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Abstract

The countries of mainland South-East Asia, Myanmar, Thailand, Laos, Cambodia and Viet Nam, share a
long history of interactions and many cultural similarities, as well as geographical contiguity. They therefore
can beusefully examined asa group when considering measur esfor control of cancer and other non-communicable
diseases. Liver cancer isconsistently found at higher incidence than most other parts of Asia, with lung cancer
astheother most important neoplasm in males. In femalescervical and breast cancer about equally predominate,
throughout. However, therearealso major differences, particularly with regard to stomach and nasopharyngeal
cancer, only found at relatively high incidencein Viet Nam. The present review wasconducted to gather together
registry data on cancer prevalence and epidemiological findings cited in PubMed in order to obtain as
comprehensivepictureaspossibleof thepresent status. It ishoped that future cooper ation acrosstheregion will
facilitate development of coordinated cancer control programs to reducethe burden.
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Introduction to only three in 2007. Therefore, for Tables 2 and 3, data
from 2007 were used for Chiang Mai, Lampang and
Songkhla, whilethosefor other registriesarefrom the 2002

volume. Since there are no national registries, data from

The countries of the Myanmar (Burma), Thailand,
Laos, Cambodiaand Viet Nam constitute mainland South-

East Asiawith apopul ation of approximately 200 million.
They share a great deal in terms of culture and this is
reflected to some extent in the prevalent cancers. Naturally,
they also present socioeconomic diversity and thisallows
pointersto be gained into etiological factors. The present
review concerns cancer registration findings, available at
the International Agency for Cancer Research Descriptive
Epidemiology group website (www-dep.iarc.fr), and
published information on epidemiology of the disease,
accessible through PubMed.

Cancer Registration in Mainland South-East
Asia

The population-based cancer registries included in
Cancer Incidence in Five Continents (CIV) are listed in
Table 1 and members of the International Association for
Cancer Registries within the region are shown in Figure
1. InVolumeVIl1I in 2002 there were some seven regarded
as sufficiently accurate for inclusion but this was reduced

Globocan 2002 have been used for comparison purposes
to generate the percentages of all cancers accounted for
by thefivemost frequent tumoursin Figure 2 in the present
report.

With the exception of Globocan, no dataare publically
available for Myanmar, Laos or Cambodia. In Thailand,
cancer registration was started in 1971 by the Nationa
Cancer Ingtitute, with the collection of information on
cancer patients treated in 53 hospitals throughout the

Table 1. Numbers of Mainland South-East Registries
in the Series of Nine Volumes of CIV

Volume 1 mivo v o ve vl vl IX
Chiang Mai 1 1 1 1
Lampang 1 1
Khon Kaen 1 1 1
Bangkok 1
Songkhla 1 1
Ho Chi Minh City 1
Hanoi 1 1

1UICC Asian Regional Office for Cancer Control, apocpcontrol @yahoo.com, 2National Cancer Center, Tokyo, Japan, *National
Cancer Institute, Bangkok, Thailand, “Hanoi Medical University, "Ha Noi Cancer Registry, National Cancer Institute, Hanoi, Viet
Nam, SMinistry of Health, Cambodia, ’Khon Kaen University, Thailand, 8Prince of Songkla University, Thailand, °Ho Chi Minh
Cancer Registry, Viet Nam

Asian Pacific Journal of Cancer Prevention, Vol 9, 2008 67



Malcolm A Moore et al

® |ACR Voting CIV
® |ACR Voting Non-CIV
@ IACR Non -Voting

Figure 1. Cancer Registries in Mainland South-East
Asia

country. Thefirst popul ation-based cancer registry started
in 1986 in Chiang Mai, followed by Khon Kaen in 1988,
Songkhla and Bangkok in 1990 and Lampang in 1993.
With the cooperation of theregistries, the National Cancer
Institute in Bangkok, and the International Agency for
Research on Cancer (IARC), the first volume of Cancer
in Thailand was published in 1993 (Deerasamee et al.,
1993). The second volume, with datafrom 1992-1994 was
published in 1999, and the third in 2003. Updates have
also been published by Sriplung et a (2005; 2006). In
Viet Nam, first data were for Hanoi (Anh et al., 1993)
and findings for adults and children in Ho Chi Minh City
were published in 1998 and 2000, respectively (Nguyen
et al., 1998; 2000). A series of papers have also appeared

from the Ngoan group on populational based mortality
and survival in different parts of the country (Ngoan,
2006a; 2006b; Ngoan et al., 2002; 2007a; 2007h), aswell
as differences in incidences between Hanoi in the north
and Ho Chi Minh City in the south of the country (Ngoan
et al., 2001). Both Thailand (Deerasameeet al., 2001) and
Viet Nam (Anh, 2001) contributed to the 2001 APJCP
supplement on Cancer in Asia (Parkin and Vatanasapt,
2001).

Organ Specific Epidemiology

Skin Cancer
Skin cancer is very infrequent in the region.

Oral Cancer

Cancer of the buccal cavity is relatively common in
Myanmar, Cambodiaand in the South of Thailand, where
it occupies second place and equal numbers of tongue and
mouth sites have been described. Otherwiseit isgenerally
rare (see Figure 3) and may be decreasing, as observed
for Chiang Mai (Reichart et al., 2003). Betel chewing may
be prevalent in elderly, like Cambodian women, but
younger people do not take up the habit (Reichart et al.,
1996; 1997; 2002). In Songkhla, genetic influence has been
proposed to interact with environmental factors
(Kietthubthew et al., 2001; Kietthubthew et al., 2003;
Kietthubthew et al., 2005). Betel chewing with or without
smokel esstobacco use may induce oral cancersviaap53-
independent pathway (Thongsuksai and Boonyaphiphat,
2001). Individuals who have homozygous deletion of the
GSTM1 genehaveincreased risk, which increasesfurther
when these individuals are exposed to environmental

Table 2. Age-standar dized Population-based Cancer Incidence Data for Mainland South-East Asian Countries

- Males
Thailand Viet Nam
Chiang Mai* Lampang* Khon Kaen* Bangkok? Songkla* Hanoi# Ho Chi Minh*

Lip 0.2 0.3 0.3 0.0 0.2 0.2 0.0
Tongue 21 0.9 0.7 2.4 4.4 12 20
Mouth 2.0 13 14 21 4.6 0.8 19
Nasopharynx 39 25 37 7.4 2.7 12.8 83
Hypopharynx 14 0.5 - - 2.7 - -
Oesophagus 22 16 16 4.4 7.8 29 4.4
Stomach 5.9 53 32 49 2.7 27.0 18.7
Colon 5.0 7.9 4.8 10.3 5.3 55 75
Rectum 4.6 39 2.7 6.3 4.4 5.2 55
Liver 184 323 88.0 14.4 8.6 20.0 271
Gallbladder 17 29 19 13 0.8 05 16
Pancreas 14 2.0 10 18 18 14 24
Larynx 3.0 19 14 41 38 15 4.6
Trachea, lung 326 51.7 185 25.7 154 344 26.9
Penis 17 16 16 0.9 22 23 14
Prostate 53 49 24 6.4 4.6 15 38
Kidney 17 0.8 14 20 0.7 05 13
Bladder 5.1 5.6 33 6.8 4.4 31 3.0
Brain 16 11 2.7 24 15 0.7 23
Thyroid 11 0.8 0.9 13 17 13 13
Non-Hodgkin 7.1 6.0 3.7 5.0 55 7.2 32
Leukemia 4.2 4.1 4.2 39 3.2 45 39
Total 148 166 179 144 109 155 147

