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Introduction
Helicobacter pylori (H. pylori) infection causes various 
gastroduodenal diseases like peptic ulcer disease, gastritis, mucosa-
associated lymphoid tissue lymphoma and gastric adenocarcinoma 
and is common in poor communities and overcrowding.1,2 Prevalence 
of H. pylori in Nepal range between 16%-70% according to various 
invasive and non- invasive detection methods.3,4

H. pylori discharges multiple virulent toxins through cytotoxin 
associated gene A (CagA) and vacuolating cytotoxin A (VacA), results 
in host tissue damage through various inflammatory mediators along 
with its invasive nature.5 These virulence factors are diverse among 
H. pylori isolates from different geographic areas and ethnic groups, 
which may explain the differences in disease incidence and severity.6 

The aim of this study was to identify H. pylori (UreC gene), its virulence 
genes (CagA and VacA) by polymerase chain reaction method (PCR) 
and find their association with gastroduodenal lesions. 
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Methods
This was a prospective, cross sectional, hospital based observational 
study done at gastroenterology department at Bir hospital 
during November 2019- January 2021 with H. pylori positive 
gastroduodenal lesions detected at endoscopy among symptomatic 
patients. Ethical clearance (reference number 931/076/077) was 
obtained before conduction of study. The sample size was estimated 
by modified Cochran’s formula8 as: n= Z2 P (1-P)/d2, where n = 
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Methods:  This is a cross sectional, hospital based observational 
study carried out at gastroenterology department, Bir hospital 
during November 2019 to January 2021. Giemsa stain was done 
to identify helicobacter pylori in gastric biopsies. Cytotoxin 
associated gene A, vacuolating cytotoxin gene A and urease C 
gene were identified by polymerase chain reaction among the 
positive lesions. Data was entered in Microsoft Excel 19 and 
descriptive analysis was done.

Results:  Gastritis (n=114, 67.8%) was the commonest lesion 
identified. Helicobacter pylori was positive among 65 gastric 
biopsies (38.6%) by Giemsa stain. Higher frequency of cytotoxin 
associated gene A (n=63, 96.9%) compared to vacuolating 
cytotoxin gene A (n=50, 76.9%) was detected in these positive 
lesions. Urease C gene was detected in these 63 patients (37.5%) 
by polymerase chain reaction.

Conclusions:  Cytotoxin associated gene A was the commonest 
virulence gene in gastroduodenal diseases. Polymerase chain 
reaction had a good diagnostic role for identification of 
helicobacter pylori.
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required sample size, Z = desired reliability level at 95% confidence 
interval (1.96), P= estimated prevalence (H. pylori positive in gastric 
biopsy Samples=16%) d = maximum tolerable error (10%=51, 5% 
=206). The sample size calculated is 206. H. pylori positivity in 
gastric biopsies in year 2018 AD in Bir hospital was 60 (unpublished 
data), in view of less case load per year, corrected sample size 
formula is applied for study. Corrected sample size = Calculated 
sample/1+Calculated sample/Estimated sample of disease per year. 
The sample size calculated is 52.

All symptomatic patients >18 years with gastroduodenal lesions 
detected during endoscopy were included whereas patients receiving 
proton pump inhibitors for last 2 weeks, receiving antibiotics for last 
1 month, on nonsteroidal anti-inflammatory drugs for last 2 months, 
active bleeding at endoscopy, post-surgery involving stomach and 
pregnant ladies were excluded.

