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Objective This study aimed to find out prevalence of Helicobacter pylori (H. pylort) in
peptic ulcer disease (PUD) which is highly endemic disease in Kashmir.
Method This study consisted of 50 PUD patients and 30 asymptomatic volunteers.

Peptic ulcer was diagnosed by endoscopic examination and H. pylori was detected by his-
tology (using Giemsa stain), one minute endoscopy room test (OMERT) and modified
Gram’s staining. Positive results from OMERT plus histology were considered as the
"gold standard" for the presence of H. pylori.

Results Out of 50 patients, 46 had duodenal ulcer (DU), 2 had benign gastric ulcer
(GU) and 2 had both DU and GU. The sensitivity and specificity of OMERT were 94%
and 96.70%, histology 97.90% and 96.90% and Gram’s staining 91.30% and 85.30%,
respectively, as compared to our gold standards. H. pylori was present in 76.09% of DU,
50% of GU, whereas patients with duodenitis, channel ulcers, chronic active DU and those
with multiple ulcers were 100% H. pylori positive. H. pylori was present in 10 (33.33%) of
healthy volunteers.

Conclusion A significant association between H. pylori infection and PUD was found
in this study. However, there seem to be other causative factors as well which contribute
for this highly endemic disease.
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INTRODUCTION

Kashmir valley is a highly endemic region for peptic
ulcer disease (PUD) in North West India [1] having
a point prevalence ofPUD as 4.72% and a life time

prevalence of 11.22% [2]. This is very high com-
pared to the prevalence rate of 1.04 in general
population of India, and a life time prevalence of
0.61% in Delhi, 0.69% in Chandigarh and 0.75% in
Madras (now Chennai) [3-5].
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PUD is a multifactorial disorder resulting from
imbalance between various aggressive (acid, pepsin)
and defensive factors (mucus, bicarbonate, prosta-
glandins, cell regeneration and blood flow). Besides,
antral infection with a Gram negative, ’s’ shaped,
catalase and oxidase positive, microaerophilic, mul-
tiflagellat Helicobacter pylori (H. pylori) organism
has also been reported to play an important role in
the pathogenesis ofPUD [6-9].
H. pylori though a non-invasive organism dam-

ages the gastric mucosa by secreting various toxins
and enzymes which cause local mucosal damage
("leaking roof" hypothesis) [10]. H. pylori also
causes destruction of antral D cells which are sour-
ces of somatostatin (inhibitor for gastrin release).
Somatostain inhibition causes increase in gastrin
release and hence increases gastric acidity, thereby
leading to gastroduodenal injury ("Gastrin Link"
Hypothesis) [11]. Other bacterial substances like

urease, catalase, mucinase, lipase, hemolysins,
phospholipase A, leucotriene-B4, interleukin-l,4,6
and platelet activating factors have been proposed
to contribute in the pathogenesis of H. pylori
induced PUDs and other H. pylori related diseases
like gastritis, malignancies of stomach viz. adeno-
carcinoma and non-Hodgkins lymphoma ofmucosa
associated lymphoid tissue (MALT)[12,13].

This is the first preliminary study from the
Kashmir valley which has been carried out to find
the association ofH. pylori organism with the highly
endemic PUD. This study also aimed to find the
prevalence of H. pylori infection in the asympto-
matic healthy volunteers of the region.

PATIENTS AND METHODS

This study comprised 50 PUD patients who had
symptoms of dyspepsia and in whom diagnosis of
the disease was made by upper GI endoscopy. It
also included 30 asymptomatic healthy volunteers.
The endoscopy was performed in the endoscopy
section of SMHS Hospital of Government Medical
College, Srinagar, using an Olympus GIF-GQ-
Fiberoptic gastroduodenoscope. Sedation (Inj.

diazepam) was given only to apprehensive patients.
Patients were endoscoped after overnight fasting of
12 h. Peptic ulcers were assessed by their location,
shape, size, number, degree of scarring and defor-
mity of the bulb. Endoscopically an ulcer was clas-
sified as acute ulcer when an area of denuded
epithelium of > 0.5cm with a definite depth and
with or without slough at the base was present,
chronic ulcer an ulcer with or without slough at
the base with scarring and deformity, healed ulcer
when endoscopic examination revealed only scar
with or without deformity. The ulcer size was de-
termined using standard gastric biopsy forceps as

guidance. The forceps measured 6 mm between the
tips in open position. Apparent depth of > mm
of ulcer was based on experienced endoscopists’
judgement.

