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ABSTRACT
Objective: The aim of this study was to determine the diagnostic accuracy of biopsy-based tests in the detection of Helico-
bacter Pylori infections keeping histopathology as a gold standard.

Materials and Methods: This validation study was conducted from August 2018 to February 2019 at Khyber medical college,
pathology department, Peshawar, and comprised biopsy samples of 87 patients obtained via endoscopy which was done at
the gastrointestinal endoscopy department, Hayatabad medical complex (HMC). Patients with a history of prior antibiotics
and PPIs were excluded from the study. Rapid urease test (RUT) and culture of gastroduodenal biopsies were validated
against the histopathological examination of gastroduodenal mucosa.

Results: Out of 87 patients, 57.47% (50/87) were male and 42.52% (37/87) were female patients with an age range of 18 -80
years and a mean age of 45 years. Endoscopic findings showed 64.36% (56/87) of patients with gastritis, duodenitis with
6.89% (6/87), peptic and duodenal ulcers with 22.98% (20/87), erosion with 4.59% (4/87) and adenocarcinoma of stomach
with 2.29% (2/87). The sensitivity and specificity of culture were 45.45% and 90.7% respectively, while positive and negative
predictive values were 62.5% and 83% respectively. The sensitivity and specificity of the rapid urease test (RUT) were 81.81%
and 90% while positive and negative predictive values were 90% and 94% respectively.

Conclusion: The sensitivity and specificity of the rapid urease test were 82 and 90% respectively, while that of culture was 45
and 91% respectively.
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INTRODUCTION and gastric carcinoma'. It also contributes to the devel-
opment of mucosa-associated lymphoid tissue lymphoma
(MALT)2. It has been declared by the world health organi-
zation as a class-1 carcinogen?. Helicobacter Pylori affects
fifty percent of the world’s population with its associated
diseases®. The prevalence of infections in developing
countries is higher as compared to developed countries

Helicobacter Pylori is the main cause of most
gastrointestinal diseases in humans. Being a fastidious,
gram-negative bacterium and possessing microaerophilic
nature, it contributes to the pathogenesis of many stom-
ach diseases including chronic gastritis, peptic ulcers,
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routes, and drinking water are some of the routes of trans-
mission of Helicobacter pylori infections™®.

Various diagnostic tests are available for the detec-
tion of Helicobacter pylori9. These include invasive tests
such as rapid urease test (RUT)10, bacterial culture and
histology after obtaining biopsy through endoscopy, and
several non-invasive tests which include urea breath test,
serology, and stool antigen'"'2. The choice of diagnostics
depends upon the patient’s age, complaints, availability
of tests in hospitals, cost-effectiveness, and technical diffi-
culty levels. Culturing bacteria, though labor intensive be-
cause of the fastidious nature of the bacterium, is a highly
sensitive test to detect H.pylori from gastric biopsies. One
added advantage of culturing bacteria is the benefit of per-
forming antibiotic susceptibility testing'®. Histology is an-
other invasive technique that is employed for the direct de-
tection of the organism'. Several stains can be employed
for the detection of H.pylori like Hematoxylin and eosin (H
& E), Giemsa, Warthine-Starry & immune-histochemical
stains'®. Molecular identification of H.pylori by polymerase
chain reaction (PCR) has been so far the most reliable
method to detect the bacterium from gastric biopsy spec-
imens, saliva, stool, and gastric juice®'”.

The present cross-sectional study aimed to identify
Helicobacter pylori from gastric biopsies obtained through
endoscopy, to compare detection with other invasive tech-
niques such as bacterial culture, rapid urease test (pronto
dry), and histological detection.

MATERIALS AND METHODS

This validation study was conducted from August
2018 to February 2019 at Khyber medical college, pa-
thology department, Peshawar and comprised of total 87
patients who underwent endoscopy at the gastrointesti-
nal endoscopy department, Hayatabad medical complex
(HMC) Peshawar, with symptoms of gastrointestinal dis-
turbances like acid reflux, abdominal pain, heartburn/dys-
pepsia, and vomiting and the study was approved by the
ethical review committee of Hayatabad Medical Complex,
Peshawar.