*Curado et al., 2007; *Parkin et al., 2002
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Figure 2. Percentage Data for the Five Most Prevalent Cancers in Countries of Mainland South-East Asia (
from Globocan, 2002: Ferlay et al., 2004, * Curado et al., 2007 and “Parkin et al., 2002)

Table 3. Age-standar dized Population-based Cancer Incidence Data for Mainland South-East Asian Countries

- Females
Thailand Viet Nam
Chiang Mai* Lampang* Khon Kaen” Bangkok? Songkla* Hanoi# Ho Chi Minh*

Lip 0.4 0.5 2.6 05 04 0.2 05
Tongue 0.9 0.8 0.9 0.7 0.7 13 0.6
Mouth 1.6 1.7 2.2 12 15 11 1.3
Nasopharynx 15 15 13 20 0.9 55 2.2
Hypopharynx 0.4 0.2 - - 0.5 - -
Oesophagus 0.7 0.6 0.5 1.0 1.7 0.6 0.6
Stomach 4.6 33 19 3.7 12 13.2 8.1
Colon 5.0 7.2 2.8 7.2 3.8 29 5.3
Rectum 3.7 24 21 39 32 3.7 4.1
Liver 6.7 14.8 354 3.9 19 5.2 6.4
Gallbladder 24 3.7 17 13 12 0.2 12
Pancreas 12 19 0.6 12 0.7 0.7 14
Larynx 0.6 0.8 0.0 0.2 04 0.2 04
Trachea, lung 23.6 27.0 6.6 7.8 54 7.2 75
Breast 216 220 10.8 255 18.2 21.0 13.6
Ovary 5.6 5.4 5.7 6.2 5.6 45 4.2
Corpus uteri 35 31 2.2 4.2 3.0 16 30
Cervix uteri 289 224 16.5 209 17.8 6.7 28.8
Kidney 0.9 0.4 0.8 11 0.6 0.3 0.8
Bladder 23 16 0.5 18 0.7 0.6 0.7
Brain 14 22 25 2.0 12 0.5 14
Thyroid 45 3.7 33 35 6.2 2.4 2.8
Non-Hodgkin 4.6 4.6 2.7 3.7 4.0 31 2.0
Leukemia 3.7 35 4.0 29 32 3.2 31
Tota 159 154 128 127 98 102 116

*Curado et al., 2007; *Parkin et al., 2002
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Figure 3. Male Oral (left) and Oesophageal (right)
Cancer Incidences/100,000 (Globocan, 2002: Ferlay et d.,
2004)
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toxicants such as chemicals in cigarette smoke, alcohoal,
and betel quid (Kietthubthew et a., 2001). Morerecently,
a case-control study suggested a role of radium-
contaminated well water as arisk factor for cancer of the
upper digestivetract (Hirunwatthanakul et al., 2006). The
lower risk of advanced stage oral squamouscell carcinoma
associated with ul cerative tumours and those on the floor
of the mouth may be due to their being more readily
detected by the patients (Kerdpon and Sriplung, 2001).

Nasopharyngeal Cancer

Nasopharyngeal cancer isrelatively rareexceptinViet
Nam. In Thailand it is associated with the GSTM1 null
genotype (Tiwawech et a., 2005), which may be a useful
genetic marker detectable by PCR (Tiwawech et al.,
20083). The LMP1 subtypes of the Epstein-Barr virus
may aso be involved in susceptibility to nasopharyngea
carcinomain Thais (Tiwawech et a., 2008b).

Oesophageal Cancer

Oesophageal cancer isrelatively commonin Myanmar
and the South of Thailand but isinfrequent el sewhere (see
Figure 3). Alcohol consumption, smoking and chewing
betel significantly increase risk (Boonyaphiphat et a.,
2002). Mostly the oesophageal cancersare SCCs(seeTable
4), found in the mid thoracic portion, at least in Songkhla
(Puttawibul et ., 2001).

Table 4. Oesophageal Cancer Histopathology: SCC-
AC Percentages

Male Female

SCC AC Ratio SCC AC Raio
ChiangMai 921 53 1741 855 50 1711
Lampang 80.0 80 10.0:1 100 0
Khon Kaen ? ? ? ? ? ?
Bangkok ? ? ? ? ?
Songkhla 945 11 7701 881 95 931
Ho Chi Minh ? ? ? ? ? ?
Hanoi ? ? ? ? ? ?
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Stomach Cancer

Stomach cancer israre except in Viet Nam (see Figure
4) and rates appear steady (Suwanrungruang et a ., 2006).
Within Thailand there is also some variation, with higher
rates in the North and Bangkok, this to some extent
corresponding with differences in dietary nitrate, nitrite,
and nitrosamineintakes (Mitacek et d ., 2008). High intake
of salt and fermented foodsis associated with an increased
risk (Sriamporn et al ., 2002). Protective effects have been
reported for high intake of fruits and vegetables, while
sauces may increase risk (Suwanrungruang et al., 2008).
While prevalence of Helicobacter pylorisinfectionin Viet
Nam is from 70-75% in both sexes (Hoang et a., 2005),
the stomach cancer rate in males is significantly higher,
suggesting aninfluence of other environmental risk factors
(Ngoan et al., 2008b).

