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Comparison of touch cytology and histology in diagnosing
helicobacter pylori infection in gastric biopsy
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ABSTRACT
Objective: To compare the Touch cytology with histology method for diagnosing Helicobacter
pylori (HP) infection.
Methodology: Dyspeptic patients who were candidate for upper gastrointestinal endoscopy
were included in the study. Those using Proton Pump Inhibitors, Bismuth compounds or
antibiotics over the last month or had prior gastric surgery were excluded. Imprints and
histological samples were taken from gastric antrum and stained by Giemsa for HP detection.
HP infection was diagnosed if the organism was present in either method.
Results: One hundred and fifty patients were included. The Sensitivity, Specificity, Positive
Predictive Value and Negative Predictive Value in touch cytology method were 95.65%, 100%,
100%, and 66%, and in histology method were 84.78%, 100%, 100% and 36.36% respectively. The
sensitivity of touch cytology was more than histology method. (P value < 0.001).
Conclusion: It is better to use cytology to diagnose HP infection when the histological
information may not be necessary.
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INTRODUCTION

The role of Helicobacter Pylori (HP) in the
pathogenesis of Peptic Ulcer Disease and gastric
carcinogenesis is recognized.1,2 Therefore detection
of this pathogen in the samples obtained from the
stomach of the patients and proper treatment is im-
portant. Touch cytology (TC) is introduced as a sen-
sitive, fast and cost effective method in HP detection
that can be employed in nearly all Pathology labora-
tories.3,4 Histology method is another technique for
diagnosis of HP but it takes a longer time than TC.

The aim of this study was to determine and com-
pare the Sensitivity, Specificity, Positive Predictive
Value (PPV) and Negative Predictive Value (NPV)
of TC and histology of gastric biopsy samples in
detection of HP, and to define the agreement of
these tests.

METHODOLOGY

The protocol of study was reviewed and approved
by the Ethical Committee of the Kashan University
of Medical Sciences based on Declaration of Helsinki.
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The purpose of the study and the risks and benefits
of the procedures were explained to the participants
and the individuals signed a detailed written
informed consent to undergo the procedures neces-
sary for the study.

Dyspeptic patients referred to gastroenterology
clinic in Shahid Beheshti Kashan Hospital in 2009 that
were candidate for upper gastrointestinal endoscopy
were enrolled in the study. Those with the previous
history of gastric surgery or cancer, using proton
pump inhibitors, bismuth compounds and Antibiot-
ics in the past four weeks were excluded from the
study.

Gastrointestinal endoscopy was performed with
upper gastrointestinal endoscope (Fujinon Quarea
EPX-2200, Tokyo, Japan) using 5 mili gram infusion
of intravenous Midazolam and local anaesthesia of
pharyngeal mucosa with 10% spray of Lidocaine. At
least four gastric biopsies were taken from
pre-defined sites of the lesser and greater curvature
of antrum.

One biopsy sample was rolled gently on a clean
glass slide with the help of a needle to make TC
sample. Then it was air dried and stained with Gimsa
method for evaluation of HP. All the other biopsies
were flattened and oriented by the muscularis mu-
cosa side over small pieces of filter paper. These
samples were immediately and completely sub-
merged in neutral buffered formalin in clearly la-
belled containers. They were processed by tissue
processor (Shandon Soutern, England) and embed-
ded in paraffin wax blocks. Four micron sections
were prepared by Microtome (Leitz 1512 Microtome,
Germany) and stained with haematoxylin and eosin
method for tissue diagnosis and Gimsa stain for
detection of HP.

Considering Interobserver variability as a diagnos-
tic bias, all the histological and touch cytology
samples were evaluated by an experienced patholo-
gist with special interest in Gastro Intestinal pathol-
ogy. Histological evaluation for classification and
grading of gastritis was carried out according to the
“Updated Sydney System”.5 HP is curved, spiral or

S shaped and become violet when stained with Gimsa
method. HP infection was diagnosed based on the
identification of the organism in either histology or
touch cytology samples. No single test was consid-
ered as the gold standard for detection of HP.

The Sensitivity, Specificity, PPV and NPV of TC
and histology method in detection of HP in total
sample and histological subgroups were computed.
Mc Nemar’s test was performed to evaluate the
statistical differences of the tests in Sensitivity and
Specificity. P values less than 0.05 was considered
statistically significant. Kappa was calculated to de-
fine the agreement level of histology and TC method.

RESULTS

A total of 150 participants (67 females and 83 males)
were included in the study. Mean age (± SD) of the
participants were 46.63±5. 93 years. The frequency
of HP in TC and histology method in total sample
and histological subgroups are shown in Table-I.

The Sensitivity, Specificity, PPV and NPV of TC
and histology method in detection of HP in total
sample and histological subgroups are shown in
Tables-II and III.

The Sensitivity of TC (95.65%) is statistically
different from the histology method (84.78%). (P
value = 0.001). The agreement of TC and histology
method in detection of HP is low. (P value = 0.001,
kappa = 0.373).

DISCUSSION

The prevalence of HP was 92% in this study which
is comparable to the other studies in Iran.6-10 Differ-
ence in the reported prevalence is probably due to
the variation of the study population in diet, race,
socioeconomic status, occupation and smoking.11,12

The reported prevalence of HP in the studies in
United Arab Emirates, Kuwait, Jordan and Yemen
is 90.39%, 96.6% 82% and 82.2% respectively which
is similar to the reported prevalence of HP in
Iran.13-16 The prevalence of HP in this study was 100%
in the histological diagnosed ulcer samples which is
comparable to the prevalence of endoscopy

Table-I: The frequency of Helicobacter Pylori in touch cytology and
histology method in total sample and histological subgroups.

