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Morphological Alterations and Mucin
Histochemistry in Helicobacter pylori
Positive and Negative Gastric Biopsies:
A Cross-sectional Study
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ABSTRACT

Introduction: Helicobacter pylori (H. pylori) is an important
causative agent of chronic gastritis, peptic ulcer disease,
mucosa-associated lymphoid tissue lymphoma, and gastric
carcinoma. Its prevalence is increasing in the developing
nations. Hence, its earliest detection and eradication is of
utmost importance.

Aim: To compare the morphological alterations and mucin
histochemical changes in H. pylori-positive and negative gastric
biopsies.

Materials and Methods: This cross-sectional study was
conducted at the Department of Pathology, Amala Institute of
Medical Sciences, Thrissur, Kerala, India from January 2017, to
June 2018. A total of 42 cases each of H. pylori-positive and
negative biopsies were studied after staining with Haematoxylin-
Eosin (H&E) and Giemsa stains. Morphological alterations such
as inflammation, intestinal metaplasia, dysplasia, and carcinoma
were studied. Gastritis was graded according to the visual
analogue scale of Updated Sydney System. Gastric dysplasia
was graded according to the Padova International Classification.
Combined PAS-Alcian Blue and High Iron Diamine-Alcian Blue
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stains were used to assess the mucin histochemical changes.
The results were compared between the two groups. Statistical
analysis was done by Fisher’s exact test and Chi-square test (IBM
Statistical Package for the Social Sciences (SPSS) version 23.0).

Results: Out of 84 gastric biopsies analysed, 79 cases were
diagnosed with chronic gastritis (94.05%), followed by 3 cases
of carcinoma (3.57%) and 2 cases of dysplasia (2.38%). Age of
the patients ranged from 21 to 83 years, with 49 males (58.33%)
and 35 females (41.67%). Cases of dysplasia and carcinoma
were obtained in H. pylori-negative group. Chronic inflammation
was significantly associated with H. pylori infection (p-value =
0.038). Intestinal metaplasia was more prevalent in the H. pylori-
negative group, with Type lll intestinal metaplasia constituted
the maximum number of cases. Two cases of carcinoma showed
Type lll metaplasia in adjacent areas.

Conclusion: Morphological alterations and mucin changes of
the gastric mucosal epithelium have been shown to be precursor
lesions for the development of gastric carcinoma. Type lll intestinal
metaplasia is significantly associated with gastric carcinoma.
Subtyping intestinal metaplasia helps identify patients at risk,
facilitating follow-up and effective management.
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INTRODUCTION

Helicobacter pylori is a gram-negative, flagellated, spiral-shaped
bacterium that inhabits the gastric mucosa [1]. It was first discovered
by two Australian researchers, Robin Warren and Barry Marshall,
in 1982 [2]. The prevalence of Helicobacter pylori is increasing in
developing nations, with approximately 50% of the world’s population
infected with H. pylori [3]. H. pylori is an important causative agent of
chronic gastritis, peptic ulcer disease, gastric carcinoma, and Mucosa-
Associated Lymphoid Tissue (MALT) lymphoma [3]. Moreover, H. pylori
is an important cause of gastric cancer, which is the second leading
cause of cancer deaths worldwide [4]. The infection progresses from
chronic active non atrophic gastritis through the development of
multifocal gastric atrophy, intestinal metaplasia, and dysplasia, finally
resulting in gastric carcinoma [5)].

Intestinal metaplasia, a precancerous lesion, is divided into two
types: complete and incomplete intestinal metaplasia [6]. Complete
or Type | intestinal metaplasia (small intestinal type) occurs when
there is a loss of columnar mucus-secreting cells and replacement
of the epithelium by goblet cells, absorptive cells with a brush
border, and Paneth cells, resembling small intestinal mucosa
, it is referred to as Complete/Type | intestinal metaplasia (small
intestinal type) [6-8]. Incomplete intestinal metaplasia or immature
(colonic type) is characterised by reduction in the mucin content of
columnar cells, with a change from normal gastric mucin to acidic

mugcin, including sulfomucin [8,9]. Morphological alterations of the
gastric mucosal epithelium, including mucin type changes, have
been shown to be a precursor lesion in the development of gastric
carcinoma [5].

