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Epidemiology: Gastric cancer is the second most common cancer in Asia, more than half
of the world’s gastric cancer cases arise in Eastern Asia, and the majority of Asia’s cases
still occur in the distal part of the stomach.

Etiology and Prevention: The etiology of gastric cancer consists of genetic susceptibility,
Helicobacter pylori infection and environmental risk factors. Helicobacter pylori eradication
treatment, consumption of fresh vegetables and fruits and use of aspirin and non-steroidal
anti-inflammatory drugs seem to reduce the risk of gastric cancer.

Endoscopy and Diagnosis: Screening for gastric cancer is cost-effective in countries with
high incidence. Risk stratification may increase the cost-effectiveness of screening in
populations at moderate risk. Endoscopic resection is curative in a subset of patients with
early cancer.

Surgery and Adjuvant Treatment: RO resection with D2 lymph node dissection has pro-
duced the best survival data. Some kind of post-operative adjuvant chemotherapy including
S-1 is recommended after D2 surgery.

Chemotherapy for Advanced Gastric Cancer: As chemotherapy for gastric cancer, fluor-
ouracils plus platinum are the most widely accepted first-line regimens, whereas taxanes
or irinotecan are mostly used in second- and third-line settings. Differences in the approval
and medical insurance systems may influence the status of these regimens. Trastuzumab
in combination with fluorouracils/platinum will be a standard regimen for HER2-positive
gastric cancer. Many new targeting agents are currently under investigation, and Asian
countries are playing important roles in investigation and development of new and better
treatments for this malignancy.

Key words: gastric cancer — Helicobacter pylori — D2 lymphadenectomy — adjuvant
chemotherapy — endoscopic treatment — chemotherapy

The Gastric Cancer Working Group report was divided into
five chapters: epidemiology, etiology and prevention, endo-
scopy and diagnosis, surgery and adjuvant treatment and
chemotherapy for advanced gastric cancer.

EPIDEMIOLOGY

In spite of the remarkable spontaneous decline in the inci-
dence of stomach cancer in most Western countries, in Asia
it is still one of the two most common cancers, following

only lung cancer and accounting for 13% of all cancers in
Asia (Fig. 1) (1). Estimation of the distribution of gastric
cancer in the world in 2002 showed that 56%, more than
half of all new cases in the world, occurred in Eastern Asia,
with 41% from China and 11% from Japan (Fig. 2) (1). The
highest incidences occurred in Korea and Japan. Gastric
cancer is relatively common in Asia, Eastern Asia, other
Asia, South America and Central and Eastern Europe,
whereas it is rare in other European areas and Northern
America (Fig. 3) (1). In the common areas, including
Eastern Asia, cancer of the distal part of the organ is still the

© The Author (2010). Published by Oxford University Press. All rights reserved.
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Asia (2002) Europe (2002)
0

Lung [EEEEES I 661 Lung
Stomach (13%) 637 Colorectum
Liver | | 486 Breast

Breast | 386 Prostate

Colorectum 370 Stomach

Esophagus | | 362 Bladder

Cervix uteri [ ] Kidney etc. 86

Oral cavity [ Pancreas 78 (3%)
Leukemia Corpus uteri 77

NHL Leukemia 75

(GLOBOCAN 2002, 2004)

Figure 1. Number of new cases for 10 common cancers (both sexes).
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Figure 2. Estimated distribution of gastric cancer in the world in 2002.

most frequent, whereas the proximal gastric cancer is more  in Western countries, but there is no evidence of such a
common in Western countries (Fig. 4) (2). trend in Asia.

In conclusion, gastric cancer is the second most common
cancer in Asia, more than half of the world’s gastric cancer
cases still arise in Eastern Asia, and the majority of those ETIOLOGY AND PREVENTION
cases still occur in the distal part of the stomach. An  Three major factors are involved in the development of
increased trend for EC-junction adenocarcinoma is suggested  gastric cancer: Helicobacter pylori infection, genetic
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2.9% of 1246 cases with H. pylori infection developed
gastric cancer over a period of 7.8 years. A randomized con-
trolled study in China also showed that H. pylori eradication
was more effective in patients without atrophic gastritis than
those with it (5). Dr Fukase in Japan reported that in a ran-
domized controlled study comparing eradication of H. pylori
with no eradication after endoscopic mucosal resection
(EMR) of early gastric cancer at the 3-year follow-up point
significantly reduced the number ( 9 versus 24) of metachro-
nous gastric cancer developed in the eradication group com-
pared with the control group. It was concluded that
prophylactic eradication of H. pylori after EMR for early
gastric cancer should be performed to prevent the develop-
ment of metachronous gastric cancers (Fig. 5) (6). These
results suggested that it was never too late to eradicate
H. pylori for prevention of gastric cancer. An Italian group
performed a meta-analysis of the published data regarding
whether H. pylori eradication treatment can reduce the risk
of gastric cancer. It was concluded that 1.1% of treated
patients would develop gastric cancer, in contrast to 1.7% of
untreated patients. In six studies with about 6700 participants
followed for 4—10 years, the relative risk was 0.65, and it
was concluded that H. pylori eradication treatment seemed
to reduce gastric cancer (7). In Taiwan, a nationwide cohort
study followed 80 000 patients with H. pylori-infected peptic
ulcers for 10 years. These patients were divided into early-
and late-eradication cohorts. It was concluded that early
H. pylori eradication showed no significant difference in
the gastric cancer risk compared with the general population,
but late eradication was associated with an increased risk of
gastric cancer. Older age, male gender, gastric ulcer, no
regular NSAIDs use and late H. pylori eradication rep-
resented independent risk factors for gastric cancer develop-
ment (Fig. 6) (8).