Patients with prior history of intake of antibiotics
and proton pump inhibitors (PPIs) were excluded from the
study. Informed consent was taken from each patient prior
to the endoscopy. A total of 6 biopsy specimens were tak-
en each from the antral and corpus regions of the stom-
ach. For bacterial culture, two specimens were collected
in sterile tubes containing 10 ml of thioglycolate broth
(TGB), (Oxoid UK), and two of the specimens were collect-
ed for histopathology in ependroph tubes with 10% for-
malin, stored at 4°C. The remaining two specimens were
collected for pronto dry rapid urease test. The specimens
were transported to Khyber medical college, pathology
department within one hour of collection to avoid desicca-
tion and to maintain bacterial motility.

The biopsy specimen was chopped and inocu-
lated on Columbia blood agar supplemented with 10 %
sheep blood and DENT supplement (OXOID U.K). The
culture plates were incubated at 37°C for 48-72 hours in
an anaerobic jar with Campy-Gen sachets to provide a mi-
croaerophilic environment and then observed for colonies
to appear. After obtaining colonies from the culture, Gram
staining was performed to confirm curved gram-negative
rods. Urease test, catalase, and oxidase tests were done
for confirmation of Helicobacter pylori. Rapid Urease Test,
(RUT) was done using (Pronto Dry, Gastrex, France) which
consists of a dry filter paper containing urea, a pH indica-
tor (phenol red), buffer, and a bacteriostatic agent sealed
in a plastic slide. A positive test was shown by the change
of color of the dot from yellow to pink. The test result was
read at 30 minutes and 1 hour after sampling as per the
manufacturer’s instructions.

Biopsy specimen which was taken for histological
identification was fixed in formalin for 24 hours, dehydrat-
ed, and then embedded in paraffin wax. Sectioning was
done under the microtome and stained with hematoxylin-
eosin and Giemsa stains. The slides were read by an ex-
perienced histopathologist who was completely blinded to
the clinical information. Curved-shaped rods were identi-
fied on the mucosal surface and were taken as positive.

Determination of sensitivity and specificity, positive
predictive values (PPV), and negative predictive values
(NPV) were done for comparative studies. The frequency
of Infection was expressed as percentages.

RESULTS

Out of 87 patients, 57.47% (50/87) were male and
42.52% (37/87) were female patients with the age range of
18 -80 years and a mean age of 45 years who underwent
endoscopy.

Endoscopic findings revealed 64.36% (56/87)
of patients with gastritis, duodenitis with 6.89% (6/87),
peptic and duodenal ulcers with 22.98% (20/87), erosion
with 4.59%(4/87) and adenocarcinoma of stomach with
2.29% (2/87) as shown in table 1. Total positive H.pylo-
ri isolates obtained by bacterial culture were 16(18.39%)
while 22(25.28%) of the isolates were detected to be pos-
itive for H.pylori by Giemsa and hematoxylin-eosin stain.
18 (20.68%) of the patients were identified as positive for
H.pylori on the pronto dry urease test.

In our study, culture, Histopathology and RUT
were considered the gold standard for the determination
of sensitivity, specificity, and positive and negative predic-
tive values of the tests. At least two of the three tests were
taken as positive cases for diagnosis of H.Pylori infections.
Out of 87 patients who underwent endoscopy, 4 of the pa-
tients were excluded because of negative results in 2 of
the 3 invasive tests.
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Comparison of culture and Histopathology: The
sensitivity and specificity of culture versus histopathology
as in our study were 45.45% and 90.7% respectively, while
positive and negative predictive values were 62.5% and
83% respectively shown in table 2.

Comparison of Rapid Urease Test and Histopathol-
ogy: The sensitivity and specificity of RUT versus histopa-
thology in our study were 81.81% and 90% while positive
and negative predictive values were 90% and 94% respec-
tively (Table 2).

