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ABSTRACT

Nodular gastritis (NG) and gastric intestinal metaplasia (GIM) are both the
aftermath of H. pylori infection. Despite vigorous attempts to eradicate H.
pylori in the past 4 decades, the infection has dropped, rather
unimpressively, from 58.2% to 43.1%. Prevalence has been reported as 5%
for NG and 25% for GIM. NG affects children and young adults especially
females, and the symptoms are those of non-specific dyspepsia, whereas
GIM is asymptomatic. NG is usually diagnosed at endoscopy with classical
multitudinous nodules covering the antrum but also the body, and confirmed
by the histological feature of lymphoid follicles, the basis of the nodules.
GIM is detected by multiple biopsies (8 has been proposed, particularly
for regions with high gastric cancer rates), and is graded histologically as
mild, moderate, and severe. NG is treated by eradication of the H. pylori
infection; if untreated, there is a 5% chance that extensive NG could
develop into diffuse gastric cancer in 3 to 5 years. GIM does not iimprove
despite successful eradication of H. pylori, nor does it respond to any other
medical treatment. If untreated, there is a 5.8% chance for severe GIM to
develop into gastric cancer in 5 years. Management of GIM has been by
surveillance, with treatment instituted once early cancer appears.
Management, however, has been revolutionized recently with the
introduction of endoscopic mucosal resection using Lam’s technique. It is
proposed that once detected, both NG and GIM should be treated
vigorously until they are healed, to prevent possible malignant change.
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Introduction

Gastric cancer is the 5th most common cancer in the world,
and is the 4th leading cause of cancer deaths worldwide,
following lung, colorectal and liver cancer in overall
mortality; over a million new cases are diagnosed,
worldwide, each year ! The age-standardized rate
(X1/103) of gastric cancer is 32.8 in East Asia (Ching,

Japan, S Korea), 16.8 in European Union, and 4.2 in USA2,

Despite vigorous eradication of H. pylori infection in the
past 4 decades, the decrease in world frequency of the
infection has been recorded as from 58.2% to 43.1%:3,
an unimpressive drop, 1.1 million new cases and 770,000
deaths of gastric cancer estimated in 2020 are expected
to rise to 1.8 million and 1.3 million, respectively by
20404,

Nodular gastritis (NG) and gastric intestinal metaplasia
(GIM) are precursors to gastric cancer. NG is responsible
for the diffuse type of gastric cancer, and GIM for the
intestinal type of gastric cancer. Both are the aftermath
of H. pylori infection: they are bedfellows with the same
dream and they wake up in different worlds.

The purpose of this review is to emphasize the same
etiological agent, i.e. H. pylori, of these two conditions,
and their totally diversified outcome. We began with a
brief history of “gastritis”, went on to include the same
etiology of NG and GIM, their different prevalence,
pathology, classification, clinical picture, diagnosis,
malignant potential, and treatment.

Methodology

We searched in the greatest detail possible the literature
in relation to NG and GIM, including their etiology,
prevalence, pathology including histology, classification,
clinical picture, diagnosis, malignant potential and
treatment.

History of gastritis

A right time to start the history of gastritis would be in
1939, when Abraham Friedberg and Louis Baron
suspected that bacteria might be a cause of duodenal
ulcer, gastric ulcer, and gastric cancer. They published two
papers in the subsequent year3.¢. that were mostly
ignored.

Haot” was the first to discover NG in 1988, when the
group described lymphocyte gastritis, characterized by
nodular and eroded lesions running along the
gastric rugae in the corpus, although this most probably
corresponded to the varioliform gastritis first proposed
by Moutier and Martin in 19478, In 1998, Estham? went
on to describe the clinical picture in children.

Pelayo Correa first proposed in 1975 that under the
effect of a mutagen (e.g. nitroso compound) the glandular
gastric epithelium is gradually changed to intestinal-type
epithelium '9,which he expanded in 1992 in the First
American Cancer Society Award Lecture on Cancer
Epidemiology and Prevention into a sequential cascade:
chronic gastritis; atrophy; intestinal metaplasia; and
dysplasia'l.

Etiology

H. pylori infection causes of both nodular gastritis (NG)
and gastric intestinal metaplasia (GIM), and both
conditions have malignant potential of different types:
two bedfellows with the same dream and wake up in
different worlds.

