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 ATTHEFOCALPOINT

Lawrence J. Brandt, MD, Associate Editor for Focal Points

In vivo cellular imaging of gastric mucosa-associated lymphoid
tissue lymphoma in a Helicobacter pylori-negative patient

A 64-year-old woman was referred to our hospital for
evaluation of a gastric lymphoma. Conventional EGD
revealed a small, pale area surrounded by non-atrophic—
appearing gastric mucosa in the distal half of the gastric
corpus (A), and magnified endoscopic images with narrow-
band imaging showed a focal, nonstructural area. To assess
the cellular imaging of the lesion in vivo, we applied 1%
methylene blue and 1% crystal violet through the working
channel of the endoscope. An irregular increase of nuclear

R

: b

density with congested microvessels in the stroma and se-
vere destruction of gastric glands were observed (B). These
findings were markedly different from those of normal mu-
cosa in which cells formed uniform circles with small round
nuclei (C). Histopathology confirmed the diagnosis of
mucosa-associated lymphoid tissue lymphoma (MALT)
because of a dense proliferation of small lymphoid cells
with lymphoepithelial lesions and immunophenotype
(Wotherspoon grade 5) (H&E and CD 20, orig. mag. X 40)
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(D). Serology was negative for Helicobacter pylori but pos-  Shouko Ono, MD, PhD, Mototsugu Kato, MD, PhD, Divi-
itive for API2-MALT1 fusion; a “watch and wait” strategy has sion of Endoscopy, Hokkaido University Hospital,

therefore been taken. Saori Ishigaki, MD, Yuichi Shimizu, MD, PhD, Department
of Gastroenterology, Hokkaido University Graduate School of
DISCLOSURE Medicine, Sapporo, Japan
All autbors disclosed no financial relationships rele-
vant to this publication. http://dx.doi.org/10.1016/j.gie.2013.08.008
Commentary

MALT lymphomas (or MALTomas) are extranodal marginal-zone lymphomas, and most are low-grade lesions that are often
localized and manifest indolent clinical behavior. MALTomas may occur in various organs, including the orbit, conjunctiva,
salivary glands, skin, thyroid gland, lungs, stomach, and intestine. The majority of MALTomas occur in the stomach, and
more than 90% of such cases are associated with H pylori infection; other weaker associations of MALTomas are Sjdgren’s
syndrome (salivary glands), Hashimoto's thyroiditis (thyroid), and Crohn’s disease or celiac disease (intestine). Prognosis and
therapy are individualized based on staging. Eradication of H pylori is standard therapy for all H pylori-positive gastric
MALTomas, and long-term responses to anti-H pylori treatment alone have been reported; MALTomas that are not erad-
icated by treatment of H pylori infection are incurable but are associated with a long course. Chemotherapy, radiotherapy,
and surgical intervention might be required, depending on disease staging. A characteristic chromosomal translocation in
MALToma, t(11;18)(g21;q21), results in a fusion transcript protein, API2-MALT1, that activates NF-kappa B signaling via the
apoptotic inhibitor API2 gene; 1(11;18)(g21;921) may be an important prognostic factor for patients with gastric MALTomas.
This case prompts me again to reflect on the changes of life. My childhood memories are filled with the visions and taste
sensations of malts but connote milkshakes made of germinated cereal grains, the enzymes of which sweetened the grains’
starches into sugars and punctuated a Sunday ball game with my friends. Assuredly, later on | found equal enjoyment in
the malts used to make beer and wine. In my life as a gastroenterologist, however, the term MALT has only ominous im-
plications. Oh well, to quote Alan Watts (a contemporary philosopher who popularized Eastern philosophy for a Western
audience), “The only way to make sense out of change is to plunge into it, move with it, and join the dance.”
Lawrence J. Brandt, MD
Associate Editor for Focal Points
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Abstract In Japan, the annual number of deaths from
gastric cancer is approximately 50,000 and there has been
no change over the last 50 years. So far, all efforts have
been directed toward improving the detection of early
gastric cancer by barium X-ray and endoscopy, since early
cancer has a good prognosis, resulting in Japan having the
best diagnostic capability for early gastric cancer world-
wide. The 5-year survival rate of gastric cancer patients
exceeds 60 % in Japan and is much higher than that in
Europe and the US (20 %) because of this superior diag-
nosis of early gastric cancer. In February 2013, national
health insurance coverage for Helicobacter pylori eradi-
cation therapy to treat H. pylori-associated chronic gastritis
became available in Japan. H. pylori-associated gastritis
leads to development of gastric and duodenal ulcers and
gastric polyps. Therefore, providing treatment for gastritis
is likely to substantially decrease the prevalence of both
gastric and duodenal ulcers and polyps. Because treatment
for H. pylori-associated gastritis, which leads to atrophic
gastritis and gastric cancer, is now covered by health
insurance in Japan, a strategy to eliminate gastric cancer-
related deaths by taking advantage of this innovation was
planned. According to this strategy, patients with gastritis
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will be investigated for H. pylori infection and those who
are positive will receive eradication therapy followed by
periodic surveillance. If this strategy is implemented,
deaths from gastric cancer in Japan will decrease dramat-
ically after 10-20 years.

Keywords Gastric cancer - Helicobacter pylori -
Elimination of gastric cancer - Eradication
of Helicobacter pylori

Intreduction

After the discovery of Helicobacter pylori (H. pylori) in
1983 [1], the causal relationship between this bacterium
and gastritis and/or gastric cancer has been steadily eluci-
dated. In 1994, H. pylori was classified as a definite car-
cinogen by the International Agency for Research on
Cancer (IARC) of the World Health Organization (WHO)
[2]. Subsequently, many clinical studies were conducted in
various countries to determine whether eradication of
H. pylori could contribute to the prevention of gastric cancer.
However, the very low incidence of gastric cancer among
the subjects meant that sufficient data for statistical ana-
lysis were not obtained. In 2008, randomized multicenter
clinical study conducted in Japan revealed that eradication
of H. pylori reduced the incidence of secondary gastric
cancer by about two-thirds after endoscopic mucosal
resection (EMR) of early gastric cancer [3], suggesting the
usefulness of H. pylori eradication for prevention of gastric
cancer. However, this study also showed that H. pylori
eradication did not completely eliminate gastric cancer.
Therefore, to eliminate gastric cancer, periodical surveil-
lance would be required after H. pylori eradication. Thus,
to achieve the elimination of gastric cancer in Japan, the
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important issue is how to combine primary prevention
through H. pylori eradication with secondary prevention
through surveillance. Fortunately, the Ministry of Health,
Labour and Welfare of Japan (MHLW) approved national
health insurance coverage for eradication therapy in
patients with gastritis caused by H. pylori infection
(chronic active gastritis) on February 21 in 2013 for the
first time in the world. Here, we present a roadmap for the
elimination of gastric cancer in Japan, focusing on eradi-
cation of H. pylori. '