Four antral biopsies were taken in all subjects
for identification of H. pylori by different methods
viz. one minute endoscopy room test (OMERT)
(CLO or urease test), Gram’s staining and histo-
pathological examination using Giemsa stain. In
cases of gastric ulcer (GU), an additional biopsy
was taken from the edge of the ulcer to exclude its
malignant nature. The subjects who gave history of
ingestion of antibiotics, Hz-blockers, NSAIDS, col-
loidal bismuth or metro-nidazole/tinidazole one
month prior to endoscopy were excluded from this
study. Multiple punch biopsies from gastric antrum
were also taken in all volunteers. H. pylori organism
was identified by following three tests:

(1) OMERT (urease test): A freshly prepared 10%
w/v urea solution in deionized water at a pH of
6.8 was taken in two 5 ml capacity test tubes.
Two drops of freshly prepared 1% phenol was
added to each tube. One tube served as a re-
agent and other as a control. Biopsy material
was put into the reagent and change of colour
from yellow to pink within 15 min was taken
as positive, thereby meaning the presence of
H. pylori [14-18].

(2) Microbiology: Another biopsy material was
rubbed over a clean and dry glass slide and heat-
fixed. The tissue was stained with Gram’s stain
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and observed under light microscope for Gram
negative spiral shaped H. pylori bacilli [7,19].

(3) Histopathology: Paraffin embedded 3-5gm
thickness sections were made and stained with
Hematoxylin and Eosin and Giemsa stain sep-
arately to study histopathological features of
gastric mucosa (i.e. type of gastritis) and for
small curved H. pylori bacilli, respectively 14-
18]. Positive results from combined histology
plus OMERT were considered as "gold stan-
dard" for the presence of H. pylori infection
[20-24].

(4) Statistical Analysis: Chi-square test was used to
analyse the results. A P-value of less than 0.05
was considered to be significant.

(5) Ethics: Both patients as well as volunteers gave
informed consent for performing endoscopy
and for obtaining biopsy tissue. Human experi-
mentation guidelines laid by "Decleration of
Helsinki" were followed and this study was ap-
proved by Principal/Dean, Government Medi-
cal College, Srinagar, after consideration and
approval by members of board of studies.

ulcer cases. Volunteers were free of any symptoms.
The various endoscopic findings observed in PUD
patients are depicted in Table II (many patients had
more than one endoscopic lesion). H. pylori pos-
itivity among cases and controls by three different
test methods is shown in Fig. 1. Of the 46 DU
patients, 35 (76.09%) were positive for H. pylori
infection by both OMERT plus histology (Giemsa
stain) whereas out of two benign GUs only one
(50%) patient was positive for H. pylori by these
test methods. However, patients with duodenitis,
active DU, combined GU and DU were 100% pos-
itive for H. pylori infection (Table III and Fig. 2).
H. pylori status had no relationship with sex of an
individual but H. pylori prevalence increased with
the advanced age, and a highest positivity of90.90%
was observed in the age group of 60-69 years. The
major blood group among the PUD patients was
blood group ’O’ (56%) whereas there was no
predominant blood group in the volunteers. H.
pylori status did not show any association with any
ABO blood group or rhesus state among both
groups (X2ycdfl 5.51, P > 0.10 and xZycdfl
8.61, P > 0.05, respectively, in cases and controls).