The present study objectives were to study inflammation, atrophy,
intestinal metaplasia, dysplasia, and carcinoma, including mucin
histochemical changes in gastric biopsies, and to compare these
changes between H. pylori-positive and negative groups.

MATERIALS AND METHODS

This was a cross-sectional study conducted at the Department of
Pathology, Amala Institute of Medical Sciences, Thrissur, Kerala,
India over a period of 1 year and 6 months, from January 1, 2017,
to June 30, 2018. The study was approved by Institutional Ethical
Committee (IEC) with IEC number: AIMSIEC/35/2016.

Inclusion criteria: A total of 84 endoscopic gastric biopsies
containing adequate fragments of gastric mucosa were included
in the study.

Exclusion criteria: Cases with inadequate material or non
representative biopsies were excluded from the study.

Study Procedure
All the gastric biopsies were fixed in 10% neutral buffered formalin
and were examined for the presence of H. pylori using H&E and
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Giemsa stains. In positive cases, H. pylori appears as weakly
haematoxyphilic organisms in H&E stained slides, with varying sizes,
often adherent to the luminal surface of mucosal cells. With Giemsa
stain, H. pylori appears dark blue against a light background. A total
of 42 cases each of H. pylori-positive and negative groups were
taken. Morphological alterations in these biopsies were studied
with reference to inflammation, intestinal metaplasia, dysplasia, and
carcinoma, which were compared between H. pylori-positive and
negative groups. Cases of atrophy were not obtained during the
study period. Grading of gastritis was carried out according to the
visual analogue scale of the updated Sydney system [10], and these
parameters were classified as mild, moderate, and marked.

The gastric dysplasia and related lesions were graded according to
the Padova International Classification [11]. The cases were then
subjected to combined PAS-Alcian blue stain (Alcian blue: pH 2.5)
and combined high iron diamine-Alcian blue stain (Alcian blue: pH
2.5) to assess the mucin histochemical changes, and the results were
compared between two groups. A combination of special stains was
used to distinguish between different types of intestinal metaplasia.

Neutral mucin is positive for PAS but negative for Alcian blue at
both pH 2.5 and pH 0.5. Sialomucin is PAS positive and Alcian
blue positive at pH 2.5, but Alcian blue negative at pH 0.5, whereas
sulfomucin is weakly PAS positive, positive for Alcian blue at both
pH 2.5 and pH 0.5, and is high iron diamine positive. PAS-Alcian
blue staining colours neutral mucins magenta and acid mucins blue
in colour. Those cells containing both neutral and acid mucins took
up varying shades of purple.

Complete intestinal metaplasia (Type I) stained only the goblet cells.
Goblet cells took up varying shades of purple in PAS-Alcian blue
stain and appeared black-brown in High iron diamine-Alcian blue
stain due to the presence of sulfomucin. In incomplete intestinal
metaplasia, both goblet and adjacent columnar cells took up the
colour. Sialomucins stained blue, while sulfomucins stained black-
brown with High iron diamine-Alcian blue stain.

If the goblet cells stained blue (due to sialomucin) or black-brown
(due to sulfomucin) and the columnar cells stained blue (due to
sialomucin), the result was interpreted as Type Il intestinal metaplasia.
If the goblet cells stained blue (due to sialomucin) or black-brown
(due to sulfomucin) while the columnar cells stained black-brown
(due to sulfomucin), the result was interpreted as Type lll intestinal
metaplasia [6].

STATISTICAL ANALYSIS

The variables were evaluated using Fisher’s exact test and Chi-
square test. The data were analysed using IBM SPSS version 23.0
statistical software. A p-value<0.05 was considered as statistically
significant.

RESULTS

On analysis of 84 gastric biopsies, 79 cases were diagnosed as
chronic gastritis (94.05%), followed by 3 cases of carcinoma (3.57%)
and 2 cases of dysplasia (2.38%). No cases of atrophy or gastric
ulceration were obtained during the study period [Table/Fig-1]. The
age of the patients ranged from 21 to 83 years [Table/Fig-2]. There
were 49 male patients (58. 33%) and 35 female patients (41.67%)
[Table/Fig-3].