Colorectal Cancer

Colorectal cancer is not infrequent in Thailand,
Cambodia and Viet Nam (see Figure 4) and is on the
increase (Sriplung et a., 2006; Suwanrungruang et al.,
2008; Khuhaprema and Srivatanakul, 2008). The
male:female ratio is generally above or around 1:1 (see
Table 5),but there is considerable variation in the
colon:rectum ratio. Risk factorsinclude meat consumption
and cancer in the family (genetic influence) (Sriamporn
et al., 2007). An earlier study pointed to elevated risk for
those with a history of bowel polyps, parent’s history of
colon cancer, anal abscess, chronic colitis, chronic
hemorrhoids, alow frequency of stools and some dietary
factorslike bacon and butter (L ohsoonthorn and Danvivat,
1995). The prevaence in the Central region of Thailand
and in Ho Chi Minh City might point to a link with
affluence. A colorectal cancer screening programmeisnow
planned for Thailand (Khuhaprema and Srivatanakul,
2008). COX-2levelsin colorectal tumor specimenswere
significantly correlated with histological differentiation,
(Sankhasard et a., 2004).
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Figure 4. Male Gastric (left) and Colorectal (right)
Cancer Incidences/100,000 (Globocan, 2002: Ferlay et d.,
2004)




Table 5. Colorectal Cancers: Colon and Rectal
Carcinoma I ncidences and Ratios

Male
Colon Rectum Ratio

Female
Colon Rectum Ratio

Chiang Mai 50 46 111 50 37 141
Lampang 79 39 201 72 24 301
Khon Kaen 48 27 181 28 21 131
Bangkok 103 6.3 1.6:1 72 39 1.8:1
Songkhla 53 44 121 38 32 1.2:1
HoChi Minh 55 52 111 29 37 081
Hanoi 75 55 141 51 41 121
Liver Cancer

Themainland areaof South-East Asiaisvery definitely
high risk with regard to liver cancer (see Figure 5).
However, the situation is complicated by the more than
12-fold geographic variation in the occurrence of
cholangiocarcinoma (CCA), while the frequency of
hepatocellular cancer ismore or less constant (Srivatanakul
et a., 2004). CCA isusualy rare (worldwide it accounts
for about 15% of liver cancers); the very high incidence
in Khon Kaen is the result of infection by the liver fluke
(Opisthorchisviverrini), acquired through eating raw fish,
a common feature of the local diet (Srivatanakul et al.,
1991a; IARC, 1994; Chaimuangrg et al 2003; Sriamporn
etal., 2004; Srivatanakul et al., 2004; Honjo et & ., 2005).
Cigarette smoking may act together with the parasite
(Mitacek et al., 1999). There may also be roles for
carcinogens like aflatoxin and nitrosamines (Srivatanakul
etal., 19915;1991b). In Khon Kaen, 82% of casesare CCA
and the proportion is also relatively high in Chiang Mai
and Lampang, but lower in Bangkok, wherethe casesmay
be mainly in migrants from the northeast, and rare in
Songkhla (Sriplung et al, 2003; Sriplung et a, 2005).

Liver cancer appears to be increasing, especialy in
the central and southern regionsof Thailand (Amonet al.,
2005). The possible role of nitrosamines in Thai food in
the aetiology of both types of liver cancer has been stressed
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Figure 5. Male Liver (left) and Pancreatic (right)
Cancer Incidences/100,000 (Globocan, 2002: Ferlay et d.,
2004)
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(Srivatanakul et al., 2004). Hepatitis B isthemain etiologic
factor (Sooklim et al., 2003), with alesser role for HCV
(Tangkijvanich et al., 1999). However, thereisareported
high prevalence of hepatitis C in patientswith thalassemia
and patients with liver diseases in Myanmar (Burma)
(Okada et al., 2000).There is a high age-dependent
incidence of liver cancer among carriers of HBSAg (+) in
Hanoi City (Ngoan and Yoshimura, 2001). HBV and HCV
infection are widely spread in rural ethnic populations of
northern Thailand (Ishidaet al., 2002). Ancther potential
influence is dioxin exposure (Ngoan and Yoshimura,
20014). Liver cancer was earlier reported to be more
frequent in the South of Viet Nam than in the North (Anh
et a., 1993; Nguyen et a., 1998; Anh and Duc, 2002).

Control of hepatitis virus infection must emphasize
new developments (Poovorawan et al., 2001). The
incidence of hepatocellular carcinoma is significantly
lower in Thai children who receive hepatitis B vaccine at
birth (Wichajarn et al., 2008), although one evaluation of
the vaccination programme in Chiang Mai showed a
moderate coverage in Thai children (Jutavijittum et al,
2005). However, it was still much lower than the
prevalence reported inthe sameregion prior to vaccination
(Kozik et al, 2000).

The possibility that the incidence of non-endemic
cholangiocarcinoma is increasing should also be
investigated asaglobal increasing trend has been observed
worldwide (Patel, 2002). There was no correlation
between histol ogic subtypes and morphological findings,
aswell asHBV, HCV, and cirrhotic status (Sooklim et al.,
2003). Tumor markers have been evaluated for the
detection of hepatocellular carcinoma (Taketaet al ., 2002)
and ultrasound (U/S) for cholangiocarcinoma can be
applied for those presenting symptoms and/or OV positive
(Mairiang et al., 2006).

Gallbladder Cancer

Gallbladder cancer is relatively rare throughout the
region, with the highest incidencesof 2.9inmalesand 3.7
in females per 100,000 in Lampang.

Pancreatic Cancer

Ratesfor pancreatic cancer area so low, except in Viet
Nam (see Figure 5), being highest in Ho Chi Minh City at
2.4 per 100,000.

Pharyngeal and Laryngeal Cancer

Pharyngeal and laryngeal cancer is also relatively
infrequent, except in Myanmar and to a lesser extent
Cambodia (see Figure 7), where risk factors are unclear.
Elsewhere, highest population-based rates for laryngeal
cancer have been observed in Ho Chi Minh City and
Bangkok, at 4.6 and 4.1 per 100,000, respectively.

Lung Cancer

Lung cancer is more of a problem (see Figure 10),
especially inViet Nam and the North of Thailand. Inmales,
approximately equal numbersof squamouscell carcinomas
(SCCs) and adenocarcinomas are observed, whereas in
females the latter clearly predominate (see Table 6). In
one series of case in Bangkok, adenocarcinomas were
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Figure 7. Male Pharyngeal (left) Laryngeal (middle) and Lung (right) Cancer Incidences/100,000 (Globocan,

2002: Ferlay et a., 2004)

prevalent in non-smokers (Limisilaet al., 1994). Inthis
context it should be noted that the success of the anti-
smoking campaign in Thailand has reduced the preval ence
of cigarette smoking among males aged 25-59 yearsfrom
around 70% in 1986 to 40% in 2004 (Action on Smoking
and Health Foundation/Thailand, 2005). In Viet Nam the
incidence of lung cancer has reduced with decline in
smoking prevalence (Ngoan, 2006c). Thereis atendency
for more SCCsin Lampang and it should be is noted that
there smoking is common, especialy of local cigarettes
(Khiyo). It has been estimated that 96% of male and 64%
of female lung cancers can be explained on this basis
(Pisani etd., 2006). Commerical Thai cigarettesareknown
tobehighinnitrosamines(Mitacek et al., 1999). However,
polymorphisms in the CYP1A1 gene or deletion of the
GSTM1 had no effect on the risk of lung cancer in one
study (Pisani et al., 2006) and other factors, like chronic
benign respiratory disease caused by theinfection of fungi
such as M. canis, may also be involved in the etiology
(Nakachi et al., 1999). Data suggest that mutations in
this study group are induced by exposure to substances
other than tobacco smoke (Bumroongkit et al., 2008).