RESULTS

This study comparised, 50 PUD patients (42
males, 8 females) and 30 healthy asymptomatic
volunteers (25 males, 5 females) in the age group of
18-70 years (Table I). Among the 50 PUD patients,
46 had duodenal ulcer (DU), 2 had GU whereas 2
had both GU as well as DU. Epigastric pain was

present in 84%, post-prandial fullness in 68%,
melena in 60%, hematemesis in 40%, repeated
vomiting in 24% and indigestion in 16% of peptic

TABLE Age and sex characteristics of cases and volunteers

Group Cases Volunteers

Number 50 30
Age (mean + SD) 30.88 + 12.80 29.80 + 11.22
Sex
Males 42 (84.00%) 25 (83.33%)
Females 08 (16.00%) 05 (16.67%)

TABLE II Various endoscopic findings in peptic ulcer
patients (n 50)

Site Endoscopic features No and percentage

Oesophagus Normal
Reflux oesophagitis

Stomach Antral erosions
Fundal erosions
Antral erythematous gastritis
GU
Outlet obstruction (partial)
Post-operative stomach
Biliary gastritis
Normal

Duodenum Duodenitis
Acute DU
Partially healed ulcer
Deformity of duodenal
bulb with bridge formation
More than one DU
Normal

44 (88.00)
06 (12.00)
08 (16.00)
01 (02.00)
30 (60.00)
O4 (08.00)
05 (o.oo)
02 (4.00)
02 (4.00)

28 (56.00)
4 (8.00)

9 (18.00)
28 (56.00)
15 (30.00)

2 (4.00)
2 (4.00)

Note: More than one feature was present in many patients. Two
patients had both GU as well as DU. Two patients had two
separate DUs.
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H. pylori status did not show any relationship
with smoking status in both groups (X2ycdfl
0.830; P > 0.25 and xZycdfl 0.03; P > 0.75 among
cases and controls, respectively). In PUD patients,
antral gastritis changes were observed in 30 patients
(60%) on H&E stained antral sections whereas 8
(26.66%) asymptomatic healthy volunteers had
evidence of antral gastritis on such examination

(Table IV). The sensitivity, specificity and positive
and negative predictive values of these three tests
when compared to our gold standard are shown
in Table V.

100

8O

:_ 60
0

0
> 40

80
76

74

33.33 33.33

3O

OMERT* Histology Gram’s Stain
TEST METHOD

*OMERT One minute endoscopy room test

FIGURE H. pylori positivity by three different tests
among cases and controls.

TABLE III H. pylori positivity by our gold standard in var-
ious endoscopic lesions

Endoscopic findings H. pylori positivity (%)

Acute DU 88.88
Chronic active DU 100.00
Combined DU and GU 100.00
Channel ulcer 100.00
Two DUs 100.00
Duodenitis 100.00
Benign GU 50.00
Chronic healed DU 85.71

DU Duodenal ulcer, GU --Gastric ulcer.
Note: Many patients had more than one endoscopic lesion.

DISCUSSION

PUD is a cosmopolitan disease ofmultifactorial and
heterogeneous origin resulting from an imbalance
between various aggressive and defensive factors.
The different factors important in the pathogenesis

O0

80

100.00

76.09

50.00

DU GU CU

Type of ulcer

DU Duodenal ulcer, GU Gastric ulcer, CU Combined DU+GU

FIGURE 2 H. pylori positivity by our gold standard in dif-
ferent types of peptic ulcers.

TABLE IV Histological findings of Hematoxylin and Eosin
stained antral biopsy tissue among cases and controls

Group Number Normal gastric CSG* CAG**
mucosa

Peptic ulcer 50
patients

Controls 30

20 (40.00%) 16 (32%) 14 (28.00)

22 (73.34%) 04 (13.33%) 04 (13.33%)

*CSG Chronic superficial gastritis; **CAG Chronic active
gastritis.

TABLE V Sensitivity, specificity and positive and negative
predictive values of the diagnostic tests as compared to our
gold standard

Test method

Histology
OMERT*
Grams staining

Sensitivity Specificity PPV** NPV***
(%) (%) (%) (%)

