
29

 

Asian Pacific Journal of Cancer Care• Vol 3• Issue 2

apjcc.waocp.com                                                                                         Rapat Pittayanon, et al: Gastric cancer in Thailand versus Japan

Introduction

Gastric adenocarcinoma remains a health-care 
problem all over the world due to its high mortality 
rate [1, 2].Thailand has low prevalence of gastric 
adenocarcinoma; however, the mortality rate is high 
because patients usually present with advanced stage of 
disease[3]. In contrast, although there is a high prevalence 
of gastric adenocarcinoma in Japan, the mortality rate 
is low because of early diagnosis and prompt curative 
treatment by endoscopic and surgical resection [4]. In 
countries where gastric cancer screening is implemented 
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i.e. Japan and Korea, mortality rate is about half of the 
incidence rate [5]. In contrast, mortality rate is very close 
to the incidence rate in other Asian countries, including 
Thailand [5]. Early gastric cancer detection strategy by 
endoscopy may contribute to better survival rate in those 
countries [6-8]. However, most international comparative 
studies were conducted based on epidemiological data [9]
and studies to compare actual clinicopathological data 
have been lacking.

According to the recommendation from National 
Cancer Institute (NCI), there was no evidence that gastric 
cancer screening program by endoscopy would increase 
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survival rate in low prevalence area of gastric cancer. 
[10] Moreover, screening endoscopy in low incidence 
countries is not efficient and cost-effective because of the 
low detection rate of gastric cancer despite large numbers 
of screening endoscopy [10]. The differences in patient’s 
clinicopathological characteristic between high and low 
prevalence of gastric cancer region should be further 
examined to elucidate factors that associate with poor 
survival rate of patients with gastric cancer. Therefore, 
this study aimed to evaluate characteristics of patients 
with gastric adenocarcinoma and factors associated with 
different outcome in Thailand and Japan to find a clue 
to improve patients’ survival in low prevalence country 
such as Thailand.

Materials and Methods

Study design, patient population, and data collection
This is a retrospective cohort study. It was conducted 

at King Chulalongkorn Memorial Hospital, Thailand and 
Osaka Medical Center for Cancer and Cardiovascular 
Disease, Japan. This study was registered and approved 
by the institutional review board in each institution and 
ClinicalTrials.gov (NCT03059732).

Participants
Eligible cases were selected by formal computer 

searches of all patients seen at out-patient clinic 
and/or hospitalized for gastric cancer between 2010 
and 2014. The exclusion criteria were 1) age <18 
years, 2) incomplete data, 3) missed diagnosis of gastric 
adenocarcinoma and 4) died from other causes (not related 
to gastric adenocarcinoma). 

Variables
Age was defined as the age at diagnosis of gastric 

adenocarcinoma.  Current smoking and alcohol drinking 
were defined as smoking or drinking at the time of 
gastric adenocarcinoma diagnosis. Alarm symptoms 
were noted if the patient had one of the followings; 
1) early satiety/abdominal fullness, 2) gastrointestinal 
bleeding, 3) severe vomiting, 4) anemia, 5) dysphagia, 
and 6) unexplained weight loss (in 3 months). H. pylori 
infection was defined as at least one positive test amongst 
rapid urease test, urea breath test, serum antibody 
test, and pathology. Tumor characteristics were tumor 
location in stomach, in longitudinal and circumferential 
aspect, and its pathological type. Longitudinal locations 
were 1) upper (fundus), 2) middle (body) and 3) lower 
(antrum). Circumferential locations were 1) anterior, 
2) posterior, 3) lesser curvature, and 4) greater curvature. 
The lesion extension was then categorized into extension 
of <2 and ≥2 of longitudinal or circumferential areas.  
Pathology was derived from the report in each institute. 
In Thailand, histology was classified according to WHO 
classification (11) whereas Japanese pathologists used 
their own classification (12). Union for International 
Cancer Control (UICC) staging in this study was from 
the 7th edition UICC (13) and clinical stage was assessed. 
Treatments were categorized into endoscopic resection, 

surgical resection, surgical resection plus chemotherapy 
(CMT)/radiation (RT), palliative CMT/RT and supportive 
care.

