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Abstract

Individuals with chronic atrophic gastritis who are negative for active H. pylori infec-
tion with no history of eradication therapy have been identified in clinical practice.
By excluding false-negative and autoimmune gastritis cases, it can be surmised that
most of these patients have experienced unintentional eradication of H. pylori after
antibiotic treatment for other infectious disease, unreported successful eradica-
tion, or H. pylori that spontaneously disappeared. These patients are considered to
have previous H. pylori infection-induced atrophic gastritis. In this work, we define
these cases based on the following criteria: absence of previous H. pylori eradica-
tion; atrophic changes on endoscopy or histologic confirmation of glandular atrophy;
negative for a current H. pylori infection diagnosed in the absence of proton-pump
inhibitors or antibiotics; and absence of localized corpus atrophy, positivity for au-
toantibodies, or characteristic histologic findings suggestive of autoimmune gastritis.
The risk of developing gastric cancer depends on the atrophic grade. The reported
rate of developing gastric cancer is 0.31%-0.62% per year for successfully eradicated
severely atrophic cases (pathophysiologically equal to unintentionally eradicated
cases and unreported eradicated cases), and 0.53%-0.87% per year for spontane-
ously resolved cases due to severe atrophy. Therefore, for previous H. pylori infec-
tion-induced atrophic gastritis cases, we recommend endoscopic surveillance every
3 years for high-risk patients, including those with endoscopically severe atrophy or
intestinal metaplasia. Because of the difficulty involved in the endoscopic diagnosis
of gastric cancer in cases of previous infection, appropriate monitoring of the high-

risk subgroup of this understudied population is especially important.
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1 | INTRODUCTION

Since the International Agency for Research and Cancer (IARC) of the
World Health Organization designated H. pylori a type 1 carcinogen
in 1993, H. pylori infection has been widely accepted as the stron-
gest risk factor for the development of gastric cancer, and numer-
ous studies have supported this association.?”® The high prevalence
of gastric cancer in H. pylori-positive subjects likely occurs because
H. pylori infection leads to the progression of chronic atrophic gastri-
tis with intestinal dysplasia, which significantly increases the risk of
gastric cancer. Eradication of H. pylori can be an effective method of
treatment for peptic ulcer disease’ and mucosa-associated lymphoid
tissue lymphoma.® Furthermore, eradication is especially important

for reducing the development of new-onset gastric cancer®?1°

as
well as secondary gastric cancer after endoscopic treatment. 411,12
Therefore, eradication of H. pylori has been used globally for approx-
imately 30 years. In 2014, the IARC recommended population-based
screening and eradication of H. pylori, if feasible, because H. pylori
causes 90% of non-cardia cancers, and a 30%-40% reduction in the
incidence of gastric cancer is expected with the use of eradication
therapy.13

Several investigators have reported that a certain percentage of
subjects, excluding false-negative cases and post-eradication cases,
showed endoscopic or histologic atrophy without a current H. pylori
infection. A similar subpopulation has also been recognized in Japan,
with patients showing atrophic gastritis endoscopically despite se-
rologically normal gastric cancer screening using a pepsinogen (PG)
and H. pylori antibody titer (ie, the ABC method).**8 Plausible expla-
nation for this phenomenon includes the spontaneous elimination
of H. pylori because of the following: unintentional H. pylori eradica-
tion treatment, which could occur after exposure to antibiotics for
the treatment of another infection; spontaneous disappearance of
H. pylori as a result of severe atrophy; or previous administration of
eradication treatment that patients had forgotten. Another explana-
tion for this phenomenon could be autoimmune gastritis. However,
itis important to note that compared with autoimmune gastritis, the
spontaneous elimination of H. pylori is a distinct disease entity in

the sense that the development of gastritis originates from H. pylori

Condition Criteria

Past history of H. py-
lori eradication

No past history of H. pylori eradication

Diagnosis of mucosal
atrophy

Exclusion of rare
types of gastritis
unrelated to H. py-
lori infection

Diagnosis of negative
for present H. pylori
infection

infection but absence of infection presently.

Abbreviation: PPIs, proton-pump inhibitors.

despite patients being negative for the presence of H. pylori infec-
tion. Clinicians should be aware of this distinction.

