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ABSTRACT
58

Objectives: The identification of H. pylori in Iraq lacks a standardized technique and
there is limited information on the efficacy of different diagnostic methods. This research
aims to determine ttﬁnrevalence of H. pylori and evaluate the effectiveness of invasive
techniques, namely the Rapid Urease Test (RUT), histopathological examination, and
ure A gene by PCR, for detecting H. pylori.

Method. Gastric biopsies specimens were collected from 50 patients with gastric
disorders yho underwent endoscopy after meeting the inclusion criteria. Patients were
classified into H. pylori -positive cases and negative cases by testing positive with at
least two of the three testing methods, according to the,case definition used in the
study. Outcomes: Of the 50 gastric biopsies, 58% were H. pylori -positive cases, 26%
were H. pylori-negative cases, and thgJlast 16% were indeterminate case according to
cases definition. The ure A gene PCR was the most sensitive method, followed by
histopathological examination and RUT testing, with sensitivities of 96.6%, 86.2% and
79.3% respectively. Histopathology examination was the most specific with a specificity




of 95.2%, followed by ure A gene PCR with 85.7%, while RUT was the least specific

with a specificity of 81%.
Conclusion. The current study revealed a moderate prevalence of H. pylori infection

compared with previous studies. the sensitivity and gpecificity of the three invasive
methods varied, and a combination of two methods may be necessary for a definitive
diagnosis of H. pylori infection.
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Introduction

Helicobacter on’ (H. pylori) is a Gram-negative bacterium that colonizes the mucus layer of
the gastric epithelium of 50% of humans worldwide. It possesses several virulence factors that allow it
to succesﬁly survive in the stomach, including the ability to generate urease. This allows the bacteria
to persist iathe stomach for a long time. lnfecﬁ‘n with H. pylori can cause gastritis and gastric ulcer .
Since 'éis classified as a type 1 carcinogen, if H. pylori remains in the body without being eliminated,
it can lead to nic gastritis, mucosa-associated lymphoid tissue (MALT) lymphoma, and gastric
cancer. [1]. A variety of tests avﬁlable for detecting H. pylori infection, some of which are non-
invasive while others invasive. Non-invasive tests, such as urea breath test, serologic tests, stool
antigen test, and PCR, are typically used for patients who do not need to undergo gastroscopy. Invasive
methods, ysing endoscopy, include RUT, histology, culture, and PCR. Each test has its own pros and
cons [2] . Although non-invasive methods of detecting H. pylori exist, culture remains the g
standard which requires competence and a lot of rnateriés making it expensive [3]. H. pyloriis a
fastidious bacterium making it very delicate to culture. Molecular meth articularly PCR have been
reported by several researchers with excellent sensitivity and specificity for detection H. pylori
infection in gastric biopsies [4]. Test selection depends on availability, cost-effectiveness, Clinical
status, preceding antibiotic and proton pump iEibitor (PPI) therapy, occurrence of infectign in the
population, etc. [5]. For a city like Mosul, the rates of H. pylori infection are considered widespread
and, with Lack of modern diagnostic options and financial resources, Choosing the suitable method for
early and clear'ﬂfection Detection can be vital and in many cases life-saving Situation. Thﬁefore, our

study focus on H. pylori prevalence and efficacy of the three different invasive techniques to diagnose
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H. pylori infection in Mosul city. These techniques included the RUT rapid test, histopathological

examination, and ure A gene PCR.

Methods
Study Population:

A total of 50 patients were referred to the endoscopic units for one or more of the following
symptoms: Epigastric pain, Dysphagia, Dyspepsia, Nausea and Vomiting, Weight loss, Bloating,
Melena, and Bleeding at Ibn Sina Teaching Hospital, Researcher University Hospital and Al-J uri
Teaching Hospital were participated in this study from the period of March to December 2023. The
study population consisted of 21 males and 29 females (ranging 15 to 79 years). Our study excluded
patients who had been taking antibiotics or proton pump inhibitors for at least one week. Each
individual provided informed consent before undergoing endoscopy. Five gastric biopsy specimens
were collected using endoscopic forceps with aseptic precautions. One specimen was used for
PyloPlus RUT, two for histopathology, mﬁwo for ure A gene PCR. Case definition for Positive H.
pylori status was defined as a positive by at least two of the three testing methods PyloPlus RUT Test,
ure A gene PCR and histopathology examination but a negative H. pylori status was confirmed when
ﬁqting methods negative in all three tests while indeterminate H. pylori status were identified when

Study participants testing positive in only one of the three testing methods.