H. pylori infection is a major cause of (NG)1213,14,1516,17,
NG has been considered a sine qua non condition of
infection with H. pylori, with 100% of NG being caused
by H. pylori'819. In another study involving 273 patients
in Netherland, 87.5% had H. pylori infection20. In one
study of 97 adults with H. pylori infection and NG,
regression of the nodules was observed in 63% after
eradication of the infection?!. Regression of nodules had
also been observed in another study?2,

Prevalence

NG

NG is a disease of children23, and of young adults
particularly females24:25.26,27,30.31 byt no age is immune28,
NG is uncommon, with a reported incidence of 0.18-
0.44%29.30,31 in endoscopy centres, although 1.9%32,
5.1%33 and 7.2%34 have been reported. In one study of
114 patients with NG, 5% developed gastric cancer, all
of which were of the diffuse type?3s.

Interestingly, while NG has been well described in eastern
nationalities like Koreans3¢, Japanese3’:38.39.40,41  and
Taiwanese 42, and while gastric cancer has been
particularly common in China, the authors could locate,
including searching in the Chinese language, only one
report on NG from China, and this was a review article
of subjects outside China43, and in a recent study on
national chronic gastritis, NG was not mentioned44. In two
studies in Japan, of 674 patients with H. pylori infections,
NG was observed in 114 (17%)35, and in 40/265
(15.1%) in the other45. It was more prevalent in women
(69%) and young adults38.

GIM

GIM is an adult disease and has no particular sex
distribution4¢47, It has a worldwide prevalence of 25% in
a meta-analysis of 107 studies involving 30,960
subjects?8, and its prevalence varies between western and
eastern countries, being 7-25% in USA and
Europe49:50.51.52, and 24—-84% in east Asia53:545556,57,

Pathology

Endoscopy

Both occur in the antrum, and in severe cases extend into
the body of the stomach. GIM most frequently occurs in
the prepyloric region, but is often multi-focal, spreading
to involve the lower and upper antrum, incisura, and in
extensive cases to the body of the stomach. While the
nodular appearance of NG is readily discernible
endoscopically, although it has been reported to be
better visualized with high resolution endoscopy with
NBI38, GIM is invisible at routine endoscopy.
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Figure 1a NG. Endoscopy of noduar gastritis (in a 75 years old man with non-specific dyspepsia and heartburn) before
and after successful H. pylori treatment. Note that treatment takes months to undergo visual effect of healing.

Figure 1b: GIM

o
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Figure 1b GIM. Chromendoscopy using methylene blue of
GIM: GM in prepyloric region, of antrum, of antrum and
body of stomach. Lower panel (see Figure 3) shows
chromoendoscopy 6 months after endoscopic mucosal
resection using Lam’s technique; there was no recurrence,
as confirmed by biopsy (total 8) and histology
examination.

While there are features to identify GIM by white light
endoscopy with the help of narrow-band imaging
(NBI)59:¢0, GIM remains generally undetected at routine
endoscopy; the correlation between endoscopy findings
and histology is pooré1:62, Diagnosis is made after multiple
biopsies of the antrum and body. Sydney system for
grading of gastritis recommended five: two from antrum,
two from corpus, and one from incisuraé3. One study
observed that the Sydney system might miss 50% of GIM
and recommended 8 biopsiesé4. The European MAPSII
2019 recommends 4 biopsies: two antral biopsies from
the lesser and greater curvature, and two from the corpus,
also from the lesser and greater curvature.

Histology

NG

Pangastritis is the commonest type of gastritis.6> Biopsy
specimens of these lesions reveal lymphoid follicles with
active and chronic inflammation®é. Intestinal metaplasia
and atrophy are absent.®5 The histopathology has been
well described!”. Increase in intraepithelial lymphocytes
is considered to have contributed to the macroscopic
nodular appearance of this form of gastritisé’.

GIM

Histology ¢8 remains the best way of recognizing its
presence and assessing its severity. OLGIM (operative
link on gastric intestinal metaplasia) ¢? is fast replacing
OLGA (operative link on gastric atrophy)¢970.71,

Classification of GIM

Traditional

1. Classification by mucin secretion”®

This early classification classifies GIM into three subtypes,
based on morphology and mucin staining methods such as

periodic acid-Schiff, Alcian blue, and high iron diamine:
Type | contains absorptive cells, Paneth cells and goblet
cells secreting sialomucin; type Il has few absorptive cells,
consists of columnar cells and goblet cells secreting
predominently sialomucin but some sulphomucin, and has
presence of Paneth cells; and type lll consists of columnar
cells and goblet cells secreting predominantly sulphomucin,
and absence of Paneth cells?2.73, In this subclassification,
type | corresponds to complete GIM and types Il and llI
to incomplete GIM747576, Because special stains are used
— including high-iron diamine/Alcian blue stain— and
because they carry toxicity, such staining is not routinely
used.

