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Abstract

Data from 44 cancer registries in 15 countries in Asia were published in Cancer Incidence in Five Continents
Volume IX (CI5 IX). These and findings from 3 other registries were here analysed to provide an overview on
the incidence and characteristics of specific cancers by country/region in Asia. Using the collected database, the
annual number of cancer cases and the corresponding population numbers divided into six age groups (0-29, 30-
39, 40-49, 50-59, 60-69, 70 and more) were extracted and used for incidence estimation. The incidence rates of
cancer across Asia vary greatly, with approximately three fold differences in both males and females.
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Introduction cancer cases and the corresponding population numbers
divided into six age groups (0-29, 30-39, 40-49, 50-59,
Asia represented more than 60% of the world60-69, 70 and more) were extracted and used for incidence
population in 2008 (World Population Prospects, The 200&stimation.
Revision) (United Nations, 2009) and according to the To calculate the pooled estimates of incidence rates ,
GLOBOCAN estimates in 2002, 45% (4.9 million) of all data from Chinese registries of mainland China
new cancer cases in the world diagnosed and 50% (3#&uangzhou, Jiashan, Nangang District, Harbin City,
million) of cancer deaths occurred in Asian countriesShanghai, and Zhongshan), Japanese registries (Aichi,
(Ferlay et al, 2004). Fukui , Hiroshima, Miyagi, Nagasaki, Osaka, and
Cancer is becoming a more important health problenyamagata), Malaysian registries (Penang, Sarawak), Thai
in Asian countries with aging of populations and changesegistries (Chiang Mai, Lampang, Songkhla), Viet Namese
in lifestyles associated with economic development. Thigegistries (Hanoi, Ho Chi Min), Turkish registries
underlines the necessity of high qualified cancer(Antalya, 1zmir), Indian registries (Chennai (Madras),

registration. New Delhi, Karunagappally, Mumbai (Bombay), Nagpur,
Poona, Trivandrum),were combined for each population.
Data Sources and Methods Then their annual numbers of cases and population by 5-

year age-group were summed up.

Data from 44 population-based cancer registries in  For the incidence rates in Cyprus, Hong Kong, Israel,
Asia published in Cancer Incidence in Five Continentslordan, the Republic of Korea, the Philippines (Manila),
Volume IX (CI5 IX) (Curado et al., 2007) and four Pakistan (Karachi), Singapore, Taiwan, national/regional
submissions with permission (Jordan cancer registrysegistry data were used and in Bahrain, Kuwait, Oman,
Taiwan cancer registry and two registries from Hanoi andlata for Bahraini, Kuwaitis, Omani were respectively
Ho Chi Min in Viet Nam) were included in the analysis. used. The age-standardized rates per 100,000 person-years
The countries included, population data and registryfor male and female were computed on the basis of the
details are summarized in Table 1. The populations wergiorld standard population (Segi, 1960).
categorized into four groups according to the geographical
location - Eastern Asia (Chinese registries, JapanesResults
registries, Korea, and Taiwan), South-Eastern Asia (Hong
Kong, Malaysian registries, Filipino registries, Singapore, Table 1 shows the list of countries/regions with the
Thai registries, and Viet Nam registries), Western Asianumbers of population in 2000 and coverage (%) by cancer
(Bahrain, Cyprus, Israel, Jordan, Kuwait, Kuwaitis, registries. The overall coverage percentage of each region
Oman,Omani and Turkish registries), and South-Centralvas 6.7% for Eastern Asia, 8.7% for South-eastern Asia,
Asia (Indian registries, Pakistan registry). 22.7% for Western Asia, and 3.2% for South-Central Asia

Using the collected database, the annual number qtlata not shown). The population coverage was less than

!Data Analysis and Interpretation GroufDescriptive Epidemiology Production Group, International Agency for Research on
Cancer, Lyon, Francé\ational Cancer Center, Goyang, Koré&ancer registries from Asia included in Cancer Incidence in Five
Continents, Vol 9 *For correspondence: shinhr@iarc.fr
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Table 1. List of Countries/Regions with Populations and Coverage by Cancer Registries

