacter pylori. Am J Gastroenterol. 2001; 96: 1935-8.

10.	Malfertheiner P, Megraud F, O Morain CA, Atherton J, Axon AT, Bazzoli 
F, Gensini GF, Gisbert JP, Graham DY, Rokkas T, El-Omar EM, Kuipers 
EJ. Management of Helicobacter pylori infection--the Maastricht IV/ 
Florence Consensus Report. Gut. 2012; 61: 646-664.

11.	Malfertheiner P, Megraud F, O’Morain CA, Gisbert JP, Kuipers EJ, Axon 
AT, et al. European Helicobacter and Microbiota Study Group and 
Consensus panel. Management of Helicobacter pylori infection-the 
Maastricht V/Florence Consensus Report. Gut 2017; 66: 6-30.

12.	Laheij RJ, Straatman H, Jansen JB, Verbeek AL. Evaluation of 
commercially available Helicobacter pylori serology kits: a review. J 
Clin Microbiol. 1998; 36: 2803-2809.

13.	Kosunen TU, Seppala K, Sarna S, Sipponen P. Diagnostic value of 
decreasing IgG, IgA, and IgM antibody titres after eradication of 
Helicobacter pylori. Lancet. 1992; 339: 893-895.

14.	Miftahussurur M, Yamaoka Y. Diagnostic Methods of Helicobacter 
pylori Infection for Epidemiological Studies: Critical Importance of 
Indirect Test Validation. Biomed Res Int. 2016; 48:19423.

15.	World Medical Association. World Medical Association Declaration 
of Helsinki Ethical Principles for Medical Research Involving Human 
Subjects. JAMA. 2013; 310: 2191-2194.

16.	Brosnahan J, Jull A, Tracy C. Types of urethral catheters for 
management of short-term voiding problems in hospitalized adults. 
Cochrane Database Syst Rev. 2004; 1: CD004013.

17.	Tanih NF, McMillan M, Naidoo N, Ndip LM, Weaver LT, Ndip RN. 
Prevalence of Helicobacter pylori vacA, cagA and iceA genotypes in 
South African patients with upper gastrointestinal diseases. Acta 
Trop. 2010; 116: 68-73.

18.	Oliveira JG, Ferreira CHT, Camerin AC, Rota CA, Meurer L, Silveira 
TR. Prevalence of Infection With Caga-Positive Helicobacter Pylori 
Strains Among Children And Adolescents In Southern Brazil. Arq 
Gastroenterol. 2014; 51: 180-185.

19.	Alim A, Atas M, Gunes T, Ozkan S, Dundar N. Comparison of antigen 
and antibody detection tests used for diagnosing the Helicobacter 
pylori infection in symptomatic patients. Basic Clin Sci. 2010; 1: 61-70.

20.	Argent RH, Burette A, Deyi VYM, Atherton JC. The Presence of dupA 
in Helicobacter pylori is not Significantly Associated with Duodenal 
Ulceration in Belgium, South Africa, China, or North America. Clin 
Infect Dis. 2007; 45: 1204-1206.

21.	Erbey F, Acar MN, Okur M, Guven A. Helicobacter pylori Prevalence 
in Children Between 1-18 Ages in the Van Lake Region. Journal of 
Pediatric Infection. 2010; 4: 93-95.

22.	Suhaila N, Hussin S, Rahman MM. Comparative Efficacy Sensitivity and 
Specificity of the Tests used for the Diagnosis of Helicobacter pylori. 
Pakistan Journal of Biological Sciences. 2010; 13: 1057-1061.

23.	Santos IS, Boccio J, Santos AS, Valle NCJ, Halal CS, Bachilli MC, Lopes 
RD. Prevalence of Helicobacter pylori infection and associated factors 
among adults in Southern Brazil: a population-based cross-sectional 
study. BMC Public Health. 2005; 5: 118-128.