PyloPlus Rapid Urease Test:

By placing one freshly antral gastric biopsy in the test well, close and wait for the results.
positive result in as little as 1 minute (change the color from yellow to pink or red), negative result (no

change in color) in 1 hour [6]

DNA extraction and conventional PCR:

Genomic DNA Extraction Kit (cat.no 10023- korea) was used for direct extracted bacterial
DNA from two antral gastric biopsies. The DNA concenﬁation and purity of each patient's sample
were measured using the NanoDrop in accordance with the manufactureanstructions for assessment
the quality of DNA extraction and downstream application. The primers HPU1, 5'-
GCCAATGGTAAATTAGTT-3'and HPU2, 5'-CTCCTTAATTGTTTTTAC-3' specific for ure A Ble
of Hﬁf{)ﬂ' was used and the technique was performed in accordance with method of Clayton et al.

[7]. Amplification of DNA was carried out in a final volume of 25 pl reaction mixture. The PCR
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condition of the amplification cycles consisted of as illustrated in Table -1. PCR products were
separated using gel electrophoresis on 2% agarose and viewed under a UV transilluminator. Bands

which were 41 1-bp in size, were considered as a positive result.

Table 1: The PCR condition of the amplification Cycles and Number of Cycles

s erature C°

lenaturation
ration
annealing
o

Ktension

Histopathology Examination:

Two biopsy samples from the antral region of the stomach were collectedfor examination
under a microscope. The samples were preserved in a solution of 10% formalin and stained with
hematoxylin and eosin. Giemsa staining was also used to verify the presence of H. pylori if the initial

staining was inconclusive as that shown in Figure (1).

Figure 1: Histological section of stomach lining tissue viewing g pylori on the surface of the mucosa (observed using Giemsa stainx100)

Statistical analysis




The statistical analysis was conducted using SPSS software version 25.0. Sensitivities and

specificities of various detection methods were determined depending on the defined cases of

Helicobacter pylori positivity as the gold standard. crosstabs analyze is used to find the association

between variables.

Results:

The endoscopic findings were gotten from a report by gastroenterologists related with 50
gastric disorder patients uncmoing OGD endoscopy. The results indicate that gastritis (either pan
gastritis or antrum gastritis) was the most common finding, observed in 19 patients (38%), while lax

cardia was seen in only 2 patients (4%), as

depicted in (Figure 2).

Percent

gastritis  higtus hamia normal |ax cardia

combined  combined  combined
gastritis and ﬁ_astnhs and gasfritis and
duodenitis  higtus hemia gastnc

ulcers

Figure 2: Percentage of Endoscopic Findings (n=50) under Study

A combination of at least two positive tests could detect 29 (58%) cases as positive, eight
(16%) cases were classified as indeterminate becathey tested positive in only one test, while all
three; test could detect 13 (26%) case as negative (Table 2).

Table 2: Number rcentage of H. pylori infection detection by RUT, histopathology and PCR tests.

AME OF POSITIVE METHODS
RUT, histopathology and PCR
RUT and histopathology
RUT and PCR
histopathology and PCR
Only RUT
Only histopathology

Only PCR

All three-test negative

NUMBER OF SAMPLES (%)

18(36)
12)
4(8)

6(12)
4(8)
12)
3(6)

13(26)

CASE DEFINATION (%)

29(58) Positive cases

8(16) Indeterminate cases

13(26) Negative cases




)

The study population consisted of 21(42%) were males and 29(58 %) were females with
different age groups with a mean age of 389 +18.05 years range from 15-79 years. Distribution of age
groups accordinggdo case definition show high prevalence of H. pylori infection among age groups 60<
reach to 66.7 % as shown in (table 3). The prevalence of H. pylori in males was found to be 11 (37.9%)

while in females 18 (62.1%) according to case defination.