Fruit and vegetables appear to be protective,
considering consumption patterns in high and low-risk
districts of Chiang Mai (Sone et al., 1998).

Table 6. Lung Cancer Histopathology: SCC-AC
Percentages

Male Female

SCC AC Ratio SCC AC Ratio
Chiang Mai 349 412 081 254 489 051
Lampang 278 185 151 256 399 061
Khon Kaen ? ?? ? ??
Bangkok ? ? - ? ? 2
Songkhla 385 389 101 220 593 041
Ho Chi Minh ? ?2? ? ??
Hanoi ? ?? ? ??
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Kidney Cancer

Renal cancer islow infrequency throughout theregion
(see Figure 8), with the highest rate of 2 per 100,000 in
Bangkok.

Urinary Bladder Cancer

Urinary bladder cancer rates are relatively low at
between 3 and 7 per 100,000, with highest incidences
inThailand (see Figure 8).

Prostate Cancer

The situation is similar for prostate cancers, with the
highest rate found in Bangkok. However, all the countries
havethelowest category for the present series of maps. In

0-2 4-6 810 0-5 10-15 20-25
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Figure 8. Male Kidney (left) and Urinary Bladder
(right) Cancer | ncidences/100,000 (Globocan, 2002: Ferlay
et a., 2004)



a recent study, PSA testing detected cancers in 4.5% of
the target group, mostly symptomatic cases in the capitol
city (Srinualnad et al., 2006). Probable underestimation
of the actual incidence was earlier stressed (Tantiwong et
al., 2002). The test for prostate cancer as applied in
Thailand has good sensitivity, and sufficiently good
diagnostic properties for screening when compared to
digital rectal examination (DRE) (Wiwanitkit, 2004).

Breast Cancer

Breast cancer incidenceratesremain relatively low in
mainland South-East Asia (see Figure 9), although clearly
on the increase, particularly in the Central region of
Thailand (Sriplung et al ., 2006). Limited studies have been
performedintheareaof risk factorsinthearea. Aninverse
trend between increasing parity and decreasing breast
cancer risk was observed, with alcohol as a risk factor,
but family history, age at menarche, cumul ative lactation,
body mass index, and education were not found to
demonstrate any significant relation (Nicholset a., 2005).
Thoughitislikely that the great successin family planning
policy to reduce the number of children born to married
couples will provoke a side effect in increasing breast
cancer incidence among Thai women, one study found a
reverse evidence (Raksasook, 1985). Hormone
replacement therapy was not found to be arisk factor in
post-menopausgal women (Ratanawichitrasinet a., 2002).

Toincreasethe quality of patient carein the country, a
study on delay in breast cancer care suggested unmarried
women as a target for educational programmes and
improvement of the referral system (Thongsuksai et al.,
2000). Breast cancer susceptibility genes BRCA1 and
BRCA2 areinvolved in Thai familial and isolated early-
onset breast and ovarian cancer, consistent with the
situation in the Western world (Patmasiriwat et al., 2002).
Thai women with a certain XRCC1 diplotype or
homozygous for two or three variant aleles of XRCC1,
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OGG1, and APEX1 are likely to have an increased
susceptibility to breast cancer (Sangrajrang et al., 2008).
Anxiety and depressive disorders are two common
psychiatric disordersin breast cancer, predictorsincluding
poor family relationship and functioning, maladaptive
problem and conflict solving, and presence of pain and
fatigue (Lueboonthavatchai, 2007)

Ovarian Cancer

Ovarian cancer is moderately frequent throughout
mainland South-East Asia (see Figure 9). Prophylactic
oophorectomy at the time of hysterectomy should not be
recommended without complete knowledge of patients
socioeconomic background and propensity to comply with
hormone replacement therapy regimens (Charoenkwan et
al., 2004).

Corpus uteri

Endometrial cancer is present at a low level,
particularly in Myanmar (see Figure 9). Obesity wasfound
to be the only independent factor in young patients in
Thailand (Manchana and Khemapech, 2008;
Hanprasertpong et al., 2008). Since Tamoxifen
significantly increases the risk of developing abnormally
thickened endometrium in postmenopausal breast cancer
patients, there is a need for gynaecologic surveillance of
the affected individuals (Sinawat and Chiyabutra, 2004).

Cervix uteri

Mainland South-East Asiahasareatively high cervical
cancer burden (see Figure 10) and there has been little
changein theincidence over the last two decades, at least
inThailand (Sriamporn et al., 2003; Sriplung et al., 2006).
High-risk HPV is the main cause and two of three of
cervical cancer casesin Northeast Thailand are caused
by HPV 16 and 18 (Sriamporn et al., 2006). There may be
variation in other areas (Sukvirach et al., 2003), both in
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Figure 9. Female Breast (Ieft) Ovarian (middle) and Endometrial (right) Cancer Incidences/100,000 (Globocan,

2002: Ferlay et al., 2004)
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Figure 10. Cervical Cancer Incidences/100,000
(Globocan, 2002: Ferlay et a., 2004)

the types and the percentage of peopleinfected. HR-HPV
DNA can be found in all grades of intraepithelial lesions
and carcinomaof the cervix uteri, eveninthehistologically
“normal” looking cervix (Tungsinmunkong et a., 2006).
Strong evidence of the importance of HPV exposure was
provided by the fact that Northern women in Viet Nam
whose husbands had served in the military experienced
no significant increase in cervical cancer risk if their
husbands had been stationed in North Vietnam during the
war years, in contrast to those who served in the South
(Huynh et al., 2004). HPV DNA was detected among
10.9% of women in Ho Chi Minh City and only 2.0% in
Hanoi (Pham et a., 2003). Cervical HPV infection is
extremely common among female sex workersand varies
by education level, sexual activity, habits of regular
partners, and HIV status (Thomas et al., 2001a; 2001c).
Factorsthat may predisposeto persistent, oncogenic HPV-
16 or -18 infection may include estrogens or progestinsin
the presence of estrogens, immunosuppression, and
smoking, but other factors related to low socioeconomic
status also appear to be involved (Thomas et al., 2001b).
Cervical cancer among HIV-infected women in Thailand
is considered to be high because of their coexisting HPV
(Sirivongrangson et al., 2006) and cases should therefore
be tested for HIV (Kietpeerakool, 2008).

Risk factors that are associated with risk of both
adenocarcinomal/adenosguamous carcinoma histologic
types after adjustment for HPV are limited education,
increasing number of sexual partners, history of venereal
diseases, interval since last Pap smear, and smoking, at
least with SCCs (Chichareon et al., 1998). M enarche under
14 years of age and partners smoking history were also
factors in another study (Kanjanavirojkul et al., 2006).
Increasing intake of foods rich in total vitamin A, and
particularly high-retinol foods, may reducerisk of in-situ
cervical cancer (Shannon et a., 2002). In northeastern
Thailand and increased risk for sqguamous intraepithelial
lesions has been observed for age at menarche, age at the
first sexual intercourse, number of sexual partners and

74 Asian Pacific Journal of Cancer Prevention, Vol 9, 2008

partners smoking history (Ishidaet al., 2004; Settheetham-
Ishida et al., 2004; 2006). In another study, number of
pregnancies and age at having first child were associated
with therisk of cervical cancer (Sriamporn et al., 2004). It
should be noted that initiation of sexual experience may
occur at very young ages (Kanato and Saranrittichai, 2006;
Saranrittichai et al., 2006).