Herein, we highlight these previous H. pylori infection-induced
atrophic gastritis cases, especially because this subpopulation is at
high risk of gastric carcinogenesis despite their H. pylori-negative
infection status. To date, only a few investigators have focused on
these subjects.**’

In this review, we describe the disease entity, definition, epidemi-
ology, and serologic characteristics of these subjects. Furthermore,
we propose an optimal endoscopic surveillance interval for such
patients.

2 | DEFINITION OF PREVIOUS H. PYLORI
INFECTION-INDUCED ATROPHIC
GASTRITIS

To date, only Hiyama et al defined unintended eradication, which
is similar to our definition of disease entity as negative results of
three H. pylori tests; the presence of glandular atrophy accord-
ing to histologic examination; and no medical history of H. py-
lori treatment. However, autoimmune gastritis was found during
their analysis, even though they did not specifically discuss these
conditions. !

When defining previous H. pylori infection-induced atrophic
gastritis, we aim for a simple diagnosis based on the results of
H. pylori tests, a medical examination, and endoscopic findings
during daily clinical practice; diagnostic assistance using histol-
ogy and specific serologic examination were necessary in some
circumstances. We defined the criteria for unintended elimination
of H. pylori as follows: absence of a medical history of specific
H. pylori eradication therapy; atrophic changes according to en-
doscopy or histologic diagnosis of glandular atrophy; absence of
endoscopically localized corpus atrophy or positive autoantibody
or characteristic histology suggestive of autoimmune gastritis; and
negative for a current H. pylori infection. These criteria are de-
tailed in Table 1.

A flowchart for the diagnosis is shown in Figure 1.

TABLE 1 Practical criteria to diagnose
previous H. pylori infection-induced
atrophic gastritis cases

Endoscopically atrophic changes more than C2 in the Kimura-
Takemoto classification or glandular atrophy on histology

Exclusion of autoimmune gastritis by endoscopic findings regarding
the distribution of atrophy or by autoantibodies or histology

Negative results for the urea breath test or stool antigen test while
patient is not using PPIs and antibiotics. Positive serology with
negative urea breath test or stool antigen test strongly suggests past
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Past history of H pylori eradication

No

Yes Evaluation of atrophy

Exclude subjects with endoscopically
normal or antrum-limited atrophy or
histologically no glandular atrophy

Subjects after
H pylori
eradication

Exclude subjects with corpus-
predominant atrophy or positive for
autoantibody or histology suggestive
of autoimmune gastritis

Evaluation of present H pylori infection

Exclude subjects with
positive result for urea breath test,
stool antigen test or histology

Previous H pylori infection-induced atrophic gastritis

FIGURE 1 Flowchart to diagnose previous H. pylori infection-
induced atrophic gastritis cases

2.1 | Evaluation of previous H. pylori eradication

Obtaining the patient's medical history of eradication is the first step
in the diagnosis of unintended eradication. Clinicians must obtain a
careful history regarding H. pylori eradication, including, for exam-
ple, whether the patient had ever undergone eradication treatment,
the treatment period, and whether the eradication treatment was
successful or failed. Patients with a history of eradication treatment
should not be considered to have previous H. pylori infection-in-
duced atrophic gastritis.

2.2 | Evaluation of chronic atrophic gastritis

The definition of chronic atrophic gastritis is not usually based on
macroscopic findings; instead, it is based on histologic findings.”‘20
The most well-known histologic criterion is the Sydney classifica-
tion; however, other histologic staging systems (eg, Operative Link
on Gastritis Assessment [OLGA] and Operative Link on Gastric in-
testinal metaplasia [OLGIM]) are also used for risk stratification.?%?
Nordenstedt et al defined gastritis as “at least grade 1 neutrophils or
mononuclear cells in the Sydney system in at least two gastric sites
or at least grade 2 in at least one gastric site.”??