Current status and characteristics of screening
for gastric cancer in Japan

Approximately 60 % of gastric cancer patients worldwide
are found in only three East Asian countries (Japan, China,
and Korea), and the disease seems to be endemic to this
area [4]. Gastric cancer was the most common cause of
cancer death in Japan until it was replaced by lung cancer
in 1995 [5]. Thanks to concerted efforts by clinical and
fundamental researchers, the concept of early gastric can-
cer was proposed in Japan in 1963. At that time, early
gastric cancer was defined as a lesion with infiltration of
tumor cells limited to the mucosa or submucosa, irre-
spective of lymph node metastasis [6, 7].

The prognosis of early gastric cancer is far better than
that of advanced cancer, with a. 5-year survival rate
exceeding 90 % [8]. Therefore, many studies in Japan have
focused on how to diagnose effectively early gastric can-
cer. As a result, early cancer now accounts for nearly 60 %
of all gastric cancers detected in Japan. This has not been
reported in any other country and suggests high diagnostic
capability for early cancer in the country. The survival rate
of gastric cancer patients depends on the stage of their
tumor. It exceeds 90 % for stage I (including early gastric
cancer), while it is under 20 % for stage I'V. Thus, a higher
stage means a worse prognosis [9], hence it is important to
detect as many early cancers as possible for- improvement
of gastric cancer mortality. The efforts made so far have
led to an overall 5-year survival rate of better than 65 % for
gastric cancer patients in Japan [9]. In other countries,
including the US and Europe, the 5-year survival rate of
gastric cancer patients is reported to be only 10-25 %
(Fig. 1) [10-12]. This is not because treatment of gastric
cancer is superior in Japan to that in other countries, but
because the detection rate of early cancer is much lower
outside Japan. In other words, the stage distribution of
gastric cancer patients receiving treatment in Japan is likely
to be different from that in other countries where there is
little emphasis on detecting early gastric cancer. In the US
and Europe, intramucosal carcinoma is not even considered
to be cancer and is classified as dysplasia [13]. Thus,
researchers in the US and Europe have speculated that the
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diagnosis and treatment of precancerous lesions as early
gastric cancer improves the prognosis in Japan compared
with other countries. There is undoubtedly a difference of
diagnbstic criteria. between Japan and the US/Europe.
While Japanese pathologists make a diagnosis of gastric
cancer based on the presence of atypical nuclei in gastric
mucosal cells and atypical glandular or ductal structures,
pathologists in the US and Europe will diagnose gastric
dysplasia instead of gastric cancer when atypical glandular
and ductal structures do not extend beyond the muscularis
mucosa [13]. This difference in the diagnostic criteria for
gastric cancer between Japan and the US/Europe is an issue
that seems to be difficult to resolve [14]. However, based
on the findings that 30-60 % of lesions diagnosed as dys-
plasia show progression to gastric cancer within a few
years [15-17] and that examination of larger biopsy spec-
imens leads to diagnosis of more lesions as cancer [13],
high-grade dysplasia should be classified as intramucosal
gastric cancer and be treated aggressively in order to
improve the prognosis of gastric cancer. '

In Japan, endoscopic surgery is commonly performed
for intramucosal gastric cancer, a form of early gastric
cancer, while such treatment is uncommon in Europe and
the US where intramucosal lesions are not regarded as
cancerous. Even if physicians in Europe and the US accept
the concept of early gastric cancer; they need to develop
techniques for diagnosis and :endoscopic surgery [17].
Possibly because of inadequate diagnostic techniques for
early gastric cancer, the prognosis of gastric cancer is poor
in other countries. The skill of Japanese physicians with
regard to early diagnosis and endoscopic. treatment of
gastric cancer is unsurpassed and contributes greatly to the
management of patients with this. cancer in Japan:. To
achieve improvement of the prognosis of gastric cancer in
other countries, it would be necessary for the concept of
early gastric cancer to be accepted and the same level of
technical skill in the management of early gastric cancer as
in Japan to be established, which could lead to the pro-
motion of gastric cancer ‘elimination by combining
H. pylori eradication therapy with surveillance. ‘
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Prevention of gastric cancer by eradication of H. pylori

As it has become clear that H. pylori infection is an
important risk factor for gastric cancer, the issue of whe-
ther H. pylori eradication therapy can decrease the inci-
dence of gastric cancer has attracted increasing attention.
Intervention studies to assess the preventative effect of
H. pylori eradication on gastric cancer have been con-
ducted in healthy individuals worldwide. However, the
incidence of gastric cancer is very low in the US and
Europe, and the study populations were not large enough to
detect a significant effect of eradication therapy, resulting
in the discontinuation of most studies [19].

In 2004, a report on a large intervention study performed
in China was published [20]. This study involved 1,630
H. pylori-infected residents of Fujian province in China
where the mortality rate due to gastric cancer is high.
During the follow-up period, gastric cancer developed in 7
and 11 subjects from the eradication and placebo groups,
respectively, and there was no significant difference
between the two groups (p = 0.33). However, among
patients without precancerous lesions (atrophy, intestinal
metaplasia, or dysplasia), there were no cases of gastric
cancer in the H. pylori eradication group and there was a
significantly lower incidence of gastric cancer compared
with the placebo group (n = 6) (p = 0.02). Interestingly,
all of the cancers diagnosed after H. pylori eradication
were advanced and there were no cases of early gastric
cancer, which was a surprising result in view of the situ-
ation in Japan where at least 60 % of gastric cancers are
diagnosed at an early stage. Such an outcome suggests that
the endoscopists involved in this study might not be skilled
in the diagnosis of early gastric cancer. Accordingly, the
patients who were classified as having atrophic gastritis or
intestinal metaplasia may well have included many patients
with early gastric cancer. H. pylori infection is strongly
associated with early gastric cancer rather than advanced
cancer [21], suggesting that investigation of the prevention
of gastric cancer by H. pylori eradication therapy is prob-
lematic outside Japan because early gastric cancer is
unlikely to be diagnosed.