E]e 3: Number and Percentage of Age goups According to Case Definition of H. pylori infection.

Case definition( %)
Negati Positive
ge 15-29 Count 8 14
% within Age 75% 25%
30-44 Count 6 2
% within Age 75% 25%
45-59 Count 4 7
% within Age 364% 63.6
60< Count 3 6
% within Age 333% 66.7%
btal Count 21 29
Yowithin Age 42% 58%
Distribution of gastric disorders according to case definition show high preva of H. pylori

infection among combined gastritis and gastric ulcers cases reach to 100% as shown in (Table 4).

Table 4: Distribution of Gastric Disorder According to Case Definition

Case Definition( %)

ive ve
oscopic finding  astritis count

vithin endoscopic finding

tus hernia count

vithin endoscopic finding

Normal count

vithin endoscopic finding

1x cardia count

vithin endoscopic finding




pmbined count
itritis and
1odenitis
vithin endoscopic finding
pmpined count
itritis and
rifis an . vithin endoscopic finding
us herrnia
pmpined count
itritis and L . .
iric ulcer vithin endoscopic finding
count
Total
vithin endoscopic finding

There are 27(54%) cases were positive to RUT Test out of 50 cases, it was found that highest number
of RUT positive samples obtained from patient with combined gastritis and gastric ulcer 5/5 (100 %)

as that shown in (Table 5).

Table 5: Diagnosis of H. pylori infection by RUT Test in patients with various gastric disorders

RUT Test
Negative Positive Total
oscopic finding  astritis count 5 " 9
vithin endoscopic finding
26.3% 73.7% 100%
tus hernia count
3 0 3
vithin endoscopic finding
1009 0% 100%
Normal count
7 0 7
vithin endoscopic finding
100% 0% 100%:
1x cardia count
2 0 2
vithin endoscopic finding
1009 0% 100%
pmbined count
tritis and ! 8 9
1wdenitis
vithin endoscopic finding
11.1% 88.9% 100%
iined




tis and hin endoscopic finding
i herrnia

iined

tis and

¢ ulcer hin endoscopic finding

hin endoscopic finding

There are 26 (52%) cases are positive to Histopathology examination out of 50 cases, it was found that
highest number of Histopathology examination positive cases obtained from patient with gastritis
16/19 (84.2 %) as that shown in (Table 6).

Table 6: ﬁg}losis of H. pylori infection by Histopathology examination in patients with various gastric disorders

Histopathology examination

ive ve
oscopic finding  astritis count

vithin endoscopic finding

tus hernia count

vithin endoscopic finding
Yormal count

vithin endoscopic finding
1x cardia count

vithin endoscopic finding

ymbined count
tritis and
1wdenitis

vithin endoscopic finding

ympined count
itritis and

. vithin endoscopic finding
us herrnia

ympined count
itritis and

vithin endoscopic findin
itric ulcer P g




hin endoscopic finding

There are 31 (62%) samples are positive to ure A gene PCR out of 50 samples, it was found that
highest number of ure A gene PCR positive samples obtained from patient with combined gastritis and
gastric ulcer 5/5 (100 %) as that shown in (Table 7)

Table 7: Diagnosis o; ’{ pylori infection by ure A gene PCR in patients with various gastric disorders.

ure A gene PCR
Negative Positive Total
loscopic finding istritis count
4 15 19
within endoscopic finding
21.1% 789 % 100%
1s hernia count
2 1 3
within endoscopic finding
75% 25% 100%
ormal count
5 2 7
within endoscopic finding
71 4% 28.6% 100%
{ cardia count
2 0 2
within endoscopic finding
100% 0% 100%
mbined count
ritis and 3 6 9
wdenitis
within endoscopic finding
33.3% 66.7% 100%
mpined count
- 3 2 5
ritis and . . i
. within endoscopic finding
s herrnia 60%% 40%% 100%
mpined count
L 0 5 5
ritis and i . .
. within endoscopic finding
ric ulcer 0% 100% 100%
count
Total 19 31 50
within endoscopic finding
38% 62% 100%

The sensitivity, specificity, positive predictive value (PPV), negative predictive valln (NPV), and
accuracy of all three tests for identifying H. pylori infection were determined using positive cases as
the gold standard (Table 8) shows the results.