Population No. of population in 2000 (in 1,000s) Registries submitted  Registries accepted Data
Male Female Total n % coverage n % coverage Included
Eastern Asia
Chinese (Mainland) 655,211 618,768 1,273,979 24 3.4 5 1.0 5
Japanese 62,178 64,856 127,034 7 13.0 7 13.0 7
Korea* 23,121 23,308 46,429 8 100 8 100 KCCR*
Taiwan 11,375 10,870 22,245 1 100 1
South-Eastern Asia
Hong Kong 3,206 3,431 6,637 1 100 1 100 1
Malaysian 11,680 11,317 22,997 2 13.4 2 13.4 2
Philippines 38,151 37,615 75,766 3 17.0 1 7.0 1
Singapore 1,610 1,610 3,220 1 100 1 100 1
Thai 30,301 31,137 61,438 6 21.3 3 5.8 3
Viet Namese 39,275 39,396 78,671 2 9.9 2
Western Asia
Bahrain, Bahraini 387 285 672 1 59.3 1 59.3 1
Cyprus 387 399 786 1 88.8 1 88.8 1
Israel 3,004 3,080 6,084 1 100 1 100 1
Jordan 2,590 2,382 4,972 1 100 1 100 1
Kuwait, Kuwaitis 1,355 874 2,230 1 38.4 1 38.4 1
Oman, Omani 1,423 1,019 2,442 1 71.8 1 71.8 1
Turkish 34,437 33,798 68,234 2 7.0 2 7.0 2
South-Central Asia
Indian 525,068 496,016 1,021,084 9 3.6 7 3.5 7
Pakistan (Karachi) 73,423 69,226 142,648 1 1.2 1 1.2 1

* Korea Central Cancer Registry data (1999-2001) were used

5% in China, Pakistan, and India and less than 10% in the The incidence rates of cancer across Asia vary greatly.
Philippines, Thailand, and Turkey. There were approximately three fold differences in cancer

Tables 2, 3 and 4 provide details on quality, populationsicidence rates in males and females. Men in Israel (ASR
and incidence rates by sex and age group, and cumulatie8.0 per 100,000 males) and in the Republic of Korea
rates (risks, %) at age 74, respectively. In terms of th@ASR 281.9) showed the highest cancer risk, but men in
quality indices of each registry, most registries met th®man (Omani) (ASR 100.9) and in India (103.9) showed
inclusion criteria for CI5 IX, except two registries from the lowest cancer risk. Women in Israel (ASR 270.7 per

Viet Nam. 100,000 females) and in the Philippines (ASR 205.0) had
Table 2. Quality Indices for Registries Included in CIV IX for Each Country/Region
Population No of CR Males Females
MV% DCO% M/1% UB% MV% DCO% M/1% UB%
Eastern Asia
Chinese (Mainland) 5 58.4-78.0 0.0-2.2 56.7-80.3 0.0-1.0 71.1-86.4 0.0-1.9 43.5-56.0 0.0-0.8
Japanese 7 77.6-84.5 3.1-17.0 47.6-67.9 0.0-5.1 75.8-86.0 4.1-16.2 42.1-61.6 0.0-5.7
Korea 9 72.2 6.1 62.2 - 78.8 5.8 46.1 -
Taiwan 1 82.4 - 64.5 - 78.8 - 48.8 -
South-Eastern Asia
Hong Kong 1 84.4 1.5 60.7 - 87.7 1.4 47.1
Malaysian 2 84.3-84.6  6.2-7.7 29.3-50.0 0.0-0.3 87.8-88.8 4.1-5.8 22.6-39.9 0.0-0.2
Philippines (Manila) 1 63.9 12.7 - 0.0 77.6 8.1 - 0.0
Singapore 1 87.5 0.0 65.0 - 92.3 0.0 47.8 -
Thai 3 59.9-82.8  4.4-12.7 10.5-79.8 0.0-0.1 71.3-88.9 2.7-8.8 8.8-65.8 0.0-0.2
Viet Namese 2 53.4-64.3 57.0-78.0
Western Asia
Bahrain, Bahraini 1 84.4 6.5 67.8 0.5 91.4 4.9 47.8 04
Cyprus 1 95.3 - 24.9 1.2 96.8 - 18.9 0.7
Israel 1 85.4 3.3 46.0 4.0 88.7 3.0 42.0 2.3
Jordan 1 99.7 - - - 99.6 - - -
Kuwait, Kuwaitis 1 84.3 12.2 52.4 0.4 88.6 9.4 44.3 0.2
Oman, Omani 1 89.3 1.1 - 0.7 92.3 0.5 - 0.2
Turkish 2 86.7-88.2 0.0-1.8 36.5-54.8 1.7-2.0 88.7-92.0 0.0-1.2 22.7-38.1 1.1-2.1
South-Central Asia
Indian 7 73.3-88.0 2.4-6.9 37.8-54.9 0.0-9.3 78.7-92.3 2.0-6.5 0.0-5.2 32.1-46.0
Pakistan (Karachi) 1 89.5 1.1 - - 93.2 0.5 - -