http://www.ncbi.nlm.nih.gov/pubmed/8644777
http://www.ncbi.nlm.nih.gov/pubmed/8644777
http://www.ncbi.nlm.nih.gov/pubmed/25167948
http://www.ncbi.nlm.nih.gov/pubmed/25167948
http://www.ncbi.nlm.nih.gov/pubmed/20827182
http://www.ncbi.nlm.nih.gov/pubmed/20827182
http://www.ncbi.nlm.nih.gov/pubmed/20827182
http://www.ncbi.nlm.nih.gov/pubmed/15569102
http://www.ncbi.nlm.nih.gov/pubmed/15569102
http://www.ncbi.nlm.nih.gov/pubmed/15569102
https://www.ncbi.nlm.nih.gov/pubmed/10795730
https://www.ncbi.nlm.nih.gov/pubmed/10795730
https://www.ncbi.nlm.nih.gov/pubmed/10795730
https://www.ncbi.nlm.nih.gov/pubmed/10795730
https://www.ncbi.nlm.nih.gov/pubmed/16109654
https://www.ncbi.nlm.nih.gov/pubmed/16109654
https://www.ncbi.nlm.nih.gov/pubmed/16109654
http://www.ncbi.nlm.nih.gov/pubmed/11419857
http://www.ncbi.nlm.nih.gov/pubmed/11419857
https://www.ncbi.nlm.nih.gov/pubmed/22491499
https://www.ncbi.nlm.nih.gov/pubmed/22491499
https://www.ncbi.nlm.nih.gov/pubmed/22491499
https://www.ncbi.nlm.nih.gov/pubmed/22491499
https://www.ncbi.nlm.nih.gov/pubmed/27707777
https://www.ncbi.nlm.nih.gov/pubmed/27707777
https://www.ncbi.nlm.nih.gov/pubmed/27707777
https://www.ncbi.nlm.nih.gov/pubmed/27707777
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC105068/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC105068/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC105068/
https://www.ncbi.nlm.nih.gov/pubmed/1348298
https://www.ncbi.nlm.nih.gov/pubmed/1348298
https://www.ncbi.nlm.nih.gov/pubmed/1348298
https://www.ncbi.nlm.nih.gov/pubmed/26904678
https://www.ncbi.nlm.nih.gov/pubmed/26904678
https://www.ncbi.nlm.nih.gov/pubmed/26904678
https://www.ncbi.nlm.nih.gov/pubmed/24141714
https://www.ncbi.nlm.nih.gov/pubmed/24141714
https://www.ncbi.nlm.nih.gov/pubmed/24141714
https://www.ncbi.nlm.nih.gov/pubmed/20529658
https://www.ncbi.nlm.nih.gov/pubmed/20529658
https://www.ncbi.nlm.nih.gov/pubmed/20529658
https://www.ncbi.nlm.nih.gov/pubmed/20529658
https://www.ncbi.nlm.nih.gov/pubmed/25296076
https://www.ncbi.nlm.nih.gov/pubmed/25296076
https://www.ncbi.nlm.nih.gov/pubmed/25296076
https://www.ncbi.nlm.nih.gov/pubmed/25296076
http://dergipark.gov.tr/download/article-file/40178
http://dergipark.gov.tr/download/article-file/40178
http://dergipark.gov.tr/download/article-file/40178
https://www.ncbi.nlm.nih.gov/pubmed/17918084
https://www.ncbi.nlm.nih.gov/pubmed/17918084
https://www.ncbi.nlm.nih.gov/pubmed/17918084
https://www.ncbi.nlm.nih.gov/pubmed/17918084
https://scialert.net/abstract/?doi=pjbs.2010.1057.1061
https://scialert.net/abstract/?doi=pjbs.2010.1057.1061
https://scialert.net/abstract/?doi=pjbs.2010.1057.1061
https://www.ncbi.nlm.nih.gov/pubmed/16283940
https://www.ncbi.nlm.nih.gov/pubmed/16283940
https://www.ncbi.nlm.nih.gov/pubmed/16283940
https://www.ncbi.nlm.nih.gov/pubmed/16283940


Central
Bringing Excellence in Open Access





Kahraman et al. (2018)
Email: elmas.kahraman@ogr.sakarya.edu.tr

Ann Clin Cytol Pathol 4(7): 1121 (2018) 6/8

24.	Ahmed KS, Khan AA, Ahmed I, Tiwari SK, Habeeb MA, Ali SM, et al. 
study to elucidate the transmission pathways of Helicobacter pylori at 
oral and gastroduodenal sites of a South Indian population. Singapore 
Med J. 2006; 47: 291-296.

25.	Ahmed KS, Khan AA, Ahmed I, Tiwari SK, Habeeb A, Ahi JD, Abid Z, et 
al. Impact of household hygiene and water source on the prevalence 
and transmission of Helicobacter pylori: a South Indian perspective. 
Singapore Med J. 2007; 48: 543-549.

26.	Kamangar F, Qiao YL, Blaser MJ, Sun XD, Katki H, Fan JH, et al. 
Helicobacter pylori and oesophageal and gastric cancers in a 
prospective study in China. Br J Cancer. 2007; 96: 172-176.

27.	Demirtas L, Sayar I, Akbas EM, Ozcicek A, Ozcicek F, Timuroglu A, et 
al. Distribution of the incidence and location of the Helicobacter pylori 
according to age and gender in patients who undergone endoscopy. 
Dicle Medical Journal. 2014; 41: 507-511.

28.	Silva JM1, Villares CA, Monteiro Mdo S, Colaúto C, dos Santos AF, Mattar 
R. Validation of a rapid stool antigen test for diagnosis of Helicobacter 
pylori infection. Rev Inst Med Trop Sao Paulo. 2010; 52: 125-8.

29.	Osman HA, Hasan H, Suppian R, Bahar N, Hussin NSC, Rahim AA, et 
al. Evaluation of the Atlas Helicobacter pylori Stool Antigen Test for 
Diagnosis of Infection in Adult Patients. Asian Pac J Cancer Prev. 2014; 
15: 5245-5247.

30.	Turfaner N, Sut N, Kaypmaz A, Sipahioglu F. Frequency of Helicobacter 
Pylori and Factors Affecting it in Patients Attending Check-up Policlinic 
of Cerrahpasa Medical Faculty. Cerrahpasa J Med. 2006; 37: 1-4.

31.	Choi J, Kim CH, Kim D, Chung SJ, Song JH, Kang JM, et al. Prospective 
evaluation of a new stool antigen test for the detection of Helicobacter 
pylori, in comparison with histology, rapid urease test, 13C-urea 
breath test, and serology.  J Gastroenterol Hepatol. 2011; 26: 1053-
1059.

32.	Choi YJ1, Kim N, Lim J, Jo SY, Shin CM, Lee HS, et al. Accuracy of 
diagnostic tests for Helicobacter pylori in patients with peptic ulcer 
bleeding. Helicobacter. 2012; 17: 77-85.