Table 8: Esitivity, specificity, PPV, NPV and Accuracy of different tmtsgr H. pylori infection




Tests Sensitivity % Specificity % PPV% NPV % Accuracy %
RUT

Histopathology

ure A gene PCR

Discussion

Currently, there have been many different methods developed to detect the presence of H.
pylori, it is still unclear which one is the most reliable gold standard. None of the diagnostic tests are
foolproof or suitable for all situations, and each one has its own disadvantages. Despite the need for a
fast, affordable, and accurate test in clinical settings, there is currently no single test that is considered

the best for detection H. pylori infection [8.9].

The selection of diagnostic method should be based on clinical indication, what tests are locally
available, and the costs involved, as well as patient preferences [10]. We Conduﬁd a study to assess
the effectiveness of three alternative diagnostic tests for accurately determining a patient's wlori
status that would be suitable for our city. Of the 50 cases conducted in this study, 29 (58%) tested
positive for H. pylori, while 13 (26%) were n&ative for the bacteria. 8 (16%) samples showed
indeterminate results. This rate is considered low when compared to other nearby Gulf countries, in
countries like the United Arab Emirates and Kuwait, H. pylgei was detected in 90.39% of 437and
96.6% of 204, respectively [11,12]. Similarlﬁomparison with other Arabic Asian countries showed
that Yemen and Jordan also had higher rates of H. pylori in gastric biopsy specimens reach to 82.2% of

275 and 82% of 197 respectively [13,14].

Moreover, when the results of our study were compared to other Asian countries such as Iran and

India, it was found that H. pylori infection was detected in 61.3% and 67.1% of samples, respectiﬁly
[15,16]. There are several factors that explain such differences in findings. For instance, the rates of
pylori infection differ in various regions due to factors like the socioeconomic status of individuals, the
thods used to detect the infection, and potential errors in gastric biopsy sampling [8,9]. Additionally,
the uneven distribution of pathogens within gastric lining could aide to the lower identification
percentﬁ of the organism in our study. Also, studies conducted in Asia and the Middle East have
noticed a decrease in the detection of H. pylori infection, which can be attributed to the better hygienic

and socioeconomic conditions in that particular region [17-19].
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Our study according to case definition revealed, H. pylori infection was gaore common in 60<

years aged group, followed by 45-59 years and 15-29 years aged groups, while H. pylori infection was
shown to be less common among 15-29 age group thisgesult disagreement with other studies [18,19]
while agreement with others study [20]. The higher prevalence of infection in older age individuals is
believ be due to continuous exposure to pathogens throughout their adulthood [21]. Explanations
for the variation in H. pylori infection rates among different age groups may be due to varying risk
factors between adults and children. The increase in prevalence among adults may also be largely
attributed to a cohort effect. In this study, the rate of H. pylori prevalence was higher in femala at
62.1% compared to males at 37.9%. Despite previous research showing nogender difference in H.
pylori prevalence, some studies have suggested a higher rate in mgales [22] and a greater likelihood of
females developing gastric cancers after H. pylori infection [23]. The high prevalence of H. pylori in
females in this study could potentially be linked to iron deficiency anemia, which is more commonly

seen in females.

In our research, out of 50 samples, the RUT test showed positiﬁ results in 27 cases (54%). Other
studies have also reported similar results, with RUT detecting the bacteria in 54.05% and 53.3% of
cases, respectively. [24,25]. On the other hand, in previous study conducted in Iraq that found higher
rate of H. pylori positive by RUT reach 87(82.08%) out of 106 cases [?ﬂ. Various factors can
influence the outcome of RUT, such as the condition of the biopsy and the type of disease being tested.
The accuracy of RUT is influenced by factors like thﬁcation, quantity, size, and bacterial
concentration in the biopsy sample [23]. Combining biopsies from both the antrum and corpus before
performing RUT can improve the test's sensitivity. However, it was found that the sensitivity of RUT
decreases in patients with bleeding peptic ulcers [27]. Our research showed four false positive
outcomes, possibly caused by the presence of other organisms containing urease[28]. Out of the cases
we examined, 6 (12%) tested positivﬁor PCR and histology but negative for the RUT. The formalin in
the biopsy forceps may have caused false negative results(29). Also, a small gastric biopsy with only a
few organisms present may result in a negative RUT, ggat least 105 bacteria copies are needed for a
positive result [30]. Furthermore, the coccoid form of H. Pylori has decreased urease activity, leading

to negative test results [31].

