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Does anti-Helicobacter pylori immunohistochemical staining has a confirmative role in the
definitive diagnosis of negative gastric biopsy samples stained with routine
histological stains?
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Abstract

Helicobacter pylori (H. pylori) causes chronic gastritis, and is associated with gastric lymphoma and carcinoma. Although severe infections with many bacteria can be
identified easily on hematoxylin-eosin (H&E)—stained tissue samples; the identification ratio is only 66% with many false-positive and false-negative results. Furthermore,
identification of the low-density bacteria, primarily following the therapy, requires special staining methods. The purpose of this study was to investigate whether the use of
anti-helicobacter immunohistochemical (IHC) methods in the histopathological diagnosis of H. pylori is necessary to obtain accurate results. We investigated whether the
use of specific immunohistochemical methods can detect H. pylori, which previously undetected by classical histological staining methods, in endoscopic gastric biopsy
specimens. The study involved 210 endoscopic gastric biopsies considered as H. pylori negative with routine histological stainings and subsequently applied IHC staining
methods to confirmative diagnosis. Inflammation was seen in all cases. One hundred thirty-eight patients had chronic inactive, 72 patients had chronic active gastritis.
While H. pylori was found as negative in all cases with H&E and Giemsa stainings, in 60 of all these cases, H. pylori was found as positive with anti-H. pylori IHC
staining. We suggest that in cases of chronic gastritis suggestive of H. pylori infection, when H. pylori cannot be seen by routine histological stainings, the IHC staining
method is a definitive diagnostic tool for identification of H. pylori to avoid from false negative results.
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Introduction be identified easily on hematoxylin-eosin (H&E)-stained tissue
samples; the identification ratio is only 66% with many false-
positive and false-negative results [7]. Furthermore, detection of

the low-density bacteria, especially following the therapy, requires

Gastric infection by Helicobacter pylori (H. pylori) causes chronic
active gastritis, and is strongly associated with gastric lymphoma

and carcinoma [1]. Epidemiological studies have revealed that H.
pylori gastritis is associated with the risk of developing gastric
cancer [2,3]. Subsequently, H. pylori was classified as a group I
carcinogen by the International Agency for Research on Cancer,
World Health Organization (IARC/WHO) in 1994 [4]. Therefore,
the identification of H. pylori in the gastric biopsy samples is
extremely important because of it is associated with both chronic
gastritis and also gastric carcinoma [5].

Since H. pylori was demonstrated in patients with gastritis by
Robin Warren, pathologists have been trying to find the optimal
staining method for identification of bacteria in gastric biopsy
samples [6]. Although severe infections with many organisms can
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special staining techniques. Treatment of H. pylori gastritis can
change the shape of bacteria and decrease the density of the
bacteria. These alterations cause difficulties in identification of
bacteria and differentiation from extracellular debris or mucin
globules. In such cases, immunohistochemical (IHC) methods
would be recommended. Immunohistochemistry can improve
the exact and accurate identification of the bacteria even though
histopathological examination and culture are false-negative [7,8].

The purpose of this retrospective study was to investigate whether
the use of anti-helicobacter IHC methods in the histopathological
diagnosis of H. pylori is necessary to obtain accurate results. So that
we investigated whether the use of specific immunohistochemical
methods can detect H. pylori, which previously undetected by
classical histological staining methods, in endoscopic gastric
biopsy specimens.
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Material and Methods

Study design and data collection

The study involved 210 endoscopic gastric biopsies considered
as H. pylori negative with routine histological stainings and
subsequently applied IHC staining methods to confirmative
diagnosis. Endoscopic gastric biopsy reports were gathered
from the archive of the Department of Pathology at Training and
Research Hospital from 2016 to 2018.

Immunohistochemical staining method

In immunohistochemical stainings, all biopsy sections were stained
with anti-H. pylori mouse monoclonal antibody (Novocastra
TM Liquid Mouse Monoclonal Antibody Helicobacter pylori,
Product Code: NCL-L-Hpylori, Clone: ULC3R, Leica Biosystems
Newcastle Ltd., Newcastle, United Kingdom), using a fully
automated immunohistochemistry slide staining system (Leica
BonD-MaX, Leica Biosystems) according to the manufacturer’s
recommendations.