33.	  Ahmet Tay, Yunus İlyas Kibar, Şiir Uçar, Doğan Nasır Binici, 
Muharrem Coşkun, Ahmet Uyanıkoğlu, Yasin Öztürk, et al. Frequency 
of Helicobacter pylori in patients underwent endoscopy. Dicle Medical 
Journal. 2012; 39: 197-200.

34.	Tanih NF, Ndip RN. Molecular Detection of Antibiotic Resistance in 
South African Isolates of Helicobacter pylori. Gastroenterol Res Pract. 
2013; 2013: 259457.

35.	Mete R, Oran M, Gunes H, Yildirim O, Topcu B, Oznur M, et al. The 
prevalence of Helicobacter pylori in Tekirdag region and multi-faceted 
analysis of pathological parameters: Updated with the literature. 
Genel Tip Derg. 2014; 24: 1-6.

36.	Kebria FG, Ghaemi E, Azadfar S, Roshandel G. Epidemiology of 
Helicobacter pylori infection among Iranian children. Arab J 
Gastroenterol. 2013; 14: 169-172.

37.	Santos IS, Boccio J, Davidsson L, Triana MH, Sardinas EH, Janjetic 
M, et al. Helicobacter pylori is not associated with anaemia in Latin 
America: results from Argentina, Brazil, Bolivia, Cuba, Mexico and 
Venezuela. Public Health Nutrit. 2009; 12: 1862-1870.

38.	Wong WM, Wong BCY, Xia HHX, Tang VSY, Lai KC, Hu WHC,et al. An 
evaluation of a rapid urine test for the diagnosis of Helicobacter pylori 
infection in the Chinese population. Aliment Pharmacol Ther. 2002; 
16: 813-817.

39.	Janjetic MA, Goldman CG, Barrado DA, Rua EC, Balcarce N, Mantero 
P, et al. Decreasing Trend of Helicobacter pylori Infection in Children 
with Gastrointestinal Symptoms from Buenos Aires, Argentina. 
Helicobacter. 2011; 16: 316-319.

40.	Pandya HB, Patel JS, Agravat HH, Singh NKR. Non-Invasive Diagnosis 
of Helicobacter pylori: Evaluation of Two Enzyme Immunoassays, 
Testing Serum IgG and IgA Response in the and District of Central 
Gujarat, India. J Clin Diagn Res. 2014; 8: 12-15.

41.	Niknam R1, Seddigh M2, Fattahi MR1, Dehghanian A3, Mahmoudi 
L4. Prevalence of Helicobacter pylori in Patients With Dyspepsia. 
Jundishapur J Microbiol. 2014; 7: (e12676. doi: 10.5812/jjm.12676. 
Epub 2014 Oct 1.

42.	Emre E, Ahishali E, Dolapcioglu C, Emre SS, Keser SH, Dabak R, et 
al. The Frequency of Helicobacter Pylori in Patients Diagnosed with 
Peptic Ulcer and Gastritis. J Kartal TR. 2013; 24: 87-92.

43.	Maity A, Banik GD, Ghosh C, Som S, Chaudhuri S, Daschakraborty 
SB,et al. Residual gas analyzer mass spectrometry for human breath 
analysis: a new tool for the non-invasive diagnosis of Helicobacter 
pylori infection. J. Breath Res. 2014; 8: 016005.

44.	Rahbar M, Mardanpur K, Tavafzadeh R. Imprint cytology: a simple, 
cost effectiveness analysis for diagnosing Helicobacter pylori, in west 
of Iran. Med J Islam Repub Iran. 2012; 26: 12-16.

45.	Shi R, Xu S, Zhang H, Ding Y, Sun G, Huang X, et al. Prevalence and 
Risk Factors for Helicobacter pylori Infection in Chinese Populations. 
Helicobacter. 2008; 13: 157-165.

46.	Yim JY1, Kim N, Choi SH, Kim YS, Cho KR, Kim SS , et al. Seroprevalence 
of Helicobacter pylori in South Korea. Helicobacter. 2007; 12: 333-40.

47.	Zou D, He J, Ma X, Liu W, Chen J, Shi X, et al. Helicobacter pylori infection 
and gastritis: The Systematic Investigation of gastrointestinaL 
diseases in China (SILC). J Gastroenterol Hepatol. 2011; 26: 908-915.

48.	Queiroz DM, Rocha AM, Rocha GA, Cinque SM, Oliveira AG, Godoy A, 
et al. Association between Helicobacter pylori infection and cirrhosis 
in patients with chronic hepatitis C virus. Dig Dise Sci. 2006; 51: 370-
373.

49.	Chehter EZ, Bacci MR, Fonseca FLA, Goncalves LAC, Buchalla G , 
Shiraichi SAR, et al. Diagnosis of the infection by the Helicobacter 
pylori through stool examination: Method standardization in adults. 
Clinical Biochemistry. 2013; 46: 1622-1624.

50.	Santos IS, Boccio J, Santos AS, Valle NC, Halal CS, Bachilli MC, Lopes 
RD. Prevalence of Helicobacter pylori infection and associated factors 
among adults in Southern Brazil: a population-based cross-sectional 
study. BMC Public Health. 2005; 10: 118-127.