MV: morphologically verified, DCO: Death certificate only, M/I: mortality incidence ratio, UB: unknown basis of gisgno
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Table 3. Number of Person-years and Crude and Age-standardized Cancer Incidence Rates by Sex, 1998-2002

Population Males Females
PY Cases CR ASR PY Cases CR ASR
Eastern Asia
Chinese (Mainland) 27,923 80,757 289.2 223.6 27,077 64,498 238.2 161.7
Japanese 41,349 202,021 488.6 270.7 43,362 43,883 331.8 166.3
Korea 95,726 241,155 251.9 2819 94,974 83,620 193.3 162.7
Taiwan 56,875 165,445 290.9 254.3 54,349 119,916 220.6 192.1
South-Eastern Asia
Hong Kong 16,353 56,776 347.2 259.6 16,921 45,492 268.9 190.7
Malaysian 7,769 8,047 103.6 143.0 7,624 8,683 1139 138.5
Philippines (Manila) 12,991 14,119 108.7 209.8 13,446 18,638 138.6 205.0
Singapore 8,053 17,810 221.2 2215 8,051 18,185 225.9 189.7
Thai 8,736 12,002 137.4 136.2 8,953 13,116 146.5 134.8
Viet Namese 16,789 13,534 80.6 154.2 17,005 12,349 72.6 111.6
Western Asia
Bahrain, Bahraini 1,005 929 92.4 156.0 987 944 956 1414
Cyprus 1,716 4,311 251.3 188.0 1,776 4,081 229.8 1714
Israel 5,153 48,406 319.5 288.0 15,489 52,172 336.8 270.7
Jordan 13,182 9,833 746 1325 12,024 9,215 76.6 126.4
Kuwait, Kuwaitis 2,110 1,294 61.3 119.9 2,167 1,648 76.1 127.2
Oman, Omani 3,568 1,859 52.1 100.9 3,450 1,627 47.2 86.5
Turkish 11,933 20,669 173.2 190.6 1,795 13,317 1129 113.6
South-Central Asia
Indian 96,513 69,268 71.8 103.9 82,524 69,607 84.3 108.9
Pakistan (Karachi) 4,643 4,454 95.9 162.3 3,975 4,085 102.8 187.9

PY, Person-years (in thousands); CR, crude rate; ASR, age-standardized rate

the highest incidence rates of cancer, but women in Omamere published in CI5 IX. The overall population coverage
(Omani) (ASR 86.5) and in India (ASR 108.9) had thas 155 millions (approximately 4% of the total population
lowest. Incidence data for the major cancers in males Asia) (Curado et al., 2007). There was a small increase

and females are summarized in Table 5a and 5b. in the number of registries from Asia compared to those
in CI5 VIII (43 cancer registries from 12 countries) (Parkin
Discussion et al., 2002).