Table 1: Endoscopic findings of patients (n=87)

Endoscopy Number of Patients Percentage
Gastritis 56 64.36%
Duodenitis 6.89%
Peptic and Duodenal Ulcers 20 22.98%
Erosions 4.59%
Adenocarcinoma of stomach 2.29%

Table 2: Comparison of different Invasive tests in the diagnosis of H.P infections

Diagnostic Tests Sensitivity Specificity Positive Predictive Values | Negative Predictive Values
Culture vs. Histopathology 45.45% 90.7% 62.5% 83%
Rapid Urease Test vs. Histopathology 81.81% 96.92% 90% 94%

DISCUSSION

Helicobacter Pylori infections are so common
worldwide that half of the world’s population is reported
to be affected. The prevalence of infection is higher in
underdeveloped countries and infection is attained at an
early age'®. For effective management, it is important to do
initial diagnosis through invasive gastric biopsy methods
including bacterial culture or histopathology with a rap-
id urease test (RUT) or molecular-based detection of the
bacterium. Non-invasive tests like the urea breath test and
H.pylori stool antigen test should not be employed in the
initial diagnosis of H.pylori infection, although these tests
provide good support of evidence in the case when only
histopathology is used as an invasive test for diagnosis.

In our study, 22.28% of patients were positive for
Helicobacter Pylori. 18.39% of patients were diagnosed
by bacterial culture. Culturing of this bacterium is rec-
ommended in case of failure of antibiotic treatment. This
technique gives an added advantage as antibiotic sus-
ceptibility testing can be conducted which helps the clini-
cians in prescribing appropriate antimicrobial treatment'?.
22.28% of patients were diagnosed through histological
identification. Rapid urease test was positive in 20.68% of
patients. The sensitivity and specificity of culture in com-
parison to histopathology in our study were 45.45% and
90.7%. This low sensitivity of culture owes to many rea-
sons which include low bacterial count and the presence
of morphologically different forms of Helicobacter Pylori
which are though viable but otherwise non-culturable. The
use of prior antibiotics also contributes to low sensitivity
and false negative results. The low sensitivity of culture in
our study is in accordance with previous studies®. Anoth-
er study conducted by Cosgun Yasemin et al showed that
culture had lower sensitivity as compared to histopathol-

ogy''. The reason for the low sensitivity of culture lies in
the difficulty of culturing this bacteria due to its microaero-
philic nature, isolation time (5 -7 days), and special growth
requirements?'. In case of clinical indication of perform-
ing endoscopy to obtain a gastric biopsy for Helicobacter
Pylori-associated gastric diseases, the first choice is the
rapid urease test as it provides quick and easy detection
of urease activity in the gastric biopsy specimen. This test
which was first defined and performed by McNulty and
Wise in 1985, has gained recognition due to its high sen-
sitivity in the detection of Helicobacter Pylori in gastric bi-
opsy samples®. Many studies have shown the sensitivity
of this test between 80 - 99%.232425

In our study, the sensitivity and specificity of the
rapid urease test as compared to histopathology were
81.81% and 96.92%. The results of our study affirm pre-
vious studies in which RUT sensitivity was higher.2®¢ Study
conducted by Dechant, Franz-Xaver, et al also shows that
the rapid urease test is more sensitive in comparison to
the histopathology of the gastric biopsy for confirmation
of Helicobacter Pylori.?”

An important observation of this study is the signif-
icant association of Helicobacter Pylori with gastric ade-
nocarcinoma. A literature review has revealed that there is
a substantial risk of progression to gastric adenocarcino-
ma in patients diagnosed with Helicobacter Pylori gastritis
which is why it is suggested that early detection of the
bacteria may help in eradication and effective treatment
of Helicobacter Pylori which may lead to lower risks of
progression to adenocarcinoma of the stomach.?®In our
study, the percentage of adenocarcinoma was 2.29%.

Owing to the small size of the study population,
our study may not reflect the actual burden of Helico-
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