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Objectives: Conventional upper-intestinal endoscopy is usually performed to diagnose Helicobacter pylori ( H. py- 

lori ) associated diseases, using gastric mucosa from the biopsy. The objective of our study was to identify the 

prevalence of H. pylori and its relation with endoscopic findings and histopathological features in dyspeptic adult 

patients. 

Methods: Gastroduodenal biopsy specimens were collected from 143 adult dyspeptic outpatients who attended the 

Department of Gastroenterology, Bangabandhu Sheikh Mujib Medical University (BSMMU) and Dhaka Medical 

College Hospital (DMCH), for endoscopy. H. pylori was identified by rapid urease test (RUT), ureC gene PCR, and 

histological staining (Giemsa). 

Results: The study population was divided into H. pylori -positive cases (47; 32.9%) and H. pylori -negative cases 

(96; 67.1%), based on the case definitions used in the study. The highest rate of H. pylori infection was found 

in the 41–50 years age group (25.5%). Endoscopically, 101 (97.1%) dyspeptic patients had gastritis, with the 

majority of H. pylori infections found among histopathologically diagnosed duodenal ulcer patients. Endoscopic 

findings were significantly correlated with histological findings ( p < 0.001). 

Conclusion: Significant correlations between endoscopic and histopathological findings were observed. Early 

detection and prompt treatment of H. pylori infection are essential for the prevention of serious complications. 
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Dyspepsia is a term used for acute, chronic, or recurrent pain or dis-

omfort centered in the upper abdomen. It may be associated with up-

er abdominal fullness, early satiety, bloating, burning, belching, nau-

ea, retching, and vomiting ( Conroy and Siddiqi, 2007 ). In the west-

rn world, the prevalence of dyspepsia has been reported as ranging

rom 25% to 50% ( Niknam et al., 2014 ), while in Asia 8–30% of people

uffer from dyspepsia ( Ghoshal et al., 2011 ). Dyspeptic individuals are

ver two times more likely to be Helicobacter pylori ( H. pylori )-positive

han asymptomatic individuals ( Aminde et al., 2019 ). As many as 80%

f developing country residents carry H. pylori in their gastric mucosa,
PCR, Polymerase Chain Reaction. 
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ut only around 10-20% of infected individuals become symptomatic

 Klusters et al., 2006 ). The most common symptom of H. pylori infec-

ion is dyspepsia, which is considered one of the most common causes

f patient referrals to gastroenterology centers ( Mapel et al., 2013 ). The

revalence of H. pylori infection in adult dyspeptic patients in India has

een reported as 32.9% ( Srinivas et al., 2016 ). A Bangladeshi study re-

orted a prevalence of 47.8% H. pylori- positive cases among dyspeptic

dult patients ( Saha et al., 2018 ). 

H. pylori has been linked to gastritis, duodenal ulcer, gastric car-

inoma, and mucosa-associated lymphoid malignancies ( Mishra et al.,

008 ). It is classified as a class 1 carcinogen by the World Health Or-
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Table 1 

Distribution of study population according to case definition ( n = 143) 

Study population Number of cases Percentage (%) 

H. pylori- positive cases 47 32.9 

H. pylori- negative cases 96 67.1 
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anization (WHO) and the International Agency for Research on Can-

er ( Smith et al ., 2014 ). Treatment for H. pylori infection is recom-

ended in all symptomatic individuals in order to prevent the devel-

pment of gastric adenocarcinoma and for the successful treatment of

. pylori- induced mucosa-associated lymphoid tissue (MALT) lymphoma

 Fock et al., 2009 ). 

Several invasive and noninvasive techniques are currently used for

etecting H. pylori infection, including rapid urease test (RUT), urea

reath test, culture, PCR, serological tests, and histopathological meth-

ds ( Krogfelt et al., 2005 ). Each test has its benefits and limitations in

ifferent clinical situations. None of these diagnostic tools is considered

o be the gold standard, due to poor sensitivity or specificity. Conven-

ional endoscopy, however, is a powerful diagnostic tool for diseases of

he upper gastrointestinal tract, as it is necessary to view the condition

f the mucosal lining of the stomach and duodenum ( Nguyen et al.,

010 ). Moreover, gastric biopsy samples obtained during endoscopy

re the best specimens for the isolation of H. pylori ( Mégraud and

ehours, 2007 ). The choice of diagnostic test depends on the prevalence

f H. pylori , the incidence of age-related gastric cancer in the area, the

ccessibility, advantages, and disadvantages of each method, and the

ifferent clinical circumstances for each patient ( Selgrad and Malfer-

heiner, 2017 ). 