The purpose of Cancer Incidence in Five Continents
Among submissions from 77 cancer registries (18s to present comparable incidence rates of cancer from
countries), data from 44 cancer registries (15 countries)ifferent populations world-wide. As described in Chapter

Table 4a. Age-specific Incidence, Crude, and Standardized (World Standard) Rates/100,000 : Males

Population No of cases  Age 0-29 30-39 40-49 50-59 60-6870 ASR Cumulative*
unknown rate risk (%)
Eastern Asia
Chinese (Mainland) 80,757 0 14.8 59.7 184.0 398.7 989.7 2,069223.6 256 226
Japanese 202,021 13 12.8 404 1625 490.8 1,286.9 2,69480.7 317 272
Korea 241,155 3 14.8 58.1 199.2 621.0 1,365.3 2,270.881.9 343 29.0
Taiwan 165,445 0 17.9 88.8 2424 5447 1,1444 1,897.054.3 29.3 254
South-Eastern Asia
Hong Kong 56,776 20 18.8 68.2 199.3 4804 1,1645 2,313459.6 29.7 257
Malaysian 8,047 4 14.4 474 1186 296.2 663.8 1,016.543.0 17.0 156
Philippines (Manila) 14,119 173 15.6 50.1 127.9 3984 959.2 1,76329.8 245 217
Singapore 17,810 1 16.3 48.4 1256 377.1 1,027.9 2,094R1.5 250 221
Thai 12,002 4 13.4 475 116.8 297.0 624.1 966.2436.2 159 147
Viet Namese 13,534 46 12.1 46.9 1535 3448 699.7 1,0521464.2 18.1 16.6
Western Asia
Bahrain, Bahraini 929 0 13.2 29.9 85.6 249.3 666.7 1,618.256.0 18.0 165
Cyprus 4,311 92 22.9 57.8 111.0 3195 848.3 1,608.288.0 21.8 19.6
Israel 48,406 0 23.0 709 1732 501.2 1,421.9 2,592.988.0 344 291
Jordan 9,833 1 18.2 53.0 1258 2818 571.8 867.032.5 154 143
Kuwait, Kuwaitis 1,294 6 155 40.6 814 221.7 530.0 969.119.9 13.2 124
Oman, Omani 1,859 0 111 36.5 105.3 209.0 449.9 642100.9 120 113
Turkish 20,669 18 16.4 456 1547 434.0 9452 1,330.190.6 236 21.0
South-Central Asia
Indian 69,268 345 12.9 314 92.6 2429 4714 645.303.9 122 115
Pakistan (Karachi) 4,454 0 19.1 83.2 177.6 355.0 757.2 778162.3 195 177
* 0-74
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Table 4b. Age-specific Incidence, Crude, and Standardized (World Standard) Rates/100,000 : Females

Population No of cases  Age 0-29 30-39 40-49 50-59 60-6870 ASR Cumulative*
unknown rate risk (%)
Eastern Asia
Chinese (Mainland) 64,498 0 15.7 775 2226 3647 6244 1,071181.7 18.1 16.6
Japanese 143,883 37 12.9 79.4 2365 3705 6239 1,21686.3 18.1 16.6
Korea 183,620 2 20.2 109.2 240.0 386.7 580.0 887.262.7 18.0 16.5
Taiwan 119,916 0 19.3 1136 2644 4393 723.6 1,176.692.1 21.3 192
South-Eastern Asia
Hong Kong 45,492 22 20.3 103.7 267.5 4234 676.2 1,328290.7 205 185
Malaysian 8,683 7 15.1 84.3 2085 365.3 510.1 637.238.5 153 14.2
Philippines (Manila) 18,638 235 176 1084 2783 5005 7775 1,121205.0 23.1 26.0
Singapore 18,185 9 16.2 94.7 2679 4605 659.6 1,272189.7 20.3 184
Thai 13,116 1 16.9 916 2085 3429 506.8 575.9434.8 151 14.0
Viet Namese 12,349 32 13.0 57.8 167.4 3204 4191 462.111.6 127 119
Western Asia
Bahrain, Bahraini 944 1 12.7 87.6 205.8 326.7 5223 81511.4 158 146

Cyprus 4,081 54 255 100.1 2389 4444 5873 822.471.4 188 171

Israel 52,172 0 240 1258 3355 666.8 1,084.0 1,699.270.7 30.5 26.3
Jordan 9,215 0 16.4 89.0 197.3 335.3 478.0 446.026.4 14.1 13.1
Kuwait, Kuwaitis 1,648 3 14.7 67.0 200.5 304.6 475.3 617.127.2 14.0 13.0
Oman, Omani 1,627 2 12.7 543 129.0 204.5 300.6 374.86.5 9.9 9.4
Turkish 13,317 21 14.0 63.2 1723 284.4 4179 565.1113.6 12.8 12.0
South-Central Asia
Indian 69,607 346 11.4 59.1 171.6 306.9 418.2 432.808.9 12.3 11.6
Pakistan (Karachi) 4,085 0 175 148.4 2945 576.4 7555 421187.9 21.0 19.0
* 0-74