2. Complete and incomplete””

This is the classical classification. The complete form has a
complete set of enzymes, with well-defined brush border
(microvilli) and well-formed goblet cells, and sometimes
Paneth cells. The incomplete colonic form doesn’t have all
these digestive enzymes and there is no brush border or
Paneth cells 78 . Simply stated, complete intestinal
metaplasia closely resembles small intestinal epithelium
and goblet cells. Incomplete intestinal metaplasia
resembles the colonic epithelium.

Practical

3. Classification by severity

The simplicity of this classification: mild, moderate, and
severe, using hematoxylin and eosin routine staining, and
it practical use in clinical medicine has made it an appeal
to clinicians

The main purpose of classification is for deciding whether
and when endoscopic surveillance should be done. This is
because there has been no treatment for GIM until
recently (wide infra) and gastric atrophy. For example,
the use of Cox-2 inhibitors plus H. pylori eradication had
been shown to be unsuccessful'2!.

These conditions usually persist despite eradication of H.
pylori. The situation has been described as “a point of no
return”79,

© 2024 European Society of Medicine 3



Table 1

Mild Moderate | Severe
GIM in each biopsy | 1 =30% | 31 — 60% | >60%
Table 1. A practical classification of gastric intestinal
metaplasia (GIM).

GIM is described as mild, moderate, and severe using the
OLGIM system, which has an almost perfect interobserver
agreement at 0.9 and has super-ceded the OLGA system
(operative link on gastritis assessment), which is based on
assessment of gastric atrophic, for which the interobserver
agreement was low 80, Because of its simplicity and
practicality, OLGIM (based on assessment of gastric
intestinal metaplasia) has also super-ceded the complete
and incomplete classification of GIM81; while no study is
available to correlate the two systems, moderate to
severe GIM most probably correlates with incomplete
GIM, since both are associated with cancer
development8!. 82 . OLGIM is also preferred to
classification by dysplasia83, which is the final stage
before cancer but is known to associate with synchronous
cancer®4, and interobserver variability on dysplasia is
inevitable85.86, Moderate to severe OLGIM has been
shown to associate with cancer development®”.

Clinical

NG occurs most commonly between 30 and 40 years of
agel’. Epigastric pain, nausea, vomiting and bloating
have been reported in NG28, possibly by virtue of its
intense inflammation, as revealed by routine endoscopy.
GIM, on the other hand, is asymptomatic, and cannot be
detected visually by routine endoscopy. Mean age has
been reported a 62.3 + SE 2.9 years for males and 58.6
+ SE 2.4 years for females®, and there is no sex
preferencess.

Diagnosis

NG

Because of symptoms, many patients with NG end up in
an endoscopy examination, which itself, together with
biopsies, will reveal the diagnosis. Others, because of
positive 13C-breath test, would be revealed at subsequent
endoscopy and biopsies.

IM

As the condition is asymptomatic, it is usually discovered
on biopsy specimens following an endoscopy for non-
specific reasons including a family history of stomach
cancer, or when a'3 C-breath test reveals H. pylori
infection. Because routine endoscopy does not reveal IM,
an adequate number of biopsies is important for the
diagnosis. A gastroscopy with five biopsies s
recommended by the updated Sydney classification of
gastritisé?. El-Zimaity and Graham4 found that IM was
missed in more than 50% of the biopsies from “Sydney”
sites in patients with confirmed gastric IM on multiple site
sampling. These authors concluded that the minimum
number of biopsies needed to identify IM should
probably be eight, and emphasised that current and
future studies that use the Sydney system as a basis for
detecting gastric IM are not likely to be reliable.

In ethnic groups and regions with increased prevalence
for gastric cancer, however, we agree that a total of eight
biopsies that cover prepyloric region, the broader antrum,

incisura, body and fundus of the stomach is
recommended?0.

Malignant potential

To classify GIM histologically, the extent, or number of
sites involved in the stomach, and the grade, or severity
of GIM involvement of the biopsied fragments, should
both be measured. The subtype, an additional histologic
classification for GIM, is based on distinct microscopic
appearances. For the purpose of using intestinal
metaplasia to identify high-risk individuals, the AGA
guidelines recommend using the extent and subtype®!. The
European guidelines classify GIM as limited if one site—
antrum/incisura or corpus—is involved, and as extensive
if both sites are involved?2

Gastric cancer, diffuse type

NG has been regarded as premalignant, with increased
presence of pretmalignant pathologies including gastric
atrophy, GIM, and dysplasia®%- There is strong evidence
that NG is associated with the diffuse type of gastric
cancer!9.35Error! Bookmark not defined.,45,93,94,95,96,97,98, including t

wo young females of 1698 and 29 years82.