97.9 96.9 97.9 96.9
94 96.7 97.9 90.6
91.3 85.3 89.4 87.9

*OMERT One minute endoscopy room test; **PPV Positive
predictive value; ***NPV Negative predictive value.
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of PUD include increased parietal cell mass, in-
creased post-prandial gastrin release, increased sen-

sitivity to various secretagogues, rapid gastric
emptying, increased duodenal acid load, decreased
mucosal resistance, various genetic andenvironmen-
tal factors, and above all antral colonization by H.
pylori has been strongly associated with PUD espe-
cially in recurrent and chronic DUs) [4-9]. The
actual mechanism of H. pylori induced ulcerogene-
sis is still not clear but various hypotheses have
already been mentioned [8-11] and it is now sug-
gested that Schwartz’s old dictum "no acid-no ulcer"
needs to be replaced by "No H. pylori-no ulcer" [25].
Our study did not find any difference in the pre-

valence of H. pylori infection among males and
females but the prevalence of both PUD and H.
pylori infection increased after the fourth decade.
This high age specific prevalence of infection fa-
vours the influence ofsocio-economic conditions on
the adaptation of H. pylori infection as has been
reported by many other studies [26-29].
Our study did not find any difference in pre-

valence rate of H. pylori infection among smokers
and non-smokers nor was there any difference
among various ABO blood groups and rhesus states
in both groups (cases and controls). Thereby sug-
gesting that though smoking and blood group ’O’
are risk factors forPUD (GU and DU, respectively),
these do not increase the risk for H. pylori infection
and these are independent risk factors in the pa-
thogenesis of PUD. Similar results have been
reported by other studies [30-32].

Antral gastritis was present in 60% of PUD
patients compared to 26.66% in healthy volun-
teers. Chronic superficial gastritis (87.50%) and
chronic active gastritis (92.86%) (PUD patients)
were positive for H. pylori infection (P < 0.025).
Thus strongly supporting the worldwide literature
reports of pathogenic role of H. pylori in aetiology
of type B gastritis [6-14,19]. The prevalence of
antral gastritis was 26.66% in healthy volunteers
(87.50%, positive for H. pylori), which is signifi-
cantly lower than the prevalence of80% as reported
by Misra et al. [33], but findings similar to ours have
been reported by Prabu et al. [34]. Since all these

studies are from one country (India) but with dif-
ferent climatic, environmental, dietry, social, eco-
nomic and ethnic characteristics which could favour
the regional variations in prevalence ofH. pylori in-
fection as has also been reported by Jyotheeswaran
et al. [35].

Global studies reveal the prevalence of H. pylori
inDU as 80-100% and in GU as 50-75%, however,
in this highly endemic PUD region, this first pre-
liminary study found the prevalence of H. pylori to
be 76.09% in DU and 50% in GU. This is lower
than that of 90-100% reported by different global
studies including from India. The lower prevalence
rate could be because of different diagnostic cri-
teria used in this study and biopsy material was
taken only from one site (gastric antrum). Since
Kashmir valley differs from rest of the country in
dietry habits (excessive use of salt, spices), climatic,
environmental, socio-economic and ethnic charac-
teristics (predominant muslim population), there
seem to be some other important ulcerogenic factors
as well in the pathogenesis of this endemic disease.
An interesting and yet unreported observation we
made in this study is that lesions like active DU,
channel ulcers, multiple peptic ulcers and duodenitis
were 100% positive for H. pylori organism. When
compared to the prevalence among asymptomatic
healthy volunteers, the association ofH. pylori with
PUD was highly significant ()2dfl-- 14.22 and P <
0.001) (Table VI). The lower prevalence rate of
H. pylori among the healthy volunteers in this high
endemic region of PUD also favours strongly the
reports that different virulent and non-virulent
strains of H. pylori exist and that only virulent
strains of H. pylori are ulcerogenic [36].

In conclusion, although the prevalence of
H. pylori infection in peptic ulcer patients of this

TABLE VI Association of H. pylori infection with PUD

Group Number of H. pylori Statistical
cases positivity inference

Peptic ulcer 50 38 (76.00%) ;2dfl 14.22 with
patients P < 0.001; highly

Controls 30 10 (33.33%) significant
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highly endemic area is highly significant, yet it is not
as high as reported from various global studies,
therefore there must be some other aetiological
factors as well which contribute for the endemic-
ity of PUD in this area. However, eradication of
H. pylori organism is strongly suggested (preferably
after checking H. pylori status) in order to reduce the
high prevalence of this disease in future.
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