Ethical considerations

The study was in accordance with the principles outlined in the
Declaration of Helsinki. Ethical approval was received from the
local Human Non-invasive Clinical Research Ethics Committee
(No: 216-1). The informed consent was not requested, since the
study was retrospective and the data were analyzed anonymously.

Statistical analysis

Statistical analyses were performed using GraphPad Prism version
6.05 (GraphPad Software, Inc., CA, USA). The comparisons of
categorical variables were analyzed with chi-square test. A P value
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<0.05 was considered statistically significant.
Results

Demographic and histopathological data are summarized in Table
1. The study group consisted of 118 female, 92 male patients
(mean age 52 + 18). Inflammation was seen in all cases. One
hundred thirty-eight patients had chronic inactive, 72 patients had
chronic active gastritis (Table 1, Figure 1). Fifty-five patients had
chronic atrophic, 155 patients had chronic non-atrophic gastritis
(Table 1, Figure 1). Activity was present in 72 cases, atrophy was
present in 55 cases, and intestinal metaplasia was present in 40
cases according to the updated Sydney system for grading and
classification of chronic gastritis [9]. While H. pylori was found
as negative in all cases with H&E and Giemsa stainings, in 60
of all these cases, H. pylori was found as positive with anti-H.
pylori IHC staining. Furthermore, H. pylori was found as negative
with anti-H. pylori IHC staining in 150 cases (Table 1, Figure 2-4).
When chronic inactive and active gastritis cases were compared for
anti-H. pylori IHC staining status, significant difference was found
(P <0.0001, X2: 83.70; Table 2, Figure 1). Positive IHC staining
was higher in the chronic active gastritis than chronic inactive
gastritis. However, no significant difference was found between
chronic atrophic and non-atrophic gastritis for IHC staining status
(P=0.197, X2: 1.665; Table 2, Figure 1). In addition, we compared
cases according to the grades of inflammation and activation for
IHC staining status, we found significant differences (P < 0.0001,
X2: 88.75; Table 3). The rate of positive IHC staining was higher
in cases with mild inflammation and mild activity. In cases with
negative activity and mild or moderate inflammation, the rate of
positive IHC staining was low (Table 3, Figure 5).
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Figure 1. The comparison graphs of chronic inactive and chronic active, chronic atrophic and chronic non-atrophic gastritis cases for anti-H. pylori immunohistochemi-

cal staining status
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Table 1. Demographic and histopathological data of chronic gastritis
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Table 3. The comparison of graded and classified chronic gastritis cases for
anti-H. pylori immunohistochemical staining status

Parameters (n=210) n (%)
Age (years) 218 Grading of chronic gastritis Antl-I-:(E/if;orl -) Antl-I;II.(E/i/;orl )
Gender Inflammation + 123 (94) 8 (6)
Female 118 (56) Activation -
Male 92 (44) Inflammation ++ 4(57) 3(43)
The site of endoscopic gastric biopsy Activation -
Inflammation + 18 (35) 34 (65)
Antrum 132 (63) Activation +
Corpus 28(13) Inflammation ++ 5(25) 15 (75)
Antrum + corpus 50 (24) Activation +
Type of chronic gastritis P <0.0001, X2: 88.75
Chronic inactive 138 (66)
Non-atrophic 99 (71) l H. pylorr: (+)
Atrophic 39 28) 250, e H-pyiori() 29%
Chronic active 72 (34) 100% 100% 71%
2004
Non-atrophic 56 (78)
Atrophic 16 (22) 150-
Grading and classification of chronic gastritis (Sydney
System) 1004
Inflamation (+) 210 (100)
Activity (+) 72 (34) Ly
Atrophy (+) 55 (26) 0-
Intestinal metaplasia (+) 40 (19) H&E Giemsa Anti-H. pylori IHC
Immunohistochemical staining (Anti-H. pylori) Figure 2. Detection ratios of H. pylori by H&E, Giemsa, and immunohistochemical
H. pylori (+) 60 (29) stainsDiscussion
H. pylori (-) 150 (71)
Grade of H. pylori positivity
H. pylori (+) 51(85)
H. pylori (++) 9 (15)

Table 2. The comparison of chronic inactive and chronic active, chronic atrophic
and chronic non-atrophic, intestinal mataplasia (+) and (-) gastritis cases for an-
ti-H. pylori immunohistochemical staining status

Anti-H. pylori (+)  Anti-H. pylori (-)

Figure 3. A. A case of chronic active gastritis in which the organisms cannot be
detect with H&E staining (H&E X 40), B. A case of chronic active gastritis in

which the organisms cannot be detect with Giemsa staining (Giemsa X 40), C.