Data collection
Chart review was done by two physicians (TP and YT), 

one from each hospital, independently. For Japanese 
patients, they were randomly divided into 5 groups 
according to random numbers generated by Excel 
2013 (Microsoft Co. Redmond, WA, USA) and then 
one of those groups was chosen. This process aimed to 
create 1:1 comparison. Baseline characteristics, clinical 
manifestations, H. pylori infection, tumor characteristics, 
UICC staging, treatments (resection-based vs. palliative 
chemotherapy/radiation vs. supportive care) and mortality 
rate were compared between Thai and Japanese gastric 
cancer patients. Moreover, factors associated with 
mortality from gastric cancer were assessed in patients 
of both countries.

Statistical analysis
Baseline descriptive data were analyzed and reported 

as means and standard deviations for continuous variables, 
and percentage and frequency for categorical variables. 
For univariate and multivariate analysis, continuous 
variables were compared using the Student’s t test, and 
categorical variables with the chi-square (x2) test. Odd 
ratio (OR) was determined by using a binary logistic 
regression model and chi-square. Survival analysis was 
calculated by Kaplan Meier model and log rank testing. 
SPSS version 23.0 (SPSS (Thailand) Co., Ltd., Bangkok, 
Thailand) for Windows systems was used with differences 
considered significant at the 0.05 level. 

Results

Participants
A total of 403 Thai and 2,318 Japanese patients 

were retrieved from the electronic hospital registry. 
The flow diagram of patient recruitment was shown in 
Figure 1. Finally, 332 Thais and 414 Japanese patients 

Figure1. Flow Diagram of Patient Recruitment 
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Three-fourth of the Thai gastric cancer patients had 
poorly-differentiated adenocarcinoma and/or signet ring 
cell. In contrast, 75% of Japanese patients had well or 
moderately-differentiated adenocarcinoma. Endoscopic 
resection monotherapy was the main treatment in Japanese 
group but none of the Thais underwent this treatment 
before 2014 (58%vs.0%; p< 0.001). The mortality 
rate at the end of July 2016 was significantly higher in 
Thai patients (75.3% vs. 7%, P < 0.001) with the mean 
follow-up time of 18.4± 18.9 in Thai and 28.3± 19.6 
months in Japanese patients, respectively) Table 1.

Outcome data and main results
In univariate analysis, all selected parameters 

were significant factors of high mortality of gastric 
adenocarcinoma in Thailand Table 2. After adjusting all 
important factors by multivariate analysis, Thai ethnicity, 
clinical UICC stage II-IV and un-resected treatment were 
significant prognostic factors of high mortality rate. 

were enrolled for analysis. 

Descriptive data
The majority of Thai patients were female which was 

significantly higher than Japanese group (55% vs. 25%, 
p<0.001). Thai patients were significantly younger than 
Japanese patients (59 ± 13 vs. 68 ±10 years old, p<0.001). 
The rate of current smoking and alcohol drinking were 
lower in Thai patients (5.1 % vs. 23 %, p<0.001 and 
2.7% vs. 35%, p<0.001, respectively). Almost all of the 
Thai patients (97%) had alarm symptoms compared with 
34% of Japanese patients (p<0.001). H. pylori positive 
rate was 44% in Thais and 18.1% in Japanese (p<0.001) 
but nearly half of the patients in both countries were 
neither tested nor recorded H. pylori status. Fifty-four 
percent of Thai patients had lesion extension more 
than two areas whereas only 20% were found amongst 
Japanese patients. Fifty–five percent of Thais presented 
with UICC stage IV but only 10% in Japanese patients. 