This study was conducted to assess the relationship between up-

er GIT endoscopic findings associated with several gastroduodenal dis-

ases and the presence of H. pylori infection among dyspeptic patients

n Dhaka, Bangladesh. 

aterials and Methods 

This study included 143 adult Bangladeshi outpatients who under-

ent upper gastrointestinal endoscopic examination for various dyspep-

ic symptoms, including abdominal pain, nausea, vomiting, belching,

ower chest pain, upper gastrointestinal bleeding, and weight loss, in

he Department of Gastroenterology of Bangabandhu Sheikh Mujib Med-

cal University (BSMMU), Shahbag, Dhaka, and Dhaka Medical College

ospital, Dhaka. This cross-sectional observational study was conducted

ver a period of 12 months, beginning in March 2018, in the Department

f Microbiology and Immunology, Bangabandhu Sheikh Mujib Medical

niversity (BSMMU). 

Patients with severe medical illness and a history of intake of pro-

on pump inhibitors, non-steroidal anti-inflammatory drugs (NSAID),

olloidal bismuth compounds, or antibiotics for eradication of H. py-

ori over 4 weeks prior to enrolment were excluded from the study

 Tongtawee et al., 2016 ). Once written informed consent had been col-

ected from each patient, gastric tissues were collected from lesions and

ites surrounding the gastric antrum and body. Biopsy samples were

btained using a standard forward-viewing video fiberoptic endoscope

Olympus EVIS EXERA III, CV-190, USA) with the patients in a left-

ateral position, under topical lignocaine (2%) anesthesia. To avoid con-

amination, the endoscope was carefully cleaned and disinfected before

nd after each procedure. The first biopsy specimen was inoculated im-

ediately into a screw-capped bottle containing rapid urease test (RUT)

edia; a positive result was indicated by a change in color from yellow

o pink within 24 hours after incubation at 37°C. The next specimen was

xed in 10% buffered formalin and transported to the Department of

athology, BSMMU for histological examination. Another biopsy spec-

men was collected in PBS for PCR, and stored at − 20°C until DNA ex-

raction was performed. 

istological examination 

Tissue sections were prepared and stained with hematoxylin and

osin (H&E) for the diagnosis of gastroduodenal diseases and modified

iemsa stain for H. pylori detection. Based on histological examination

ndings, the study subjects were diagnosed as either chronic gastritis,
31 
hronic gastric ulcer, duodenal ulcer, intestinal metaplasia, or gastric

arcinoma. 

reC gene PCR 

DNA was extracted from gastric tissues using QIAmp DNA

ini kits (Qiagen, Hilden, Germany), according to the manu-

acturer’s instructions. The ureC primer sequences used were:

reC -F 5 ′ -AAGCTTTTAGGGGTGTTAGGGGTTT-3 ′ , and ureC -R 5 ′ -

AGCTTACTTTCTAACACTAACGC-3 ′ . Amplification was performed

ccording to Lu et al. (1999) . The ureC gene PCR amplification products

ere 294 base pairs, and were electrophoresised in 2% agarose gel at

10 V for 42 minutes. 

The study populations were categorized into two groups based on

he case definitions used for this study. Patients were considered as H.

ylori- positive when positive results were obtained in at least two of the

hree testing methods (rapid urease test, histology for H. pylori , and PCR

or the ureC gene) 

ata analysis 

Descriptive and frequency analyses of the data from the study were

xpressed as counts, percentages, and means or medians, as appropriate,

o provide an overall picture. The data were analyzed using the Statis-

ical Package for Social Sciences (SPSS) version 23 (IBM, Armonk, New

ork). A chi-square/exact test was used where applicable. P- values <

.05 were considered as denoting statistical significance. 

esults 

In total, 143 gastric biopsy specimens were collected from outpa-

ients with dyspeptic symptoms who underwent endoscopy in the De-

artment of Gastroenterology, BSMMU and Dhaka Medical College Hos-

ital. RUT, histopathological examination, and PCR amplification of

reC gene for detection of H. pylori were performed. 