The endoscopic findings were classified into four major 
gastroduodenal diseases: gastritis, peptic ulcer (duodenal ulcer 
and benign looking gastric ulcer), gastric cancer (carcinoma, 
lymphoma) and mixed lesions (combination of ulcer, gastritis and 
polyp or mass). For every patient, two sets of biopsy specimens 
were obtained from three different gastric sites: 1 from the incisura 
angularis, 1 from the greater curvature of the corpus and 1 from 
the greater curvature of the antrum, having similar sensitivity 
compared with five biopsies according to modified Sydney protocol 
(considered as gold standard)9,10 using a disinfected endoscope. One 
set of biopsy was preserved in 1ml of 10% formalin and subjected 
to histopathological examination including Giemsa stain and the 
second set was preserved in 1 ml of sterile saline solution and then 
stored in −20°C at laboratory for DNA extraction and PCR till 
analysis. This second set of biopsy was analyzed for presence of UreC 
gene for molecular identification of bacilli, CagA and VacA virulence 
genes if biopsy staining was positive for H. pylori (figure1). Paraffin 
blocks of first biopsy set were assessed for CagA and VacA genes, 
only if were negative in second set of biopsies which accounted four 
samples. Mixed lesions in endoscopy were grouped in according 
to predominant histological features. For suspected gastric cancer, 
mixed lesions and gastric ulcers in endoscopy: biopsies were obtained 
from lesions as well as antrum as per our study protocol. Data analysis 
was done with Statistical Package for the Social Sciences version 25.

Detected gene bands in three gastric 
biopsy samples Positive control Negative control

Figure 1: PCR of detected genes

Results
During the study period, 1169 patients underwent endoscopy 
examination for gastrointestinal symptoms. Among them, 382 
patients had gastroduodenal lesions. After exclusion, 168 patients 
were eligible for biopsy examination. 103 patients (61.31%) were 
male. The median age of participants was 46 years (age range 
20-80years). Majority of patients complained of abdominal pain/
burning (86.90%) followed by anorexia (n=108, 64.29%) and nausea 
(n=104, 61.90%). 

Among the 168 patients with endoscopic lesions only 65 patients 
had Giemsa stain positive for H. pylori in gastric biopsy samples 
(38.69%). Gastritis (67.86%), duodenal ulcer (19.04%), gastric ulcer 
(16.07%) and malignant appearing lesions (16.67%) were detected 
respectively. H. pylori detection rate with Giemsa stain was highest 
for gastritis (37.71%) followed by duodenal ulcer (31.25%) as shown 
in table 1.

Table 1: H. pylori detection by Giemsa stain

Lesions
Total 

Patients
 (N = 168)

                    H. pylori

Positive  
(n, %)

Negative 
(n, %)

Gastritis 
114 

(67.86%)
43 (37.71%) 71 (62.28%)

Gastric ulcer 28 (16.67%) 6 (21.43%) 21 (77.77%)

Duodenal 
ulcer

32 (19.04%) 10 (31.25%) 22 (68.75%)

Gastric 
cancer 

28 (16. 67%) 6 (21.42%) 22 (78.57%)

Molecular analysis (PCR) of detected H. pylori (n=65) in gastric 
biopsy demonstrated CagA gene in 63 patients (96.9%) and VacA in 
50 patients (76.9%). Significant association of CagA gene was seen in 
all major gastroduodenal lesions compared to VacA gene implicating 
its major pathogenic role for chronic infection and causation of 
disease. CagA gene was present in all H. pylori detected in peptic 
ulcer lesions and gastric cancer and 95% of gastritis as shown in table 
2. VacA gene was detected in 83%, 75% and 76% of bacilli detected 
in gastric cancer, peptic ulcer and gastritis respectively. Both of 
these genes were present in higher frequency in severe symptomatic 
lesions (ulcer disease and carcinoma).

Table 2: Virulence genes in gastroduodenal lesions

Lesions

H. 
pylori 

positive 
(N=65)

CagA 
(%) VacA (%) P 

value

Gastritis
43 
(66.15%) 

41 
(95.34%)

33 (76.74%) 0.009

Peptic 
Ulcer

16 
(24.61%)

16 
(100%)

12 (75%) 0.013

Gastric 
Cancer

6 (9.23%) 6 (100%) 5 (83.33%) 0.224

Total 65 (100%)
63 (96.9 
%)

50 (76.92%) 0.001
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Comparison of UreC gene detection by PCR with Giemsa stain 
revealed similar identification rate for bacilli in all histological 
lesions. Only two patients with gastritis were negative for UreC 
gene. All patients with UreC gene were positive for CagA virulence 
gene. This implies usefulness of PCR method to identify H. pylori in 
infected individuals with fair accuracy (table 3).