H. pylori negative H. pylori positive
Gastric lesions Frequency (%) Frequency (%) Total
Chronic gastritis 37 (88.1) 42 (100) 79
Dysplasia 2(4.8) 0 2
Carcinoma 3(7.1) 0 3
Total 42 (100) 42 (100) 84

[Table/Fig-1]: Histopathological categorisation of cases.
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e H. pylori negative | H. pylori positive
(years) Frequency (%) Frequency (%) Total *p-value
<30 6(14.9) 1(2.4) 7
31-40 4 (9.5) 6 (14.3) 10
41-50 7 (16.7) 14 (33.3) 21
51-60 11(26.2) 10 (24) 21
0.210
61-70 10 (23.8) 8(19) 18
71-80 3(7.1) 3(7) 6
>81 1(2.4) 0 1
Total 42 (100) 42 (100) 84

[Table/Fig-2]: Age distribution of cases.

*Fisher’s exact test p-value=0.210

H. pylori negative H. pylori positive
Sex Frequency (%) Frequency (%) Total fp-value
Female 15 (35.7) 20 (47.6) 35
Male 27 (64.9) 22 (52.4) 49 0.268
Total 42 (100) 42 (100) 84

[Table/Fig-3]: Gender distribution of cases.

*Chi square test; p-value=0.268

In comparing between H. pylori positive and negative groups,
all 42 cases in H. pylori positive group (100%) and 37 cases
in H. pylori negative group were chronic gastritis (88.1%).
Morphological alterations such as inflammation, intestinal
metaplasia, dysplasia, and carcinoma were compared between
H. pylori positive and negative groups. Among the 79 cases of
chronic gastritis, active and chronic inflammation were graded
as per Updated Sydney System. Gastric dysplasia was graded
according to the Padova system. Majority of the cases belonged
to Category 1 (negative for dysplasia) (94.05%), followed by
invasive adenocarcinoma (Category 5), which constituted
3.6%, and Category 3, which included both low-grade and
high-grade dysplasia, each constituting 1.2% of the total cases
[Table/Fig-4].

B e e H. pylori negative | H. pylori positive

System of Grading) Frequency (%) Frequency (%) Total
Negative 37 (88.1) 42 (100) 79
Low grade 1(2.4) 0 1
High grade 1(2.4) 0 1
Adenocarcinoma 3(7.1) 0 3
Total 42 (100) 42 (100) 84

[Table/Fig-4]: Gastric dysplasia according to the Padova system of grading.

Among the 79 cases of chronic gastritis studied, 67.6% of H. pylori
negative cases showed no neutrophilic activity whereas 28.6% of
H. pylori positive cases showed mild neutrophilic activity and 9.5%
showed marked neutrophilic activity [Table/Fig-5]. Mild chronic
inflammation was more in H. pylori negative group (45.9%) whereas
marked inflammation was more common in the H. pylori positive
group (19%). This difference was statistically significant, with a
p-value of 0.038 [Table/Fig-6].

H. pylori negative H. pylori positive
Neutrophils Frequency (%) Frequency (%) Total *p-value
Absent 25 (67.6) 17 (40.5) 42
Mild 7(18.9) 12 (28.6) 19
Moderate 2(5.4) 9(21.4) iR 0.057
Marked 3(8.1) 4(9.5) 7
Total 37 (100) 42 (100) 79

[Table/Fig-5]: Grading of neutrophilic activity.

*Fisher’s exact test p-value=0.057
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[Table/Fig-6]: Grading of chronic inflammation.

Chronic H. pylori negative H. pylori positive
inflammation Frequency (%) Frequency (%) Total Sp-value
Mild 17 (45.9) 13 (31) 30
Moderate 19(51.4) 21 (50) 40

0.038
Marked 1(2.7) 8(19) 9
Total 37 (100) 42 (100) 79

SFisher’s exact test p-value=0.038

Intestinal metaplasia was more frequent in the H. pylori negative
group. Type Il and Type | metaplasia were more prevalent in the
H. pylori negative group. Only one case of Type Il metaplasia was
obtained, which was in H. pylori positive group. Type Il intestinal
metaplasia constituted the maximum cases in both groups
[Table/Fig-7].