5: Comparability and quality of data in Cancer Incidenceexample, the MV% of liver cancer gradually decreased
in Five Continents Volume 9, many indices werein the data from some Asian registries. In the practice
considered as inclusion criteria (Curado et al., 2007). guidelines, the diagnostic criteria of hepatocellular
Of the data quality indicators, percentage ofcarcinoma included the non-invasive methods defined by
microscopic verification (MV) index was specifically low the European Association for the Study of the Liver (Bruix
in data from Asian cancer registries due to the higletal., 2001) and by the American Association for the Study
proportions of liver cancer (Curado et al., 2008). Forof Liver Disease (Bruix and Sherman, 2005). In the regions
] with a high proportion of liver cancer among the total
Table 5a. Age-standardized (World Standard)  nymber of incidence cases, the overall MV% was highly
Incidence Rates per 100,000 by Major Site and affected by the MV% of liver cancer. Therefore, MV%
Country - Males without liver cancer was considered as one of the criteria
Population C00-14 C15 C16 C18-21 C22 C33-34 cCe1lfor acceptance.
Eastern Asia There were clear geographical differences in risk by
Chinese 12.4 105 287 252 291 532 6.0 cancersitewithinAsian populationgor males, incidence
Japanese 6.4 112 58.8 444 28.7 41.8 14.8rates of cancers of head and neck, esophagus, stomach,

Korea 6.4 83 659 295 449 511 8.5 andliverwere higherin Eastern Asiathan those in Western
Taiwan 323 84 175 323 526 371 14.1 Asia. In Western Asia, incidence rates of cancers of
South-Eastern Asia colorectal anus and prostate were higher than in Eastern

HongKong 24.3 95 147 392 295 579 150 Agja. For females, geographical variations by cancer sites
Malaysia ~ 17.8 22 123 174 96 271 7.6 \yare much more variable than in males. These

Philippines 124 31 7.9 243 21.7 517 253 . L . . .
Singapore 170 50 183 401 18.8 453 17.3 geographical variations might be explained in part due to

Thai 121 38 48 103 188 321 5o differences of prevalence of known risk factors (Park et
VietNam 143 56 247 129 206 320 30 @al, 2008).

Western Asia Among 49 countries/regions in Asia, data from 15
Bahrain 66 42 85 132 53 34.2 14.3 countries/regions were available for the present study.
Cyprus 36 11 7.0 216 3.2 248 40.8 Eventhoughsome registries published their data recently,
Israel 6.0 21 116 417 33 322 50.2 data of more than 30 countries/regions are not available
Jordan 49 17 68 148 26 176 121 (g e included in this study. The registries which did not

Kuwaitis 44 22 34 137 84 156 105

; cover the entire population are mostly from urban areas,
Omani 43 26 134 53 74 98 105

Turkish 59 21 109 139 34 646 152 f’fucthNas M?E'Ia 't?] the Ph'"p?'n? f‘l.”d.tt.hf. twofc't'tehs n
South-Central Asia e am. us ere are potential imituations ror tneir

Indian 184 66 53 56 33 106 6.5 applicabilitytosubsequent study populations.
Pakistan 307 67 60 7.1 54 252 10.1 Originally, cancer registries were primarily concerned

C00-14. Head and Neck: C15, Oesophagus: C16, Stomach: c1¥‘-"th the descrlptlo_n of cancer patterns, trends in cancer
21,Colorectal Anus: C22, Liver: C33-34, Lung: C61, Prostate occurrence and etiology of cancer. More recently, in the
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Table 5b. Age-standardized (World Standard) Cancer Incidence Rates per 100,000 by Major Site and Country
- Females