Therefore, we suggest that glandular atrophy of at least grade 1
in at least two gastric sites or at least grade 2 in at least one gastric
site is the criterion for histologic atrophy, similar to the recommen-

I'* The recent increase in the use of anti-

dations of Hiyama et a
platelet or anticoagulant therapy23 makes it difficult to perform a
biopsy merely for the evaluation of atrophy in all cases of endos-
copy; therefore, it is not common. Several recent studies have sug-
gested diagnostic concordance between endoscopic atrophy and
histology.?42¢

An atrophic border more severe than C2 in the Kimura-Takemoto
classification (atrophy limited to the gastric angle of the lower body)
should be the minimum criterion for atrophic change when diagnos-

ing unintended eradication based on the Kyoto classification.2%7:28

— Helicobaccer  WITRVERSE:

Recently, several investigators have reported that endoscopic stag-
ing using high-resolution white light endoscopy plus virtual chromo-
endoscopy (Narrow Band Imaging, etc) is more accurate than white
light endoscopy.?3! Although the endoscopic diagnosis of atrophy
may be feasible at experienced centers, it is difficult at centers that
are less experienced with diagnosing atrophic gastritis endoscopi-
cally. Therefore, if an endoscopic diagnosis including chromoendos-
copy is not possible, then histologically detected chronic atrophic
gastritis is an option (Table 1).

The exclusion of autoimmune gastritis (0.49%-1.1% in the general
population) is another important step in the diagnosis of previous
H. pylori infection-induced atrophic gastritis, because most subjects
with autoimmune gastritis fulfill three out of four of our criteria.3?34
The endoscopic findings of corpus-dominant atrophy with preserva-
tion of the antrum are characteristic of autoimmune gastritis and are
diagnostic in clinical practice.32 The strict diagnosis of autoimmune
gastritis should meet at least two criteria: positive specific autoanti-
bodies to parietal cells or intrinsic factor and/or characteristic patho-
logical features such as profound loss of oxyntic mucosa, infiltrates
of lymphocytes and plasma cells in lamina propria, and enterochro-
maffin-like (ECL) cell hyperplasia.gS’37 However, it is not practical to
evaluate autoantibodies and histology in daily clinical practice. We
propose that exclusion of patients with suspected autoimmune gas-
tritis with endoscopic findings is a minimum requirement, although
this is practically difficult in some cases. Therefore, serology or his-
tology to determine autoimmune gastritis is also desirable, especially
for patients with severe atrophy who are negative for H. pylori infec-
tion (Table 1).

2.3 | Negative diagnosis for present
H. pylori infection

Strict exclusion of individuals with a present H. pylori infection is
necessary, and we consider this the third step in the diagnosis.
The widely recommended method to evaluate H. pylori status in
patients post-treatment is the 13C-urea breath test (UBT), but the
monoclonal stool antigen test (SAT) can be used alternatively.3®
Previous investigators have reported high false-negative UBT
and SAT rates for patients using PPIs.3%40 Therefore, PPIs should
be discontinued for 2 weeks. Antibiotics and bismuth compounds
should be stopped for at least 4 weeks to allow the detectable bac-
terial load to increase. Although serology is used for screening in
clinical practice, and the results are not affected by medication,
it cannot distinguish between present and previous infection be-
cause an antibody titer often remains positive even after success-
ful eradication. Therefore, serology alone is not suitable for the
evaluation of unintentional elimination. However, positive serology
with negative results for another specific H. pylori-detecting test
(UBT or SAT) strongly suggests previous infection and elimination
of H. pylori thereafter. If two diagnostic methods are available for
use, then serology plus either UBT or SAT should be strongly con-
sidered (Table 1).
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3 | CHARACTERISTICS OF PATIENTS
DEFINED AS HAVING PREVIOUS H. PYLORI
INFECTION-INDUCED ATROPHIC
GASTRITIS

Three different populations have been defined as having previous
H. pylori infection-induced atrophic gastritis. They are described

here.

3.1 | Unintentional eradication without a history of
eradication

Unintentionally H. pylori-eradicated subjects without a history of
eradication treatment comprise the first population; the majority
of these subjects have chronic atrophic gastritis without a present
H. pylori infection. Unintended H. pylori eradication could occur
after exposure to antibiotics for another infectious disease. Low in-
tragastric acidity is closely associated with the success of H. pylori
eradication.***? Furthermore, low intragastric acidity is induced by
PPls, and if antibiotics were incidentally administered to PPI-treated
subjects, then successful eradication may occur. However, standard
PPI therapy often fails to maintain a long-term increase in intra-
gastric pH > 4.0, which is the minimum required environment for
H. pylori eradication.*® Therefore, when subjects with severe gastric
mucosal atrophy are treated with PPIs, unintended eradication may
occur if they are incidentally administered antibiotics for other in-
fectious diseases. Recently, the potassium-competitive acid blocker
vonoprazan has been used for acid-related disease and H. pylori
eradication in Japan. Vonoprazan provides more rapid and sustained
inhibition of gastric acid secretion that is superior to that of PPIs.**
Therefore, eradication occurs in many subjects administered antibi-

otic treatment under acid inhibition by vonoprazan alone.