Assessment of the design of a new prospective study on
the basis of previous studies indicated that a clinical trial
with a small sample size and short follow-up period should
enroll patients with early gastric cancer who have under-
gone EMR, since they represent the population most likely
to develop advanced gastric cancer. The annual incidence of
gastric cancer has been reported to be only 0.1-0.4 % in
H. pylori-positive patients with atrophic gastritis [22, 23],
while the annual incidence of metachronous recurrence is
far higher (3—-5 %) in patients who have undergone endo-
scopic surgery for early gastric cancer [24, 25]. We inves-
tigated the metachronous recurrence of gastric cancer in 544

patients who had undergone endoscopic treatment for early
gastric cancer. They were randomly allocated to H. pylori
eradication or non-eradication groups and were followed up
by annual endoscopic examination for 3 years. As a result,
metachronous recurrence was detected in 9 and 24 subjects
from the eradication group and the non-eradication group,
respectively, and the former had a significantly lower
relapse rate (p < 0.01 according to intention-to-treat ana-
lysis) [3]. This prospective study had an adequate sample
size to provide a definitive answer to the long controversial
issue of whether gastric cancer could be prevented through
H. pylori eradication. It demonstrated that H. pylori eradi-
cation therapy reduced the incidence of intestinal type
gastric cancer by at least two-thirds and this effect was
noted irrespective of whether patients had atrophic gastritis,
intestinal metaplasia, or early gastric cancer. Thus, it was
confirmed that most gastric cancer is associated with
H. pylori infection and that the disease can be effectively
prevented by eradication of this microorganism.

In 2009, a large-scale cohort study was reported, in
which about 80,000 patients in Taiwan were followed up
for 10 years after H. pylori eradication therapy [26]. The
patients were assigned to an early eradication group
(H. pylori eradication therapy was provided at the time of
diagnosis) or a late eradication group (eradication therapy
was performed at 1 year or more after diagnosis). It was
found that the incidence of gastric cancer was markedly
lower in the early eradication group than in the late erad-
ication group. This study is important because it demon-
strates that H. pylori eradication therapy inhibits the
development of gastric cancer and that earlier eradication is
more effective.

In 2006, You et al. [27] reported a study of 3,365
patients in China who were randomized to an H. pylori
eradication group, a garlic group, or a vitamin group and
were followed for 7.3 years, with the result being no
inhibition of gastric cancer in any of the groups. However,
longer follow-up for 15 years subsequently revealed sig-
nificant inhibition of gastric cancer in the H. pylori eradi-
cation group (odds ratio, 0.61; p = 0.032) [28]. Although
there was no significant preventive effect on gastric cancer
of eradication therapy in the original randomized study,
longer observation revealed a significant effect.

The above-mentioned three studies performed in East
Asia provide strong evidence that H. pylori eradication
therapy is effective for inhibiting gastric cancer. In Japan,
Maehata et al. investigated the long-term clinical outcome
following H. pylori eradication therapy and whether it
prevented metachronous gastric cancer. They reported that
eradication therapy inhibited the development of metach-
ronous gastric cancer for 5 years, but there was no signif-
icant difference after longer follow-up [29]. However, the
mean observation period of this study was only 3 years and
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the 10-year prognosis was assessed in very few patients,
leading to lack of reliability. That is, the findings about the
short-term prognosis may well be accurate, but no con-
clusion can be drawn regarding the long-term outcome.
After the JGSG study was completed and data obtained
at 8-10 years were analyzed, it was found that there was
still a difference in the incidence of metachronous gastric
cancer between the H. pylori eradication and non-eradi-
cation groups [30]. This indicates that the preventive effect
~of eradication therapy on gastric cancer persists for a long
time.

Health insurance coverage for H. pylori eradication
therapy in Japan

Cancers are classified into two broad categories, which are
lifestyle-related and infection-related cancers. In the US
and Europe, cancers related to infection account for a low
percentage (10 % or less) of all cancers [31, 32]. In Japan,
however, it has become clear that infection-related cancers
account for approximately 25 %, including liver cancer
caused by hepatitis viruses, cervical cancer due to papil-
lomavirus, and gastric cancer related to H. pylori. Although
cervical cancer is uncommon and accounts for a low per-
centage (1.3 %) of all cancers, gastric cancer and liver
cancer account for about 17 and 6.5 %, respectively, and
the total for these three cancers is nearly 25 % [33]. Since
it has become clear that most gastric cancer is due to
H. pylori infection rather than lifestyle factors, it is time for
major revision of the preventative strategies for gastric
cancer. When it is suspected that a cancer is caused by
infection, proactive preventative measures are likely to
lead to a dramatic decrease in the incidence of that cancer,
resulting in a significant decrease of cancer mortality. In
Japan, preventative measures for liver cancer have been
focused on hepatitis virus infection since 2002, leading to a
reduction of mortality [34, 35]. However, the annual
number of deaths from gastric cancer has remained at
around 50,000 for the last few decades [36], suggesting that
the current preventative measures are inadequate (Fig. 2).
Even though there is a difference in the causative agent
between liver cancer (viruses) and gastric cancer (a bac-
terium), preventive measures for gastric cancer should not
be completely different from those for liver cancer. Thus,
the fundamental measures for preventing gastric cancer
should be shifted from conventional secondary prevention
based on barium X-ray screening to primary prevention
focused on H. pylori eradication therapy.

In 2009, the Japanese Society for Helicobacter Research
published a guideline in which it is recommended that all
H. pylori-infected people receive bacterial eradication
therapy [37]. In response to this, the MHLW approved the
extension of national health insurance coverage to H. pylori
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Fig. 2 Changes of deaths of gastric cancer and liver cancer in Japan

eradication therapy for three indications [i.e., patients with
gastric mucosa-associated lymphoid tissue (MALT) lym-
phoma, patients who have undergone endoscopic surgery
for early gastric cancer, and patients with idiopathic
thrombocytopenic purpura (ITP)], in addition to patients
with gastric and duodenal ulcer. This was the first time in
the world that insurance coverage has been provided for
H. pylori eradication therapy for indications other than
gastric and duodenal ulcer and represents an innovative
approach. Regarding the potential expansion of health
insurance coverage for eradication therapy to include
patients with chronic. gastritis, the Japanese Society of
Gastroenterology, the Japan Gastroenterological Endos-
copy Society, and the Japanese Society for Helicobacter
Research submitted a joint petition to the Minister of the
MHLW. This public knowledge-based application led to the
inclusion of H. pylori eradication therapy for patients with
chronic gastritis on February 21, 2013. The MHLW notifi-
cation states that eradication therapy is covered by the national
health insurance scheme when a patient with endoscopically
diagnosed chronic gastritis is positive for H. pylori.