Thai patients (N=332) Japanese patients (N=414) P-value
Gender, female (%) 181 (55) 102 (25) <0.001
Age (years±SD) 59 ± 13 68 ±10 <0.001
Current smoking (%) 17 (5.1) 96 (23) <0.001
Current alcohol drinking (%) 9 (2.7) 143 (35) <0.001
Alarm symptom (%) 321 (97) 140 (34) <0.001
H. pylori status <0.001
     Positive 146(44) 75(18.1)
     Negative 39(11.7) 134(32.4)
     Untested 147(44.3) 205(49.5)
Extension > 2 areas 180 (54) 80 (19) <0.001
Clinical UICC stage (%) <0.001
     Stage I 28 (8.4) 340 (82)
     Stage II 47 (14) 17 (4.1)
     Stage III 76 (23) 14 (3.4)
     Stage IV 181 (55) 43 (10)
Pathology (%) <0.001
     Well differentiated 31 (9.3) 216 (52)
     Moderately differentiated 44 (13) 98 (24)
     Poorly differentiated 100 (30) 6 (1.4)
     Signet ring cell 11 (3.3) 27 (6.5)
     Poorly differentiated+Signet ring cell 138 (42) 64 (16)
     Unknown subtype 8 (2.4) 3 (0.7)
Treatment (%) <0.001
     ER alone 0 241 (58)
     Surgery alone 65 (20) 85 (21)
     ER followed by surgery 0 14 (3.4)
     Surgery plus CMT and/or RT 147 (44) 30 (7.3)
     CMT and/or RT 73 (22) 27 (6.5)
     Supportive care 47 (14) 17 (4.1)
Follow-up time (months) 18 ± 18 28 ± 19 <0.001
Mortality rate (%)  250 (75) 29 (7) <0.001

Table 1. Baseline Characteristic of Patients with Gastric Adenocarcinoma
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Clinical UICC stage IV was the strongest prognostic factor 
with OR 95.2 (95%CI 26.2-346.5). Pathology provided 
marginal significance. Patients underwent resection-based 
treatment were associated with good prognosis Table 2. 
Number of patients given resection-based treatment in 
UICC stage I-II and palliative surgery/CMT/RT in UICC 
stage IV were not different between Thailand and Japan 
Table 3.

Other analyses
The survival analysis by Keplan Meier model showed 

the significant better survival rate of patients with gastric 
adenocarcinoma stage I, III and IV in Japan than those in 
Thailand Figure 2. 

Discussion

This is an international epidemiological-based study 
by using direct comparison of actual clinical data of 
two high-volumes gastric cancer hospitals in Thailand 
and Japan. This study demonstrated the significant 
difference in baseline characteristics of patients with 
gastric adenocarcinoma in both countries. Thai patients 
were female predominant, younger, less smoking/alcohol 
drinking, presented with alarm symptoms and more 
advanced stage of disease when compared with those 
in Japan. The proportion of patients who received 
treatment was comparable (85%-100% in UICC stage 
I-II and 75%-80% in UICC stage IV); however, gastric 
adenocarcinoma in Thailand caused significantly higher 
mortality rate. After adjusting for age, gender, presence 
of alarm symptoms, extension of lesion and pathology 
of gastric adenocarcinoma; country, UICC stage 
and un-resected treatment were independent prognostic 
factors of poor survival outcome. To our knowledge, this 
is the first study that compared the actual clinical data 
between different countries.

Thai ethnicity was a strong prognostic factor for 
high mortality rate of gastric adenocarcinoma in this 
study (OR=20.1; p <0.001 in multivariate analysis). 
The difference in ethnicity has been documented as 
a predictor of gastric cancer in the country composing of 
various populations such as the United State [14-18]. They 
reported that the Hispanic patients had more prevalence of 
gastric adenocarcinoma [14, 16, 17] and higher mortality 
rate [17] when compared with the non-Hispanic white 
population. Disparity of socio-economic, healthcare 
assessment [19] and/or host susceptibility of H. pylori 
infection [20] were claimed as the etiologies of those 
differences in gastric adenocarcinoma between two 
ethnicities in the United State. In the present study, the 
authors did not assess the economic and healthcare status 
between Thailand and Japan. However, we demonstrated 
the same treatment rate in the two hospitals Table 3, which 
implies the comparable standard of healthcare system in 
both countries. 

Nevertheless, survival was significantly higher in 
Japanese patients with UICC stage I, III and IV gastric 
adenocarcinoma. Hence, the management of gastric 
cancer patients in each institute was explored. The author 
found that two from three Thai patients with clinical 
UICC stage I who died from gastric adenocarcinoma 
were denied surgery due to elderly age at 83 years 
whereas most of the elderly Japanese patients underwent 
endoscopic resection. During study period, unfortunately, 
endoscopic resection had not been recognized in Thailand. 
Currently, there are sufficient evidences to conclude that 
endoscopic resection in experience institute provided 
similar long-term survival with fewer complication and 
hospital stay, compared with surgery [21, 22]. Moreover, 
now expert endoscopists in Thailand have experience in 
endoscopic resection including endoscopic submucosal 
resection (ESD). Consequently, we currently consider 
performing endoscopic resection for patients with UICC 
stage I gastric adenocarcinoma who could not tolerate 
surgery for better outcome of disease.