3.2 | Unreported successful eradication

Subjects who fail to report H. pylori eradication despite a history of
successful eradication treatment comprise the second population.
This may occur due to an insufficient explanation of the eradication
treatment from their physician, or the patient may have simply for-
gotten receiving eradication treatment. Unintentionally eradicated
subjects (Section 3.1) and unreported successful eradication cases
(Section 3.2) have the same pathophysiologic states because they

were both eradicated by previous antibiotic use.

3.3 | Spontaneous disappearance of H. pylori

The third population of subjects includes those who have experienced
spontaneous disappearance of H. pylori due to the progression of
atrophic gastritis.*>*¢ Under physiological conditions, H. pylori survives
in gastric epithelial cells; therefore, the loss of gastric epithelial cells in-
duced by H. pylori itself leads to spontaneous elimination of H. pylori.47
This subgroup shows severely progressed atrophy and is similar to
group D characterized by the ABC method (serologically atrophic PG

and seronegative for H. pylori).*® Because the disappearance of H. py-
lori occurs independently of antibiotic use, the clinical background of
this subgroup is quite different from both true unintended eradica-
tion cases and unreported successfully eradicated cases. However, it
is possible that antibiotics were administered incidentally to patients
with severely progressed atrophy under conditions of achlorhydria,
resulting in eradication. The frequency of these subjects is low even in
regions with a high H. pylori prevalence like East Asia.*”">2

It is important to note that these three types of populations can-
not be distinguished from one another, even using endoscopy, se-
rology, or a medical examination. There is a great difference in the
prevalence of severe atrophy cases, but this is not a differential point
in the diagnosis. We must not misunderstand that these cases are
different categories of disease entities. In these cases, atrophic gas-
tritis was induced by previous H. pylori infection, but living H. pylori
do not exist, and the risk stratification should be based on the atro-
phic grade. Although most cases of spontaneous H. pylori disappear-
ance (group D in the ABC classification) show severe atrophy,*>>3 the
grades of atrophy of unintentionally eradicated cases and unreported
eradication cases (group A in the ABC classification) depend on the
atrophic status at the time of antibiotic administration, which varies
for each case. Previous data indicated that the prevalence of severe
atrophy after unintentional eradication among group A varies from
0% (0/20) reported by Chinda®” to 55.9% (19/34) analyzed by our pre-
vious study (H. Kishikawa, unpublished data),>* suggesting that the
atrophic grade is milder than that of group D. Spontaneously disap-
peared cases tend to involve atrophic PG (PG | < 70 ng/mL and PG I/
II'ratio < 3.0), and unintended eradication tends to involve normal PG,
which may also become the serologic differential point.

4 | DIFFERENCE BETWEEN PREVIOUS

H. PYLORI INFECTION-INDUCED ATROPHIC
GASTRITIS AND H. PYLORI-NEGATIVE
GASTRITIS DEFINED IN WESTERN
COUNTRIES

Helicobacter pylori-negative gastritis is a recently defined disease
entity diagnosed primarily based on histology in Western countries,
which is similar but not identical to our criteria.??°>°® The minimum
required criterion of this disease entity is that H. pylori is not de-
tected in the gastric mucosa despite typical histologic findings of
chronic gastritis consistent with H. pylori infection, although some
investigators define it using more strict criteria, including culture
and serology. Although a major cause of H. pylori-negative gastritis is
unintended eradication, as suggested by Genta and Sonnenberg,® a
false-negative H. pylori diagnosis caused by the suppression of H. py-
lori microorganisms in the gastric mucosa by PPI treatment or the
unrelated use of antibiotics has also been regarded as a cause of
H. pylori-negative gastritis. Therefore, patients with a current H. py-
lori infection may be misclassified. Although PPI users are included
in these studies, unintended elimination may represent an impor-