In our research, H. pylori infection was found in 52% of cases through histological examination. Other
studies have reported slightly different results, with some finding 55.6% and 54% of cases positive for

H. pylori using histology in gastric biopsy samples [32,33]. In contrast, some studies have shown
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lower prevalence rates in 7.2% and 16.8% of cases [34,35], while others have reported higher rates of
in 86.2% and 72.86% of cases [36,37]. In our studythe ure A gene PCR was detected in 62% of cases.
Another study in Iraq found a similar rate in 52.5% of H. pylori cases detected using ure A gene PCR
[38]. However, other studies have shown higher prevalence rates in 89.8% and 73.9% of cases than

what we found in our research [39 40].

The sensitivity and specificity of three ilﬁasive tests for H. pylori diagnosis varied across the studies.
specificity was found 81% in our study, which is close to findings from other studies 78.5% and 75.6
90 (41 42) while the sensitivity of RUT was found (79.3%), compared to 96% and 95%. In other

studies, |41 43].

Our research showed a sensitivity of 96.9% and specificity of 85.7% using ure A gene PCR. An Iranian

study reported slightly different results, with sensitivity at 93.5% and specificity at 95.6%(43). The ure
A gene PCR test had the highest accuracy rate of 92%, as molecular methods are known for their rapid
results and are less affected by sample transportation conditions. Only 1 case (2%) in 0“ study tested
negative for the ure A gene PCR test but positive in the other two tests. This is because the colonization
of H. pylori igthe stomach lining occurs in patchy manner, so taking a gastric biopsy sample that

doesn't have any bacteria or fewer than 50 bacteria can lead to false results in PCR testing [44].

In our study, we used three different invasive tests, the most specific test was histological examination,
with a specificity rate of %2% and a sensitivity rate of 86.2%. The sensitivity and reliability of the
histological examination is influenced by various factors, such as the quantity and loc:ﬁ'on of gastric
biopsy specimens obtained [45]. Ideally, four specimens should be collected, with two from the antrum
of the gastric lining and two from the corpus region. However, in our study, we only used two antral
gastric biopsy specimens for histological examination, which may have affected the accuracy of the
test. Furthermore, previous studies have shown significant differences in results between observers,

indicating that the skills of the pathologist are crucial for diagnosis H. pylori [46 47]

Conclusion:

The current study showed that the prevalence rate of H. pylori infection was lower compared to
rates in other developing countries. Females and older age individuals had the highest prevalence of
this infection. Detection of ure A gene directly from biopsy specimen helps in rapid detection of H

pylori infections. RUT had lower sensitivity and specificity, while histology was the most specific test
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and ure A gene PCR was the most sensitive. The accuracy of the three methods for detecting H. pylori

can be ranked as follows: PCR > histology > RUT.

Acknowledgment: Thanks and appreciation to the University of Mosul and the College of Science for
providing assistance to complete this research

Funding statemggt: self-finding
Declaration of Conflict of Interest : All authors declare that there is no conflict of interest.

Ethical of approval:
The study protocol and the subject information and consent form were reviewed and approved

by a local ethics committee in accordance with document number (13874/22-3-2023) in order to

obtain approval.

References:

1-  Dascalu RI, Bolocan A, Paduaru DN, Constantinescu A, Mitache MM, Stoica AD, Andronic O.
Multidrug resistance in Helicobacter pylori infection. Frontiers in Microbiology. 2023 Feb
27:14:1128497.

2-  Mostata MS, ELshourbagy EW, Mohamed KI. Invasive Versus Noninvasive Methods for
Diagnosis of Helicobacter Pylori infection. Egyptian Journal of Medical Microbiology. 2023 Oct
1;32(4).

