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Histopathological aspects of Helicobacter pylori infection
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Helicobacter pyloriis an important organism of gastric infection acquired by oral route.
The microbes are located along the mucous layer and often penefrate into between the surface
of epithelial cells. The organism causes a number of gastric illness, namely: acute and chronic
gastritis, peptic | ufcer, lymphoma of mucosal associated fymphoid tissue, and gastric
adenocarcinoma. Demonstrating the organism by histomorphology is essential as same as the
other methods, because majority of the diseases improve when they are treated with antibiofics.
We intend to demonstrate varieties of histopathological changes in gastric mucosa that was

infected by Helicobacter pylori.
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Objectives :
1. To present a number of histopathologic findings that are the results of H.pylori.

2. To remind pathologists about the necessary in identifying H. pylori.
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Helicobacter pylori (H. pylori) infection is one
of the World’s most common chronic infectious disease
in humans."” The bacteria is a nonsporing, flageliated
curvilinear gram-negative bacilli, measured
approximately 3.5x 0.5 microns.*¥ They can be found
singly orin clusters along the gastric mucosal surface
and foveolar epithelium and may appear to be
entrapped within mucous strands, freely fleating in the
foveolar spaces, or adherent to the columnar celis.

In most cases, H. pylori'can be identified
using a standard haematoxylin and eosin method.®?
However, the sensitivity is low when theré are small
amount of the organisms. Giemsa technique is
inexpensive, but the major disadvantage is the lack
of contrast between the organism and surrounding

tissue. The H. pylori silver stain (HpSS) method gives

One or more
- increased parietal cell masses
- hight rate gastric emptying

- increased acid secretion

&

Environmental factors

1

Helicobacter pylori infection

agawm%%mmwmmimﬁa Helfcobacter pylor. 429

agood result because the organisms are coated with
the si!ve‘r and-appear larger, making their recoghition
easier. Neverthéless, immunochistochemistry is the
gold standard for -histological diagnecsis ‘with high
sensitivity and specificity. The technical time is about
one hour but the method is fairly expensive.” However,
the others methods include serology, culture, rapid
urease test, and C-urea breath test. With the use of
immunocytochemical and polymerase chain reaction
(PCR) techniqueé, H. pylori has been found to be
associated with 90 % of chronic gastritis, 70 % of
gastric ulcer, 95 % of ducdenal ulcer, and 50 %
of gastric carcinoma.® The objective of this communi-
cation is to review the various gastric pathology,

associated with H. pylori infection.
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A diagram displaying pathogenesis of Helicobacter pylori infection
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Acute gastritis

Normailly, the infection is acquired through oral
route; after ingested, the bacteria penetrate through
the viscid mucous layer of stomach and later multiply
in--close proximity to the apical membrane of the
surface lining epithelial cells. A proportion of the
organisms become redundant to the piasma
membrane, whereas others penetrate into potential
gap between the epithelial cells.*”

Endoscopy demonstrates either erythre-
matous and white patches. The erythrematous patch
is characterized by histologicaily preserved mucosal
architecture. There is extensive heutrcphilic infiltration
within the edematous and congested lamina propria
and surface epithelium. /

The white patch consists of aggregrates of
necrotic debris, fibrin, and neutrophils attached to
eroded gastric epithelium. The H. pylori organism is
absent in the lesions and immediately adjacent
gastric mucosa. In some cases; the findings resemble
to erupting lesions as pseudomembranous colitis.®
The epithelial responses to infection consist of marked
degenerative changes, mucin depletion, cellular
exfoliation, and syncytial regenerative changes.”®
Therefore there are qualitative alterations in
carbohydrate composition. of mucus and hydrop-
hobicity resulting in compromise the barrier function.®

The mediators for the epithelial and
inflammatory cell responses are from bacteria and
host sources involving in both apoptosis and cellular
proliferation."” Secretion of the vacuolating cytotoxin
may be an important cause of damage to the surface
epithelium and other mechanisms such as production
of ammonia and ammonia products like mono-

choramine, endotoxin release, and disturbances of

Chula Med .

the protective mucous layer may share their parts.
With regard to the latter, there is also formation of
platelet-leukocyte aggregates within the postcapillary
venules, 150-kd neutrophil-activating protein
accompanied by mast cell degranulation.®’ Direct
exposure of the epithelium results in the synthesis
and release of several chemokines, including IL-8 and
growth related oncogene alpha.®?