Gastric cancer, Intestinal type

GIM is a precursor to gastric cancer, with a pooled odds
ratio (OR) of 3.6 in a meta-analysis of 21 studies
comprising 402,636 participants 99, and an OR of 29.3
in rural China'%. Annual progression from GIM to cancer
also differs, being 129 x 10-5 in Sweden'! and 600 x
10-% in China 192, GIM is not reversible!03.104,105_|t js often
extensive, affecting major areas of the stomach'%¢, and
extensiveness is associated with increased cancer
risk 107,108,109 |ndividuals with widespread metaplasia
affecting both gastric antrum and body were at higher
risk®1.92 with an absolute risk of 5.8% at 5 years 110,
Hence, the extent of the metaplasia determined with
mapping biopsies, regardless of the subtype, should also
be incorporated into the risk assessment of the
patient!'.112, A rapid progression to adenocarcinoma in
20 months has been reported!3,

H. pylori is known to start a cascade of chronic gastritis,
gastric atrophy, GIM, and gastric cancer''4, In a meta-
analysis of 24 studies involving 48,064 individuals,
eradication of H. pylori reduced the consequence of
cancer by 54%!'15; the failure in the rest was attributed
to pre-existing GIM?%11¢ gs affirmed by a meta-analysis
of 16 studies involving 52,363 subjects'’”. Attempts to
treat GIM with long-term supplements 118 . 119 anti-
oxidative supplements'2 or selective COX-2 inhibitor!2!
had failed. There is no treatment for GIM.

The grading of OLGIM according to pathology?¢: mild ,
moderate, and severe, and according to site?: antrum,
and body is fast replacing the grading into complete and
incomplete. Patients with GIM in both gastric antrum and
body were significantly more likely to progress to
dysplasia than those with GIM in only one location'22,

Treatment

NG

In one study, 40 adults with NG (94% with H. pylori) and
30 controls without NG (30% with H. pylori), H.
pylori therapy in patients with NG led to significant
decrease in symptoms (epigastric pain, nausea, vomiting,

© 2024 European Society of Medicine 4
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bloating) and histologic abnormalities?8. Another study
showed that after H. pylori eradication, two-third of the
patients have their nodules regressed in 38 months'23.

GIM

Surveillance

Management of GIM, discovered usually from gastric
biopsy specimens, had been expectant, as there was no

treatment available, including drug treatment and
endoscopy treatment. GIM is not reversible 124,125,126,
Attempts to treat GIM with long-term anti-oxidative
supplements!2%r selective COX-2 inhibitor'2thad failed.
There is no medical treatment for GIM.

Surveillance, followed by endoscopic resection when
feasible or by open surgery, had been the
approach#7.70.127,128129,

Table 2
OLGIM Antrum only Fundus only Antrum + Fundus
Mild (1 = 30%) Nil Nil Nil
Moderate (31 — 60%) 3 years 3 years 1 — 2 years
Severe (>60%) 3 years 3 years 1 — 2 years
family history of gastric cancer 3 years 3 years 1 —2 years
Family history + moderate or severe GIM 1 -2 years 1 -2 years 1 — 2 years
Autoimmune gastritis 3 years 3 years 3 years

Table 2. Timing of surveillance proposed based on recommendations in the literature47.70.127.128,129, Malignant potential is

higher when both antrum and fundus are involved.

Treatment

A breakthrough treatment, however, has been discovered
using an endoscopic approach 130, Lam’s endoscopy
treatment uses two endoscopes. One endoscope was used
to perform chromoendoscopy with methylene blue to
disclose and mark the areas of GIM. Submucosal saline
injections were used to lift the stained mucosa to form
multiple safety cushions. Before the saline difuses out of
the cushions, a second endoscope, fitted with a cap for
ligation of esophageal varices, was quickly inserted after
withdrawal of the first endoscope. With the second

Two endoscopes  Spray Stained Stained
15t : canula mucosa mucosa
n
2 elevated with  with saline
. saline cushion
Ligator
cagp suckedinto
=P ~ cap
= =
I\ mmeeewe

Ligation

deployed

endoscope, the cushions were transformed into artificial
polyps by suction and ligation, using the cap for ligation
of esophageal varices. The second endoscope was
withdrawn and the first endoscope was reintroduced.
EMRs were then achieved by snare polypectomy. By
rotating two gastroscopes, one designated to perform lift
and snare and the other to perform suction and ligation,
cycles of lift-ligate—snare were carried out until all
stained mucosa was removed. Assessment
chromoendoscopy with =seven biopsies at six months
showed to recurrence of GIM.