3-  Elbehiry A, Marzouk E, Aldubaib M, Abalkhail A, Anagreyyah S, Anajirih N, Almuzaini AM,
Rawway M, Alfadhel A, Draz A, Abu-Okail A. Helicobacter pylori infection: Current status and future
prospects on diagnostic, therapeutic and control challenges. Antibiotics. 2023 Jan 17:12(2):191.

4-  Issa AH, Salih MB, Omran SS, Hissa N. Detection of Helicobacter pylori in atheroma of
ischaemic heart diseases patients in the south of Iraq by PCR technique. World Journal of
Pharmaceutical Research. 2015:4(4):366-71.

5-  Patel SK, Pratap CB, Jain AK, Gulati AK, Nath G. Diagnosis of Helicobacter pylori: what should
be the gold standard?. World journal of gastroenterology: WIG. 2014 Sep 9;20(36):12847.

6- Lee H,Hwang HS, Chung JW, Kim KA, Kim ST. Development of a New Liquid Type Rapid
Urease Test Kit (Helicotest®): Comparison with Other Commercial Kits. The Korean Journal of
Gastroenterology. 2023 May 25:81(5):209-15.

7-  Clayton CL, Kleanthous H, Coates PJ, Morgan DD, Tabagchali S. Sensitive detection of

Helicobacter pylori by using polymerase chain reaction. Journal of clinical microbiology. 1992
Jan:;30(1):192-200.

13




8- Patel SK, Pratap CB, Jain AK, Gulati AK, Nath G. Diagnosis of Helicobacter pylori: what should
be the gold standard?. World journal of gastroenterology: WIG. 2014 Sep 9;20(36):12847.

9-  Wang YK, Kuo FC, Liu CJ, Wu MC, Shih HY, Wang SS, Wu JY, Kuo CH, Huang YK, Wu DC.
Diagnosis of Helicobacter pylori infection: Current options and developments. World Journal of
Gastroenterology: WIG. 2015 Oct 10;21(40):11221.

10-  Kismat S, Tanni NN, Akhtar R, Roy CK, Rahman MM, Molla MM, Anwar S, Ahmed S.
Diagnosis and Comparison of Three Invasive Detection Methods for Helicobacter pylori Infection.
Microbiology Insights. 2022 Oct;15:11786361221133947.

11-  Zaitoun AM. Histological study of chronic gastritis from the United Arab Emirates using the
Sydney system of classification. Journal of clinical pathology. 1994 Sep:47(9):810.

12-  Britt DP, Barakat MH, Tungekar MF, Painchaud SM, Adlouni M, Kern K, Malhas L.
Helicobacter pylori in dyspeptic patients in Kuwait. Journal of clinical pathology. 1990
Dec:43(12):987.

13- Gunaid AA, Hassan NA, Murray-Lyon 1. Prevalence and risk factors for Helicobacter pylori
infection among Yemeni dyspeptic patients. Saudi medical journal. 2003 May [:24(5):512-7.

14-  Bani-Hani KE, Hammouri SM. prevalence of Helicobacter pylori in Northern Jordan.
Endoscopy based study. Saudi Med J. 2001:22(10):843-7.

15-  Singh V, Trikha B, Nain CK, Singh K, Vaiphei K. Epidemiology of Helicobacter pylori and
peptic ulcer in India. Journal of gastroenterology and hepatology. 2002 Jun;17(6):659-65.

16- Hashemi MR, Rahnavardi M, Bikdeli B, Zahedani MD. H pylori infection among 1000 southern
Iranian dyspeptic patients. World Journal of Gastroenterology: WIG. 2006 Sep 9:;12(34):5479.

17-  Chen J, Bu XL, Wang QY, Hu PJ, Chen MH. Decreasing seroprevalence of Helicobacter pylori
infection during 1993-2003 in Guangzhou, southern China. Helicobacter. 2007 Apr;12(2):164-9.

18- Bello A, Umar A, Borodo M. Prevalence and risk factors for Helicobacter pylori infection in
gastroduodenal diseases in Kano, Nigeria. African Journal of Medical and Health Sciences. 2018 Jan
1:17(1):41-.