51.	Machado RS, Patrício FR, Kawakami E. 13C-urea breath test to 
diagnose Helicobacter pylori infection in children aged up to 6 years. 
Helicobacter. 2004; 9: 39-45.

52.	Wong WM, Lam SK, Xia HH, Tang VS, Lai KC, Hu WH , et al. Accuracy 
of a new near patient test for the diagnosis of Helicobacter pylori 
infection in Chinese. J Gastroenterol Hepatol. 2002; 17: 1272-7.

53.	Goenka MK, Majumder S, Sethy PK, Chakraborty M. Helicobacter 
pylori negative, non-steroidal anti-inflammatory drug-negative peptic 
ulcers in India. Indian J Gastroenterol. 2011; 30: 33-7.

54.	Seo JH, Park JS, Yeom JS, Lim JY, Park CH, Woo HO, et al. Correlation 
between Positive Rate and Number of Biopsy Samples on Urease Test 
in Childhood Helicobacter pylori Infection. J Korean Med Sci. 2014; 29: 
106-109.

55.	Sung KC, Rhee EJ, Ryu SH, Beck SH. Prevalence of Helicobacter pylori 
infection and its association with cardiovascular risk factors in Korean 
adults. Int J Cardiol. 2005; 102: 411-7.

56.	Epstein DP, Hlatshwayo SJ, Levin DA, Metz DC, Mohamed N, 
Watermeyer G. Evaluation of a locally produced rapid urease test for 
the diagnosis of Helicobacter pylori infection. South African Medical 
Journal. 2007; 97: 1281-1284.

https://www.ncbi.nlm.nih.gov/pubmed/16572240
https://www.ncbi.nlm.nih.gov/pubmed/16572240
https://www.ncbi.nlm.nih.gov/pubmed/16572240
https://www.ncbi.nlm.nih.gov/pubmed/16572240
https://www.ncbi.nlm.nih.gov/pubmed/17538754
https://www.ncbi.nlm.nih.gov/pubmed/17538754
https://www.ncbi.nlm.nih.gov/pubmed/17538754
https://www.ncbi.nlm.nih.gov/pubmed/17538754
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2360212/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2360212/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2360212/
https://www.ingentaconnect.com/content/doaj/13002945/2014/00000041/00000003/art00013
https://www.ingentaconnect.com/content/doaj/13002945/2014/00000041/00000003/art00013
https://www.ingentaconnect.com/content/doaj/13002945/2014/00000041/00000003/art00013
https://www.ingentaconnect.com/content/doaj/13002945/2014/00000041/00000003/art00013
http://www.ncbi.nlm.nih.gov/pubmed/20602020
http://www.ncbi.nlm.nih.gov/pubmed/20602020
http://www.ncbi.nlm.nih.gov/pubmed/20602020
https://www.ncbi.nlm.nih.gov/pubmed/25040982
https://www.ncbi.nlm.nih.gov/pubmed/25040982
https://www.ncbi.nlm.nih.gov/pubmed/25040982
https://www.ncbi.nlm.nih.gov/pubmed/25040982
https://www.ncbi.nlm.nih.gov/pubmed/21362044
https://www.ncbi.nlm.nih.gov/pubmed/21362044
https://www.ncbi.nlm.nih.gov/pubmed/21362044
https://www.ncbi.nlm.nih.gov/pubmed/21362044
https://www.ncbi.nlm.nih.gov/pubmed/21362044
http://www.ncbi.nlm.nih.gov/pubmed/22404437
http://www.ncbi.nlm.nih.gov/pubmed/22404437
http://www.ncbi.nlm.nih.gov/pubmed/22404437
http://www.ingentaconnect.com/content/doaj/13002945/2012/00000039/00000002/art00008
http://www.ingentaconnect.com/content/doaj/13002945/2012/00000039/00000002/art00008
http://www.ingentaconnect.com/content/doaj/13002945/2012/00000039/00000002/art00008
http://www.ingentaconnect.com/content/doaj/13002945/2012/00000039/00000002/art00008
https://www.ncbi.nlm.nih.gov/pubmed/23710166
https://www.ncbi.nlm.nih.gov/pubmed/23710166
https://www.ncbi.nlm.nih.gov/pubmed/23710166
https://www.ncbi.nlm.nih.gov/pubmed/24433647
https://www.ncbi.nlm.nih.gov/pubmed/24433647
https://www.ncbi.nlm.nih.gov/pubmed/24433647
https://www.ncbi.nlm.nih.gov/pubmed/19257919
https://www.ncbi.nlm.nih.gov/pubmed/19257919
https://www.ncbi.nlm.nih.gov/pubmed/19257919
https://www.ncbi.nlm.nih.gov/pubmed/19257919
https://www.ncbi.nlm.nih.gov/pubmed/11929401
https://www.ncbi.nlm.nih.gov/pubmed/11929401
https://www.ncbi.nlm.nih.gov/pubmed/11929401
https://www.ncbi.nlm.nih.gov/pubmed/11929401
https://www.ncbi.nlm.nih.gov/pubmed/21762272
https://www.ncbi.nlm.nih.gov/pubmed/21762272
https://www.ncbi.nlm.nih.gov/pubmed/21762272
https://www.ncbi.nlm.nih.gov/pubmed/21762272
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4129288/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4129288/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4129288/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4129288/
http://www.ncbi.nlm.nih.gov/pubmed/25632327
http://www.ncbi.nlm.nih.gov/pubmed/25632327
http://www.ncbi.nlm.nih.gov/pubmed/25632327
http://www.ncbi.nlm.nih.gov/pubmed/25632327
https://www.ncbi.nlm.nih.gov/pubmed/24566134
https://www.ncbi.nlm.nih.gov/pubmed/24566134
https://www.ncbi.nlm.nih.gov/pubmed/24566134
https://www.ncbi.nlm.nih.gov/pubmed/24566134
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3587893/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3587893/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3587893/
https://www.ncbi.nlm.nih.gov/pubmed/18321305
https://www.ncbi.nlm.nih.gov/pubmed/18321305
https://www.ncbi.nlm.nih.gov/pubmed/18321305
http://www.ncbi.nlm.nih.gov/pubmed/17669107
http://www.ncbi.nlm.nih.gov/pubmed/17669107
https://www.ncbi.nlm.nih.gov/pubmed/21198827
https://www.ncbi.nlm.nih.gov/pubmed/21198827
https://www.ncbi.nlm.nih.gov/pubmed/21198827
https://www.ncbi.nlm.nih.gov/pubmed/16534683
https://www.ncbi.nlm.nih.gov/pubmed/16534683
https://www.ncbi.nlm.nih.gov/pubmed/16534683
https://www.ncbi.nlm.nih.gov/pubmed/16534683
http://europepmc.org/abstract/med/23769952
http://europepmc.org/abstract/med/23769952
http://europepmc.org/abstract/med/23769952
http://europepmc.org/abstract/med/23769952
https://www.ncbi.nlm.nih.gov/pubmed/16283940
https://www.ncbi.nlm.nih.gov/pubmed/16283940
https://www.ncbi.nlm.nih.gov/pubmed/16283940
https://www.ncbi.nlm.nih.gov/pubmed/16283940
http://www.ncbi.nlm.nih.gov/pubmed/15156902
http://www.ncbi.nlm.nih.gov/pubmed/15156902
http://www.ncbi.nlm.nih.gov/pubmed/15156902
http://www.ncbi.nlm.nih.gov/pubmed/12423271
http://www.ncbi.nlm.nih.gov/pubmed/12423271
http://www.ncbi.nlm.nih.gov/pubmed/12423271
http://www.ncbi.nlm.nih.gov/pubmed/21424697
http://www.ncbi.nlm.nih.gov/pubmed/21424697
http://www.ncbi.nlm.nih.gov/pubmed/21424697
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3890459/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3890459/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3890459/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3890459/
http://www.ncbi.nlm.nih.gov/pubmed/16004885
http://www.ncbi.nlm.nih.gov/pubmed/16004885
http://www.ncbi.nlm.nih.gov/pubmed/16004885