Within a few months of being infected, gastritis with
neutrophil and lymphocyte infiltration develops in almost
100 % of patients who have H. pylori infection. Such
gastritis is called chronic active gastritis and is said to be
specific to H. pylori infection [38]. Gastritis caused by
H. pylori develops as a biological defense to the infection,
resulting in the production of inflammatory cytokines such
as IL-1 and IL-8 and the expansion of gastric mucosal
inflammation [39]. Persistent inflammation gradually
increases the fragility of the gastric mucosa and H. pylori-
associated gastritis progresses to atrophic gastritis over
time. It has been demonstrated that progression takes



J Gastroenterol (2014) 49:1-8

1}1. pylori infection 3

tPeptic ulcer I

100% in several weeks or months |

Gasirie MALT],__J Clromic
Lymphoma f gastritis

Functional

Dyspepsia

{Atmphic gastritis
Diffuse type

Gastric cancer Intestinal type
(astric cancer

Fig. 3 Progress of H. pylori infection

10-20 years in about 80 % of Japanese patients [40], and
some cases of atrophic gastritis then progress to intestinal
type gastric cancer. Correa’s hypothesis has been widely
accepted, which states that gastritis progresses to intestinal
metaplasia, dysplasia, and then gastric cancer [41], and it
has been virtually proved by the discovery of H. pylori.
The effects of gastric acid and stress on a background of
H. pylori-associated gastritis can lead to the development
of peptic ulcer. In contrast, gastritis that is not associated
with H. pylori usually does not progress to ulceration even when
stress occurs. It has become obvious that H. pylori-associated
gastritis is also closely associated with gastric MALT lym-
phoma, functional dyspepsia (FD), hyperplastic gastric pol-
yps, idiopathic thrombocytopenic purpura (ITP) and diffuse
type gastric cancer (Fig. 3) [42,43] Thus, H. pylori-associated
gastritis is the underlying cause of almost all gastric diseases,
hence treatment of this gastritis through bacterial eradication
therapy is likely to prevent most gastric conditions, including
gastric cancer.

Kodama et al. observed the 10-year course by obtaining
biopsy specimens from 5 different sites of the gastric
mucosa, and found that the activity score and inflammation
improved immediately after H. pylori eradication therapy
and then remained stable for the next 10 years. They
reported that atrophic change took longer to improve leu-
kocytic infiltration, but nearly 80 % of the changes had
resolved after 10 years [44]. Their findings revealed
that eradication therapy improved atrophic changes of
H. pylori-associated gastritis, as well as leukocytic infiltra-
tion, indicating that this therapy is useful for the prevention of
gastric cancer.

Strategy and roadmap for the elimination of gastric
cancer in Japan

In order to eliminate gastric cancer in Japan, the strategy
for adolescents should be different from that for elderly
persons. This is because bacterial eradication in adoles-
cents achieves nearly 100 % prevention of gastric cancer,

but the incidence of this cancer increases with advancing
age [43, 45]. We recommend a test-and-treat approach as
the strategy for adolescents, which includes H. pylori
testing of junior high school and high school students,
followed by immediate H. pylori eradication therapy for
those with a positive result. Eradication in adolescents
should be able to prevent H. pylori-related diseases such as
gastric ulcer and gastric polyps, as well as preventing the
development of nearly 100 % of gastric cancers. It is
estimated that approximately 5 % of all teenagers in Japan
are positive for H. pylori [46], suggesting that the cost of
this approach would not be so high. Some local govern-
ments have already scheduled free H. pylori testing for
junior high school students.

The recent expansion of health insurance coverage
allows individuals with symptoms such as gastric heaviness
to present to hospital for the diagnosis and treatment of
H. pylori-associated gastritis. To obtain health insurance
coverage, endoscopy must be performed first for the
diagnosis of gastritis, and most patients seem to have
chronic gastritis by the time they undergo endoscopy. We
expect that many patients with gastric cancer will be dis-
covered during this endoscopic examination. This project
thus includes a form of endoscopic screening supported by
medical insurance. All patients in whom gastritis is diag-
nosed are supposed to receive H. pylori eradication ther-
apy. In patients with obvious atrophic gastritis, periodic
endoscopic follow-up is recommended every 1 or 2 years
even after eradication therapy, while patients with no or
mild atrophy and those who are negative for H. pylori
infection can be followed by optional screening (such as
personal medical check-up) instead of strategic screening
(Fig. 4).

In Japan, the success rate of H. pylori eradication ther-
apy is decreasing every year because of the increase in
bacteria resistant to clarithromycin, but secondary eradi-
cation therapy with metronidazole achieves a high success
rate (>95 %). That may be because resistance to metroni-
dazole is very low in Japan (about 5 %) where health
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insurance coverage for administration of metronidazole is
limited and its use remains uncommon [36]. A recent
report indicated that third-line eradication therapy with
sitafloxacin was effective for 70 % of the patients in whom
secondary eradication therapy was ineffective [47].

Although it is not clear to what extent the use of erad-
ication therapy in patients with H. pylori-associated gas-
tritis will inhibit the development of gastric cancer, a good
model may be peptic ulcer for which H. pylori eradication
therapy was first covered by the Japanese national health
scheme in 2000. Since then, the incidence of peptic ulcer
has decreased dramatically by about 60 % over 10 years
(Fig. 5) [48]. In addition, the medical costs of treating
ulcers have decreased by no 47 % during that period.
Although it is unclear whether the results obtained with
gastric cancer will be comparable to those for peptic ulcer,
H. pylori eradication therapy (etiologic treatment) for
H. pylori-associated gastritis will lead to a long-term decrease
of gastric cancer. Such treatment will inhibit the development
of peptic ulcer and gastric polyps as well as gastric cancer,
suggesting a greater reduction of medical costs than that
achieved by providing insurance coverage for H. pylori
eradication therapy in patients with peptic ulcer.

