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Abstract

Context:� Helicobacter� pylori� (H.� pylori)� is� the� major� cause� of�
chronic� gastritis,� peptic�ulcer� and� gastric� cancer.� It� causes� varied�
histological� derangements� &� hence� the� detection� of� H.� pylori� is�
important.
Aims:� The� study� was� done� to� evaluate� the� efficacy� of� various�

stains-� Hematoxylin� &� Eosin� (H� &� E),� modified� Giemsa� and�
Immunohistochemistry� (IHC)� in� the�detection�of�H.�pylori� and�to�
correlate�the�H.�pylori�positivity�with�histological�changes.
Settings�and�Design:
Methods� and�Material:� 100� samples� of�gastric� biopsy�&� resected�

specimen�were�studied�with�H��&�E,�modified�Giemsa�and�IHC�stain.�
Detection�of�the�organism�&�associated�morphological�changes�were�
assessed.�The�stains�were�validated�using�IHC�as�gold�standard.�
Statistical� analysis� used:� Comparison� between� the� stains� were�

assessed�using�chi�square�test.
Results:�Out� of�100� cases,� 67� showed�positivity�with� IHC�&�58�

and�63�were�positive�with�H�&�E�and�modified�Giemsa�respectively.�
Sensitivity�and�specificity�of�H�&�E�was�86.6%�and�100%�&�modified�
Geimsa� was� 94%� and� 100%� respectively.� Mononuclear� infiltrate�
were�noted�in�67�cases�with�H.�pylori�infection.�Similarly�in�61�cases�
with� neutrophil� activity,� 12� cases� with� atrophy� and� 4� cases�with�
intestinal�metaplasia�showed�associated�H.�pylori�infection.
Conclusions:� Modified� Geimsa� stain� is� less� time� consuming,� cost�

effective� and� easily� available� when� compared� to� IHC� but� IHC� can�
detect�mild�infection,�where�H�&�E�and�modified�Giemsa�are�negative.
Keywords:�Gastritis;�H.�pylori;�H�&�E;� Immunohistochemistry;�

Modified�Giemsa.
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Introduction

Helicobacter� pylori� (H.� pylori)� is� a� common�
infection� worldwide� infecting� more� than� half� of�
the�world’s� population�with� a� prevalence� of� 25%�
in� developed� countries� and� 90%� in� developing�
countries�[1].�Therefore�the�risk�of�H.�pylori�infection�
is� higher� among� people� in� developing� countries.�
Helicobacter� pylori� was� classi�ed� as� class� I�
carcinogen�in�humans�by�The�International�Agency�
for�Research�on�Cancer�(IARC)�an�organization�of�
the� World� Health� Organization� (WHO)� [2].� It� is�
therefore� important� to� diagnose�H.� pylori� due� to�
its� relationship�with�gastroduodenal�diseases�and�
malignancies.�H.pylori� is�dif�cult� to� be� identi�ed�
on�Hematoxylin�and�Eosin�(H�&�E)�stain,�especially�
with� low�density�of� the�organism.�Demonstration�
can� be� enhanced� by� using� histochemical� and�
immunohistochemical�(IHC)�stains�[3].�But�various�
studies� show� varying� results� regarding� ef�cacy�
of� these� stains.�We� studied� the� ef�cacy�of�H�&�E�
and� modi�ed� Giemsa� stain� in� demonstration� of�
H.� pylori� as� compared� to� Immunohistochemistry�
(Anti-H.�pylori�antibody)�and�correlated�H.�pylori�
positivity�with�various�histological�changes.

Materials�and�Methods

The� present� study� was� conducted� in� the�
Department�of�Pathology�SRM�MCH�&�RC,�Potheri,�
Chennai.� This� was� a� cross� sectional� study� from�
August� 2016-� August� 2018.� Samples� that� were�
adequate�and�available�for�atleast�3-4�sections�of�3-5�
microns� thickness� were� included� in� the� study� and�
samples�of�inadequate�material�and�non-viable�tissue�
were� excluded.� 100� cases� were� selected� randomly�
from�patients�whounderwent�endoscopic�gastric�and�
duodenal�biopsies�and�resected�specimens�ofstomach�
and�duodenum� for� various� gastroduodenal� lesions.�
100�cases�of�gastric�biopsies�were�selected�randomly�
from� the� specimens� received.� Specimens� were�
processed� according� to� institutional� standardized�
operating� procedure.� In� addition� to� the� routine�
Hematoxylin�and�Eosin,�modi�ed�Giemsa�and�IHC�
were�done�on�the�sections�of�each�case�and�they�were�
subsequently� examined.� Morphological� changes�
were� assessed� on�H�&� E� stained� slides.� Categories�
described�by�the�Updated�Sydney�System-�H.pylori�
density,� neutrophil� in�ltration,� mononuclear�
in�ltration,� atrophy� and� intestinal� metaplasia� were�
evaluated� and� graded� into� mild,� moderate� and�
severe� [4,5].� The� scoring� of� H.� pylori� density� was�
done�on�each�stain�and�were�validated�using�the�gold�
standard,� Immunohistochemical� stain.� Statistical�

analysis�was�done�using�SPSS�software�version�17.0.�
Chi�square�test�was�used�for�the�comparison�between�
two�proportions.�p�value�<�0.05�was�considered�to�be�
statistically�signi�cant.

Results

Comparison�of� IHC�with�Hematoxylin�and�Eosin�&�
Modified�Giemsa�Stains

Of� the� 100� cases� 67� cases�were�positive� and�33�
cases�were�negative�for�H.�pylori�by�IHC�(Fig.�1).�H.�
pylori�was�detectable�with�H�&�E�stain�(Fig.�2)�in�58�
cases,� similarly� in�63� cases�with�modi�ed�Giemsa�
stain�(Fig.�3).�9�cases�which�were�negative�on�H�&�E�
stain�and�4�cases�negative�on�modi�ed�Giemsa�stain�
were� found� to� be� positive� on� IHC.� 33� cases�were�
negative�in�all�stains.�Sensitivity�and�speci�city�of�
H�&�E�was�86.6%�&�100%�and�modi�ed�Giemsa�was�
94.0%�&�100%�respectively.�Related�data�is�given�in�
Table�1.

Fig.�1:�Gastric�pit�and�glands�with�mild�H.�pylori�density,�IHC�
x�1000

Fig.�2:�Gastric�mucosa�showing�mild�H.�pylori�density,�H�&�E�
x1000
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Fig.� 3:� Gastric� mucosa� with�mild�H.� pylori� density,� modified�
Giemsa�x1000

them�were�positive�for�H.�pylori.�The�p�value�was�
0.470.� Atrophy� and� intestinal� metaplasia� showed�
no�signi�cant�association�with�H.�pylori�positivity.�
Related�data�as�well�as�result�of�analysis�are�given�
in�Table�2.

Discussion

In�the�current�study,�the�sensitivity�of�H�&�E�for�
detection� of� H.� pylori� organism� was� 86.6%� and�
speci�city� was� 100%� which� was� consistent� with�
study�done�by�Priyadarshini�M�et�al.�[6]�and�Elias�
DRE�et�al.�[7].�Speci�city�and�sensitivity�was�lower�
in�Pity� IS�et� al.� [8]�and�Sharma�RP�et�al.� [9].�Low�
sensitivity� may� be� explained� due� to� the� lack� of�
contrast� between� the� bacilli� and� the� surrounding�
tissue� and� the� bacilli� often� being� confused� with�
debris�and�mucus�seen�in�H�&�E�stain�[9].�However,�
study�done�by�Wang�XI�et�al.�[10]�found�that�H�&�E�
stain�was�suf�cient�for�detecting�H.�pylori.�
In� our� study,� modi�ed� Giemsa� stain� showed�

Table�1:�Comparison�between�IHC�and�H�&�E�&�IHC�and�modified�Giemsa.

Stains IHC Stains IHC
H�&�E Positive�(n=67) Negative�(n=33) Modified�Giemsa Positive�(n=67) Negative�(n=33)

Positive�(n=58) 58 0 Positive�(n=63) 63 0
Negative�(n=42) 9 33 Negative�(n=37) 4 33

Table�2:�Association�of�various�histological�features�with�H.�pylori�positivity.

Histological�features
H.�pylori

Chi�square p�value
Positive� Negative�

Neutrophil�activity�(n=67) 61 6 54.087 0.0001
Mononuclear�infiltrate�(n=97) 67 30 23.677 0.0001

Atrophy�(n=14) 12 2 2.606 0.272
Intestinal�metaplasia�(n=6) 4 2 1.508 0.470

Association� of�Histological� Changes� with� H.� pylori�
Positivity�According�to�“Updated�Sydney�System”