Table 3: Detection of H. pylori by PCR method among Giemsa 
positive gastric biopsy
Histological lesions	 UreC gene PCR 	 Giemsa positive for H. 
pylori

Histological 
lesions UreC gene PCR 

Giemsa 
positive for 

H. pylori

Gastritis 41 (65.07%) 43 (66.15%)

Peptic Ulcer 16 (25.39%) 16 (24.61%)

Gastric Cancer 6 (9.52%) 6 (9.23%)

Total 63 (100%) 65 (100%)

Discussion
Diagnosis and treatment of H. pylori associated gastroduodenal 
diseases remains a challenge even in high prevalent areas. Chronic 
infection is the rule, which initiates and elaborates persistent 
inflammation in gastric epithelium through interaction of many 
bacterial virulence factors and host response to infection.11 Bacterial 
factors like flagella, urease enzyme and various virulence genes like 
CagA, VacA, CagE, blood group antigen-binding adhesin (BabA), 
outer membrane protein (OMP), induced by contact with epithelium 
gene (iceA) stimulate the host immune system to elaborate the 
inflammatory cytokines results in epithelial damage.12,13 Various 
invasive and noninvasive tests are recommended to diagnose the 
presence of this bacilli with good sensitivity and specificity.14 

Molecular method (PCR) detects active as well as dead bacilli and can 
be done in stool and biopsy samples. It is helpful in identifying the H. 
pylori strain, its important virulence genes for disease causation and 
is currently recommended to detect antibiotic resistance to guide the 
choice of therapy.15,16

Age and gender distribution in this study was similar whereas H. 
pylori prevalence of 38.69% of eligible patients was higher (23.9%) 
than previous study at our center and similar to study from a 
teaching hospital - 38.4% (56/146).17,18 Major lesions identified 
during endoscopy were gastritis (68%), duodenal ulcer (19%), gastric 
ulcer (16%) and malignant appearing lesions (16%). Studies from 
tertiary level hospitals have demonstrated antral gastritis in range 
from 58% - 79% as the commonest lesion in endoscopy.19,20 H. pylori 
detection was 38.6%, which was lower compared to the population 
study from Sherpa community in Nepal (70.5%) and higher than 
previous study at our centre (23%).21 Giemsa stain was positive for 
H. pylori in 38% in gastritis, 31% in duodenal ulcer and 21% in 
gastric ulcer respectively in our study, which was lower than similar 
study where duodenal ulcer and gastric ulcer had the highest bacilli 
colonization (85.7% and 84%) which was significantly higher than 
in gastritis, duodenitis and gastric cancer (61.8%, 69.2%, and 60%, 
respectively).22 The lower prevalence of bacilli detection could be due 

to use of PPI therapy as over the counter drugs which patients may 
not have known as major anti H. pylori drug and previous use of 
medications before visiting our centre. 

Our study showed CagA in 97% and VacA in 77% among detected 
helicobacter bacilli with significant difference between these two 
virulence genes among different gastroduodenal lesions. Peptic 
ulcer and gastric cancer had CagA detected in all, though VacA 
was also positive in approximately 77% in overall detected samples. 
Significantly higher association of CagA gene was demonstrated 
than VacA in all these lesions which implies H. pylori strain 
causing symptomatic disease had CagA as major virulent factor in 
our patients. These virulence genes detection rate was similar to a 
study from a teaching hospital in the country.23 Lavanya Jeyamani 
et al. from India also detected H. pylori infection in 37% (61/165) 
of endoscopic lesions with all strains having CagA and 54% having 
VacA, which was positive in all peptic ulcer disease similar to our 
study.24 

UreC gene was positive in 63/168 samples (37.5%) suggesting a good 
diagnostic role as compared to Giemsa stain for bacilli identification. 
Mishra KK et al. detected H. pylori in 53%, 43%, 48% and 50% 
of patients by PCR, rapid urease test, culture and histological 
examination respectively with sensitivity and specificity of PCR 
being the highest: 95% and 100% when compared with both culture 
and histology.25 

Conclusion
Helicobacter pylori was detected in 38.6% of gastric biopsies in 
patients with gastroduodenal diseases. CagA gene was significantly 
higher (97%) than VacA gene (77%) in causation of these diseases. 
Polymerase chain reaction had a good diagnostic role in identification 
of helicobacter pylori. 
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