Fock et al. concluded that fruits and vegetables are associ-
ated with a reduced risk of gastric cancer in his paper in the
Journal of Gastroenterology and Hepatology. Supplementation
of vitamins and minerals may be unnecessary, at least in
healthy subjects with no nutritional deficiencies (9). In a

20 — —— Control
~ Eradication

Cumulative incidence rate
of new carcinoma (%)
s
|

A‘r....r°—""'*""°’

0 T T 1
0 1 2 3

Year of follow-up
Number at risk
Control 250 250 213 167
Eradication 255 237 198 157

Figure 5. Kaplan—Meier analysis of the cumulative incidence rate of new
carcinoma. Source: Fukase et al. (6).
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Figure 6. Cumulative incidence of gastric cancer in two groups, early eradi-
cation and late eradication groups. Source: Wu et al. ().

Figure 7. Regional lymph node group according to the location of tumor.
Source: Sasako et al. (21) and Yoon and Yang (22).

meta-analysis study, all studies proved that both aspirin and
NSAIDs are useful for preventing cardia and non-cardia gastric
cancer (10). There is insufficient evidence for any benefit from
green tea, vitamins and antioxidants. The biological behaviors
of distal and proximal gastric cancers are quite different, but
the prevention regimens have been the same, centered on eradi-
cation of H. pylori infection.

The Working Group concluded that the etiology of gastric
cancer consists of genetic susceptibility, H. pylori infection
and environmental risk factors. Helicobacter pylori eradica-
tion treatment, consumption of fresh vegetables and fruits
and use of aspirin and NSAIDs (11) seem to reduce the risk
of gastric cancer.

ENDOSCOPY AND DIAGNOSIS

Experience in Japan has shown that access to screening and
early endoscopy increased the proportion of early-stage
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gastric cancers, leading to improved survival (12). Cost is a
major barrier to screening. Screening is considered to be
cost-effective in high-incidence countries, but perhaps not
where the incidence of gastric cancer is moderate or low.
Risk stratification may help to focus limited resources on
patients at greatest risk, and thereby increase the cost-
effectiveness of screening (13). Serum pepsinogen-based
tests may help to identify a subset of patients with atrophic
gastritis, who are especially at a high risk. In a country with
high incidence of gastric cancer, such as Japan, it is still
very cost-effective to screen even if the cost of endoscopy is
high. Singapore and some other countries in East Asia have
a moderate incidence of gastric cancer, and screening these
populations could be cost-effective if the cost were moderate
(13). In Japan, the government-supported screening program
has been based on barium, and although very successful, it
accounts for less than 10% of all cancers that are diagnosed
by screening. Most are detected due to early or easy access
to endoscopy, either through outpatient clinics or through
health screening outside of the government’s screening
program (14).

High-quality endoscopy is important and may be facili-
tated by endoscope preparation, such as lens cleaning, and
by patient preparation ahead of endoscopy by the use of
defoaming agents, mucolytics and antispasmodics, which
make the field of interest much clearer. Techniques such as
adequate air insufflation, systematic examination of the
entire stomach, use of contrast agents, image enhancement
and cognitive training may also help improve yield rates.

Accurate specimen collection and recording of endoscopic
findings are important. There is some discordance between
Western- and Japanese-trained pathologists in the biopsy
definition of early gastric cancer. In the West, the gold stan-
dard for diagnosing cancer is to detect invasion of tumor
cells into the lamina propria, muscularis mucosae or submu-
cosal layer, whereas in Japan, it is more important to detect
cellular atypia or structural atypia, regardless of invasion,
when making a diagnosis of cancer. The revised Vienna
classification has helped resolve some of these differences
and may be a good starting point for consensus between
Western and Japanese pathologists (15).