tant cause of H. pylori-negative gastritis; therefore, we included it
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TABLE 2 Clinical characteristics of subjects with previous H. pylori infection-induced atrophic gastritis cases
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Prevalence
in the total
Study Source N population
Hiyama et al** Consecutive outpa- 200 22/200 (11%)
tients in Vietnam
Ono et al* Patients with early 240 33/240 (13.8%)
gastric cancer
treated by endos-
copy in Japan
Boda et al*¢ Patients with early 270 27/271 (10%)
gastric cancer
treated by endos-
copy in Japan
Nordenstedt et al*>  Consecutive outpa- 491 41/491 (8.4%)
tients in USA
Genta et al®® National pathology ~ 895323  13829/895323
database in USA (1.5%)
Shiota et al®® Consecutive outpa- 1240 123/1240 (9.9%)

tients in USA

Prevalence Evaluation
among the gas-  Evaluation of of atrophy or
tritis subjects H. pylori gastritis PPI subjects
22/142 (15.5%) RUT, urine H. py-  RUT, urine Excluded
lori antibody, H. pylori
and histology antibody, and
histology
n.a RUT, histology, Histology, en- Excluded
culture, and doscopy and
UBT serology
n.a RUT, serology, Endoscopy and  Excluded
histology, and histology
UBT
41/200 (20.5%) Histology, Histology Not
culture, and excluded
serology
13829/108833  Histology Histology Not
(12.7%) excluded
123/695 (17.7%) Histology, Histology Not
culture, and excluded
serology

Abbreviations: RUT, rapid urease test; UBT, urea breath test; PPI, proton-pump inhibitor.

in the list as a characteristics of previous H. pylori infection-induced

atrophic gastritis (Table 2).

5 | EPIDEMIOLOGY OF PREVIOUS
H. PYLORI INFECTION-INDUCED ATROPHIC
GASTRITIS

Previously reported clinical characteristics of previous H. pylori
infection-induced atrophic gastritis cases are shown in Table 2.
Hiyama et al found that unintentionally eradicated subjects ac-
counted for 11% (22/200) of consecutive patients without a his-
tory of H. pylori eradication in Vietnam; this is the only report
concerning the prevalence of unintentional elimination in the gen-
eral population that has excluded PPI users.** In their report, 22 of
142 H. pylori-related gastritis patients composed of present H. py-
lori infection (n = 120) and unintended H. pylori eradication (n = 22)
were considered unintentionally eliminated cases. Recently, Kaji et
al analyzed negative H. pylori infection cases and reported that en-
doscopically atrophic cases (more than C2) among negative H. py-
lori infection cases comprised 8.4% of all atrophic gastritis cases
(602/7201), which was a lower percentage than that of Hiyama

et al®’

However, because H. pylori infection was evaluated merely
by an examination, the results may be regarded as unconfirmed.®’
Other studies performed in Japan reported an unexpectedly high
prevalence of H. pylori-negative subjects among gastric cancer pa-
tients. A report by Matsuo et al indicated that the prevalence of
true H. pylori-negative gastric cancer is extremely low, approxi-

mately 0.66% in Japan. This suggested that almost all patients with

gastric cancer in Japan are likely to have a current H. pylori infec-
tion or previously had one.>® However, Ono et al reported that 33
of 240 early gastric cancer patients (12.2%) showed histologic at-
rophy and intestinal metaplasia despite no current H. pylori infec-
tion.® Boda et al reported a similar result with 27 of 271 patients
with early stage gastric cancer (approximately 10%) showing en-
doscopic atrophy and histologic atrophic changes despite negative
H. pylori serology and histology.’® These reports suggested that
approximately 10%-12% of early gastric cancer patients in Japan
are unintentionally eliminated cases.

In Western countries where H. pylori infection rates are lower
than in East Asia, the prevalence of “H. pylori negative gastritis”
has been described by several investigators. Shiota et al reported
that 17.7% of all patients with gastritis had H. pylori-negative gas-
tritis.”® Similar rates were reported by Nordenstedt (20.5%)??
and Genta (12.7%).>°> These reports were based on populations
in Western countries. The prevalence of reported eliminated
H. pylori cases in East Asia is 15.5% of H. pylori-related gastritis
cases (22/142),* which was similar to that of Western countries,
suggesting that approximately 10%-20% of gastritis cases are
unintentionally eliminated cases in all regions irrespective of the

H. pylori infection rate.

6 | REPORTED RATE OF UNINTENTIONAL
ELIMINATION

Several investigators have reported the annual unintentional elimi-

nation rate of H. pylori infection in adults, often using the term
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TABLE 3 Reported unintended elimination (seroreversion) rates in adults