The acute phase is relatively short lived.
A minority of patients may experience spontaneous
recovery with the resolution of the polymorph, and their
clinical appearances quickly retum to normal. However,
in most cases, the initial non-specific immune response
fails to eliminate the infection, and over the next.3 or
4 weeks there is a gradual accumulation of chronic
inflammatory cells recognized as in a specific immune
response. The diagnosis of acute neutrophilic gastritis

gives way to that of an active chronic gastritis.”**'?

Chronic gastritis

Chronic H. pyloriinfectionincludes has a wide
spectrum of histopathologic changes. The changes
usually occur in antrum and corpus. The architecture
of the mucosa is well preserved, with minor
disarranged pits, caused by lymphoplasmacytic
infiltration that occupies lamina propria.®’ The antral
mucous glands.are separated by expanded lamina
propria. Small aggregates of neutrophils, usually
without fibrin, can often be seen on the surface
epithelium and within the pits, called ‘pit abscesses’.
Intraepithelial neutrophils may be so rare that they
are difficult to find, even when many organisms are
present. Distinct destruction of heavily infiltrated and
dilated pits may be seen, giving atrophy. Eosinophils

may be prominent in some cases.®"®
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The lymphoid -aggregation with germinal
center (LAGC) ‘may still be the most conspicuous
response 1o H. pylori in- the gastric antrum. LAGCs
arebeing increasingly recognized as typical, but not
pathognomonic, of H. pylori infection.® Usually but
not always, the overall inflammation is less intense in
the corpus than in the antrum. In-addition to the gastric
corpus, H. pylori-infected stomachs may entirely have
no inflammatory responses. ‘However, frequently
L AGCs are found in the corporal mucosa, where there
is no evidence of infection. Scattered eosinophils are
alsc seen between the glandular spaces, but bacteria
are always absent from the location.“”*” The cellular
alterations are composed of flattening of the surface,
hyperplastic-looking cellular tufts, and subtle changes
resulting of direct consequence of the presence of
adhering organisms. Furthermore, lymphocytes
infiltrate into the epithelium and may damage their
structures, in a manner considered typical of MALT-
lymphoma. In these cases, a careful search for H.

pylori bacteria is necessary. Therefore, a close follow-

up of suspected cases with extensive biopsy

sampling after attempting the eradicate the organisms
is mandatory.®

Epithelial metaplasiais the anotherinteresting
feature of chronic gastritis for both the pyloric and the
intestinal types. In pyloric metaplasia, the fundic-type
glands are gradually replaced by mucous-secreting

#% Inintestinal metaplasia, however, the glands

glands.
are progressively replaced by epithelium, having the
features of intestinal epithelium of eithier small or
large bowel including goblet celis, absorptive cells,
Paneth's cells, ciliated cells, and a variety of endocrine
cells. The latter is alsodivided into three types namely:

complete (type 1), and incomplete (type It and Hl),

gawsSinewasn1siniida Helicobacter pylor. 431

“87 geveral investigators describe

metaplasia.
differences patterns of intestinal metaplasia. Some
authors apply histochemical method to study the
digestive enzymes in the specimens. The complete
metaplasia type, it presents the complete set of small
intestinal digestive enzymes. Nevertheless, digestive
enzymes within the metaplastic glands of the latter
pattern are completely absent orvery scarce, like that
of a normal large intestine.""® Base on mucin
morphology and histochemistry using the staining
techniques of alcian blue/periodic ‘acid-Schiff and
high-iron diamine/aicine blue, the patterns are divided