Population C00-14 Ci15 Ci16 C18-21 C22 C33-34 C50 C53 C73
Eastern Asia
Chinese (Mainland) 5.6 2.7 13.8 20.6 8.8 21.1 31.2 3.2 4.1
Japanese 2.1 1.7 22.8 25.8 9.2 13.1 35.1 6.7 5.6
Korea 1.8 0.6 25.9 17.7 12.0 12.5 23.3 15.4 12.2
Taiwan 5.8 0.8 9.1 25.3 20.4 18.0 35.3 21.3 7.3
South-Eastern Asia
Hong Kong 9.3 1.7 7.3 28.4 7.3 234 41.3 9.8 7.2
Malaysia 8.9 1.7 6.9 14.0 3.4 10.7 29.4 16.8 35
Philippines (Manila) 6.9 0.8 54 18.5 7.0 14.8 55.2 19.8 111
Singapore 5.9 1.1 9.9 29.3 4.8 16.4 54.1 10.6 6.6
Thai 5.3 1.0 3.2 8.6 7.2 18.6 20.6 23.8 4.9
Viet Namese 6.5 0.9 11.6 8.9 4.9 9.0 21.5 15.3 3.3
Western Asia
Bahrain, Bahraini 2.6 1.8 5.4 7.3 3.1 11.8 46.8 6.0 7.7
Cyprus 2.2 0.3 4.3 16.9 1.1 5.0 62.2 4.3 9.3
Israel 2.8 0.9 6.3 33.8 1.5 12.1 92.2 5.4 11.7
Jordan 2.5 0.9 3.7 13.3 1.5 3.6 42.5 3.3 5.2
Kuwait, Kuwaitis 3.1 1.6 2.6 12.5 3.6 4.6 41.3 4.5 7.3
Oman, Omani 2.0 2.7 6.2 3.7 3.2 2.3 14.6 6.5 5.9
Turkish 2.6 1.0 5.2 9.7 1.3 5.6 33.3 5.1 3.9
South-Central Asia
Indian 7.8 4.3 2.6 4.2 15 2.9 27.3 18.2 2.0
Pakistan (Karachi) 23.8 8.6 3.6 5.2 3.7 3.6 69.0 7.5 29

C00-14, Head and Neck; C15, Oesophagus; C16, Stomach; C18-21,Colorectal Anus; C22, Liver; C33-34, Lung; C50, Breastx3533Cervi
Thyroid

last 20 years, cancer registries provided not onlyurado MP, Edwards B, Shin HR, et al (2007). Cancer Incidence
information on the incidence and characteristics of specific in Five Continents Volume IX (IARC Scientific Publications
cancers, but also represented the basis of cancer control No. 160). IARC: Lyon.

planning and evaluation and the care of individual cancéfurado MP, Voti L, Sortino-Rachou AM (2008). Cancer
patients and their survival (Parkin, 2006). The results with ~ regdistration data and quality indicators in low and middle
high quality could be used for cancer treatment and cancer income countries: their interpretation and potential use for

control. The extent of collaboration in cancer research the improvement of cancer ca@ancer Causes Control
) (Epub ahead of print).

between developing and developed countries Waggjay 3, Bray F, Pisani P, Parkin DM (2004). GLOBOCAN
suggested to enhance either hospital-based or population- 2002: cancer Incidence, Mortality and Prevalence

based cancer registries and to be available cancer data in worldwide. IARC CancerBase No. 5, version 2.0,

developing countries (Valsecchi and Steliarova-Foucher, 1ARCPress, Lyon.

2008). Through the collaboration and twining of cancePark S, Bae J, Nam BH, Yoo KY (2008) Aetiology of cancer in

registries within the Asian countries, the results with high ~ Asia.Asian Pac J Cancer Pre9, 371-380

quality at the international level might be obtainable. ThefParkin P{V' (Iio?g Thg evoluéiogoo; :Shlezpopulation-based cancer
registry.Nat rev Cancep, -

development of cancer control strategy should be takeparkir?DMy, Whelan SL. Feerlay 3, Toppo L, Thomas DB (2002)

account together with prevalence of risk factors and the

L . : Cancer Incidence in Five Continents, Volume VIIl, (IARC
amount of level of incidence obtained from population-  gqjentific Publications No. 155). IARC: Lyon.

based cancer registry with high completeness. Segi M (1960) Cancer Mortality for Selected Sites in 24
Countries (1950-1957). Tohuku University: Sendai, Japan.
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