There are two potential outcomes of the gastric cancer
elimination project suggested here with regard to gastric
cancer-related deaths in Japan. One is a definite decrease in
the incidence of gastric cancer resulting from the wide-
spread use of H. pylori eradication therapy (a direct effect
of this therapy). The other is a decrease in the number of
deaths resulting from an increase in the diagnosis of early
gastric cancer owing to mandatory endoscopy at the time of
presentation for chronic gastritis. The target would be to
eventually increase the proportion of early gastric cancer
from the current 60 % to around 90 %, which would make
it possible to increase the 5-year survival rate for gastric
cancer patients in Japan to approximately 90 %. Because
the baby boomer generation represents a huge population
turning 65 years old and entering the cancer-prone years,
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Fig. 6 Anticipation of gastric cancer deaths with or without coun-
termeasures in Japan

the number of deaths from gastric cancer is likely to reach
60,000 in 2020 without any countermeasures. In contrast, if
the gastric cancer elimination project is successful and
about 50 % of persons with H. pylori infection receive
eradication therapy, the number of deaths from gastric
cancer will decrease to about 30,000 in 2020 (Fig. 6).

Conclusion

H. pylori eradication therapy for chronic gastritis achieved
the world’s first coverage by the Japanese national health
insurance scheme in 2013, making a dramatic decrease of
gastric cancer-related deaths more realistic. Combining
H. pylori eradication therapy with endoscopic surveillance
can prevent the development of gastric cancer. Even if
gastric cancer develops, most patients are likely to be
diagnosed while it is at an early stage, possibly resulting in
a large decrease of gastric cancer deaths.

Success with the elimination of gastric cancer in Japan
could lead other countries with a high incidence of gastric
cancer (China, Korea, and Latin American countries) to
consider a similar strategy, suggesting the potential for
elimination of gastric cancer around the world.
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colfoyrt P g Background: Helicobacter pylori (H. pylori)-related diseases are responsible for

a tremendous amount of morbidity and mortality in Japan. We estimated
the prevalence of H. pylori infection by sex, birth year, and geographic area
among Japanese adults.

Materials and Methods: This cross-sectional study included 14,716 subjects
aged 20 years or more who underwent a health checkup between May 1997
and March 2013 in seven geographic areas throughout Japan. Relevant
information on the demographics and status of H. pylori infection was
retrieved from the electronic database. The univariate log-binominal regres-
sion model was used to estimate the prevalence of H. pylori infection, taking
birth year into consideration. The multivariate log-binominal regression
model was used to compare the prevalence of H. pylori infection between
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seven geographic areas.

Results: The overall prevalence of H. pylori infection was 37.6% in women
and 43.2% in men. Among seven geographic areas, Hokkaido showed the
lowest prevalence (29.4%), while Yamagata Prefecture represented the high-
est (54.5%). The prevalence of H. pylori infection was highest in the 1940~
1949 birth cohort and then decreased in the ensuing birth cohorts; the risk
ratio (RR) was 0.85 (95% confidence interval (CI) 0.84-0.87) for changes in
the 10-year birth cohort. Individuals in Yamagata Prefecture had the highest
RR of acquiring H. pylori infection in all three birth cohorts (RR = 1.53 for
1940, RR = 1.69 for 1950, and RR = 1.85 for 1960) when compared with
those in Hokkaido.

Conclusions: The prevalence of H. pylori infection increases with age
and exhibits geographic variation in Japan. There has been a striking
decrease in the prevalence of H. pylori infection, especially in younger
Japanese populations.

An estimated half the population of the world is
infected with Helicobacter pylori (H. pylori). H. pylori
infection causes digestive diseases such as gastro/duode-
nal ulcers and chronic gastritis and increases the risk of
noncardiac gastric cancer [1]. H. pylori-related diseases

© 2014 John Wiley & Sons Ltd, Helicobacter 19: 105-110

are responsible for a tremendous amount of morbidity
and mortality in Japan. One of the more striking fea-
tures of H. pylori infection is geographic variation, with
developing countries having a much higher prevalence
compared with developed countries [2]. Although
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Prevalence of H. pylori in Japan

Japan is a developed country, both the prevalence of
H. pylori infection and incidence of gastric cancer are
among the highest in the world.

The prevalence of H. pylori infection used to be very
high in asymptomatic Japanese. The most-cited study,
published in 1992, showed that the prevalence of
serum anti-H. pylori antibody increased with age and
that individuals born before 1950 had a prevalence as
high as 70-80% [3]. However, as with other developed
countries, the prevalence in Japan has been continu-
ously decreasing over the past several decades. Using
random samples collected at three points in time, Fujis-
awa et al. reported that the overall seroprevalence of
H. pylori was 72.7% in 1974, 54.6% in 1984, and
39.3% in 1994 [4]. This finding suggested that a
marked decrease in H. pylori infection had occurred in
Japan.

Despite many studies of H. pylori prevalence in
selected areas of Japan [5-9], it remains unclear
whether its prevalence differs across geographic areas.
Moreover, very few studies have reported the preva-
lence of H. pylori infection by birth year. We believe
that the epidemiology of H. pylori infection sheds light
on the geographic differences in the prevalence of
H. pylori-associated diseases. Using data collected from a
large number of health checkup participants, we esti-
mated the updated prevalence of H. pylori infection
among Japanese adults by sex, birth vyear, and
geographic area.

Methods

Study Population

This is a cross-sectional, multi-institutional study of
H. pylori prevalence in Japanese adults. Qur study
included individuals aged 20 years or more who under-
went a health checkup provided by their municipal
government or private health screening center/clinic,
between May 1997 and March 2013, in Hokkaido
(Yubari), Tokyo, and nine other prefectures (Aomori,
Yamagata, Gunma, Aichi, Shiga, Okayama, Hiroshima,
Kagawa, and Oita) throughout Japan. Of these areas,
data collected from outpatients residing in four areas
(Tokyo, Okayama, Hiroshima, and Oita) were excluded,
and thus, the remaining seven areas were eligible for
the present study. In addition, individuals with a history
of H. pylori eradication therapy were excluded. Informa-
tion on identification number, sex, birth date, type of
health checkup, inspection date, H. pylori infection sta-
tus, history of H. pylori eradication therapy, and serum
pepsinogen (I and II) levels were retrieved from the elec-
tronic database. H. pylori infection was determined using
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serologic, urinary, or stool antigen tests. The serologic
test was performed for quantifying H. pylori -IgG anti-
body using ELISA-kit “E-plate Eiken H. pylori antibody”
(Biken Kagaku, Tokyo, Japan). The recommended cutoff
point of antibody titers was used to define H. pylori
infection. A stool antigen test was performed using TFB
Meridian HpSA ELISA2, and the urine antibody test per-
formed using RAPIRUN (Otsuka Pharmaceutical Co.,
Ltd., Tokyo, Japan). If an individual underwent a diag-
nostic test for H. pylori periodically, we selected the
result of the first test. Furthermore, for individuals who
had undergone more than one diagnostic test, results of
the serologic test were given top priority. Our study was
approved by the Ethics Committee of Hokkaido Univer-
sity.