l {46

into type 1t 111.4® Type 1: Straight crypts are lined by
mature columnar {absorptive enterocytes) and goblet
celis which secrete sialomucin. Columnar cells do not
secrete mucin, and have a weli-formed brush border.
Paneth’s cells are often present. Type |l; The crypts
are elongated and tortuous. Crypts are lined by
columnar cells in various stages of differentiation,
secreting neutral mucins or small amounts of
sialomucin. The goblet cells secrete sialomucin and
occasionally sulfomucin. Paneth cells are rarely
observed. Type 1ll: Distortion of crypt architecture is
more documented, and’ioss of differentiation (cellular
atypia) are more marked than in type Il. Columnar cells
secrete predominantly sulfomucins and goblet cells
contain sialocmucins Paneth cells are usually absent.
Many studies in Japan, Europe, and Slovenia showed
that early gastric carcinomas are frequently seen
in‘the vicinity of-foci of incomplete or colonic
metaplasia.""” When mucin studies are applied, type
[l (sulfomucin positive) metaplasia has a risk for
development of carcinoma four times greater than type

4.6.7

I (sulfomucin negative) metaplsia.“*” In addition to

the three well defined variants of intestinal metaplasia,
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their intermediate forms are-also identified as Vi, I/
lit, and, rarely, /111.%

The inflammatory cells may eventuaily
become exclusively mononuclear and-may slowly
vanish over a number of years, at the same time the
gastric glands decrease in number. The surface and
the foveolar epithelium undergo intestinal metaplasia

together with increased mitoses.®

The glandular
atrophy is categorized as mild, moderate; or severe,
by a rough estimation, the thickness of the giandular
portion-is related to the thickness of the whole
mucosa.®” The sequence of the changes illustrate a
hypothetical pathway from H.pylori-associated chronic
active gastritis -to atrophic gastritis, to gastric
metaplasia, and to atrophy.®™

A successful eradication of H. pylori leads to
animprovement of gastritis and rapid disappearance
of neutrophils from the gastric mucosa, which can be
seeri as early as 2 or 3 days after the beginning of the

4.,13)

triple therapy.|

Peptic ulcers

At least 98 % of peptic ulcers locate in the
ducdenal bulb or in the stomach, in a ratio of about
4:1. In patients with duodenal uicer will be due {0 H.
pylori infection in 95% of cases.” Therefore, the ulcers
heal quickly and completely after the eradication of
H. pylori, and it markedly decreases the incidence of
relapse- accompanied with. significantly relieve
dyspeptic symptom."*"'® Generally, duodenal ulcers
are a few centimeters in sizes. The anterior wall of the
duodenum is more often affected than the posterior
wall,-Gastric uicers, the second most Common site,
predominantly locate along the lesser curvature, in‘or

around the border zone between the corpus and the

Chula Med J

greater curvature."” About eight weeks after the
eradication of H.pylori, endoscopy often confirms the
healing of a: gastric ulcer. Although -the majority-of
individuals have a single uicer, in-10 - 20.% of patients
with -gastric ulceration -there may be a coexistent
duodenal ulcer. its size does not differentiate a benign
from a malignant ulcer.®'®

The classic peptic ulcer is a round-to-oval,
sharply punched-out defect with relatively straight
walls. lts mucosal margin may slightly overtly hang
the base, particularly on the upstream portion of its
circumference. Heaping-up of the margins is rare in
a benign uicer, but itis a characteristic of a malignant
lesion.*"™ The depth of the ulcers varies from
superficial lesions involving only the mucosa-and
muscularis mucosae, to deeply excavated lesions
down to muscularis propria.''®'®

The base of a peptic ulcer is usually smooth
and clean. At times, thrombosed or even .patent blood

vessels (the-source of life-threatening hemorrhage)

are evident at the base of the ulcer."” Scarring may

“involve the entire thickness of the stomach; puckering

up the surrounding mucosa and -creating mucosal
folds, which radiates from the crater in-a spoke-like
fashion. The gastric mucosa -surrounding -a gastric
ulcer may be edema and red, .owing to an almost
invariable gastritis.!"""”