Type of Intestinal H. pylori negative | H. pylori positive

metaplasia Frequency (%) Frequency (%) | Total | p-value
Absent 31(73.8) 36 (85.7) 67

Type | 5(11.9) 2(4.8) 7

Type ll 0 1(2.4) 1 0.250
Type Il 6 (14.3) 3(7.1) 9

Total 42 (100) 42 (100) 84

[Table/Fig-7]: Intestinal metaplasia and mucin histochemistry

IFisher’s exact test p-value=0.250

Of the 79 cases of chronic gastritis analysed, 37 cases (46.8%)
were H. pylori negative, while 42 cases (53.2%) were H. pylori
positive. According to the Updated Sydney System, 28 cases
of chronic gastritis showed mild H. pylori density (35.4%), which
constituted the majority. Moderate density was present in 10 cases
(12.7%), and marked density was found in 4 cases (5.1%) [Table/
Fig-8 a,b,c]. Neutrophilic activity was observed in 46.8% of chronic
gastritis cases (37 out of 79 cases) [Table/Fig-9a,b,c]. The majority

[Table/Fig-8b]: H. pylori- Moderate (Giemsa, 1000x).

_ w7\ .
[Table/Fig-9c]: Neutrophils- Marked with neutrophilic microabscesses admixed
with eosinophils (H&E, 400x).

’iV'< _ e N

of cases of chronic gastritis showed moderate mononuclear
infiltrates (40 out of 79 cases, 50.6%) [Table/Fig-10].
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[Table/Fig-10]: Chronic inflammation- Moderate with intestinal
400x).

Ofthe 84 cases studied, 20.23% showed intestinal metaplasia, among
which 15 cases were found in chronic gastritis (88.2%) and 2 cases in
gastric carcinoma (11.8%) [Table/Fig-11-13]. [Table/Fig-14,15] shows
a case of adenocarcinoma infiltrating the muscular layer and intestinal
metaplasia in its adjacent areas.
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[Table/Fig-13a]: Incomplete intestinal metaplasia- both goblet cells and columnar
cells stain purple (PAS- AB, 400x).

7, d . > o=
[Table/Fig-13b]: Incomplete intestinal metaplasia Type ll-goblet cells and columnar
cells stain blue due to sialomucin (HID- AB, 400x).

TN

[Table/Fig-12b]: Complete/Type | intestinal metaplasia- (HID- AB, 100x).
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[Table/Fig-13d]: Incomplete intestinal metaplasia Type lll-goblet cells and columnar
cells stain brown black due to sulfomucin (HID- AB, 400x).
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carcinoma infiltrating m

[Table/Fig-15]: Carcinoma (above figure) with intestinal metaplasia in adjacent

areas (HID- AB, 100x).

DISCUSSION

H. pylori is an important causative agent of chronic gastritis, peptic
ulcer disease, and gastric carcinoma [3]. In this study, 84 gastric
biopsies were studied. Chronic gastritis constituted the majority of
cases (94.05%), followed by carcinoma and dysplasia. Among the
79 cases of chronic gastritis, neutrophilic activity was present in
46.8%. Intestinal metaplasia constituted 20.23% of the total cases.
All H. pylori positive cases had chronic gastritis, and the proportion
of none of the dysplasia or carcinoma cases showed H. pylori. This
finding was similar to the study by Adlekha S et al., which examined
530 gastric biopsies, of which 83.6% were gastritis cases and
dysplasia/carcinoma constituted 3.9%. In cases with gastritis,
activity was present in 40.6% [3]. Haroon S et al., found that the
proportion of gastritis cases with activity amounted to 48.3%, while
dysplasia amounted to 1.3%, which was similar to this study [12].
Mandal PK et al., found that intestinal metaplasia was present in
23 out of 70 cases (32.86%), which was in concordance with this
study [7].