Study Source N

Kikuchi et al* Workers visiting for health 1286
check-up

Jung et al®° Healthy subjects visiting health 67 212
screening center

Kumagai et al®! 644 children and adults in Japan 644

Rosenstock et al®? Random sample of Danish 529
subjects

Fawcett et al®® Subjects born in 1972-3 452

Bastos et al®* Noninstitutionalized adults 2067

“seroreversion rate” (Table 3). However, previous H. pylori infec-
tion-induced atrophic gastritis cases are a broader entity because
the H. pylori antibody does not seroconvert in all eradicated sub-
jects. Kikuchi et al reported that seroreversion rates over a 9-year
period were 6.3%, with rates of 7.9 per 1000 person-years (95%
confidence interval: 5.2-8.7) for Japanese workers undergoing sero-
logic evaluation.” Jung et al performed a retrospective cohort study
of healthy adults in Korea and found an annual seroconversion rate
of 2.42%.%° To date, a wide range of seroreversion rates have been
reported by several other investigators, such as 1.5% per year,%
7.7% in 11 years,"’2 0.11%-0.35% per person—year,63 and 1 per 100
person-years.’* Considering the aforementioned annual serorever-
sion rate of approximately 1%-3%, the unintentional elimination rate
of approximately 10% seems disproportionately high and should be
investigated further.

7 | SEROLOGIC CHARACTERISTICS OF PATIENTS
WITH PREVIOUS H. PYLORI INFECTION-INDUCED
ATROPHIC GASTRITIS CASES

7.1 | Serologic characteristics of unintended or
unreported eradication

The ABC method is used to screen for serum gastric cancer with
anti-H. pylori serology in the form of anti-H. pylori IgG antibody titers
and atrophic gastritis detected by serum PG. Subjects are classified
into four groups: group A [H. pylori (-)PG(-)], H. pylori infection-free
healthy stomachs; group B [H. pylori (+)PG(-)], H. pylori-infected
subjects without extensive chronic atrophic gastritis (CAG); group
C [H. pylori (+)PG(+)], H. pylori-induced extensive CAG; and group
D [H. pylori (-)PG(+)], subjects with spontaneous disappearance of
H. pylori antibody titer and severe CAG with extensive intestinal
metaplasia.®>’

With the ABC method, most previous H. pylori infection-induced
atrophic gastritis cases are classified as “normal” (group A) or as the
high-risk group (group D). Based on our previous report, 71% of
H. pylori-positive subjects were classified as group A after successful

eradication within 2 years.>*

Mean observation Unintended eradication Evaluation of

period rate H. pylori

9 years 7.9 per 1000 Serology
person-years

4.6 years 2.42% per 1 year Serology

8 years 1.5% per 1 year Serology

11 years 7.7% in 11 years Serology

5vyears 0.11%-0.35% per Serology
person-year

3years 1 per 100 person-years Serology

Several studies have reported a cutoff value to distinguish unin-
tended eradication cases among group A subjects, which is defined
as normal PG and seronegative for H. pylori. First, we reported that
PGl levels < 37 ng/mL and PGI/Il ratios < 5.1 effectively identified
unintentionally eradicated cases in group A.>* We also suggested
that a PGI/Il ratio < 4.3 and H. pylori antibody titer = 3.0 were in-
dependent predictor of gastric neoplasia in patients serologically
classified as group A,°® and all of these cases showed atrophy on
endoscopy, suggesting that they indeed were unintentionally erad-
icated cases. Chinda et al also reported similar cutoff values of PGl
and the PGI/Il ratio for determining unintentionally eradicated
cases.)” The cutoff values of PGl and the PGI/II ratio in this study
were < 31.2 ng/mL and < 4.6, respectively.

Kikuchi et al showed that a PGIl value < 10 ng/mL or PGI/II
ratio < 5.0 is the optimal criterion for differentiating never-infected
versus infected and formerly infected subjects. %% Kitamura et al
demonstrated that H. pylori infection status can be differentiated by
a PGI/Il ratio < 4.5, with sensitivity and specificity values > 80%.7°
(Table 4).