Central
Bringing Excellence in Open Access





Kahraman et al. (2018)
Email: elmas.kahraman@ogr.sakarya.edu.tr

Ann Clin Cytol Pathol 4(7): 1121 (2018) 7/8

57.	Samie A, Obi CL, Barrett LJ, Powell SM, Guerrant RL. Prevalence of 
Campylobacter species, Helicobacter pylori and Arcobacter species in 
stool samples from the Venda region, Limpopo, South Africa: Studies 
using molecular diagnostic methods. J Infect. 2007; 54: 558-566.

58.	Said RM, Cheah PL, Chin SC, Goh KL. Evaluation of a new biopsy urease 
test: Pronto Dry, for the diagnosis of Helicobacter pylori infection. Eur 
J Gastroenterol Hepatol. 2004; 16: 195-199.

59.	Tsukanov VV, Kasparov EV, Tonkikh JL, Shtygasheva OV, Butorin NN, 
Amelchugova OS, et al. Peptic Ulcer Disease and Helicobacter pylori 
Infection in Different Siberian Ethnicities. Helicobacter. 2017; 22: 
E12322.

60.	Rahim AA, Lee YY, Majid NA, Choo KE, Raj SM, Derakhshan MH, et al. 
Helicobacter pylori infection among Aborigines (the Orang Asli) in 
the northeastern region of Peninsular Malaysia. Am J Trop Med Hyg. 
2010; 83: 1119-1122.

61.	Sasidharan S, Uyub AM. Prevalence of Helicobacter pylori infection 
among a symptomatic healthy blood donor in Northern Peninsular 
Malaysia. Trans R Soc Trop Med Hyg. 2009; 103: 395-398.

62.	Frugis S, Czeczko NG, Malafaia O, Parada AA, Poletti PB, Secchi TF, et 
al. Prevalence of Helicobacter pylori Ten Years Ago Compared To The 
Current Prevalence In Patients Undergoing Upper Endoscopy. Arq 
Bras Cir Dig. 2016; 29: 151-154.

63.	Ribeiro IC, Kubrusly LF, Nassif PA, Ribeiro PF, Veras RO, Neppel A. 
Relationship Between The Presence Of Helicobacter pylori With 
Inflammatory Endoscopic Changes In Gastroduodenal Mucosa. Arq 
Bras Cir Dig. 2016; 29: 142-145.

64.	Goldman CG, Barrado DA, Balcarce N, Rua EC, Oshiro M, Calcagno 
ML, et al. Effect of a probiotic food as an adjuvant to triple therapy 
for eradication of Helicobacter pylori infection in children. Nutrition. 
2006; 22: 984-988.