Effortsare now being madeto establish routine cervical
cancer screening and one project in Thailandwith
Papani colaou smear plus adequate follow-up diagnosisand
therapy has already demonstrated success (Deerasamee
et al., 2007), although referral may be a problem in some
areas (Chichareon et al., 2005). A follow-up study also
pointed to accuracy (Yuenyao et al., 2007). Pap screening
in Vietham also appears to be cost-effective (Suba et al.,
2001), athough perhaps not a first priority for rural
communities with low incidence (Boon et al., 1999).
Atypical glandular cells of undetermined significance
should be regarded as arisk fact for cancer (Chichareon
and Tocharoenvanich, 2006).

Regarding compliance, home visit education and
invitation intervention produced only anominal effect on
increasing Pap smear coverage within a 4-month study
period (Chalapati and Chumworathayi, 2007). One way
to get around the problem isto use self-samping devices
(Pengsaa et al., 2003; Sanchaisuriya et al., 2004). An
alternative approach is the single-visit with visual
inspection-acetic acid and cryotherapy, shown to be safe,
acceptable, and feasiblein rural Thailand (Gaffikin et al.,
2003). A “see and treat” approach appears to be an
appropriate strategy in managing women with high-grade
squamous intraepithelial lesion cytology (Kietpeerakool
eta., 2007). Another alternativeisto test for HPV, perhaps
to identify women who require more frequent screening
(Chandeying et a ., 2006). A combination of p16 and HPV
detection may have particular advantages (Ekal aksananan
et a., 2006).

With cervical conization for in situ lesionsit has been
demonstrated to be very important to check the margin
status (Srisomboon et ., 2007). Surviva isgenerally good
for early stage cancers, with degree of stromal invasion
and size, but not perioperative blood transfusion, as the
main independent predictors of prognosisin surgical cases
of early stage cervical cancers (Chittithaworn et a ., 2007).
Stage of disease, hemoglobin level, interval between
external- intracavitary radiation and fractionations are
factors affecting survival cervical patients treated with
radiation (Pomros et al., 2007). Overal 5 year survival
may be relatively low, however, with avalue of only just
over 50% found for one series (Sriamporn et al., 2004).
Prophylactic HPV vaccination with the quadrivalent
vaccine has already been approved for use in Thailand
but no national or government vaccination policy has so
far been implemented (Domingo et a., 2008).

Regarding awareness and education, most registered
nursesworking at Srinagarind Hospital werefound to have
amoderate level of knowledge regarding cervical cancer
and HPV but there are still some major misunderstandings;
thus, educational pamphlets, notices and hospital
announcements would be useful in increasing their
knowledge (Nganwai et al.,2008).
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Brain and Nervous Tissue Cancer

Brain tumours appear to be more commonin Laosand
Cambodia than in the other countries of the region (see
Figure 11).

Thyroid Cancer

From Globocan data, thyroid cancers are observed at
medium levels throughout the region, but are somewhat
less common in Laos (see Figure 11).

Leukemias and Lymphomas

In both sexes, Non-Hodgkins lymphomas and
leukemias appear more common in Cambodia and Viet
Nam than elsewhere (see Figure 12).
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Figure 12. Male Non-Hodgkins Lymphoma (left ) and
Leukemia (right) Incidences/100,000 (Globocan, 2002:
Ferlay et a., 2004)

Cancer Epidemiology in Mainland South-East Asia

Childhood cancers

Reviews of childhood cancers has been published for
Thailand (Wiangnon et a., 2003) and Viet Nam (Nguyen
et a., 2000) and anincreasing trend for leukemiahas been
documented (Kamsa-aed et a., 2006). An influence of
exogenous chemicalsisindicated by thelink seen for acute
lymphobastic leukemia with the GSTM1 null phenotype
(Pakakasama et al., 2005). While another study showed
no effects of GST-P1 genotypes, possible involvement in
relapse was indicated (Gatedee et al ., 2007).

Future Per spectives

Clearly there is a need to increase the capacity for
cancer registration, especially in those countries without
population-based registriesat present. The National Cancer
Ingtitute in Thailand is trying to increase their number to
cover at least 20% of the Tha population and there are
also plans to improve the situation in Viet Nam. The
National Health Security Office, NCI, and the Thai
Network of Cancer Registries arefocusing on making use
of hospital cancer registry datafor planning better cancer
patient carein the country. The question of how tointegrate
all of the individual hospital-based registries is also of
obvious interest. Research in various areas such as
etiologic and risk factors, diagnostic procedures, cancer
treatment and patient care, and socio-economic burden are
essential to push forward the health policy of al of the
countriesintheregionin cancer control. Advantage could
be taken of the variation between and within the countries
of mainland South-East Asiain thisregard, using thelocal
cancer registries as research resources and also focusing
on other related chronic illnesses like diabetes and
circulatory disease, which are now very common
(Aekplakornet a., 2003; InterASIA Collaborative Group,
2003; Minh et a., 2003; Le Nguyen et al., 2003; King et
al., 2005). Thefact of inter-community variationin levels
of diabetes and associated disorders, for example in
villagesin Cambodia (King et al., 2005), is of interest in
thisregard.

Local registration could also be coordinated with
community-based efforts to develop networks of
volunteers to transfer information to rural communities
(Wiangnon et a., 2007), focusing on the steps necessary
to develop trust between researcher and subjects, the actual
conditions of the people involved and their problems
(Senarak et al., 2006). Researchin psychosocia influences,
for exampleimpacting on sexual behaviour (Saranrittichai
et al., 2006) also need to be performed at the local level.

Thailand has undergone social and economic
transitions during the past three decades and is approaching
a post-demographic transitional period featuring obesity
among children and adolescents (Kosulwat, 2002). The
nutrition statusisclearly very important and variation again
needs to be assessed, especially in relation to change in
cancer incidence like increases in breast and colorectal
tumours. The number of paperson food frequency or other
approaches is limited although a start has been made
(Ngoanet al., 2008a). While advances have been madein
theareaof tobacco control, the health and economic impact
of smoking, for example in Thailand, continue to be
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substantial (Leartsakulpanitch et al., 2007). Furthermore,
there is the issue of pollution. It has been indicated that
children living in amega city such as Bangkok may have
an increased health risk of the development of certain
diseases due to exposure to genotoxic substances in air
pollution compared to children living in suburban/rural
areas (Ruchirawat et a., 2007). High risk occupation for
exposure to benzene are police (Wiwanitkit et al., 2005) s
were found to be those which have direct contact with
benzenein environmental ambient air, with petroleum fuel
as the common source (Wiwanitkit, 2006).