Touch Histology Acute Chronic        Chronic Gastritis  Ulcer Gastric Total
Cytology Gastritis Gastritis with Intestinal Metaplasia Cancer
Positive Positive 46 35 19 5 6 111
Positive Negative 2 17 1 1 0 21
Negative Positive 2 2 1 0 0 6
Negative Negative 1 7 3 1 1 12
Total 51 61 24 7 7 150
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diagnosed peptic ulcers in the study of Hashemi et
al, (81.36%) in Iran.17 The prevalence of HP in this
study was 98.03% in acute gastritis, 88.52% in chronic
gastritis, 87.5% in chronic gastritis with intestinal
metaplasia and 85.71% in gastric cancer samples. HP
induces acute gastritis which progress to chronic
gastritis with loss of acid secretion and then to
metaplasia, dysplasia and cancer.18-20

Progression of gastritis together with decreasing
the acidity of stomach leads to inappropriate envi-
ronment for the persistence of HP infection.21 In this
study the prevalence of HP is greatest in acute gas-
tritis and become lower in chronic gastritis and shows
the least frequency in the gastric cancer samples
which is consistent with the above mentioned natu-
ral course of HP infection in the stomach. In the study
of Trevisani et al, in 238 dyspeptic patients sensitiv-
ity of TC and histology method was 100% and 94.9%
respectively. The specificity of TC and histology
method was 96.4% and 100% respectively. This study
concluded that TC is better than histology for detec-
tion of HP due to cost effectiveness, higher sensitiv-
ity and faster technique, when the histological infor-
mation is not necessary. In gastric ulcers that histo-
logical data is needed TC can be used as an additive
method to histology to increase the sensitivity.22

Considering the existence of HP in mucus layer or
deep beneath the mucus layer, sometimes when pre-
paring the histological samples, the HP can not be
well appeared and detected, especially when the
amount of the organism is low. Detection of HP is
difficult when the background of the slides is dirty
in TC method.22,23 Kaur et al, study on 150 dyspeptic
patients showed the Sensitivity, Specificity, PPV and
NPV of 83.3%, 100%, 100% and 98.6% in TC method
for detection of HP. Considering the limitations of

these methods alone in detection of HP, this study
proposed using both methods to increase the sensi-
tivity of HP detection especially when the amount
of the organism is low in gastric samples.24,25

In the study of Hashemi et al, in 100 dyspeptic
patients the Sensitivity, Specificity, PPV and NPV of
TC method for detection of HP was 91.3%, 74.07%,
75% and 90.9% respectively, while Sensitivity, Speci-
ficity, PPV and NPV was 100%, 74%, 90.2% and 100%
in histology method respectively. This study con-
cluded that the accuracy of TC method for detection
of HP is depended on the staining method, experi-
ence of the pathologist and preparation technique.
In this study the highest sensitivity and specificity
was seen in Wright staining method (97.83% and
88.89%) and the lowest was seen in Papanicolao
staining method (86.96% and 70.37%).26

The Sensitivity of TC method for detection of HP
was between 75.8% to 97% and the Specificity is
between 83.6% to 100% in the previous studies which
is comparable with our results.27-30 In this study the
Sensitivity of TC is higher than the histology method.
The lower Sensitivity of the histology method is prob-
ably due to the preparation technique which had limi-
tations in showing the organism as mentioned above.
In this study all the samples were evaluated by a
single expert pathologist to exclude the Interobserver
variability bias.

Considering the higher sensitivity, cost effective-
ness, easier technique and equal specificity of TC
compared with histology, it is recommended to use
this method for detection of HP when the histologi-
cal information is not necessary. In cases of gastric
ulcers that histological data regarding dysplasia and
cancer is of importance, adding the TC to histology
increase the sensivity for detection of HP.

Table-II: The Sensitivity, Specificity, Positive Predictive
Value and Negative Predictive Value of touch cytology

method in detection of Helicobacter Pylori in total
sample and histological subgroups.

Sensitivity Specificity Positive Negative
Predictive Predictive

Value Value

Total 95.65% 100% 100% 66%
Acute Gastritis 96% 100% 100% 33%
Chronic Gastritis 96.29% 100% 100% 77.7%
Chronic Gastritis 95.23% 100% 100% 75%
  with Intestinal Metaplasia
Ulcer 85.71% * 100% *
Gastric Cancer 100% 100% 100% 100%

* Calculation was impossible due to insufficient number
of patients in ulcer group.

Table-III: The Sensitivity, Specificity, Positive Predictive
Value and Negative Predictive Value of histology
method in detection of Helicobacter Pylori in total

sample and histological subgroups.
Sensitivity Specificity Positive Negative

Predictive Predictive
Value Value

Total 84.78% 100% 100% 36.36%
Acute Gastritis 96% 100% 100% 33%
Chronic Gastritis 68.5% 100% 100% 29%
Chronic Gastritis 95.23% 100% 100% 75%
  with Intestinal Metaplasia
Ulcer 85.71% * 100% *
Gastric Cancer 100% 100% 100% 100%

*  Calculation was impossible due to insufficient
number of patients in ulcer group.
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