65.	Olmos JA, Rios H, Higa R. Prevalence of Helicobacter pylori infection in 
Argentina: results of a nationwide epidemiologic study. Argentinean 
Hp Epidemiologic Study Group. J Clin Gastroenterol. 2000; 31: 33-37.

66.	Vagarali MA, Metgud SC, Bannur H, Karadesai SG, Nagmoti JM. 
Clinical significance of various diagnostic techniques and emerging 
antimicrobial resistance pattern of Helicobacter pylori from Gastric 
Biopsy Samples. Indian J Med Microbiol. 2015; 33: 560-564.

67.	Arinton IG1. Adjustment of cut-off values in ELISA for detection of 
Helicobacter pylori infection. Acta Med Indones. 2011; 43: 88-91.

68.	Saragih JB, Akbar N, Syam AF, Sirait S, Himawan S, Soetjahyo E. 
Incidence of helicobacter pylori infection and gastric cancer : an 
8-year hospital based study. Acta Med Indones. 2007; 39: 79-81.

69.	Abdullah M, Ohtsuka H, Rani AA, Sato T, Syam AF, Fujino MA. 
Helicobacter pylori infection and gastropathy: a comparison between 
Indonesian and Japanese patients. World J Gastroenterol. 2009; 15: 
4928-4931.

70.	Syam AF1, Abdullah M, Rani AA, Nurdjanah S, Adi P, Djumhana A , et 
al. Evaluation of the use of rapid urease test: Pronto Dry to detect H 
pylori in patients with dyspepsia in several cities in Indonesia. World 
J Gastroenterol. 2006; 12: 6216-8.

71.	Miftahussurur M, Tuda J, Suzuki R, Kido Y, Kawamoto F, Matsuda M, 
et al. Extremely low Helicobacter pylori prevalence in North Sulawesi, 
Indonesia and identification of a Maori-tribe type strain:a cross 
sectional study. Gut Pathog. 2014; 6: 42-49.

72.	Honar N, Minazadeh A, Shakibazad N, Haghighat M, Saki F, Javaherizadeh 
H. Diagnostic Accuracy of urea breath test for Helicobacter Pylori 
Infection Childern with Dyspesia in ComparisionTO Histopathology. 
Arq Gastroenterol. 2016; 53: 108-12.

73.	Talaiezadeh A, Borhani M, Moosavian M, Rafiei A, Neisi AK, Hajiani E, 
et al. Prevalence of Helicobacter pylori Infection evaluated by Stool 
antigen test in Khuzestan Province since September to October 2009, 
south-west of Iran: a population based study. Jundishapur J Microbiol. 
2013; 6: 100-104.

74.	Yazdanpanah K, Moghimi N, Yousefinejad V, Ghaderi E, Darvishi N. 
Effect of zinc sulphate on peptic ulcer disease. Pak J Med Sci. 2009; 
25: 404-407.

75.	Salehi Z, Mashayekhi F, Akhshabi S, Talachian E. Prevalence of vacA 
and cagA Genotypes of Helicobacter pylori in Iranian Children with 
Peptic Ulcer Disease. World Applied Sciences Journal. 2011; 12: 840-
844.

76.	Sharifian SA, Ehsani-Ardakani MJ, Aminian O, Shakeri M. Comparison 
between H. pylori infection among dentistry and pharmacy students 
of Tehran University of Medical Sciences in 2004. SBMUJ. 2004; 30: 
231-234.

77.	Hajagamohammadi AA, Sheikholslami H, Esmaeili R. Prevalence of 
Helicobacter pylori infection in different endoscopic lesions of patient 
in Qazvin Boualisina hospital. QUMS. 2005; 9: 68-70.

78.	Arj A, Ehteram H, Mortazavi T, Taghadosi M, Mousavi GA, Vakili 
Sohr Foroozani Z. Efficacy of stool antigen test for the non-invasive 
diagnosis of Helicobacter pylori infection in dyspeptic patients 
referred to GI clinic of Kashan Shahid Beheshti Hospital during 2007-
2008. KAMUS. 2011; 15:15-20.

79.	Zamani A, Bahremand S, Ojaghi Haghighi SM, Daneshjou K, Tirgari F, 
Ghasemi M. Endoscopic findings in children with Helicobacter pylori 
infection and abdominal tenderness. TUMJ. 2008; 65: 60-65.

80.	Mansor Ghenaei F, Yousefi Mashhor M, Jokar F, Jamali M, Jafarshad R, 
Bagherzadeh AH, et al. The prevalence of H. pylori infection in primary 
school student in Guilan. IJID Med. 2008; 43: 63-67.

81.	Arslan MS, Ekiz F, Deveci M, Sahin M, Topaloglu O, Karbek B, et al. 
The relationship between cytotoxin-associated gene A positive 
Helicobacter pylori infection and autoimmune thyroid disease. Endocr 
Res. 2015; 40: 211-214.

82.	Özgür T, Özkan TB, Erdemir G, Özakın C, Yerci Ö. The diagnostic value 
of endoscopic narrow band imaging in helicobacter pylori gastritis in 
children. Turk J Gastroenterol. 2015; 26: 112-116.

83.	Ozgur T, Ozkan TB, Erdemir G, Ozakin C, Yerci O. The diagnostic value 
of endoscopic narrow band imaging in helicobacter pylori gastritis in 
children. Turk J Gastroenterol. 2015; 26: 112-116.