The histological-appearance varies from
active necrosis, to chronic inflammation, scarring, and
healing."™ The four zones are demonstrable: (1) The
base and margins-have a superficial thin layer of
necrotic debris, which is not visible to naked eyes;
(2) beneath the layeris a zone of nonspecific acute

inflammation; (3} the deeper layer, especially under

the base of the-ulcer; is active granulation tissue
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infiltrated with~mononuciear leukocytes; and (4) the
granuiatioh tissue rests on a more:solid fibrous or
collagenous scar. Vessel walls within the scarred area
aretypically thickened occasionally thrombosed.™ ™™
Evidence of. H. pylori infection is therefore almost
always demonstrable. The feature is helpful to distin-
guish peptic ulcers from acute erosive gastritis; the

adjacent mucosa is normal in the latter condition.*'

Lymphoma of mucosal associated lymphoid tissue
Although compring less than 5 % of all gastric
cancers, gastric lymphemas are the most frequent,
with the overall rates of disease about two per 100,000
peryear in people between 60 - 79 years of age.**"*
Normally stomach has no lymphoid tissue. The
presence of lymphoid follicles in gastric mucosa is
virtually pathognomonic of H. pvlori infection; the
growth and development of lymphoid tissue associated
with gastric mucosa (MALT)-lymphoma is subject to
immunological stimuli related to the organism.“*
Four independent evidences link prior H.
pyloriinfection with MALT—IymphAoma. Theseinclude:
(1) the bacteria are found in over 80 % of gastric MALT-
lymphoma; (2)-a high incidence of gastric MALT-
lymphoma in North-East italy, found associated with
a high seroprevalence of H. pylori; (3) case-control
data shows a positive linkage between an early H.
pyloriinfection with the development of primary gastric
lymphoma; and (4) studies show that treatment of the
H.: pylori infection leads to resolution of low-grade
MALT-lymphoma, with approximately 70 % of the
cases in stage IE of gastric MALT-lymphoma
regressed after successful treatments.??*?¥
Generally, gastric lymphoma are classified

25

into low-grade and high-grade varieties.”” The low-

. exophytic orinfiltrative growth.'

ne o
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grade MALT lymphoma are designated as marginal-
zone B-cell lymphoma of extranodal type in the
Revised European-American lymphoma (REAL) and
recently published World Health Organization (WHQ)
classifications.”®*” Endoscopic findings show
22 Typical histological
appearances are glandular destruction by a dense
sheet of small-to-medium sized lymphoid follicles,
named lympho-epithelial iesions with scattered
lymphoid follicles. Dutcher bodies are often pronounced
within neoplastic celis.*® Conversely glandular
structure in H. pylori gastritis are occasionally pushed
apart by follicles but rarely widely destroyed.
The lympho-epithelial lesions are distinguishable from
lymphocytic gastritis by the regular appearance of
the lympho-epithelial lesions in the latter; and the site
of the lymphoepithelial lesions (in the lymphocytic
gastritis occupy the surface and foveolar epithelium
as oppose to the glandular layer). in-addition to the
neoplastic cells, called ‘centrocyte-like (CCL) cells’,
are B-celils whereas lymphocytic gastritis are
T-cells."" ™ Furthermore monocytoid B-cells and
plasma cells are present in MALT-lymphoma. The
neoplastic follicles in” MALT has 10 be distinguished
from a true follicular, centrocytic/centroblastic
lymphoma. Theimmunostaining for follicie centre cells
display positive reaction with the antibody CD 75 in
paraffin sections'and CD 10 in frozen material, and a
negative result with the antibody CDw32.“%

In high-grade lymphomas; most they are
assumed to have arisen from an initial low-grade
features, which can be found in only one-third of cases.
It is interesting that 88% of lymphomas in the
seroepidermiological studies, which linked them with

a previous H. pylori infection, were of the high-grade
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type. Inthe REAL and WHO classifications, they are
designated as diffuse large B-cell lymphoma.® They
grossly exhibit ulcerated masses orinfiltrative lesion
giving giant folds and rigidity.“*” Typical features in
high-grade lymphomas are B-cells infiltration of lamina
propria with-preservation of gastric gland. Pure high-
grade type can present diagnostic: confusicn with

undifferentiated carcinoma in routinely sections.