19-  Oraijah AA, Shaghan MH, Alhebshi FA, Alsuwat RW, Algethami AH, Alsofyani AH, Ozayzan
A, Altowairqi SA, Alqurashi HH. Prevalence of Helicobacter pylori infection among patients with

dyspepsia and other gastrointestinal diseases in King Abdulaziz Specialized Hospital in Taif. Journal of
Family Medicine and Primary Care. 2022 Oct;11(10):6493.

20- Alwahaibi NY, Almahroogi BM, Alrawahi SA. The prevalence of helicobacter pylori and
gastritis in Oman. Journal of Digestive Endoscopy. 2013 Apr;4(02):029-32.

21- Ishaq S, Nunn L. Helicobacter pylori and gastric cancer: a state of the art review.
Gastroenterology and hepatology from bed to bench. 2015:8(Suppl1):56.

14




22-  Mbang KA, Uchenna O, Emmanuel U, Aniekan E, Evaristus C, Donald E, Ogbu N. Prevalence
of Helicobacter pylori infection among dyspepsia patients in Calabar. Global Journal of Pure and
Applied Sciences. 2019 Sep 6;25(2):145-51.

23-  Ezugwu RI, Chukwubike C. Epidemiology of Helicobacter pylori infection among dyspepsia
patients in South-East, Nigeria. IOSR J Pharm Biol Sci. 2014;9:53-6.

24- Habib AM, Alam J, Rudra B, Quader A, Al-Forkan M. Analysis of Helicobacter pylori
prevalence in Chittagong, Bangladesh, based on PCR and CLO test. Microbiology insights. 2016
Jan;9:MBI-S39858.

25- Rahman SH, Rahman MA, Arfin MS, Alam MM, Bhuiyan TM, Ahmed N, Nahar S, Hassan MS.
Helicobacter pylori infection and strain types in adult dyspeptic patients undergoing endoscopy in a
specialized hospital of Dhaka City. Bangladesh Journal of Medical Microbiology. 2009 Jul 28;3(1):4-9.

26-  Al-Ezzy Al. Evaluation of endoscopy based H. Pylori diagnostic techniques in Iraqi patients
with upper gastrointestinal disorders. Indian Journal of Science and Technology. 2016 Jun;9(22):1-0.

27- Huang TC, Lee CL. Diagnosis, treatment, and outcome in patients with bleeding peptic ulcers
and Helicobacter pylori infections. BioMed research international. 2014 Jan 1;2014.

28- Uotani T, Graham DY. Diagnosis of Helicobacter pylori using the rapid urease test. Annals of
translational medicine. 2015 Jan:3(1).

29- Ozaslan E, Koseoglu T, Purnak T, Yildiz A. A forgotten cause of false negative rapid urease test:
formalin contamination of the sample. Hepato- gastroenterology. 2010 May 1;57(99-100):2-p.

30-  Wang YK, Kuo FC, Liu CJ, Wu MC, Shih HY, Wang SS, Wu JY, Kuo CH, Huang YK, Wu DC.
Diagnosis of Helicobacter pylori infection: Current options and developments. World Journal of
Gastroenterology: WIG. 2015 Oct 10:21(40):11221.

31- Miftahussurur M, Yamaoka Y. Diagnostic methods of Helicobacter pylori infection for
epidemiological studies: critical importance of indirect test validation. BioMed research international.
2016 Jan 19:2016.

32- Pradhan P, Bajgai GP. Prevalence of Helicobacter Pylori (H. Pylori) Infection among Patients
Undergoing Upper Gastrointestinal Endoscopy: An Institution Based Study. American Journal of
Medical Science and Innovation. 2023 Mar 30;2(1):47-50.

33- Khdair Ahmad F, Aladily TN, Altamimi M, Ajour M, Alsaber N, Rawashdeh M. Helicobacter
pylori prevalence and impact: a histology-based report about children from an endemic country.
International Journal of General Medicine. 2020 May 22:207-14.