84.	Levin DA, Watermeyer G, Mohamed N, Epstein DP, Hlatshwayo SJ, 
Metz DC. Evaluation of a locally produced rapid urease test for the 
diagnosis of Helicobacter pylori infection. S Afr Med J. 2007; 97: 1281-
1288.

85.	Allahverdiyev AM, Bagirova M, Caliskan R, Tokman HB, Aliyeva H, 
Unal G, et al. Isolation and diagnosis of Helicobacter pylori by a new 
method: microcapillary culture. World J Gastroenterol. 2015; 21: 
2622-2628.

86.	Niv Y, Niv G, Koren R. 13C-urea breath test for diagnosis of Helicobacter 
pylori infection in the elderly. Dig Dis Sci. 2004; 49: 1840-4.

87.	Gisbert JP, Pajares JM. Helicobacter pylori “test-and-scope” strategy 
for dyspeptic patients. Helicobacter. 2000; 5: 57-68.

88.	Gisbert JP, Cruzado AI, Benito LM, Carpio D, Perez-Poveda JJ, Gonzalez 
L, et al. Helicobacter pylori “test-and-scope” strategy for dyspeptic 
patients. Is it useful and safe? Dig Liver Dis. 2001; 33: 539-45.

89.	Zabala Torrres B, Lucero Y, Lagomarcino AJ, Orellana-Manzano 
A, George S, Torres JP, et al. Review: Prevalence and dynamics of 
Helicobacter pylori infection during childhood. Helicobacter. 2017; 

https://www.ncbi.nlm.nih.gov/pubmed/17145081
https://www.ncbi.nlm.nih.gov/pubmed/17145081
https://www.ncbi.nlm.nih.gov/pubmed/17145081
https://www.ncbi.nlm.nih.gov/pubmed/17145081
https://www.ncbi.nlm.nih.gov/pubmed/15075994
https://www.ncbi.nlm.nih.gov/pubmed/15075994
https://www.ncbi.nlm.nih.gov/pubmed/15075994
https://www.ncbi.nlm.nih.gov/pubmed/27265879
https://www.ncbi.nlm.nih.gov/pubmed/27265879
https://www.ncbi.nlm.nih.gov/pubmed/27265879
https://www.ncbi.nlm.nih.gov/pubmed/27265879
https://www.ncbi.nlm.nih.gov/pubmed/21036849
https://www.ncbi.nlm.nih.gov/pubmed/21036849
https://www.ncbi.nlm.nih.gov/pubmed/21036849
https://www.ncbi.nlm.nih.gov/pubmed/21036849
https://www.ncbi.nlm.nih.gov/pubmed/19211121
https://www.ncbi.nlm.nih.gov/pubmed/19211121
https://www.ncbi.nlm.nih.gov/pubmed/19211121
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5074664/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5074664/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5074664/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5074664/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5074662/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5074662/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5074662/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5074662/
https://www.ncbi.nlm.nih.gov/pubmed/16978844
https://www.ncbi.nlm.nih.gov/pubmed/16978844
https://www.ncbi.nlm.nih.gov/pubmed/16978844
https://www.ncbi.nlm.nih.gov/pubmed/16978844
https://www.ncbi.nlm.nih.gov/pubmed/10914773
https://www.ncbi.nlm.nih.gov/pubmed/10914773
https://www.ncbi.nlm.nih.gov/pubmed/10914773
https://www.ncbi.nlm.nih.gov/pubmed/26470964
https://www.ncbi.nlm.nih.gov/pubmed/26470964
https://www.ncbi.nlm.nih.gov/pubmed/26470964
https://www.ncbi.nlm.nih.gov/pubmed/26470964
http://www.ncbi.nlm.nih.gov/pubmed/21785170
http://www.ncbi.nlm.nih.gov/pubmed/21785170
https://www.ncbi.nlm.nih.gov/pubmed/17485791
https://www.ncbi.nlm.nih.gov/pubmed/17485791
https://www.ncbi.nlm.nih.gov/pubmed/17485791
https://www.ncbi.nlm.nih.gov/pubmed/19842224
https://www.ncbi.nlm.nih.gov/pubmed/19842224
https://www.ncbi.nlm.nih.gov/pubmed/19842224
https://www.ncbi.nlm.nih.gov/pubmed/19842224
http://www.ncbi.nlm.nih.gov/pubmed/17036399
http://www.ncbi.nlm.nih.gov/pubmed/17036399
http://www.ncbi.nlm.nih.gov/pubmed/17036399
http://www.ncbi.nlm.nih.gov/pubmed/17036399
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4189669/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4189669/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4189669/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4189669/
http://www.ncbi.nlm.nih.gov/pubmed/27305418
http://www.ncbi.nlm.nih.gov/pubmed/27305418
http://www.ncbi.nlm.nih.gov/pubmed/27305418
http://www.ncbi.nlm.nih.gov/pubmed/27305418
http://jjmicrobiol.portal.tools/?page=article&article_id=4545
http://jjmicrobiol.portal.tools/?page=article&article_id=4545
http://jjmicrobiol.portal.tools/?page=article&article_id=4545
http://jjmicrobiol.portal.tools/?page=article&article_id=4545
http://jjmicrobiol.portal.tools/?page=article&article_id=4545
https://pjms.com.pk/issues/aprjun209/article/article12.html
https://pjms.com.pk/issues/aprjun209/article/article12.html
https://pjms.com.pk/issues/aprjun209/article/article12.html
https://pdfs.semanticscholar.org/d085/5117b3289d8ec296ac7bd053fed304677990.pdf
https://pdfs.semanticscholar.org/d085/5117b3289d8ec296ac7bd053fed304677990.pdf
https://pdfs.semanticscholar.org/d085/5117b3289d8ec296ac7bd053fed304677990.pdf
https://pdfs.semanticscholar.org/d085/5117b3289d8ec296ac7bd053fed304677990.pdf
http://journal.qums.ac.ir/article-1-710-en.html
http://journal.qums.ac.ir/article-1-710-en.html
http://journal.qums.ac.ir/article-1-710-en.html
http://tumj.tums.ac.ir/browse.php?a_id=705&sid=1&slc_lang=en
http://tumj.tums.ac.ir/browse.php?a_id=705&sid=1&slc_lang=en
http://tumj.tums.ac.ir/browse.php?a_id=705&sid=1&slc_lang=en
https://www.ncbi.nlm.nih.gov/pubmed/25970504
https://www.ncbi.nlm.nih.gov/pubmed/25970504
https://www.ncbi.nlm.nih.gov/pubmed/25970504
https://www.ncbi.nlm.nih.gov/pubmed/25970504
http://www.ncbi.nlm.nih.gov/pubmed/25835107
http://www.ncbi.nlm.nih.gov/pubmed/25835107
http://www.ncbi.nlm.nih.gov/pubmed/25835107
https://www.ncbi.nlm.nih.gov/pubmed/25835107
https://www.ncbi.nlm.nih.gov/pubmed/25835107
https://www.ncbi.nlm.nih.gov/pubmed/25835107
https://www.ncbi.nlm.nih.gov/pubmed/25759529
https://www.ncbi.nlm.nih.gov/pubmed/25759529
https://www.ncbi.nlm.nih.gov/pubmed/25759529
https://www.ncbi.nlm.nih.gov/pubmed/25759529
http://www.ncbi.nlm.nih.gov/pubmed/15628714
http://www.ncbi.nlm.nih.gov/pubmed/15628714
http://www.ncbi.nlm.nih.gov/pubmed/10849053
http://www.ncbi.nlm.nih.gov/pubmed/10849053
http://www.ncbi.nlm.nih.gov/pubmed/11816541
http://www.ncbi.nlm.nih.gov/pubmed/11816541
http://www.ncbi.nlm.nih.gov/pubmed/11816541
https://www.ncbi.nlm.nih.gov/pubmed/28643393
https://www.ncbi.nlm.nih.gov/pubmed/28643393
https://www.ncbi.nlm.nih.gov/pubmed/28643393