Gotoda et al. (16) reported that there is a clearly defined
subgroup of patients with early gastric cancer that has a vir-
tually negligible risk of nodal metastasis. Such patients
could be treated definitively by local resection, with the
expected long-term outcome equivalent to radical surgery.
Further development led to the expanded criteria for endo-
scopic therapy of early gastric cancer, with en bloc resection
being the primary goal (17). Endoscopic resection can be
considered curative if the lesion shows differentiated histo-
pathology, is limited to the mucosal layer or <500 wm sub-
mucosal invasion, with clear vertical and lateral margins,
and no lymphovascular involvement. EMR has the advan-
tages of short procedure time and low risk of perforation,
which make it an attractive option for small lesions. EMR
for differentiated, non-ulcerated early cancer <20 mm in

diameter is associated with an excellent 10-year survival rate
of 99% (18). Endoscopic submucosal dissection (ESD) is
associated with a lower local recurrence rate than EMR
because the technique permits en bloc resection without size
limitation. Procedure times for ESD are longer, however,
with higher delayed bleeding and perforation risk (19). A
recent long-term follow-up study showed that ESD for early
gastric cancer, which met the expanded criteria, resulted in
5-year overall and disease-specific survival rates of 97% and
100%, respectively (20). Training opportunities in ESD for
endoscopists from outside Japan and Korea, however, remain
limited.

In conclusion, screening for gastric cancer is cost-effective
in countries with high incidence. Risk stratification may
increase the cost-effectiveness of screening in populations at
moderate risk. Barium meal-based screening is government-
funded in Japan, but is less accurate than gastroscopy.
Gastroscopic screening is desirable in high-risk populations.
High-quality endoscopy may increase diagnostic yield in
early cancer. Endoscopic resection is curative in a subset of
patients with early cancer as defined by the expanded cri-
teria. EMR has shown long-term outcomes comparable with
surgery in patients with small lesions, and similar outcomes
with ESD for larger lesions in experienced hands.
Standardization between Western- and Japanese-trained path-
ologists in diagnosing gastric cancer is urgently needed.
Structured training programs for ESD should be set up in
high-volume centers and made accessible to suitable regional
candidates.

SURGERY AND ADJUVANT TREATMENT

For gastric cancer, so-called D1, or perigastric lymph node,
dissection is common in Western countries, whereas in high-
incidence countries like Japan and Korea, so-called D2 dis-
section is considered to be the standard (Fig. 7) (21,22).

An RCT from UK comparing D1 versus D2 found very
high mortality but failed to show a difference (23,24). The
trial was flawed due to the very high mortality, inclusion of
a large proportion of stage I and absence of any description
regarding the quality of lymph node dissection. A Dutch
trial started 20 years ago also showed much higher mortality
for D2 compared with D1 dissection and demonstrated no
survival benefit (25,26). These two trials were closed before
reaching the plateau of the learning curve, and the high post-
operative mortality offset the effect of the D2. D2 dissec-
tions should be carried out in specialized centers.

An RCT in Taiwan compared D1 and D2 showed survival
benefit of D2 dissection with reasonable morbidity and mor-
tality (Fig. 8) (27).

To investigate even more extensive dissection of gastric
cancer, a Japanese group compared D2 with D2 plus para-
aortic nodal dissection (28,29). The results showed slightly
higher morbidity, but without increase in mortality. These
morbidity and mortality results were acceptable. However,
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Figure 8. Nodal dissection for patients with gastric cancer: a randomized controlled trial. Source: Wu et al. (27).

no survival difference was observed, and D2 was thus the
optimal surgery in that RCT. Comparison of reports from
various countries reveals that the mortality is higher when
the volume is lower, again demonstrating that D2 dissection
should be performed in high-volume and/or specialized
centers.

Regarding the role of adjuvant treatment, a major trial in
Europe showed survival benefit from perioperative che-
motherapy, but less than half of the patients underwent D2
dissection and the study also included esophageal cancer
cases (30).

An RCT performed in the USA investigated the role of
post-operative chemoradiotherapy and also showed signifi-
cant survival benefit (31,32). However, only 10% of the
patients underwent D2 dissection, there was a very high rate
of local recurrence, and the surgery was not standardized
among the participating hospitals. Subgroup analysis found
survival benefit only in DO or D1, but not in the
D2-dissected group. The study thus showed that DO/D1 dis-
section was insufficient treatment.

In a Japanese randomized trial, curative D2 dissection
alone was compared with D2 followed by post-operative che-
motherapy by oral S-1 (33). In contrast to the Western
studies, almost all of the cases in this study underwent D2
dissection, and the 3-year survival rate showed a 10%
improvement (Fig. 9). A clinical trial of adjuvant treatment
is being conducted in Korea, China and Taiwan, and 1024
cases have been enrolled. The results will be available
within a few years. A Japanese group and a Korean group
are working together to assess, for the first time, the role of
reductive gastrectomy in Stage IV gastric cancer treatment
(34). The chemotherapy applied in both arms is S-1 plus cis-
platin. Although a very difficult project, it is very important,
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and it is hoped that other Asian countries will join this col-
laboration in the future.