Gasfric adenocarcinoma
Worldwide rates of gastric cancer increase
with age, and it rises sharply after the age of 65 to
over 250 per 100,000, male are more frequent affected
than female. It has been hypothesized that an early
| age of contracting H. pylori may be a plausibie
etiological factor asscciated with the occurrence of

“2%0 additionally, chronic gastritis

gastric carcinoma.
is the most frequent pathological condition that
predisposes gastric carcinoma.®”

Intragastric synthesis of carcinogens-is
postulated as a factor in gastric carcinogenesis as
well as bacterial toxin.: An alternative mechanism
is the formation and release of nitric oxide and
other free oxygen radicals by inflammatory cells
attracted to the gastric mucocsa by H. pylori infection.
The free radicals are capable of inducing damage
to deoxyribenucleic acid (DNA) molecules by
deamination, alkylation, oxidation, and induction of
strand breaks.®”

The commonest location of ‘the gastric
carcinomas is the lesser curvature of the antropyloric
region. The three macroscopic growth patterns enclose
of exophytic, flat or depressed (linitis plastica), and

excavated lesions.?

Gastric carcinoma can be generally divided

Chula Med J

into two histological subtypes: (1) those exhibiting an
intestinal morphology with the formation of bulky
tumors compaosed of giandular structures and (2) those
that are diffused in the infiltrative growth of poorly
differentiated discohesive malignant cells.?® The
intestinal type shows tall columnar celis, often with a
prominent brush border and scattered mucin-secreting
goblet cells. However, abundant intracellular mucin
is not a feature of this type. Generally, the adjacent
chronic gastritis with widespread intestinal metaplasia.
The diffused type, by contrast, mainly consists of
scattered individual cells or clusters of cells. Glandutar
differentiation is uncommon, although it may occur in
the mare superficial part of the tumar. The neoplastic
cells reveal signet-ring morphology recognized as

small uniform and poorly cohesive pattern.®*?

Conclusion

There are many evidences suggesting that
H. pylori-plays-an important role in various gastric
diseases, especially cancer. Moreover, killing the
organism-by some -antibiotic regimens can also
dramatically resolve the problems, even in low-grade
MALT-lymphoma. Histological demonstration of H.
pylori, hence; is important as well as the other methods
including serology, culture, rapid urease test, and C-
urea breath test.-Pathologists, therefore, must be
reminded how important to detect H. pylori is when
ones diagnose diseases of the stomach. There are
several methods to detect the organisms. Although
haematoxylin-and eosin stain is valuable, but Giemsa

technigque gives the pathologists easier.
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1. Which one of the following is not the pathology resulting from H.pyiori ?
A Acute and chronic gastritis
. Gastric and duodenal ulcers

B

C. Gastric polyps

D. Gastric adenocarcinoma
E

. MALT-lymphoma
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2. What is the gold standard by histopathological examination to identify H. pylori?
A Immunohistochemistry
B. H. pyroli silver stain (HpSS)
C. Giemsa technique
D. Gram stain
E. Haematoxylin and eosin method
3. Which of the following is false, about the type 1] epithelial metaplasia in-.chronic gastritis ?
A It has highest risk for subsequent gastric adenocarcinoma
B. Positive sulfomucin when using the special technique
C. Atypia is more pronounced
D. Straight crypts, lined by columnar and goblet celis
E. Paneth’s cell are rarely seen
4. Which of the following statements is true ?
A Theclassic peptic uicer is a round-to-oval, sharply punch-out defect.
B.  The size dose not differentiate a benign from a malighant gastric cancer
C. The common location of CA stecmach is the antropyloric region
D. There are three major gross findings of gastric carcinoma composed of exophytic,
linitis plastica, and excavated lesions
E. Allofaboves
5. According to MALT-lymphoma, what is false ?
A Low-grade MALT-lymphoma is the marginal zone B-cell lymphoma in REAL and WHO
classifications
B. -The neoplastic cells are mainly T-cells
C. The gross-appearances are non specific to diagnosis
D. Undifferentiated carcinoma usually can present diagnostic confusion with lymphomas

in routinely section

E. Non of the above
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