Statistical Method

Continuous variables were summarized as the mean
(standard deviation), and categorical variables were
presented as numbers and percentages. The prevalence
of H. pylori infection was estimated using a univariate
log-binomial regression mode] that included birth year
as a factor [10]. The risk ratio (RR) represented the
comparison of the proportion of being H. pylori—posi-
tive in the case of a 10-year increase in birth cohort.
Using multivariate log-binomial regression models, we
compared the prevalence of H. pylori infection for the
seven areas in three birth cohorts (1940, 1950, and
1960). Four factors (area, birth year, sex, and clinical
test method) and the interaction term between area
and birth year were added in the models. The reference
group for area, sex, and clinical test method is Hokkai-
do, female, and health checkup provided by municipal
government, respectively.

All tests were two-sided, and p values less than 0.05
were considered to indicate statistical significance. Sta-
tistical analyses were carried out using SAS 9.3 (SAS
institute Inc., Cary, NC, USA).

Results

Figure 1 shows the flowchart of selection of the study
subjects. After the exclusions described in Methods,
data collected from 14,716 people were eligible for the
present analysis. Table 1 presents the characteristics of
the study population. Of the 14,715 people who under-
went diagnostic tests for H. pylori infection, data on the
serologic test were available for 11,470 (77.9%) people.
The status of H. pylori infection was determined by a
urine antibody test in Hokkaido (Yubari) and by a stool
antigen test in Aichi Prefecture. The overall prevalence
of H. pylori infection was 37.6% in women and 43.2%

© 2014 John Wiley & Sons Ltd, Helicobacter 19: 105-110
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Data on 192,985 individuals assessed
{(including those with muitiple test results)

80,188 individuals
(results of the first test retrieved)

17,284 individuals |
with H. pylori infection status determined {

Excluded
2069 outpatients
852 individuals with H. pylori eradication

i

{ 14,716 individuals {7 areas) f

Figure 1 A flowchart of selection of study subjects.

in men. The mean birth year was 1950 among
H. pylori-positive subjects and 1956 among H. pylori-
negative subjects. Among seven geographic areas, Hok-
kaido showed the lowest prevalence of H. pylori infec-
tion (29.4%), while Yamagata Prefecture represented
the highest (54.5%). Aomori and Shiga also had a high
prevalence compared with other prefectures. The preva-
lence of H. pylori infection was slightly higher among
individuals who underwent a health checkup provided
by the municipal government compared with that
among those who underwent a health checkup pro-
vided by private health screening centers/clinics.

Prevalence of H. pylori in Japan

The results of univariate analysis showed that the
prevalence of H. pylori infection was highest in the
1940-1949 birth cohort and then decreased in the
ensuing birth cohorts; the RR was 0.85 (95%CI 0.84-
0.87) for changes in the 10-year birth cohort (Fig. 2).
Figure 3 shows the results of multivariate log-binomial
regression analysis. Individuals in Yamagata Prefecture
had the highest RR of acquirihg H. pylori infection of all
three birth cohorts (RR = 1.53 for 1940, RR = 1.69 for
1950, and RR = 1.85 for 1960) when compared with
those in Hokkaido.

Discussion

Despite the retrospective nature of our study, we col-
lected a large amount of updated data on the status of
H. pylori infection from healthy checkup participants
who resided in various geographic areas in Japan. We
found that the prevalence of H. pylori infection.showed
geographic variations. We also examined the effect of
birth year on the prevalence of H. pylori infection and
found a clear birth cohort effect that was occurring in
Japan: Individuals who belonged to young birth cohorts
had a decreased prevalence compared with old birth
cohorts.

One striking feature of H. pylori is geographic varia-
tion. Although differences in prevalence have been
observed in different geographic regions within a coun-

Table 1 Characteristics of the study subjects

H. pylori -positive  H. pylori-negative  Total
Characteristics Category (n = 5879) {n = 8837) (n = 14716)
Sex Women 3184 (37.6%) 5293 (62.4%) 8477 (57.6%)
Men 2695 (43.2%) 3544 (56 8%) 6239 (42.4%)
Birth year Mean (SD) 1950 (11) 1956 (16 1954 (14)
Geographic Hokkaido 420 (29.4%) 1008 (70 6%) 1428 (9.7%)
area Aomori 389 (49.7%) 393 {50.3%) 782 (5.3%)
Yamagata 1969 (54.5%) 1646 (45.5%) 3615 (24.6%)
Gunma 1586 (32.3%) 3328 (67.7%) 4914 (33.4%)
Aichi 684 (30.6%) 1553 (69.4%) 2237 (15.2%)
Shiga 664 (51.2%) 634 (48.8%) 1298 (8.8%)
Kagawa 167 (37.8%) 275 (62.2%) 442 (3%)
Diagnostic Serology 4963 (43.3%) 6507 (56.7%) 11470 (77.9%)
method Urine antibody 232 (23%) 776 (77%) 1008 (6.9%)
Stool antigen test 684 (30.6%) 1553 (69.4%) 2237 (15.2%)
Type of Health checkup 4153 (38.1%) 6752 (61.9%) 10905 (74.1%)
health provided by
checkup municipal
government
Health checkup 1726 {45.3%) 2085 (54.7%) 3811 (25.9%)
provided by
private health
screening
centericlinic
© 2014 John Wiley & Sons Ltd, Helicobacter 19: 105110 107
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100
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RR = 0.85 (95%Cl 0.84, 0.87)
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&
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Figure 2 The effect of birth year on the prevalence of H. pylori infec-
tion: a univariate analysis.