In conclusion, with regard to the extent of surgery, RO
resection with D2 lymph node dissection has produced the
best survival data. Some kind of post-operative adjuvant
chemotherapy including S-1 is recommended after D2
surgery. In areas with a high incidence of gastric cancer,
the quality of treatment can be kept very high, with both
endoscopic treatment and surgery. At the moment, at least
in Asia, D2 dissection should be considered as the
standard.

CHEMOTHERAPY FOR ADVANCED GASTRIC
CANCER

There are now four active cytotoxic agents for advanced
gastric cancer, consisting of fluorouracils, platinum, taxanes
and irinotecan. The fluorouracils include 5-FU, S-1 and
capecitabine, and the platinum include cisplatin and oxali-
platin. During the last decade, various randomized trials
investigated the optimal combination of these four che-
motherapy drug groups in Japan, Korea and China (Table 1).
Capecitabine plus platinum was at least non-inferior to 5-FU
plus cisplatin in terms of survival (35,36). S-1 plus cisplatin
showed a comparable median time to progression to those in
capecitabine or 5-FU plus cisplatin in Western studies
(37,38), whereas the Japanese studies yielded relatively
longer survival than the Western studies. These favorable
survival in Japanese studies compared with the Westerns
might be caused by longer survival after failure of the first-
line therapy associated with higher rates of subsequent
therapy than in the Western studies (Fig. 10).
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Figure 9. Adjuvant chemotherapy for gastric cancer with S-1, an oral fluoropyrimidine. Source: Sakuramoto et al. (33).

Table 1. Results of randomized trials using newer regimens: advanced gastric cancer

Study Treatment n RR (%) MTTP (months) MST (months) P value®
V325 (1C02006) CDDP + FU (CF) 230 25 3.7 8.6

Docetaxel + CDDP + FU (DCF) 227 37 5.6 9.2 0.02
V306 (ASCO02005) CDDP + FU (CF) 163 26 42 8.7

CPT-11 + FU (IF) 170 32 5.0 9.0 NS
ML07132 (ASCO2006) FU + CDDP (FP) 156 29 5.0 9.3

Capecitabine + CDDP (XP) 160 41 56 10.5 NS
JCOG9912 (ASC02007) FU 234 9 2.9° 10.8

S-1 234 28 42° 114 NS

CPT-11 + CDDP 236 38 4.8° 123 NS
SPIRITS (ASC02007) S-1 150 31 4.0° 11.0

S-1 + CDDP 148 54 6.0° 13.0 0.037
TOP002 (ASCO-GI2008) S-1 162 27 10.5

S-1 + CPT-11 164 42 12.8 NS

2Test for superiority in OS.
°PFS.

The approval status of active agents for gastric cancer
differs among four East Asian countries. Capecitabine and
oxaliplatin are not yet available in Japan, and S-1 and oxali-
platin are not available in Taiwan (Table 2). In Japan,
approval is always associated with medical reimbursement,
but that is not always the case in other countries. The differ-
ences caused by the medical insurance systems may affect
the survival results larger than by ethnic differences in

biology or pharmacokinetics. In countries with limitations on
medical reimbursement for second- or further line che-
motherapy, such as Western countries and Asian countries
other than Japan, triplet regimen such as docetaxel +
cisplatin + 5-FU is becoming more popular. However, in
Japan, all agents that have been approved are covered by
medical reimbursement at any line of chemotherapy, which
cause that FUs plus platinum are the most popular first-line
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Table 2. Approval status of active agents in gastric cancer

Agents Korea China Taiwan

Japan

5-FU
S-1

O O

Capecitabine
Cisplatin
Oxaliplatin
Paclitaxel
Docetaxel

o x
O 0O 0O 0O O O 0O O
O O 0O 0O O O O O
O O 0 X O O X O

O O O X

Irinotecan

O, medical reimbursement in Japan; x, medical reimbursement in ex-Japan.

S1/cisplatin

FLAGS' n=1029
Non-Asian population

S1/cisplatin

SPIRITS? n=298
Japanese population

Figure 10. Survival in advanced gastric cancer: Japanese versus Western
population.

regimens followed by taxane or irinotecan. In conclusion, no
global standard regimen has been established yet as the first-
line standard chemotherapy for metastatic cancer. In Asian
countries, FU and platinum combinations are the most
widely used regimens, with median progression-free survi-
vals of 5—6 months. Differences in the approval and medical
insurance systems may influence the status of these
regimens.