In conclusion, building on cancer control effortsinthe
past (Vatanasapt et al., 2002; Anh and Duc, 2002), from
the present overview it appears that more emphasis needs
to be placed on research into the Western lifestyle-rel ated
cancers of the colon and breast, while continuing to
concentrate attention on reducing cervical cancer by
screening and liver cancer by education. The burden of
other chronic disease is also on the increase and a
coordinated approach to prevention would target the causes
of well over half of the mortality in the region.

Acknowledgment

Malcolm Moaore thanks the Japanese Foundation for
the Promotion of Cancer Research for financial support
during the drafting of this review.

References

Aekplakorn W, Stolk RP, Neal B, et al; INTERASIA
Collaborative Group (2003). The prevalence and
management of diabetes in Thai adults: the international
collaborative study of cardiovascular disease in Asia
Diabetes Care, 26, 2758-63.

Amon JJ, Nedsuwan S, Chantra S, et al (2005). Trends in liver
cancer, SaKaeo Province Thailand. Asian Pac J Cancer Prev,
6, 382-6.

Anh PH (2001). History of cancer registrationin Vietnam (2001).
Asian Pacific J Cancer Prev, 2 (IACR Suppl), 85-9.

Anh PT, Duc NB (2002). The situation with cancer control in
Vietnam. Jpn J Clin Oncol, 32 Suppl, S92-7.

Anh PT, Parkin DM, Hanh NT, Duc NB (1993). Cancer in the
population of Hanoi, Vietnam, 1988-1990. Br J Cancer, 68,
1236-42.

Boon ME, Schwinghammer H, van der Veen G (1999). Analysis
of lifestyle data and cytologic findings in a pilot cervical
screening project in rural Vietnam. Acta Cytol, 43, 786-93.

Boonyaphiphat P, Thongsuksai P, Sriplung H, Puttawibul P
(2003). Lifestyle habits and genetic susceptibility and the
risk of esophageal cancer in the Thai population. Cancer
Lett, 186, 193-9.

Bumroongkit K, RannalaB, Traisathit P, et al (2008). TP53 gene
mutations of lung cancer patientsin upper northern Thailand
and environmental risk factors. Cancer Genet Cytogenet,
185, 20-7.

Chaimuangragj S, Thamavit W, Tsuda H, Moore MA (2003).
Experimental investigation of opisthorchiasis-associated
cholangiocarcinoma induction in the Syrian hamster -
pointersfor control of the human disease. Asian Pac J Cancer
Prev, 4, 87-93.

Chalapati W, Chumworathayi B (2007). Can a home-visit
invitation increase Pap smear screening in Samliem, Khon
Kaen, Thailand? Asian Pac J Cancer Prev, 8, 119-23.

76 Asian Pacific Journal of Cancer Prevention, Vol 9, 2008

Chandeying V, Garland SM, Tabrizi SN (2006). Prevalence and
typing of human papilloma virus (HPV) among female sex
workers and outpatient women in southern Thailand. Sex
Health, 3, 11-4.

Charoenkwan K, Srisomboon J, Suprasert P, et a (2004). Role
of prophylactic oophorectomy at the time of hysterectomy
in ovarian cancer preventionin Thailand. J Obstet Gynaecol
Res, 30, 20-3.

Chichareon S, Herrero R, Munoz N, et a (1998). Risk factors
for cervical cancer in Thailand: a case-control study. J Natl
Cancer Inst, 90, 50-7.

Chichareon SB, Tassee S, Wootipoom V, Buhachat R,
Harnprasertpong J(2005). Situation analysisfor management
of abnormal Pap smearsinthelower southern Thailand. Asian
Pac J Cancer Prev, 6, 286-94.

Chichareon SB, Tocharoenvanich S (2006). Risk factors of
having high-grade cervical intragpithelial neoplasialinvasive
carcinoma in women with atypical glandular cells of
undetermined significance smears. Int J Gynecol Cancer,
16, 568-74.

Chittithaworn S, Hanprasertpong J, Tungsinmunkong K, Geater
A (2007). Association between prognostic factors and
disease-free survival of cervical cancer stage IB1 patients
undergoing radical hysterectomy. Asian Pac J Cancer Prev,
8, 530-4.

Curado MP, Edwards B, Shin HR, et a (Eds) (2007). Cancer
Incidence in Five Continents Vol. IX. IARC Scientific
Publications No 160, IARC, Lyon.

Deerasamee S, Srivatanakul P, Sriplung H, et al (2007).
Monitoring and eval uation of amodel demonstration project
for the control of cervical cancer in Nakhon Phanom
province, Thailand. Asian Pac J Cancer Prev, 8, 547-56.

DeerasameeS, Martin N, Sontipong S, et al (1999). Cancer in
Thailand, Volume 11, 1992 — 1994. IARC Technical report
No. 34. Lyon, IARC.

Domingo EJ, Noviani R, Noor MR, et a (2008). Epidemiology
and prevention of cervical cancer in Indonesia, Maaysia,
the Philippines, Thailand and Vietnam. Vaccine, 26 Suppl
12, M71-9.

Duc Son LN, Kusama K, Hung NT, et a (2004). Prevalence
and risk factors for diabetesin Ho Chi Minh City, Vietnam.
Diabet Med, 21, 371-6.

Ekalaksananan T, Pientong C, Sriamporn S, et al (2006).
Usefulness of combining testing for p16 protein and human
papillomavirus (HPV) in cervical carcinoma screening.
Gynecol Oncol, 103, 62-6.

Ferlay J, Bray F, Pisani P, Parkin DM (2004). GLOBOCAN 2002:
Cancer Incidence, Mortality and Prevalence Worldwide.
IARC CancerBase No. 5, version 2.0, IARCPress, Lyon.

GaffikinL, Blumenthal PD, Emerson M, Limpaphayom K; Royal
Thal College of Obstetriciansand Gynagecol ogists (RTCOG)/
JHPIEGO Corporation Cervical Cancer Prevention Group
(2003). Safety, acceptability, and feasibility of asingle-visit
approach to cervical-cancer prevention in rural Thailand: a
demonstration project. Lancet, 361, 814-20.

Gatedee J, Pakakassama S, Muangman S, Pongstaporn W (2007).
Glutathione S-transferase P1 genotypes, genetic
susceptibility and outcome of therapy inthai childhood acute
lymphoblastic leukemia. Asian Pac J Cancer Prev, 8, 294-
6.

Hanprasertpong J, Chichareon S, Wootipoom V, et a (2007).
Lack of effect of perioperative blood transfusion during
radical hysterectomy with lymph node dissection on the
prognosis of cervical cancer stage Ib. Asian Pac J Cancer
Prev, 8, 476-80.