34- Maulahela H, Syam AF, Abdullah M. Effectiveness of Rapid Urease Diagnostic Test in
Diagnosing Helicobacter Pylori Infection in Patients with Dyspepsia in Gastrointestinal Endoscopy
Centre. The Indonesian Journal of Gastroenterology, Hepatology, and Digestive Endoscopy. 2020 Sep
30:21(2):126-9.

15




35- Ribaldone DG, Zurlo C, Fagoonee S, Rosso C, Armandi A, Caviglia GP, Saracco GM, Pellicano
R. A retrospective experience of Helicobacter pylori histology in a large sample of subjects in Northern
Italy. Life. 2021 Jul 4;11(7):650.

36- Kectkoa TB, bytos MA, Kpynnos HM, /laseinosa BA, Jloreunosa AC. HacToTa BhIABICHUA
Helicobacter pylori y GonbHBIX ¢ MOP(OJIOrHYECKHMH H3MEHEHHUAMH CITM3ACTOH 000JI0UKH JKeTyaKa.
DKcnepyMEHTaNbHAA U KIMHUYeckas racTposuTeponorus. 2021 3 (187):125-9.

37-  Khan S, Beevi PF, Husain M, Hassan MJ, Jetley S. Helicobacter pylori Infection and Associated
Risk Factors in Patients with Upper Gastrointestinal Symptoms. morbidity and mortality. 2017;2:4.

38- - Abdulrahman AT, Hussain SS, Ahmed NJ, Hassan AN. Detection of Helicobacter Pylori’s
Virulence Gene (ure A) and its Influence on the Result of Rapid Urease Test (RUT). Al-Mustansiriyah
Journal of Science. 2022 Dec 30;33(4):42-8.

39-  AlNaji HA, Omran R, AlSherify A. Molecular Detection of Helicobacter pylori Infection in
Gastric Biopsy Specimens by PCR. Journal of University of Babylon for Pure and Applied Sciences.
2018;26(2):109-18.

40-  Ali HS, Dhahi MA, Al-Maliki JM. Genotyping of vacA of Helicobacter pylori in patients from
Baghdad with gastro-duodenal diseases. J Gastroenterol Dig Dis. 2017; 2 (2): 25-31.

41-  Mendoza-lbarra, S.1., Perez-Perez, G.I., Bosques-Padilla, FJ., Urquidi-Rivera, M., Rodriguez-
Esquivel, Z. and Garza-Gonzilez, E. Pediatrics International. 2007 Dec:49(6):869-74.

42-  Jemilohun AC, Otegbayo JA, Ola SO, Oluwasola AO, Akere A. Diagnostic accuracy of rapid
urease test for the diagnosis of Helicobacter pylori gastic biopsies in Nigerian with dyspepsia. African
Journal of Clinical and Experimental Microbiology. 2011;12(2).

43-  Khalifehgholi M, Shamsipour F, Ajhdarkosh H, Daryani NE, Pourmand MR, Hosseini M,
Ghasemi A, Shirazi MH. Comparison of five diagnostic methods for Helicobacter pylori. Iranian
journal of microbiology. 2013 Dec:5(4):396.

44-  Park CY, Kwak M, Gutierrez O, Graham DY, Yamaoka Y. Comparison of genotyping
Helicobacter pylori directly from biopsy specimens and genotyping from bacterial cultures. Journal of
clinical microbiology. 2003 Jul;41(7):3336-8.

45- Meégraud F, Lehours P. Helicobacter pylori detection and antimicrobial susceptibility testing.
Clinical microbiology reviews. 2007 Apr;20(2):280-322.

46- El-Zimaity HM, Graham DY, Al-Assi MT, Malaty H, Karttunen TJ, Graham DP, Huberman RM,
Genta RM. Interobserver variation in the histopathological assessment of Helicobacter pylori gastritis.
Human pathology. 1996 Jan 1:27(1):35-41.

47- Christensen AH, Gjgrup T, Hilden J, Fenger C, Henriksen B, Vyberg M, Bstergaard K, Hansen
BE. Observer homogeneity in the histologic diagnosis of Helicobacter pylori: latent class analysis,

16




kappa coefficient, and repeat frequency. Scandinavian journal of gastroenterology. 1992 Jan

1;27(11):933-9

17