7.2 | Serologic characteristics of spontaneously
disappeared cases

With the ABC classification, PGl < 70 ng/mL and PGI/Il ratio < 3
with negative H. pylori serology are the classical criteria of group
D, defined as unintentional disappearance due to severe atrophy
(Table 4).In our preliminary evaluation, the prevalence rate of
autoimmune gastritis was approximately 30% in group D (data not
shown). Given the difficulty of endoscopically diagnosing autoim-
mune gastritis and the high prevalence in group D, measuring anti-
parietal cell antibody levels is useful especially for cases of severe
atrophy and negative H. pylori serology, including group D, as dis-
cussed in Section 2.2.

Several cutoff values (PGl < 31-37 ng/mL or PGI/Il ratio < 4.3-5.1;
or PGl value = 10 ng/mL) can be used to distinguish unintentionally
eradicated cases in group A. These cutoff values are applicable for
differentiating unintentionally eradicated cases from serologically

normal subjects. PGl < 70 ng/mL, PGI/Il ratio < 3, and negative
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TABLE 4 Criteria of serum
pepsinogens to discriminate previous
H. pylori infection-induced atrophic
gastritis cases

Study

Chinda et al'’

Kishikawa et
al®®

Kikuchi et al®’

Kitamura et
al’®

Miki et al®’

Comparison target

H. pylori -unin-
fected cases

— Helicobaccer  LITRVERAE:

Results

Unintentionally H. pylori- PGI < 31.2 ng/ml, PGI/
eliminated cases Il ratio < 4.6

Successfully H. pylori-eradi- PGI < 37 ng/ml, PGI/II
cated cases ratio< 5.1

Both H. pylori-infected and PGII = 10 ng/ml, PGI/II
formerly infected cases ratio< 5

Both H. pylori-infected and PGl/Il ratio < 4.5

formerly infected cases

Spontaneously resolved
H. pylori cases

PGI < 70 ng/ml, PGI/II
ratio< 3

Abbreviation: PG, pepsinogen.

H. pylori serology are also regarded as cutoff values for sponta-
neously disappeared cases (group D) (Table 4). It should be noted
that these cutoff values have only a subsidiary role in the diagnosis

of unintentional elimination in clinical practice.

8 | CHARACTERISTICS OF GASTRIC
CANCER IN PREVIOUS H. PYLORI
INFECTION-INDUCED ATROPHIC
GASTRITIS

Endoscopic characteristics of gastric cancer after eradication, which
are similar to those of unintentionally eradicated cases of H. pylori,
have been discussed by several investigators. Difficulty diagnosing
cancer itself has been reported due to non-neoplastic epithelium
histologically appearing on the lesion surface after eradication.”*
The most reported histologic feature of gastric cancer in cases
after successful eradication is differentiated type (75%; 15/20).7
The rates of differentiated type cancer in gastric cancer cases clas-
sified as group A range from 86.9% (93/104)® to 88.9% (8/9),°® and
that of group D subjects has been reported as 83.3% (10/12).”® The
characteristics of gastric cancer in cases of previous H. pylori infec-
tion-induced atrophic gastritis include difficult visual recognition by

endoscopy and histologically differential type.

9 | RISK OF GASTRIC CANCER
DEVELOPMENT IN PREVIOUS H. PYLORI
INFECTION-INDUCED ATROPHIC
GASTRITIS AND INTERVALS OF
ENDOSCOPIC SURVEILLANCE

The risk of gastric cancer in unintentionally eradicated subjects is
theoretically equal to that of successfully eradicated cases. However,
there is no established interval or risk stratification method for en-
doscopy.”* The effectiveness of H. pylori eradication for the preven-
tion of gastric cancer depends on the severity of atrophy at the time
of eradication.”>”® Only two reports have indicated the develop-

ment rate of gastric cancer in non-cancer severe atrophic gastritis

cases after successful eradication; these were 0.31%°” to 0.62%°
per year.

The risk of gastric cancer development in spontaneously disap-
peared cases (group D) has been evaluated by several investigators;
these rates have been reported as 0.53%,77 0.60%,73 0.67%,51 and
0.87%"8 per year. These reports suggested that patients with severe
atrophy are at high risk of gastric carcinogenesis, as approximately
10%-20% of individuals develop cancer during the 30 years after
eradication; therefore, endoscopic surveillance is justified. Studies
have also suggested that individuals with mild or no atrophy are at
low risk and that endoscopic surveillance is not justified. The risk of
gastric cancer development in post-eradicated cases with severe at-
rophy (0.31%-0.62% per year””>) is slightly lower than that of group
D patients (0.53%-0.87% per year°>7%7778) which is compatible with
the prevalence of severe atrophy cases. It should be noted that the
atrophy grade is the key factor when stratifying future gastric de-
velopment risk.