Hanprasertpong J, Sakolprakraikij S, Geater A (2008).
Endometrial cancer in Thai women aged 45 yearsor younger.



Asian Pac J Cancer Prev, 9, 58-62.

Hernandez BY, Vu Nguyen T (2008). Cervical human
papillomavirus infection among female sex workers in
southern Vietnam. Infect Agent Cancer, 3, 7.

Hirunwattanakul P, Sriplung H, Geater A (2006). Radium-
contaminated water: a risk factor for cancer of the upper
digestive tract. Asian Pac J Cancer Prev, 7, 295-8.

Hoang TT, Bengtsson C, Phung DC, Sorberg M, Granstrom M
(2005). Seroprevalence of Helicobacter pylori infection in
urban and rural Vietnam. Clin Diagn Lab Immunol, 12, 81-
5.

Honjo S, Srivatanakul P, Sriplung H, et al (2005). Genetic and
environmental determinants of risk for cholangiocarcinoma
via Opisthorchis viverrini in a densely infested area in
Nakhon Phanom, northeast Thailand. Int J Cancer, 117, 854-
60.

Huong DL, Minh HV, Byass P (2003). Applying verbal autopsy
to determine cause of deathinrural Vietnam. Scand J Public
Health Suppl, 62, 19-25.

Huynh ML, Raab SS, Suba EJ (2004). Association between war
and cervical cancer among Vietnamese women. Int J Cancer,
110, 775-7.

InterASIA Collaborative Group (2003). Cardiovascular risk
factor levelsin urban and rural Thailand--The International
Collaborative Study of Cardiovascular Disease in Asia
(InterASIA). Eur J Cardiovasc Prev Rehabil, 10, 249-57.

Ishida T, Takao S, Settheetham-Ishida W, Tiwawech D (2002).
Prevalence of hepatitisB and C virusinfectionin rural ethnic
populations of Northern Thailand. J Clin Virol, 24, 31-5.

Ishida WS, Singto Y, Kanjanavirojkul N, et a (2004). Co-risk
factorsfor HPV infection in Northeastern Thai women with
cervical carcinoma. Asian Pac J Cancer Prev, 5, 383-6.

Kanato M, Saranrittichai, K (2006) Early experience of sexual
intercourse- arisk factor for cervical cancer requiring specific
intervention for teenagers. Asian Pac J Cancer Prev, 7, 151-
3.

Kamsarard S, Wiangnon S, Kamsa-ard S, et al (2006). Trendsin
incidence of childhood leukemia, Khon Kaen, Thailand,
1985-2002. Asian Pac J Cancer Prev, 7, 75-8.

Kanjanavirojkul N, Pairojkul C, Yuenyao P, Patarapadungkit
N(2006). Risk factorsand histological outcome of abnormal
cervix with human papillomainfection in northeastern Thai-
women. Asian Pac J Cancer Prev, 7, 567-70.

Kerdpon D, Sriplung H (2001). Factorsrel ated to advanced stage
oral sguamous cell carcinoma in southern Thailand. Oral
Oncaol, 37, 216-21.

KhuhapremaT, Srivatanakul P (2008). Colon and rectum cancer
in Thailand: an overview. Jpn J Clin Oncol, 38, 237-43.
Kietpeerakool C (2008). Human immunodeficiency virus
infection in women undergoing treatment for cervical
neoplasia: prevalence and thefeasibility of routine screening.

Asian Pac J Cancer Prev, 9, 36-8.

Kietpeerakool C, Srisomboon J, Khunamornpong S, Siriaunkgul
S, Sukkawattananon W (2007). How can the overtreatment
rate of "see and treat" approach be reduced in women with
high-grade sguamous intraepithelial lesion on cervical
cytology? Asian Pac J Cancer Prev, 8, 206-8.

Kietthubthew S, Sriplung H, Au WW (2001) Genetic and
enviironmental interactions on oral cancer in Southern
Thailand. Environ Mol Mutagen, 37, 111-6.

Kietthubthew S, Sriplung H, AuWW, IshidaT (2003). The p53
codon 72 polymorphism and risk of oral cancer in Southern
Thailand. Asian Pac J Cancer Prev, 4, 209-14.

Kietthubthew S, Sriplung H, Au WW, Ishida T (2005).
Polymorphism in DNA repair genes and oral squamous cell
carcinomain Thailand. Int J Hyg Environ Health, 209, 21-
9.

Cancer Epidemiology in Mainland South-East Asia

King H, Keuky L, Seng S, et a (2005). Diabetes and associated
disordersin Cambodia: two epidemiological surveys. Lancet,
366, 1633-9.

Leartsakulpanitch J, Nganthavee W, Salole E (2007). The
economic burden of smoking-related diseasein Thailand: a
prevalence-based analysis. J Med Assoc Thai, 90, 1925-9.

Le Nguyen TD, Tran TM, KusamaK, et a (2003). Vietnamese
type 2 diabetic subjects with normal BMI but high body
fat. Diabetes Care, 26, 1946-7.

Limsila T, Mitacek EJ, Caplan LS, Brunnemann KD (1994).
Histology and smoking history of lung cancer cases and
implicationsfor prevention in Thailand. Prev Med, 23, 249-
52.

Lohsoonthorn P, Danvivat D (1995). Colorectal cancer risk
factors: acase-control study in Bangkok. Asian Pac J Public
Health, 8, 118-22.

L ueboonthavatchai P (2007). Prevalence and psychosocia factors
of anxiety and depression in breast cancer patients. J Med
Assoc Thai, 90, 2164-74.

Mairiang E, Chalyakum J, Chamadol N, et al (2006). Ultrasound
screening for Opisthorchis viverrini-associated
cholangiocarcinomas: experiencein an endemic area. Asian
Pac J Cancer Prev, 7, 431-3.

Manchana T, Khemapech N (2008). Endometrial
adenocarcinomain young Thai women. Asian Pac J Cancer
Prev, 9, 283-6.

Minh HV, ByassP, Wall S(2003). Mortality from cardiovascular
diseases in Bavi District, Vietnam. Scand J Public Health
Suppl, 62, 26-31.

Mitacek EJ, Brunnemann KD, Hoffmann D, et al (1999). Volatile
nitrosamines and tobacco-specific nitrosaminesin the smoke
of Thai cigarettes: arisk factor for lung cancer and asuspected
risk factor for liver cancer in Thailand. Carcinogenesis, 20,
133-7.

Mitacek EJ, Brunnemann KD, Suttajit M, et al (2008).
Geographic distribution of liver and stomach cancers in
Thailand in relation to estimated dietary intake of nitrate,
nitrite, and nitrosodimethylamine. Nutr Cancer, 60, 196-
203.

Nakachi K, Limtrakul P, Sonklin P, et a (1999). Risk factorsfor
lung cancer among Northern Thai women: epidemiological,
nutritional, serological, and bacteriological surveys of
residents in high- and low-incidence areas. Jpn J Cancer
Res, 90, 1187-95.