In late stage of UICC, even palliative chemotherapy 
for gastric adenocarcinoma in Thailand and Japan during 
2010-2014 was similar including fluorouracil (5-FU) plus 
platinum-based (oxaliplatin or cisplatin) [23, 24], most 
of the Thai patients (80%) with stage IV UICC staging 
decided to terminate their chemotherapy due to unbearable 
adverse events (unpublished data). In contrast, median 
duration of the first line treatment of Japanese patients 
in this study was 4.5 months with good compliance and 
54% of these could proceed to the second line CMT. 
Thus, the management of chemotherapy toxicity should 
be considered in Thailand to encourage patients to 
complete the course of treatment for subsequent better 
survival rate in this particular circumstance. To clarify the 
impact of difference in the management of gastric cancer 
patients in each stage, examining in detail of diagnosis 
and treatment should be further evaluated. Moreover, 
because we suspected the difference in management of 
gastric cancer contributed to high mortality of patients in 
Thailand, centralization of patients to tertiary institution 
may be important to improve the quality of management 

Figure 2. Survival Graph of UICC 4 Stages between 
Thai and Japanese Patients (Green Line: Thai Patients, 
Blue Line: Japanese Patients)
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in a low-incidence country.
Another reason for the association of country and 

mortality rate is possibly from the difference of genetic 
mutation and tumor biology of gastric adenocarcinoma 
between two ethnic groups [15, 17, 18]. Difference in 
proportion of gender and histological type between two 
countries in the present study might reflect this possibility. 
A recent report in epidemiologic study revealed a higher 
mortality rate of gastric cancer amongst Asian American 
(Koreans, Japanese and Chinese) than non-Hispanic 
white population (10-20% vs. less than 2%) [18]. Thus, 
further basic-science research in gene/mutation of 
gastric adenocarcinoma should be initiated to prove this 
hypothesis.

Indeed, even adjusted for other variables including 
country, clinical UICC stage IV was the strongest 
significant factor of high mortality rate of gastric cancer 
in this study. It emphasized the fact that early diagnosis 
is fundamentally important for better survival on gastric 
adenocarcinoma [25]. This study showed that 97% of 
Thai patients presented with gastric cancer usually had 
alarm symptoms and were found to be in advanced 

stages (Stage III+Stage IV: 78%). In contrast, 66% 
of Japanese patients with gastric adenocarcinoma did 
not have any alarm symptoms and UICC stage I was 
accounted for 82%. Implementation of population-based 
screening contributes to early detection of gastric cancer 
in Japan. However, in a leading cancer center, only 7.6% 
of their patients were found to be early gastric cancer, 
while the majority (>90%) were detected outside of 
population-based screening program (from outpatient 
clinic at 64% and individual health-check at 28%) [26]. 
Moreover, because of high incidence of gastric cancer 
in Japan, most people are aware of the importance of 
early gastric cancer diagnosis. They often have siblings 
or relatives suffering from gastric cancer, and attended 
outpatient clinics to receive endoscopy with very mild or 
even no symptom. Availability of social health insurance 
system and large number of endoscopists in Japan 
allow Japanese patients to easy access of endoscopy. 
Therefore, efficient strategies to identify high-risk patients 
for screening and surveillance endoscopy should be 
established in country with low-prevalence of gastric 
cancer.