Intestinal metaplasia is another established finding that can pre-
dict gastric cancer development, and the utility of endoscopic di-
agnosis of intestinal metaplasia, especially using chromoendoscopy,
has been recognized.”’

Recently, Cheung et al reported that long-term use of PPIs was
associated with gastric cancer risk, even after H. pylori eradication,
during a median follow-up of 7.6 years (hazard ratio: 2.44).80-82
However, performing regular endoscopic surveillance of PPl users
may be excessive. Therefore, chronic atrophic gastritis and intes-
tinal metaplasia are considered high-risk criteria for gastric can-
cer. Based on recent guidelines, we recommend endoscopy every
3 years for patients with severe atrophy (>O1 according to the
Kimura-Takemoto classification; atrophic border does not cross
the lesser curvature of the stomach but extends along the ante-
rior or posterior of the stomach), or for those with endoscopically
or histologically detected intestinal metaplasia.®®#* Endoscopic
surveillance of high-risk patients with unintentionally eliminated
cases is effective in East Asia, where more than half of all gas-
tritis cases show advanced atrophy.85 However, we consider this
strategy useful even in Western countries, where approximately
20% of gastritis patients exhibit advanced atrophy,®® because of

the extremely high rate of gastric cancer development in high-risk
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cases, and the difficulty diagnosing gastric cancer in patients after

eradication.

10 | CONCLUSION

Individuals with atrophic gastric mucosa but no current H. pylori in-
fection and no history of eradication therapy have been identified.
If false-negative cases and autoimmune gastritis cases are excluded,
then atrophic gastritis in these individuals is induced by previous
H. pylori but no living H. pylori organisms exist. Herein, we defined
previous H. pylori infection-induced atrophic gastritis as fulfilling the
following conditions: no history of eradication; changes in atrophy
confirmed by endoscopy or histology; negative for active H. pylori
infection; and absence of autoimmune gastritis diagnosed by en-
doscopy, autoantibodies, or characteristic histology. Approximately
10% of early gastric cancer cases resected by endoscopy are poten-
tially unintended elimination cases in areas with a high prevalence
of H. pylori infection. Approximately 10%-20% of histologic gastritis
cases are also regarded as unintentionally eliminated cases, irrespec-
tive of the H. pylori infection rate.

Three different populations are inevitably included among
unintended eradication cases defined using the aforementioned
criteria: individuals with unintentionally eradicated H. pylori, who
comprise the majority; individuals who failed to report H. pylori
eradication despite successful eradication treatment; and individu-
als who experience spontaneous disappearance of H. pylori due to
the progression of atrophic gastritis. The prevalence of severe atro-
phy is significantly high in spontaneously disappeared case. These
subgroups cannot be distinguished even with endoscopy, serology,
or an examination; however, the PG test might be a diagnostic mo-
dality that can differentiate spontaneously disappeared cases.

When serologic gastric cancer screening was performed using
PG and H. pylori serology (ABC method), most subjects with pre-
vious H. pylori infection-induced atrophic gastritis were classified
as normal (group A) or as the high-risk group (group D); therefore,
several cutoff values to identify the unintended eradication cases
have been proposed. PGI < 31.2-37 ng/mL, PGI/Il ratio < 4.3-5.1,
and PGIl < 10 ng/mL are the suggested cutoff values based on pre-
vious reports of misclassified subjects in group A, and PGI < 70 ng/
mL and PGI/Il ratio < 3 are the suggested cutoff values for subjects
with spontaneous disappearance case classified as group D. Despite
the significantly different prevalence of severe atrophy, this popula-
tion should be the regarded as having a single disease entity because
atrophy is induced by H. pylori, and the atrophic grade is especially
important in risk stratification. Therefore, we recommend perform-
ing endoscopy every 3 years for higher-risk patients with severe at-
rophy and intestinal metaplasia. However, surveillance endoscopy
is not justified for low-risk patients. Because gastric cancer in pre-
vious infection cases is difficult to diagnose endoscopically, care-
ful endoscopic surveillance based on the guidelines may aid in the
early detection of gastric cancer in this overlooked high-risk patient
population.
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