The ToGA study compared the cytotoxic combination
(5-FU or capecitabine + cisplatin) with and without trastuzu-
mab in patients with HER2-positive gastric cancer (Fig. 11)
(39). This is a global randomized trial, but more than half of
the patients have been recruited from East Asian countries,
including Korea, Japan and China. Trastuzumab showed a sig-
nificant survival advantage compared with the cytotoxic agent
combinations, with a hazard ratio of 0.74. From the Asian
point of view, the ToGA trial indicates that trastuzumab in
combination with FU/platinum will be a new option for
HER2-positive gastric cancer. Moreover, the HER2-positive
population will become an independent entity, as in breast
cancer, although further studies are needed. Regional
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Table 3. International investigational new drug registration randomized
controlled trials for metachronous gastric cancer: leading countries

Agents Study name  Leading Region Enrollment
country status

Trastuzumab ToGA Korea Asia, EU, Published
SA

Bevacizumab  AVAGAST  Japan Asia, EU,  Completed
N/S A

Cetuximab EXPAND Germany EU, Asia Recruiting

Lapatinib LOGIC Korea Asia, EU, Recruiting

(first line) N/S A

Lapatinib TYTAN Japan Asia Recruiting

(second line)

Panitumumab  REAL3 UK EU Recruiting

Everolimus GRANITE-1 Japan Asia, EU, Recruiting
N/S A

Median
Events OS

— FC+T 167 13.8
—— [i(T 182 #1.1

Van Cutsem, et al.ASCO, 2009

Figure 11. Overall survival results in ToGA trial.

differences, such as the HER2-positive rate, may be clarified
by further analyses. Five of seven ongoing global RCTs for
metastatic gastric cancer are led mainly by Japan and Korea.
Asian countries are playing a major role in the development
of new agents for gastric cancer (Table 3) (40).

In conclusion, FUs plus platinum are the most widely
accepted first-line regimens for gastric cancer, whereas
taxanes or irinotecan are mostly used in second- and third-
line settings. Differences in the approval and medical insur-
ance systems may influence the status of these regimens, and
the improvement in these status is hopefully done in many
countries. Trastuzumab in combination with FUs/platinum
will be a standard regimen for HER2-positive gastric cancer,
and the recent phase II/III trials showed favorable median
survival times exceeding 1 year. Many new targeting agents
are currently under investigation and the roles of Asian
countries in the development of new agents will become
important.
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International Agency for Research on Cancer: The International Agency for Research on
Cancer serves as a global reference for cancer information. The Cancer Information
Section of the International Agency for Research on Cancer publishes the world’s largest
information database on cancer incidence and supports cancer registries by providing
administrative facilities and training, etc. Many Asian countries have published cancer
registries, but Indonesia and Bangladesh have yet to do so.

International Association of Cancer Registries: The International Association of Cancer
Registries is a non-governmental organization that promotes information exchange
between cancer registries internationally. It supports cancer registries by means of fellow-
ship funds and computer programs.

Cooperative Studies: Asian cooperative studies using cancer registration data are essen-
tial for combating cancer in the region. For a cooperative study, countries first need to
exchange cancer data and then conduct a comparative study using non-individualized
data. The third step is collection of individualized, anonymous data, which would improve
comparability.

Collaborative Epidemiological Studies: The Asia Cohort Consortium, which includes inves-
tigators from various countries, is a complicated collaboration. Good epidemiological research
collaboration requires researchers’ comprehension of the significance of multinational colla-
borative studies, good coordination, adequate funding and balanced collaboration.
Conclusions: Asia faces various problems in relation to cancer registry, including inadequate
quality, weak infrastructure, insufficient coverage, etc. Epidemiological studies are hampered
by differences in expertise and resources, limited understanding of epidemiology, etc. To allevi-
ate those problems, an organization for Asian cooperation on cancer registration should be
established. Adequate funding of registries and activities is essential. Collaborative and com-
parative epidemiological studies based on data from cancer registries are needed.

Key words: cancer registries — epidemiological studies — collaboration — network

The Cancer Registry and Epidemiological Study Working
Group comprised almost 50 members from 19 countries. Its
discussions focused on the registry systems and collaborative
work necessary for attacking the problem of cancer in the
Asia-Pacific region.

INTERNATIONAL AGENCY FOR RESEARCH
ON CANCER

The International Agency for Research on Cancer (IARC)’s
mission is cancer research for cancer prevention. It also

serves as a global reference for cancer information, including
geographical variations, incidence and trends over time. The
IARC also provides education and training for low-resource
countries. The Cancer Information Section (CIS) includes
three groups: biostatistics, data analysis and descriptive epi-
demiological production. One of the core activities of the
CIS is to issue the cancer incidence in five continents series,
which is the world’s largest database of information on
cancer incidence and has been invaluable for conducting
cancer research, establishing cancer control programs and
determining healthcare policies around the world. The CIS
also supports cancer registries by providing administrative

© The Author (2010). Published by Oxford University Press. All rights reserved.
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facilities, conducting site visits, providing individual and
group training, etc. In 2009, Asian Workshops were held in
Vietnam and Bhutan.