Variables Univariate analysis Multivariate analysis
OR (95%CI) p-value OR (95%CI) p-value

Age at diagnosis 0.95 (0.94-0.96) <0.001 1.00 (0.98-1.02) 0.69
Female 2.84 (2.09-3.88) <0.001 0.76 (0.42-1.39) 0.38
Country
     Japan 1 1
     Thai 40.5 (25.7-63.6) <0.001 20.1 (8.80-45.9) <0.001
Current smoking 0.25 (0.15-0.43) <0.001 - -
Current alcohol drinking 9.52 (5.17-17.6) <0.001 - -
Alarm symptom 38.5 (20.0-74.4) <0.001 1.57 (0.46-5.40) 0.47
H. pylori status
     Positive 1 - -
     Negative 0.16 (0.98-0.27) <0.001 - -
     Unknown 0.71(0.50-0.99) 0.045 - -
Lesion extension
     ≤2 areas 1 1
     > 2 areas 6.17 (4.43-8.52) <0.001 0.97 (0.52-1.77) 0.92
Clinical UICC stage
     Stage I 1 1
     Stage II 35.6 (11.6-110) <0.001 4.85 (1.39-17.0) 0.01
     Stage III 182 (61.9-535) <0.001 23.8 (7.01-80.6) <0.001
     Stage IV 664 (229-1920) <0.001 95.2 (26.2-347) <0.001
Pathology
     Well differentiated 1 1
     Non-well differentiated 20.6 (11.4-36.9) <0.001 2.68 (0.98-7.33) 0.055
Treatments
     Resection based 1 1
     CMT/ RT alone 18.9 (10.4-34.2) <0.001 3.26 (1.21-8.77) 0.02
     Supportive care 11.0 (5.89-20.4) <0.001 2.35 (0.78-7.03) 0.13

Table 2. Univariate and Multivariate Analysis by Binary LogisticRegression Analysis of Possible Factors Associated 
Gigh Mortality Rate of Gastric Cancer in Thailand Compared with that of in Japan
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Although we found difference in proportion of 
histological type between Thai and Japan, this could be 
attributed to the different criteria in the “main histological 
type” diagnosis. Japanese classification regards the 
prominent histological type as the “main histological type” 
while Western criteria used the highest grade [11, 12]. 
In addition, histology provided a marginally significant 
association with mortality in this study, showing 
better survival rate in patient with well differentiated 
adenocarcinoma. In Japan, high grade dysplasia is usually 
involved as well-differentiated early gastric cancer [12]. 
Disparity in pathology classification in early stage of 
gastric adenocarcinoma may affect the potential different 
outcome. 

H. pylori is a well-established carcinogen for gastric 
cancer [27]. The authors tried to evaluate the difference 
in H. pylori infection and eradication rate. Unfortunately, 
half of the patients with gastric adenocarcinoma in both 
countries were not tested for H. pylori status; hence, the 
data of H. pylori infection was not assessed in multivariate 
analysis and discussed as a significant associated 
factor. However, previous information established high 
prevalence of H. pylori infection in both Thailand and 
Japan at approximately 50%-70% [28, 29]. Therefore, 
the prevalence of H. pylori infection should not be an 
influential factor of the difference in mortality rate in 
these two countries. Virulence or host susceptibility of 
H. pylori infection should be further evaluated to address 
the associated poor prognosis of gastric adenocarcinoma 
in Thailand.

This study had some certain limitations. First, this is 
a retrospective study. Some particular information such 
as family history of gastric cancer, H. pylori infection 
and tumor size were still lacking due to incomplete data 
record. Despite this predictable flaw in retrospective 
study, this type of research still has its value and needed 
to define basic epidemiological differences. Second, the 
authors could not classify “endoscopic resection (ER)” 
as an independent category because none of Thai patients 
received ER. However, we grouped ER, surgical resection 
and surgical resection plus CMT/RT as “resection-based” 
treatment which represent the curative purpose. Finally, 
the authors did not match neither age nor gender before 
analysis. However, this study was originally designed as 
an epidemiological-based study to evaluate actual data 
between high- and low-prevalence countries of gastric 
cancer. The case-control matched method is considered 
for the future study.

In conclusion, the clinicopathological data of patients 
with gastric adenocarcinoma in Thailand and Japan were 
totally different. Country, clinical UICC staging II-IV 
compared to I and un-resected treatment method were 

the major prognostic factors for high mortality rate. Only 
direct adaptation of Japanese gastric cancer screening 
to Thailand may not be sufficient to improve outcome 
of Thai gastric cancer patients. Further evaluation in 
patient management including diagnosis, treatment 
and tumor biology are essential to find the individual 
strategy to improve survival of gastric adenocarcinoma 
in a low-prevalence area such as Thailand in the future.
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