A case of chronic active gastritis in which the organisms can be detect with IHC
staining (IHC X 100).

n (%) n (%)
Chronic inactive gastritis 11(8) 127 (92)
Chronic active gastritis 49 (68) 23 (32)
P<0.0001, X2: 83.70
Chronic atrophic gastritis 12 (22) 43 (78)
Chronic non-atrophic gastritis 48 (31) 107 (69)
P=0.197, X2: 1.665
Intestinal metaplasia (+) 10 (25) 30 (75)
Intestinal metaplasia (-) 0(0) 170 (100)
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Figure 4. Gram-negative, spiral-shaped H. pylori microorganisms between
superficial mucosa and glands stained by anti-H. pylori immunohistochemical
staining method A. H. pylori (+), B. H. pylori (++), (IHC X 40).
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Figure 5. The comparison graph of graded and classified chronic gastritis cases for
anti-H. pylori immunohistochemical staining status

Several methods, including H&E staining, special stainings,
and IHC stainings, are used for the identification of H. pylori in
gastric biopsy specimens. Although IHC staining is considered
as the most sensitive and specific method, there are controversial
opinions about the necessity of routine IHC stain [10,11]. In this
retrospective study, we investigated whether anti-H. pylori IHC
staining method is a definitive diagnostic tool for H. pylori false
negative chronic gastritis cases in which previously undetected
microorganism with both H&E and Giemsa staining techniques.
Our findings showed that microorganism was detected with IHC
staining in 60 of 210 cases. Whereas, no microorganism could
been detected at initial examinations with H&E and Giemsa
stainings in all cases. Considering the important role of H. pylori
in the etiology of gastric cancer, 29 % H. pylori positivity is a
considerable percentage and false negative results were prevented
by using IHC staining method.

H. pylori causes chronic inflammation in the gastric mucosa, and
the presence of chronic gastritis is most frequently suggestive for H.
pylori infection. About 50% to 80% of H. pylori-positive gastritis
samples display chronic active gastritis, less than 10% of samples
display chronic inactive gastritis [12,13]. In concordance with the
current findings, Smith and colleagues (2012) recommended the
use of IHC staining for chronic active or inactive gastritis cases
with suspicious histological structures in which H. pylori cannot
be identified by H&E staining [14]. Cutler et al. (1995) reported
that the presence of chronic antral inflammation are most accurate
parameter for diagnosis of H. pylori infection [15]. In a study by
Wang et al. (2010), the IHC positivity rate was 73.5% (50/68) in
chronic active gastritis, 5.3% (4/76) in chronic inactive gastritis
[16]. In our study, chronic inflammation was seen in all cases
and 66% of these was chronic inactive, 34% was chronic active
gastritis. In 11 of 138 cases with chronic inactive gastritis and in 49
of 72 cases with chronic active gastritis, H. pylori was identified
with THC staining, but microorganism could not identified with
H&E and Giemsa staining methods. Therefore, we suggested
that even though activity is negative, when chronic inflammation
is present and no H. pylori is identified with H&E and Giemsa
stainings in gastric biopsy samples, [HC staining should be applied
to avoid from false negative result possibility.
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When the bacteria are abundant, comparisons among between
various routine histological stains and IHC stains show very little
difference with regard to sensitivity and specificity [17]. In case
of application of eradication therapy, therapeutic agents may
cause the alterations in the characteristics of H. pylori infection.
Bacteria are present in smaller numbers in patients who receive
eradication therapy, and in this cases, sensitivities of histological
stains, including H&E and Giemsa, decrease compared with those
of THC due tosmaller numbers of bacteria [18,19]. Goldstein
(2002) studied 105 patients with dyspepsia who had the H. pylori
eradication therapy before endoscopy. It has been found that the
most common morphologic feature associated with H. pylori
infection was moderate chronic inactive gastritis, which was
found most often in patients who had received recent H. pylori
eradication therapy. The author suggested that the pathologists
should consider the association between these medications and
chronic inactive gastritis with rare H. pylori. Thus, in the chronic
inactive gastritis, I[HC should be preferred instead of histological
stains to the accurate identification of H. pylori [20]. In another
study (2015) including 79 cases, H. pylori was detected in 49
(62%) cases. Routine H&E and Giemsa stains detected bacteria
in 26 (32.9%) cases. On the other hand, IHC staining detected
additional 29 cases including very few bacteria. In these 29 cases,
H. pylori was not detected initially by H&E and Giemsa stains
[21]. In our study, when bacterial density was graded according
to the THC staining, grade was 1 (+) in 51 of 60 cases and grade
was 2 (++) in 9 of 60 cases with H. pylori positive. Consequently,
85% of our cases with H. pylori positive consisted from biopsy
samples included low density bacteria and only IHC staining could
detected these small amount of bacteria.