The study populations were categorized into two groups according to

he case definitions used in this study: H. pylori- positive patients ( n = 47)

nd H. pylori- negative patients ( n = 96) ( Table 1 ). 

Of the 47 H. pylori -positive cases, 91.5% were found to be positive by

apid urease test, followed by ureC gene PCR (89.3%), and histological

taining (74.4%). 

Of all 143 patients, 71 (49.7%) were female and 72 (50.3%) were

ale, giving an almost equal male:female ratio of 1.00:1.01). Of the 47

32.9%) patients infected with H. pylori , 22 (46.8%) were male and 25

53.2%) were female; thus, infection did not differ significantly between

ales and females ( p = 0.553). Age and sex data for the patient cohort

re shown in Table 2 . 

The most common endoscopic finding was erosive gastritis (53;

7.1%), followed by gastritis (48; 33.6 %), gastric ulcer (20; 14.0%),

uodenal ulcer (11; 7.7%), and gastric carcinoma (five, 3.5%). 

The prevalences of H. pylori in relation to different endoscopy diag-

oses are shown in Table 3 . The overall prevalence of H. pylori infection

n gastritis was 15 (31.9%), in erosive gastritis 14 (29.8%), in gastric

lcer eight (17.0%), in duodenal ulcer seven (14.9%), in gastric carci-

oma one (2.1%), and in normal gastric mucosa two (4.3%). Endoscopic

ndings such as gastritis, gastric ulcer, and duodenal ulcer were not sig-

ificantly associated with H. pylori . 

The rates of H. pylori infection for different gastroduodenal diseases

etected by histopathology are shown in Table 4 . Histologically, the
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Table 2 

Age and sex distribution of study population 

Characteristics All patients 

( n = 143) 

H. pylori ( + ) 
( n = 47) 

H. pylori ( − ) 
( n = 96) 

p- value 

Age, mean years (%) 42.33 ± 14.30 44.03 ± 16.20 41.48 ± 13.31 0.260 

Age group 

≤ 20 7 (4.22) 2 (4.3) 5 (5.2) 0.960 

21–30 23 (16.08) 7 (14.9) 16 (16.7) 

31–40 25 (17.48) 9 (19.1) 16 (16.7) 

41–50 39 (27.27) 12 (25.5) 27 (28.1) 

51–60 25 (17.48) 10 (21.3) 15 (15.6) 

> 60 24 (16.78) 7 (14.9) 17 (17.7) 

Sex 

Male 72 (50.35) 22 (46.80) 50 (52.08) 0.553 

Female 71 (49.65) 25 (53.20) 46 (47.92) 

Table 3 

Prevalence of H. pylori in relation to endoscopic findings 

Endoscopic finding 

H. pylori ( + ) 
( n = 47) 

H. pylori ( − ) 
( n = 96) 

All patients 

( n = 143) p-value 

Gastritis, n (%) 15 (31.9%) 33 (34.4%) 48 (33.6%) 

0.251 Erosive gastritis, n (%) 14 (29.8%) 39 (40.6%) 53 (37.1%) 

Gastric ulcer, n (%) 8 (17.0%) 12 (12.5%) 20 (14.0%) 

Duodenal ulcer, n (%) 7 (14.9%) 4 (4.2%) 11 (7.7%) 

Gastric carcinoma, n (%) 1 (2.1) 4 (4.2) 5 (3.5%) 

Normal, n (%) 2 (4.3) 4 (4.2) 6 (4.2%) 

Table 4 

H. pylori infection status and gastroduodenal disease diagnosed by histopathological examination among the 

study population ( n = 143) 

Histopathological 

finding 

H. pylori- positive 

cases, n (%) 

H. pylori- negative 

cases, n (%) 

All patients, 

n = 143 (%) 

p- value 

Chronic gastritis 31 (30.7) 70 (69.3) 101 (70.63) 0.390 

Chronic gastric ulcer 7 (36.8) 12 (63.2) 19 (13.28) 0.882 

Duodenal ulcer 5 (55.5) 4 (44.5) 9 (6.30) 0.134 

Intestinal metaplasia 2 (50.0) 2 (50.0) 4 (2.80) 0.459 

Gastric carcinoma 1 (33.3) 2 (66.7) 3 (2.09) 0.986 

Normal dyspeptic 1 (14.3) 6 (85.7) 7 (4.90) 0.283 

Table 5 

Relationship between endoscopic findings and histopathological findings among the study population ( n = 143) 