Various Asian countries have published cancer registries
over recent years. Data from 77 registries in 18 countries
were submitted for inclusion in the IARC’s Cancer
Incidence in Five Continents Vol. IX, and 44 (55%) of those
registries in 15 countries were accepted. (1) Sixty per cent of
the world’s population lives in Asia, and 6 of the 10 most-
populated countries are in Asia, consisting of China, India,
Indonesia, Pakistan, Bangladesh and Japan. Unfortunately,
there has still been no cancer registry data from two of those
Asian countries, Indonesia and Bangladesh (Table 1).

GLOBOCAN 2002 estimated 4.8 million cases of cancer
and 3.4 million deaths in Asia, representing almost 45 and
50%, respectively, of the world’s cases. (2) GLOBOCAN
data are being updated, and the objective is to provide esti-
mates of cancer incidence, mortality and prevalence for 28
major cancers. Estimated data for 2008 showed that the
number of cancer cases in Asia had increased by ~10%
since 2002, but deaths increased only slightly.

INTERNATIONAL ASSOCIATION OF CANCER
REGISTRIES

The International Association of Cancer Registries (IACR) is
a non-governmental organization that was founded in 1966
to foster the exchange of information between cancer regis-
tries internationally, aimed at improving the quality of data
and comparability between registries. The number of
member countries has been increasing, especially Asian
nations. In 2009, members from 26 countries covered ~20%
of the world’s population. The IACR is affiliated with two
scientific journals, the European Journal of Cancer

Table 1. Cancer Registries in Asia

Eastern (6) South-Eastern (11) ~ South-Central Western
(14) (18)
China: 43 + (A) Brunei: N Afghanistan Armenia
Japan: 35 + (A) Cambodia Bangladesh ll:ahrain:
South Korea: 8 + N  Indonesia (H) Bhutan: N Cyprus: N
North Korea: Lao India: 10 (A) Israel: N
Mongolia: N Malaysia: 2 + N Iran: 2 Jordan: N
Taiwan: N Myanmar Kazakhstan Kuwait: N
Philippines: 4 Kyrgyzstan Oman: N
Singapore: N Nepal: 2 Turkey: 2
Timore Pakistan: 2 Others:
Thailand: 19 + (A) Sri Lanka
Vietnam: 6 Others

Bold: Countries where registries are in operation.
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Prevention and the Asian Pacific Journal of Cancer
Prevention. The IACR standards have been presented in a
number of publications, aimed at improving the quality of
data and comparability between registries. The IACR pro-
vides support to cancer registries by means of fellowship
funds (the Calum Muir Memorial Fellowship and the
Constance Percy Memorial Fund) and also computer pro-
grams. Many Asian countries have cancer registries, but
some do not, including North Korea, Cambodia and Laos.
Meetings to set up an Asian Network of Cancer Registries
were held in Korea in 2008 and Thailand in 2009. Then a
survey was conducted regarding the establishment of an
Asian Network of Cancer Registries, and 22 responses were
obtained from 109 Asian registries (Fig. 1). Seven main
objectives of networking were favored for the organization,
including training for standardization of networking, plan-
ning and execution of collaborative research, evaluation of
cancer control and treatment outcomes, meetings and discus-
sions, etc. Regarding the name, half of the respondents pre-
ferred ‘Asian Association of Cancer Registries’, whereas the
other half preferred Asian Network of Cancer Registries’.

DESIGNING COOPERATIVE STUDIES

A major element in the overall strategy for combating cancer
in Asia-Pacific countries in the future is the effective design
and execution of cooperative studies using cancer registration
data and international comparisons with Asian countries. The
rationale is that society, the mass media and health authorities
pay more attention to cancer incidence and trend data when
they are compared with other countries, rather than only within
their own country. Moreover, the results contribute to improved
cancer control planning in the participating countries.

Prior to a cooperative study, countries need to exchange
data regarding cancer in each of their countries. In Japan,
the incidence of hepatocellular carcinoma (HCC) has been
decreasing because of reduced hepatitis C virus (HCV)
infection rates due to improved hygiene and prevention of

Survey: establishment of Asian
Network of Cancer Registry

« 22responses from the 109 registries in Asia

= ‘Asian A iation of Cancer Registries’ vs. ‘Asian Network of
Cancer Registries’

« 17 people agreed to be the country steering committee members

+ Such networking should address

1) Training for standardized networking of cancer registries

2) Planning collaborative research work and executing them

3) Evaluation of cancer control, treatment outcome

4) Serve as a training tool in oncology in Asia

5) Exchange-related research workers

5) Meetings and discussions

6) Support and propagate APJCP

7) Conduct | and epidemiologi

| training and studies

Figure 1. Survey: Establishment of Asian Network of Cancer Registry.
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blood-borne infection (3). Information in this regard may be
helpful to countries where HCV-related HCC is endemic,
such as Mongolia, Myanmar and Taiwan.