All 42 cases in H. pylori positive group (100%) and 37 cases in
H. pylori negative group (88.1%) showed chronic gastritis in this
study. Nordenstedt H et al., also found that chronic gastritis was
more prevalent in the H. pylori positive group (81.8%) compared
to H. pylori negative group (53.7%) [13]. In this study, neutrophilic
activity was more prevalent in the H. pylori positive group (59.5%)
compared to H. pylori negative group (32.4%). Dixon MF et al.,
stated that the presence of neutrophils is a universal phenomenon
in H. pylori gastritis [10]. Carrilho et al., observed that only 8.8% of
the H. pylori negative cases showed neutrophilic activity, whereas
91.2% of H. pylori positive cases showed neutrophilic activity [14].

In this study, mild inflamnmation was more common in the H. pylori
negative group (45.9%), whereas marked inflammation was more in

www.jcdr.net

H. pylori positive group (19%) compared to H. pylori negative group
(2.7%). The difference between the two groups was statistically
significant. Carrilho C et al., in their study found that there was
statistically significant association between H. pylori infection and
chronic inflammation [14]. The present study was similar to studies
by Mandal PK et al., [7] and Olmez S et al., [15], where incomplete
intestinal metaplasia was found to be higher compared to complete
type. Type Il metaplasia constituted the maximum number of cases
in this study [Table/Fig-7], aligning with the studies by Sandhya S
et al.,, [6], where type Il metaplasia constituted 48.1% (13 out of
27 cases).

In this study, complete/type | metaplasia and type Il metaplasia
were more prevalent in the H. pylori-negative group. There was
only one case of type Il intestinal metaplasia, which was H. pylori
positive. This observation was similar to the study by Craanen ME et
al., where type Il metaplasia was higher in H. pylori-negative group
(27%) compared to positive group (11.2%) [16]. Study by Olmez S
et al., [15] also found that 62.1% of the cases showed incomplete
intestinal metaplasia were H. pylori negative, compared to 37.9%
of the cases that were H. pylori positive. Additionally, 54.3% of
the cases showed complete intestinal metaplasia were H. pylori
negative, while 45.7% were H. pylori positive. Mandal PK et al., 7],
Craanen ME et al., [17], and Genta RM and Lash RH, [18] stated
that intestinal metaplasia is an inhospitable site for H. pylori and the
increased risk of carcinoma and reduced occurrence of H. pylori in
those areas may be due to severe changes in mucosal architecture
[7]. Ohkuma K et al., [19] concluded that as intestinal metaplasia
progresses, H. pylori colonisation decreases, and thus biopsy has
serious limitations.

In this study, two cases of carcinoma showed intestinal metaplasia,
and both cases belonged to type lll metaplasia. Intestinal metaplasia
is considered a premalignant condition [20,21]. Busuttil RA and
Boussioutas A, noted that type Il metaplasia poses an intermediate
risk, while type lll, thought to be the most advanced stage of
intestinal metaplasia, is significantly associated with gastric cancer
[20]. Craanen ME et al., mentioned that type Ill metaplasia, which
produces sulfomucin, is seen in the mucosa surrounding intestinal
type carcinoma [17].

Dysplasia and carcinoma were only found in the H. pylori-negative
group. H. pylori was identified solely by histology, which may explain
its apparent absence in cases of dysplasia and carcinoma. Yakoob
MYand Hussainy AS, [22] indicated that histology has limitations
in identifying the bacteria due to its patchy distribution or due to
sampling error. This could also be attributed to the reduced sample
size in this study. Immunohistochemical expression patterns of
mucins can be used for subtyping intestinal metaplasia; however,
Akiyama J and Uemura N, mentioned that this approach cannot be
used as a surrogate for identifying type Ill intestinal metaplasia [23].

Limitation(s)
The reduced sample size was a limitation of this studly.

CONCLUSION(S)

In this study, chronic inflammation was significantly associated
with H. pylori infection. Intestinal metaplasia creates a hostile
environment for the growth of H. pylori, which might account for the
apparent absence in dysplasia and carcinoma, as well as the higher
number of intestinal metaplasia-positive cases in H. pylori-negative
biopsies. Routinely advocating the use of special stains would prove
useful in differentiating subtypes of intestinal metaplasia, as type I
metaplasia is significantly associated with gastric carcinoma.
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