Central
Bringing Excellence in Open Access





Kahraman et al. (2018)
Email: elmas.kahraman@ogr.sakarya.edu.tr

Ann Clin Cytol Pathol 4(7): 1121 (2018) 8/8

22: e12399.

90.	Oderda G. Transmission of Helicobacter pylori infection. Canadian 
Journal Gastroenterology. 1999; 13: 595-597.

91.	Parente JM, Silva BBD, Dias MPP , Zaterka S, Nishimura NF, Zeitune JM. 
Helicobacter pylori infection in children of low and high socioeconomic 
status in northeastern Brazil. Am J Trop Med Hyg. 2006; 75: 509-512.

92.	Carroll IM, Ahmed N, Beesley SM, Khan AA, Ghousunnissa S, Mo rain 

CA, et al. Microevolution between paired antral and paired antrum 
and corpus Helicobacter pylori isolates recovered from individual 
patients. J Med Microbiol. 2004; 53: 669-677.

93.	Hunt RH, Xiao SD, Megraud F, Leon-Barua R, Bazzoli F, van der 
Merwe S, et al. Helicobacter pylori in Developing Countries. World 
Gastroenterology Organisation Global Guideline. J Gastrointestin 
Liver Dis. 2011; 20: 299-304.

Kahraman EP, Kılbaş İ, Çiftci İH (2018) Test Preferences for the Diagnosis of Helicobacter pylori Infection in Developing Countries: a Systematic Review. Ann Clin 
Cytol Pathol 4(7): 1121.

Cite this article

https://www.ncbi.nlm.nih.gov/pubmed/28643393
https://www.hindawi.com/journals/cjgh/1999/760675/abs/
https://www.hindawi.com/journals/cjgh/1999/760675/abs/
https://www.ncbi.nlm.nih.gov/pubmed/16968931
https://www.ncbi.nlm.nih.gov/pubmed/16968931
https://www.ncbi.nlm.nih.gov/pubmed/16968931
https://www.ncbi.nlm.nih.gov/pubmed/15184540
https://www.ncbi.nlm.nih.gov/pubmed/15184540
https://www.ncbi.nlm.nih.gov/pubmed/15184540
https://www.ncbi.nlm.nih.gov/pubmed/15184540
https://www.ncbi.nlm.nih.gov/pubmed/21961099
https://www.ncbi.nlm.nih.gov/pubmed/21961099
https://www.ncbi.nlm.nih.gov/pubmed/21961099
https://www.ncbi.nlm.nih.gov/pubmed/21961099

	Test Preferences for the Diagnosis of Helicobacter pylori Infection in Developing Countries: a Syste
	Abstract
	Introduction
	Results
	Discussion
	References
	Figure 1
	Figure 2
	Table 1