Endoscopic 

findings 

Histopathological findings 

Total 

Gastritis, n (%) 

Chronic gastric 

ulcer, n (%) 

Duodenal ulcer, 

n (%) 

Intestinal 

metaplasia, n (%) 

Gastric carcinoma, 

n (%) Normal, n (%) 

Gastritis 98 (97.1) 0 (0) 0 (0) 0 (0) 0 (0) 3 (2.9) 101 (70.6) 

Gastric ulcer 0 (0) 19 (95.0) 0 (0) 1 (5.0) 0 (0) 0 (0) 20 (13.9) 

Duodenal ulcer 1 (9.1) 0 (0) 9 (81.8) 1 (9.1) 0 (0) 0 (0) 11 (7.6) 

Gastric 

carcinoma 

0 (0) 0 (0) 0 (0) 2 (40.0) 3 (60.0) 0 (0) 5 (3.5) 

Normal 2 (33.3) 0 (0) 0 (0) 0 (0) 0 (0) 4 (66.7) 6 (4.2) 

Total 101 

(70.6) 

19 

(13.3) 

9 

(6.3) 

4 

(2.8) 

3 

(2.1) 

7 

(4.9) 

143 

(100) 
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ighest rate of H. pylori infection was found among patients with duode-

al ulcer (55.5%), followed by intestinal metaplasia (50%), gastric ulcer

39.8 %), gastric adenocarcinoma (33.3%), chronic gastritis (30.7%),

nd normal gastric mucosa (14.3%). 

The relationships between histopathology findings and endoscopic

ndings are shown in Table 5 . Of the 101 endoscopically reported gas-

ritis patients, 98 (97.1%) had gastritis and three (2.9%) had normal

astric mucosa. Of the 20 cases of gastric ulcer reported on endoscopy,

9 (95.0%) had chronic gastric ulcer and one (5.0%) had intestinal meta-

lasia. Of the 11 endoscopically reported duodenal ulcer patients, nine

81.8%) also had duodenal ulcer according to histopathological exami-

ation, one (9.1%) had gastritis and one (9.1%) had intestinal metapla-

ia. Of the five endoscopically reported gastric carcinoma patients, three

60.0%) showed gastric adenocarcinoma histologically and two (40.0%)
32 
xhibited intestinal metaplasia. Endoscopic findings were significantly

orrelated with histological findings ( p < 0.001). 

iscussion 

In total, 143 gastric biopsies were collected from dyspeptic patients

ho underwent endoscopy examination in the Department of Gastroen-

erology, BSMMU and Dhaka Medical College Hospital, Dhaka. For this

tudy, H. pylori was detected by both phenotypic methods, such as rapid

rease test and histological staining for H. pylori , and genotypic meth-

ds, such as ureC gene PCR. According to the definition of H. pylori -

ositive cases used in this study, only 47 (32.9%) were classified as H.

ylori- positive and 96 (67.1%) as H. pylori- negative. This finding was in

greement with the findings of Niknam et al. (2014) , who reported 31%
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. pylori positivity among the adult dyspeptic population in Iran, and

ftab et al. (2018) , who reported a 47% prevalence of H. pylori infection

n adult dyspeptic patients in Bangladesh. In our study, only one gastric

issue biopsy was used in each test for determining H. pylori , although

he organism is unevenly distributed throughout the gastric mucosa; this

ould have been a contributing factor to the comparatively lower preva-

ence of H. pylori detected. Moreover, the possible noncompliance of

ome participants with regard to not using proton pump inhibitors dur-

ng the 4 weeks prior to endoscopic examination might have produced

alse-negative results with the rapid urease test and histopathology. Re-

ently, several studies from Asian and Middle-Eastern countries have

eported declining trends in H. pylori infection with improvements in

ygiene conditions ( Chen et al., 2007 ); Alazmi et al., 2010 ; Yim et al.,

007 ). 