Another example is lung cancer. Many Asian countries
have high smoking rates in males. Male smoking rates in
Japan have been decreasing, and the incidence of lung
cancer has been decreasing since 1993, and also reduced
incidence of squamous cell carcinoma because of a change
from non-filter to filter cigarettes. The incidence rate of
squamous cell carcinoma has been decreasing since 1994,
whereas the incidence rate of adenocarcinoma increased
until 1998, after which it plateaued. It took nearly 30 years
for the decrease in non-filtered cigarettes to translate into a
decrease in squamous cell carcinoma. Although it takes a
long time, anti-smoking policies reduce the incidence of
lung cancer. Evidence of this has been presented in Western
countries, and it is important to advance such policies in
Asia, as well, in order to reduce lung cancer.

A study group financially supported by a Grant-in-Aid for
Comprehensive Cancer Control from Japanese Ministry of
Health, Labor and Welfare conducted a collaborative study
using a population-based cancer registry in East Asia (4).
They have reported a 5-year relative survival rate of stomach
cancer patients diagnosed between 1997 and 1999. The survi-
val rates were higher in Japan, and even in Korea and Taiwan,
than in Europe and the USA. The breast cancer 5-year survival
rate was very high in Japan, Korea and Taiwan, and almost the
same as in the EU and USA, whereas the survival rate of
breast cancer was low in the Philippines, and hence improve-
ment is needed there. The highest cervical cancer 5-year sur-
vival rate was seen in Korea, whereas several regions in Japan
were not so high. Elucidation of the reasons for the lower rates
in Japan is needed. Again, the Philippines had the lowest
5-year survival rate for cervical cancer, as well.

The next stage for cooperative studies is to collect indivi-
dualized, anonymous data, which would make it possible to
elucidate the factors that cause differences between popu-
lations, such as age, clinical stage at diagnosis, treatment
procedures, etc. Individualized, anonymous data would also
improve the comparability of survival data among the parti-
cipating regions.

In conclusion, designing cooperative studies using cancer
registry data involves a first stage in which information is
exchanged among the participating countries to facilitate
cancer control planning, a second stage consisting of a com-
parative study using non-individualized data and a third stage
using individualized data (Fig. 2). Good human relationships
among researchers are also very important, and the APCC rep-
resents a good platform for nurturing such good relationships.

COLLABORATIVE EPIDEMIOLOGICAL
STUDIES FOR CANCER PREVENTION

With regard to collaborative epidemiological studies to
collect evidence concerning cancer risk and protective

Conclusion
- Designing a cooperative study using cancer registry data -

-First stage:  Distribute new findings that contribute to
cancer control planning (prevention, screening,
early detection treatment, care} each other

- Second stage: Comparative study using

non-individualized data

% - Third stage:  Comparafive study using

i individualized data based

i on good human relationship
among researchers

e

Figure 2. Designing a cooperative study using cancer registry data.

factors in the Asian region, recent trends show that the
number of studies has been increasing, meta-analysis/pooled
analysis of multiple studies has become very popular, and
the importance of estimating the population-attributable frac-
tion in each country/region/world has been recognized.

Collaboration between two countries is fairly simple, con-
sisting of securing a research grant/funding, data collection
by investigators and co-investigators in each country, and
data analysis and manuscript preparation. The data center,
data analysis and manuscript preparation are usually in the
country of the principal investigator, while the grant is
usually executed in the currency of the funding host.

In the case of collaboration between multiple countries,
things get more complicated. The principal investigator is in
one country, with a network including co-investigators col-
lecting data in each of the participating countries, and the
data analysis and manuscript preparation are performed at a
data center, usually in the country of the principal investi-
gator. However, the location of the data center and the manu-
script writer are flexible.

An even more complicated example of collaboration is the
Asia Cohort Consortium, which includes investigators from
various countries and who change in accordance with the
topic (Fig. 3). Interesting features are that the data center is
outside Asia, in the USA, and the researchers include not
only Asians but also Europeans and Americans, because
they get funding, by topic, from their countries. Also, there
is no firm funding base for network maintenance.

The funding agency in support of epidemiological
research can be a domestic organization or an international
organization. In the case of a domestic organization, the
study is based in that country and is usually research
topic-oriented. In the case of an international organization,
the study base can be anywhere, and it is a potential research
platform.

For good epidemiological research collaboration in Asian
countries, the following points are important: each researcher
must have an understanding of the significance of
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Research grant/funding agency: NCI, WCRF, others

[RoPieaton B a5k | appcation

Approval

Asia Cohort Consortium

Data center/
coordinating center
FHCRC (US)

Study A
Investgator A

Study 8
Investigator B8

Study C
Investigator C Data center is located in the USA.