Level RR {95%CI)
1940 year Aomori 1.30 {1.15, 1.48)
Yamagata 1.53 (1.39, 1.89)
Gunma 0.83 (0.76, 0.91)
Aichi 1.03 {081, 117)
Shiga 1.43 (1.30, 1.58)
Kagawa 1.25 (1.04, 1.52)
1950 year Aomori 1.46 {1.31, 1.64)
Yamagata 1.69 (1.54, 1.84)
Gunma 0.91 (0.84, 1.00)
Aichi 1.00 (0.90, 1.12)
Shiga 1.56 (1.42, 1.70)
Kagawa 1.27 {1.10, 1.46)
1960 year Aomori 1.64 (1.42, 1.89)
Yamagata 1.85 (1.67, 2.06)
Gunma 1.00 {0.90, 1.12)
Aichi 0.97 (0.85, 1.11)
Shiga 1.69 {151, 1.89)
Kagawa 1.29 (1.08, 1.52)
Men 1.10 {1.06, 1.14)
Private health 0.98 (0.92, 1.04)
screening
ofs 10 15 20

Figure 3 The effect of area, birth year, sex, and clinical test method
on H. pylori prevalence : a multivariate analysis. Bars represent the RR
with a 95% ClI for H. pylori prevalence. The RR is estimated by the use
of the muitiple log-binominal regression model including area, birth
year, sex, and clinical test method as factors and the interaction term
between area and birth year. The prevalence of H. pylori infection in
each area (Aomori, Yamagata, Gunma, Aichi, Shiga, and Kagawa} is
compared to that in Hokkaido at 1940, 1950, and 1960 years. The refer-
ence group for area, sex, and clinical test method is Hokkaido, women,
and health checkup provided by municipal government, respectively.
RR, multivariate-adjusted risk ratio; Cl, confidence interval.

try [11], few studies have examined the effect of
geographic areas on H. pylori prevalence in Japan. Our
finding showed that geographic variation in the preva-

108

Ueda et al.

lence of H. pylori infection existed in Japan, with
Yamagata Prefecture having the highest prevalence
among the seven prefectures examined. Previous stud-
ies have indicated that genetic diversity of H. pylori
strains, socioeconomic status, and environmental fac-
tors may play a role in H. pylori infection [12-15],
contributing to the geographic variation. Given that
H. pylori colonization occurred mainly in children
under 5 years old and persisted in one’s whole life
without eradication, socioeconomic status during child-
hood may be the major contributing factor underlying
of H. pylori infection. In Yamagata Prefecture, three
generations under one roof was common and this may
be, in part, associated with a high prevalence of
H. pylori infection. In contrast, Hokkaido (Yubari) had a
complete water supply system since 1950s, which may
account for the low prevalence. Another important fac-
tor is the genetic diversity of H. pylori strains. It has
been shown that the virulence factors of H. pylori, such
as CagA and Vac A, varied across regions in the world
[12]. The majority of the H. pylori-positive subjects in
Japan possess CagA, while those in other developed
countries are colonized by an almost equal proportion
of CagA-positive and CagA-negative strains [12]. CagA-
positive H. pylori strains induce more intense inflamma-
tion in the stomach, and individuals with CagA-positive
H. pylori strains had a significantly increased risk of gas-
tric cancer [12]. Further studies are needed to address
the question of which factor is most important in deter-
mining the geographic variation.

In this study, the prevalence of H. pylori infection
increased with age. Our findings confirmed that birth
cohorts have different risks of acquiring H. pylori infec-
tion. The birth cohort effects reflect a decrease in the
rate of acquisition of H. pylori infection in successive
generations of children as sanitation and living stan-
dards improved. This phenomenon has been consis-
tently observed in cross-sectional studies of H. pylori
infection [13,16,17]. One thing to note here is that the
prevalence of H. pylori infection among individuals who
were born before 1940 was lower than expected. There
are several possible reasons. The first possibility is that
in the elderly, H. pylori may disappear with the progres-
sion of gastric atrophy. Another possibility is that inci-
dental H. pylori eradication might have occurred as a
result of the widespread use of antibiotics in the elderly
for the treatment of diseases such as upper respiratory
diseases.

A decline in the age-standardized incidence of gas-
tric cancer has been noted in many countries, including
Japan. An examination of secular trends in H. pylori
prevalence and gastric cancer incidence showed that
the decline in H. pylori prevalence was in parallel with

© 2014 John Wiley & Sons L1id, Helicobacter 19: 105-110
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Figure 4 Age-adjusted mortality rates of gastric cancer in selected
areas in Japan; 1995-2012. Source: Vital statistics, provided by Center
for Cancer Control and Information Services, National Cancer Center,
Japan. Website access: http://ganjoho.jp/professional/statistics/statis-
tics.html#05

a dedline in gastric cancer incidence [18]. Using a
population-based microsimulation model, Yeh et al.
estimated that approximately 50% of the observed
decrease in distal gastric cancers from 1978 to 2008 in
the United States could be attributable to the decline in
H. pylori prevalence [19]. Similarly, when comparing
the prevalence of H. pylori infection and age-adjusted
mortality rates of gastric cancer in seven areas, we
found that H. pylori prevalence generally correlated
with gastric cancer mortality rates. Although the age-
adjusted mortality rates have been declining in all
seven areas, Aomori and Yamagata Prefectures had
consistently higher rates compared with other areas
throughout the period from 1995 to 2012(Fig. 4). Apart
from H. pylori infection, salt intake is an important risk
factor for gastric cancer [20]. There has been strong evi-
dence indicating a synergistic effect of H. pylori and salt
intake for gastric cancer among Japanese [21]. Despite
a continuous decrease in salt intake per day, it was still
high when compared with other Western countries
[22]. We speculate that the high salt intake and high
prevalence of H. pylori infection may account for the
highest gastric cancer mortality rates observed in
Yamagata Prefecture.

Our study has several limitations. First, our study
included a small number of young people. There has
been a marked decrease in the prevalence of H. pylori
infection in younger generations over the past several
decades in Japan. According to a recent survey, the

© 2014 John Wiley & Sons Ltd, Helicobacter 19: 105-110
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prevalence was only 12.1% among those aged
1-18 years [23]. A clearer picture of the birth cohort
effect for H. pylori infection would emerge by including
data from young generations. Second, heterogeneities
would be expected because we collected data in differ-
ent prefectures. For example, the characteristics of
study subjects and the period for which data were col-
lected might differ across areas. The diagnostic tests also
varied across areas. These variations may cause uncer-
tainty in precisely estimating H. pylori prevalence.
Third, data were retrieved from health checkup partici-
pants who may represent a health-conscious group.
Therefore, the generalizability of our findings to the
general Japanese population may be of a concern, and
further studies involving a random sample of the gen-
eral population are warranted.