Of� the� 100� cases,� 67� cases� showed� activity� and�
61� (91.04%)� cases� among� them� were� positive� for�
H.�pylori.�The�p�value�obtained�was�0.0001,�which�
was� statistically� signi�cant.� 97� cases� showed�
mononuclear� in�ltrate� and� 67� (69.07%)� cases�
among� them� were� positive� for� H.pylori.� The�
association�between�mononuclear�in�ltrate�and�H.�
pylori� shows� a� signi�cant� p� value� of� 0.0001.�Out�
of�100�cases,�14�cases�showed�atrophy�and�among�
them�12�(85.71%)�cases�were�positive�for�H.pylori.�
The�p�value�calculated�was�0.272.�6�cases�showed�
intestinal�metaplasia� and� 4� (66.67%)� cases� among�

94%�sensitivity�and�100%�speci�city.�These��ndings�
were� similar� to� Priyadarshini�M� et� al.� [6],� Shukla�
S� et� al.� [11]� and� Bamanikar� S� et� al.� [12].� Lower�
sensitivity� in� studies� conducted� by�Hartman� and�
Owens�[13]�and�Pity�IS�et�al.�[8]�has�been�explained�
due�tothe�similar�blue�colour�of�the�bacilli�and�the�
gastric�tissue�which�makes�it�dif�cult�to�identify�the�
organism�when�the�bacterial�load�is�low�[9].
Association� of� H.� pylori� positivity� with� the�

neutrophilic� activity� was� statistically� signi�cant.�
Similar��ndings�were�noted�by�Palaniappan�VM�et�
al.�[14].�Pity�IS�et�al.�[8]�showed�67.1%�and�Maharjan�
S� et� al.� [15]� showed� 64.8%� H.� pylori� positivity�
associated�with�activity.
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In�our�study,�67�(69.07%)�out�of�97�cases�showing�
mononuclear� in�ltrate� were� positive� for� H.pylori�
and� their� association� was� statistically� signi�cant.�
This�was�similar�to�the�results�showed�in�Pity�IS�et�
al� [8]�and�Maharjan�S�et� al.� [15].�On� the�contrary,�
Tanko� MN� et� al.� [16]� showed� increased� number�
of�H.�pylori�positivity� in� cases�with�mononuclear�
in�ltrate�79�(83.2%).
In� the� current� study,� no� statistically� signi�cant�

association�was�seen�between�atrophy�and�H.�pylori�
positivity.�Other�studies�by�Tanko�MN�et�al.� [16],�
Maharjan�S�et�al.�[15]�and�Sharma�RP�et�al.�[9]�have�
also�reported�similar��ndings.�We�also�noted�that�
H.pylori�was�not�found�in�atrophic�glands�but�was�
present�in�non�atrophic�glands�in�the�same�section.�
Tanko�MN�et�al.�[16]�explains�it�due�to�decrease�of�
mucus�secretion�in�atrophic�glands�that�provides�an�
unsuitable�environment�for�H.�pylori�colonization.�
Our� study� showed� 6� cases� with� intestinal�

metaplasia�and�among�them�H.�pylori�infection�was�
noted�in�4�cases�(66.67%).�This�association�was�not�
statistically� signi�cant.�Maharjan�S� et� al.� [15]� and�
Pity�IS�et�al.�[8]�had�similar��ndings,�while�Sharma�
RP� et� al.� [9]� had�no� cases�of� intestinal�metaplasia�
(12cases)�positive�with�H.�pylori�infection�(0.0%).

Conclusion

H.pylori� infection� should� be� evaluated�
thoroughly�with�special�histochemical�stains�when�
histological�features�show�neutrophilic�activity�and�
mononuclear�in�ltrate.�
In� our� study,� cases� with� intestinal� metaplasia�

showing�H.�pylori�infection�was�noted�in�the�non-
metaplastic� areas� of� the� same� section.�Hence,�we�
recommend�special� stains� to�be�de�nitely�used� in�
such�cases,�where�H.�pylori� are�not�detectable�on�
routine�H�&�E.�
Though� modi�ed� Giemsa� stain� is� simple,�

economical,� rapid� and� can� be� used� routinely,� it�
does� not�provide� contrast� to� the� bacilli� and� cases�
with� low� bacillary� load� are� not� easily� detectable�
with�modi�ed�Giemsa� stain.� In� such�cases� IHC� is�
recommended.�
With�the�application�of�IHC�even�mild�H.�pylori�

density� or� indolent� forms� of� H.� pylori� can� be�
detected�with�ease,�providing�early�diagnosis�and�
treatment�to�H.�pylori�associated�gastritis.

Key�Messages

Negative�cases�with�strong�clinical�suspicion,�low�
density�and�indolent�forms�of�the�bacteria,�where�H�

&�E�and�modi�ed�Giemsa�have�low�detection�rate,�
IHC� should� be� recommended� for� detection� of�H.�
pylori.
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