The study population ranged from 18 to over 65 years of age, with

 mean age of 44.03 ± 16.20 years for H. pylori -positive cases. The

revalence of active H. pylori infection was highest in the 41–50 years

ge group (25.5%) and lowest (4.3%) in the < 20 years age group.

elaly et al. (2009) also found the highest percentage of H. pylori in-

ection in the 41–50 years age group. The acquisition of H. pylori can

ccur at a young age as part of normal flora; however, in absence of

reatment, infection can persist throughout the individual’s lifetime and

anifest later in life. 

Higher prevalences of H. pylori have been found to be associ-

ted with lower socioeconomic groups, as well as with large fami-

ies, poor hygiene, low standards of living, and overcrowded conditions

 Rastogi et al., 2016 ). Studies have also suggested that older age groups

ave been more exposed to other etiological factors, such as NSAIDs,

moking, and stress, which are all potential contributing factors to a

igher prevalence of H. pylori ( Mabeku et al., 2018 ). 

Among the 143 dyspeptic cases in our study, 71 (49.7%) were fe-

ale and 72 (50.3%) were male, giving an almost equal male:female

atio. The prevalence of H. pylori infection was slightly higher in the

emale population (53.20%) compared with males (46.80%), although

his difference was not significant. This finding was similar to that in a

tudy by Singh et al. (2002) , which did not find any significant associa-

ion between H. pylori infection and sex distribution. However, another

tudy found males to have a greater prevalence of H. pylori infection

 Ibrahim et al. (2017) . 

Among the 143 cases in our study, the majority of patients were

ndoscopically reported as having erosive gastritis (37.1%), followed

y gastritis (33.6%), gastric ulcer (14.0%), duodenal ulcer (7.7%), and

astric carcinoma (3.5%); these figures were similar to those found in

nother study conducted in Dhaka ( Kismat et al., 2019 ). In our study,

astritis was the most common endoscopic abnormality among the study

opulation, and also among those who were found to be infected with

. pylori . However, there was no statistically significant association be-

ween gastritis and H. pylori infection. 

The most common histopathological finding was chronic gastritis

70.63%), followed by gastric ulcer (13.28%), duodenal ulcer (6.30%),

ntestinal metaplasia (2.80%), gastric carcinoma (2.09%), with 4.90%

ound to have normal gastric mucosa. 

In this study, 55.5% of the duodenal ulcer patients and 30.7% of

he chronic gastritis patients were infected with H. pylori . These find-

ngs were in agreement with those of Helaly et al. (2009) , who found

4.5% of duodenal ulcer patients and 41.1% of gastritis patients to have

. pylori in Egypt. In our study, among the 47 H. pylori- positive cases,

0% had intestinal metaplasia according to histopathology, which was

imilar to the finding of Lee et al. (2007) . 

Among the 101 endoscopically reported gastritis patients, 97.1% had

astritis, and 2.9% had normal mucosa. Of the six endoscopically di-

gnosed normal cases, 33.3% were diagnosed with gastritis of various

rades, and 66.6% had normal mucosa. Out of 20 endoscopically diag-

osed gastric ulcer cases, 19 (95.0%) were diagnosed as chronic gastric

lcer and one (5.0%) as intestinal metaplasia in histopathology. 81.8%

f the duodenal ulcer cases in endoscopy were diagnosed as duodenal
33 
lcer in histology. Out of six gastric carcinoma cases in endoscopy, three

60.0%) were diagnosed as adenocarcinoma and two (40.0%) as intesti-

al metaplasia in histology. Endoscopic findings were significantly cor-

elated with histological findings ( p < 0.001). 

Clinicians should test and treat H. pylori infection if resources are

vailable. In resource-poor settings, where the confirmatory test is not

vailable or may not be cost effective, empirical therapy is recom-

ended. 

onclusion 

H. pylori infection is one of the major causes of dyspeptic symptoms

n the Bangladeshi population. Although its prevalence is declining, it is

till a public health burden in a developing country like Bangladesh be-

ause it causes considerable individual suffering and, consequently, loss

f manpower. Proper evaluation and eradication therapy are needed

o overcome this situation. Since significant correlations between en-

oscopy and histopathology findings have been observed, endoscopic

xamination can be used as an alternative for gastric disease detection

here histopathology is not available. However, normal endoscopic ap-

earance is a poor predictor of histological findings. H. pylori infection

ay be positively associated with duodenal ulcer and intestinal meta-

lasia in a statistically significant manner. 
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