Researchersare in the Asia, USA, Cceania and
Eurcpe.

Research funging by Topic.

No firm funding base for network maintenance.

Figure 3. Collaboration between multiple countries: Example: Asia Cohort
Consortium.

multinational collaborative studies; the leader must be a
good coordinator; funding must be available for network
maintenance and a multinational consortium; and the collab-
oration must be balanced and provide equal opportunity.

CONCLUSIONS

The problems that are faced in relation to cancer registry in
Asia are various (Fig. 4). They include insufficient quality of
most registries, weak infrastructure, inadequate coverage in
some countries, difficulty in sustainability due to insufficient
financial support and turnover of trained personnel, few
opportunities for education and training, and low response
rates to IACR questionnaire surveys. Similarly, problems in
relation to epidemiological studies include wide variation in
expertise and resources among Asian countries, and limited
understanding of epidemiology in some nations, which con-
strains funding for epidemiological studies (Fig. 5). Other
key problems are the lack of opportunity for contact between
experts in Asia via collaborative activities and language bar-
riers among Asian countries.

As solutions, from the perspective of researchers, the
highest priority should be placed on information-sharing
among researchers within the Asia-Pacific region. Newly
developed and widely used techniques, such as those for
record linkage, should be shared. In addition, there is a need
to promote coordination meetings/workshops/symposia,
provide training courses, establish international standards
and promote collaborative studies, publication and a
common database for pooled analysis, both for cancer regis-
tries and epidemiological studies. In order to do this, an
organization for Asian cooperation on cancer registration
should be established in the field of cancer registries. In
addition, a common hub for collaborative research will be
needed for epidemiological studies. More opportunities for
collaborative research projects, activities and publications
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Problems
Cancer Registry
= Insufficient quality in most cancer registries
®  Quality Index, such as DCO%, MI ratio are MV% are low in
Asian countries d to North A ica and Europe
®  Weak infrastructure
® Nation wide mortality statistics are not available in some
countries
® Legislative basis is weak in some countries
® Human and financial resources are insufficient
®  Insufficient coverage
® Some countries have no population based cancer registry at
all,
®  Difficulties in sustainability
® Due to insufficient financial support, rapid turn over of
trained personnel
®  Few occasions of education and training
&  Low response rates for the questionnaire surveys from {ACR
@ The contact list of the registries is not maintained officially
and adequately

Figure 4. Problems: Cancer Registry.

Problems

Epidemiological Study
®  Wide variation in the expertise and of ep g
research by country within Asia.
© Within Asia, there exists wide variation in the availability
of resources and expertise between countries, generally
more available in Eastern Asia including Japan, Korea and
China than the rest of Asia.
® Epidemiologic evidences from Asian population insufficient
compared with Western regions
@ Although the number of epidemiological study has
increased in Asia, it is still smaller than in Weatern region
and insufficient to formulate public health policy specific to
each country/Asian population.
E  Limited understanding of epidemiclogical study
®  Limited funding for epidemiological study

Figure 5. Problems: Epidemiological Study.

would improve the research skills and expertise in the
region.

From the perspective of international organizations,
such as the IARC and IACR, in a 2009 meeting the gov-
erning council of the IARC discussed how to provide
greater support to cancer registries in developing
countries. The IARC/IACR is planning to create a
password-protected online system, so that questionnaires
can be completed online and updated every year. The
website would also allow registries to update their contact
information. In October 2010, an Asian session will be
held as a post-conference of the IACR annual meeting in
Yokohama, Japan and Asian cooperation in cancer regis-
tration will be one of the main themes. To maintain a
network of cancer registries, or an Asia Cohort
Consortium, it will be necessary to maintain funding not
only for topic-specific research proposals, but also for the
research platform itself. To that end, funding should also
be requested of other organizations.
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In the future, the Asia-Pacific region must make full use
of the platforms afforded by the WHO, IARC/TACR, UICC
Headquarters, APFOCC and liaison societies in order to
promote and achieve its goals of establishing cancer regis-
tries, accumulating cancer statistics, promoting and perform-
ing epidemiological studies and formulating regional and
national cancer control programs.

With regard to concrete actions, from the perspective of
researchers, there must be continued development of colla-
borative research projects and activities in subregions such
as West Asia, Central Asia, Southeast Asia, East Asia and
the Pacific. Publication of these activities should be encour-
aged to improve research skills and expertise in the study of
Asia-Pacific populations. In that context, a steering commit-
tee for Asian cooperation for cancer registration will be
assembled for the kick-off meeting in Yokohama 2010. At
the same time, it will be proposed that the IARC supports
the administrative work needed to maintain the network.
Finally, collaborative and comparative epidemiological
studies based on data from cancer registries should be
promoted.
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