Snarein Artificial Chromoendo
band position polyp (stained scopy
to resect mucosa)
artificial resected at 6 months
polyp Normal
mucosa
g

Chromoendoscopy
with methyleneblue  to form cushions to construct polyps
1% endoscope 1endoscope 2" endoscope

1stuncapped
2" capped

Saline injections  Cap suction + ligation Snare resection
of artificial polyps  snare by rotating the of EMR
1**endoscope  two endosocpes

Cycles of lift-ligation- Completion  No

recurrence

Figure 2: Two-endoscope technique of endoscopic mucosal resection (white arrow indicates pylorus)'39,

A major advantage of Lam’s technique of EMR is its ability
to resect gastric lesions larger than 2 cm, a limit beyond
which has not been endoscopically achieved in the past!3T,
and GIM is often larger than 2 cm’32,

Mucosal Resection and Kit with a Set of Endoscopes for
the Method, and by the USA Patent Office, No. US
10,293,061, with the same Title.
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Figre 3

Prepyloric

Antrum
Figure 3. Chromoendsocopy before and after endoscopic mucosal resection using Lam’s technique 139,

Antrum

Upper panel: chromendoscopy using methylene blue of
GIM: GM in prepyloric region, of antrum, of antrum and
body of stomach. Upper panel is from Figure 1b.

Lower panel: chromoendoscopy 6 months after
endoscopic mucosal resection using Lam’s technique; there

Body

was no recurrence, as confirmed by biopsy (total 8) and
histology examination.

Discussion
Summary table (Table 3)

NG GIM
Etiology H. pylori H. pylori
Prevalence 5% 25%

Age and sex Affects children & young adults

Age: (< 29 yr old), especially females

No age & sex preference

Symptoms Non-specific abdominal discomfort Silent
Endoscopy Characteristic nodules Invisible. Shows up on chromoendoscopy
Histology Lymphoid follicles From simple brush-border & globet celld to

colonic cells

Malignant potential
extensive NG

5% develops diffuse cancer in 3.5 years for

5.8 % develops intestinal type cancer in 5
years for severe IM

Treatment Eradication of H. pylori

Lam’s endoscopic mucosal resection

Table 3. Summary of features of nodular gastritis (NG) and gastric intestinal metaplasia (GIM): two bedfellows with the
same dream (H. pylori) who wake up in different worlds, the former with diffuse gastric cancer and the latter with intestinal

gastric cancer.

Both nodular gastritis (NG) and gastric intestinal
metaplasia (GIM) are precusors to gastric cancer, the
diffuse type for NG and the instestinal type of GIM, and
both are the aftermath of H. pylori infection. While
eradication of H. pylori helps to prevent NG from
developing into cancer, this does not help GIM to develop
into cancer; and in fact, no medication has been shown to
help. This is not surprising since NG itself has been
regarded as a sine qua non condition of infection with H.
pylori33.134 whereas in GIM mutation has taken place
and the resultant morphology is likened to that of small or
large intestinal cells that are irreversible, including
eradication of H. pylori. It is heartening that GIM can now
be treated without recurrence by endoscopic mucosal
resection using Lam’s technique.

This has made the detection of NG and GIM an important
tool. Detection of NG is simple, since NG is sine uqa non
with H. pylori infection, which can simply be diagnosed by
13C-breath test or at endoscopy; and NG itself is often
symptomatic, leading to investigations that often reveal
its presence. GIM detection, on the other hand, can be
difficult, since the condition itself is clinically silent, and is
often discovered incidentally when endoscopy with
multiple biopsies is done. Surveillance

Despite vigorous eradication of H. pylori infection in the
past 4 decades, the decrease in world frequency of the
infection has been recorded as from 58.2% to 43.1%/'35,
an unimpressive drop. This can be interpreted that there
remains an abundance of nodular gastritis and intestinal
metaplasia. Yet, 1.1 million new cases and 770,000
deaths of gastric cancer estimated in 2020 are expected
to rise to 1.8 million and 1.3 million, respectively by
2040136, While such results are open to interpretations
including methods and vigor in diagnosis and treatment
of the infection, and non-abate of food carcinogens, a
more serious, collaborative world effort is needed to rid
the H. pylori infection from this earth and educate the
public in a concerted effort to reduce known carcinogens
from our food, particularly since gastric cancer has
become a largely preventable disease.

In conclusion, while both nodular gastritis and gastric
intestinal metaplasia are caused by H. pylori, they have
different prevalence, pathology, clinical presentation,
malignant potential, and different treatments. Both
conditions are treabale, and the respective malignant
changes preventable; in particular, gastric intestinal
metaplasia, previously deemed untreatable, is now
treatable endoscopically.

© 2024 European Society of Medicine 6
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