Atrophic gastritis, which is often accompanied by intestinal
metaplasia, significantly increases the risk of developing gastric
cancer. Atrophy and intestinal metaplasia are closely associated
with long term gastritis caused by H pylori infection [22]. The
association between H. pylori infection and the development of
atrophic gastritis as well as intestinal metaplasia significantly
supports the role of this infection in gastric carcinogenesis [23].
Approximately, two-thirds of atrophic gastritis patients have H.
pylori infection [24]. In a study (2000), atrophic gastritis were
found in 52 (25%) of 207 outpatients referred for gastroscopy
as consistent with our findings. In 77 of 207 patients, H. pylori
was detected on histological examinations and 31 (40%) of these
had atrophic gastritis [25]. If H. pylori is not eradicated, the
infection and associated gastritis can cause loss in gastric glands
and intestinal metaplasia [26]. Thus, it is important to determine
the presence of H. pylori in patients with atrophic gastritis and
intestinal metaplasia [27]. However, atrophic and metaplastic
changes occurred in gastric mucosa commonly give histological
negative results for bacteria in a high percentage of endoscopic
biopsy samples and microorganism is frequently undetectable with
conventional histological staining techniques, including H&E and
Giemsa, in most cases, even though serologic tests are positive for
infection. The reason for this failure in the detection of the bacteria
is more likely related to the low density of bacterial colonization
in atrophic and as well as metaplastic gastric mucosa [28-30]. In
a study (2002) on patients showing histologic characteristics of
chronic gastritis with atrophy, in 40.5% of cases, H&E and Giemsa
stain underestimated the true prevalence of current H. pylori
infection in comparison with serum IgG antibody determination
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[31]. Ohkuma et al. (2000) found significant relationship between
H. pylori infection and the gastric atrophy and intestinal
metaplasia [32]. In our study, atrophic gastritis was found in 55
(26%) of 210 cases. H. pylori was identified by IHC staining in
12 (22%) of 55 cases with chronic atrophic gastritis, whereas, no
bacteria was detected in all of 55 cases with atrophic gastritis by
H&E and Giemsa stain. In addition, 40 of 55 atrophic gastritis
cases also had intestinal metaplasia and in 10 of these, H. pylori
was detected with IHC method.

Consequently, depending on the results of this study, we suggest
that when bacteria cannot detected with H&E and Giemsa stains,
the IHC staining is a definitive diagnostic tool for detection of H.
pylori to avoid from false negative results in the following cases: If
chronic non-active or active gastritis cases with histological features
suggestive H. pylori is present, but bacteria cannot detected with
routine histological stains; when intestinal metaplasia or gastric
atrophy is present because of H. pylori density is low in metaplasic
areas.

Conclusion

When large numbers of H. pylori are present in the gastric biopsy
samples, the H. pylori can be usually identified with H&E or
Giemsa stains. However, in cases of chronic gastritis suggestive
of H. pylori infection, when H. pylori cannot be seen by routine
histological stains, the IHC staining method is a definitive
diagnostic tool for identification of H. pylori to avoid from false
negative results.
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