In summary, the prevalence of H. pylori infection
increases with age and exhibits geographic variations in

" Japan. There has been a striking decrease in the preva-

lence of H. pylori infection in younger Japanese popula-
tions. If the decline in H. pylori prevalence across
various age groups continues, gastric cancer incidence
is expected to be continuously decreasing in the coming
years.
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V. H.pylori BREERERE EBREREDES
BHEEONHBEGERRE

METH IBHF BEHEa
RAE® BEEWR

After endoscopic treatment of early stage gastric cancer
"Mototsugu Kato, ‘Shoko Ono, *Katsuhiro Mabe,
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'Division of Endoscopy, Hokkaido University Hospital
*Department of Gastroenterology,
*Department of Cancer Preventive Medicine,
Hokkaido University Graduate School of Medicine

Abstract

Almost all gastric cancers including intestinal type and diffuse type develop from back-
ground of H. pylori infection of the gastric mucosa. In treatment of gastric cancer, the
development of endoscopic technique expanded the indication of endoscopic treatment for
early gastric cancer. Residual cancers due to incomplete resection occur within two years
after endoscopic treatment. However, metachronous cancers continue to occur for long -
term after endoscopic treatment of primary cancer. Multi—center, randomized controlled
trial in Japan showed that H. pylori eradication significantly reduced the incidence of
metachronous cancer after endoscopic resection. Severe atrophy is high risk factor on
metachronous gastric cancer after successful eradication. Because H. pylori eradication
after endoscopic treatment of early gastric cancer have been covered under public health
insurance, positive eradication therapy for H. pylori infection is expected to reduce meta-
chronous cancer.

Key words: H. pylori eradication, cancer prevention, metachronous cancer

LS I ARXIRFAV-EYER, ¢ b TORIMEE
% EM D, H pylori BRE: L BEORZERIZH

B H pylori BRG ) BRKEZBRE Ok o722 BT H pylori DFEREE %
LTRETHREDO—DOTHS. WHRMAERE FRLLT EHILLIREN RS, BETF
(WHO) DT ERHE TH 5 EREMFEHE(IARC) ZEEFEB SN TRHFTHEILEL LEZON
13 1994 FIEFRBED S, H pylori ® BIED 5. Thbb, BEOKRKIH pyloyi B30T
definite carcinogen (FREZRFERF)ITIEEL TRV, H pylori BREEE W) LELMEFICE
720 T D%, Hpylori DBEFEETFTVTHE AT  WCEPORERFLRZEPNDE I LT, KEE

Vb RERRE CEERDRE ALEERFREREEMEN HILGNE CH AT
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ME L 2 BY FIEDEVERIEED S de novo Tl
WBEIRETAZLIZINT #0041
W22\ N ENDS. Lz o T, H. pylori
BREIEEORDEELREA E W 5.

H. pylori RHEIC L > TEREORENLET
LT, BRERORBESCETEERNZALID
HEEZITHIEENEING. BYERTIX
HpyloriGRICEEROTFH R L EFET L L
VRO LN, BREHHIFIBEVIEIEREICLS
BEOIFMENT N LB RENT VB
L MIBWTIE4DDTF— FRERIZBWT,
H. pylori BE O BEFZEDOUFHESHFE I N
720 F7, EAERIEGEED X F T THS
PRBETIE R 272705 H pylori BED B HE
HFEOTMEENRSNLY, BEHEEONEE
BRFEICEZ 5 RESERICH LTI, &®
ETHLMxIC L 2 EIEAILREET, H pylori
BRREVEBICEREORAZIHT A Z L 2%E
BEhi? ZoREICL Y 2010 E121350 2
AL DI, BEHBEEICHT 2 NHEBER
B & LTRMERBIC L > TH pylori DBRERE
PREEAE o729 LaL, HpyloriBH
BROEBBEERIZ, BEIERINDEFIEF
HATHIELHALNICR-TEY, RERIIE
OREBEBENEETH 5.

1. BEORBHAE

Ligio BEEwmEE, SRS 2 v iz s Bk
BROBIGIHI ST/ ARHIKRE LT
FRHEECTLETERECTD, LEFASIKE
FRREI) NEENES TONTE . Ll

NEHA FTIZEZEOREE, QOL, hAEME,

IR EEREZEBLT BE—HNZERE»S
18 % DIEF DO BIEFREIIE UC, FEREEET Fif
2 BILKFM T THEHOIRE D RIRIEDUL 255
7o, —7F, WHEBRFORBRSHEAEERTOE
BICX o T, FEEREICH L TORBEETRI
PREMLSNTET. BREFEEOBEEBEIAF
T4V TIENHEREDES T ) VISEHERD
WREEARITZEA LR, EEF—FEWKRTES
BOELT, 2cm LT OREARET, Mgkl
SALEITEEAHOLZ VI D E LT AY,

HZA<Bg# 71 % 85 (2013-8)

B0 TIZPIESERMIE T BRI BEAT (endoscop-
ic submucosal dissection: ESD) 2SBZ & L7-
ZEITX Y, ERONBRERREELIRRAT (endo-
scopic mucosal resection: EMR) Tl3—#EH k&
AR TH o7 2cm U EOKRE EDRFEIC
WL TH—FUEITREL o7 FD720,
SAABRMBEBTHNIEIKRE SITHIREIZ AR L, 3
cm LT OBEEHOSLE ME, 3cm LT D
BEIEEHFOSLE SM1E, 2cm LT D Fk45
LB MBEICH LT, HNEASKREOERILAD
ZENTWAS®, EMRTIE, —BWIZIZ2F %
INWVAI—=T =2 AWT, REDOTIIR/EE BT
L7281, BEHT L& 2 A7 —ICTRER R
¥E - k9 525 ESD CTIIBERIZFA 7%2H
WORZRBEZEFEYRAL, RIHEOHET
Bz tloT, BEIOLWEZHEIELHE
ThbH. FEROEMRITH~, HMAICEL <
IBREENLZWREEDH HH, ESDIZ L > THA
FERICHIBRTEX 2REDRE SITHIEA 2 { &

o7z BEICBITAAREEROEREIIEL
TV 5.
2. ARREREROEZRERE

ERMLRE

WRFERRIL BERRREL L CEER
FPERUSBEZRDL 2 L3 R k.
WREDREOBEERII OV TR, BREE
FICEBRRRICE L TRZBUROLL DL E
HTE, DTHARFREFREL S b,
SEROSGEIEROFREIC & 2
BB DA T 57201, FLWHR s
BECHBEEEOY R 7B —H, K
BEOBRBROBBBEF I, WhLzIMEE R
BIDEALICEIFE (CRME) 20 5 2 Ld'd 5.
ENEORETNRSRRBERMICD > T—
EOEETHL =T AREREI A TR
72D\ C B FERL 5 (RIRE5E) 1280 % &
CORLEUNT, IBLACP2ELAICERS
N5 & OBH-PFH Y. BREFBROHEITR
HHEEDEBEIR- TW5HZ & LEERY:
BBBROD, 3L A COBEFFEIEHH
ATHRSINICER SN TWE L E 2 5.