Nganwai P, Truadpon P, InpaC, et a (2008). Knowledge, attitudes
and practices vis-a-vis cervical cancer among registered
nurses at the Faculty of Medicine, Khon Kaen University,
Thailand. Asian Pac J Cancer Prev. 2008 Jan-Mar;9(1):15-
8.

Ngoan LT (2006c). Anti-smoking initiative and decline in
incidence rates of lung cancer in Viet Nam. Asian Pac J
Cancer Prev, 7, 492-4.

Ngoan LT, Fukumitsu S, Kaneko S, Yoshimura T (2001).
Differences in cancer risks in the South and North of Viet
Nam. Asian Pac J Cancer Prev, 2, 193-8.

Ngoan LT (20064a). Cancer mortality in aHanoi population, Viet
Nam, 1996-2005. Asian Pac J Cancer Prev, 7, 127-30.
Ngoan LT (2006b). Development of population-based cancer
mortality registration in the North of Viet Nam. Asian Pac J

Cancer Prev, 7, 381-4.

Ngoan LT, Anh NT, Huong NT, et al (2008). Gastric and colo-
rectal cancer mortality in Viet Nam in the years 2005-2006.
Asian Pac J Cancer Prev, 9, 299-302.

Ngoan LT, Fukumitsu S, Kaneko S, Yoshimura T (2001).
Differences in cancer risks in the South and North of Viet
Nam. Asian Pac J Cancer Prey, 2, 193-8.

Ngoan LT, Kaneko S, YoshimuraT (2001). Differencesin cancer

Asian Pacific Journal of Cancer Prevention, Vol 9,2008 77



Malcolm A Moore et al

risks in the south and north of Viet Nam. Asian Pacific J
Cancer Prev, 2, 193-8.

Ngoan LT, Khan NC, Mai le B, et a (2008). Development of a
semi-quantitative food frequency questionnaire for dietary
studies--focus on vitamin C intake. Asian Pac J Cancer Prev,
9, 427-32.

NgoanLT,Long TT, LuNT, Hang LT (2007b). Population-based
cancer survival in sites in Viet Nam. Asian Pac J Cancer
Prev, 8, 539-42.

Ngoan LT, LuaNT, Hang LT (2007&). Cancer mortality pattern
in Viet Nam. Asian Pac J Cancer Prev, 8, 535-8.

Ngoan LT, Mizoue T, Yoshimura T (2002). Estimates of cancer
mortality in Hanoi and Ho Chi Minh City, Viet Nam in the
1990s. J Epidemiol, 12, 179-87.

Ngoan LT, YoshimuraT (2001a). Liver cancer in Viet Nam: Risk
estimates of viral infectionsand dioxin exposureinthe South
and North populations. Asian Pac J Cancer Prev, 2, 199-
202.

Ngoan LT, Yoshimura T (2001b). Parity and Illiteracy as Risk
Factorsof Cervical CancersinViet Nam. Asian Pac J Cancer
Prev, 2, 203-6.

Ngoan LT, Yoshimura T (2001c). Estimate of the Incidence of
Hepatocellular CarcinomaAmong Carriersof HBSAQ (+) in
the General Population of Hanoi, Viet Nam from 1991-93.
Asian Pac J Cancer Prev, 2, 309-314.

Nguyen MQ, Nguyen CH, Kramérova E, Parkin DM (2000).
Incidence of childhood cancer in Ho Chi Minh City, Vietnam,
1995-97. Paediatr Perinat Epidemiol, 14, 240-7.

Nguyen MQ, Nguyen CH, Parkin DM (1998). Cancer incidence
in Ho Chi Minh City, Viet Nam, 1995-1996. Int J Cancer,
76, 472-9.

Okada S, TaketaK, IshikawaT, et al (2000). High prevalence of
hepatitis C in patients with thalassemia and patients with
liver diseases in Myanmar (Burma). Acta Med Okayama,
54, 137-8.

Pakakasama S, Mukda E, Sasanakul W, et al (2005).
Polymorphisms of drug-metabolizing enzymes and risk of
childhood acute lymphoblastic leukemia. Am J Hematol.
2005 Jul;79(3):202-5.

Parkin DM, Muir CS, Whelan SL, et a (Eds) (1992). Cancer
Incidence in Five Continents Vol. VI. IARC Scientific
Publications No 120. IARC, Lyon.

Parkin DM, Whelan SL, Ferlay J, Raymond L, Young J (Eds)
(1997). Cancer Incidencein Five ContinentsVol. VII. IARC
Scientific Publications No 143, IARC, Lyon.

Parkin, DM, Whelan SL, Ferlay J, Teppo L,Thomas DB (Eds)
(2002). Cancer Incidencein Five ContinentsVol. VIII. IARC
Scientific Publications No 155, IARC, Lyon.

Patmasiriwat P, Bhothisuwan K, Sinilnikova OM, et a (2002).
Analysis of breast cancer susceptibility genes BRCA1 and
BRCAZ2 in Thai familial and isolated early-onset breast and
ovarian cancer. Hum Mutat, 20, 230.

Petchclai B, Srivatanakul P, PuntaneeK, et al (1992). Antibodies
to hepatitis C virus among patients with hepatocellular
carcinomaand blood donorsin Thailand. J Med Assoc Thai,
75 Suppl 1, 168-71.

Pengsaa P, Sriamporn S, Kritpetcharat O, et a (2003). A
comparison of cytology with Pap smears taken by a
gynecologist and with a self-sampling device. Asian Pac J
Cancer Prev, 4, 99-102.

Pham TH, Nguyen TH, Herrero R, et al (2003). Human
papillomavirusinfection among women in South and North
Vietnam. Int J Cancer, 104, 213-20.

Pisani P, Srivatanakul P, Randerson-Moor J, et al (2006). GSTM1
and CYP1A1 polymorphisms, tobacco, air pollution, and
lung cancer: a study in rural Thailand. Cancer Epidemiol
Biomarkers Prev, 15, 667-74.

78 Asian Pacific Journal of Cancer Prevention, Vol 9, 2008

Pomros B, Sriamporn S, Tangvoraphonkchai V, Kamsa-Ard S,
Poomphakwaen K (2007). Factors affecting survival of
cervical cancer patients treated at the radiation unit of
Srinagarind Hospital, Khon Kaen University, Thailand. Asian
Pac J Cancer Prev, 8, 297-300.

Poovorawan Y, Chongsrisawat V, Tangkijvanich P (2001).
Problemsand prevention of viral hepatitisin Thailand. JMed
Assoc Thai, 84 Suppl 1, S18-25.

Puttawibul P, Chanvitan A, Pornpatanarak C, Sangthong B
(2001). Esophageal carcinomain Southern Thailand. J Med
Assoc Thai, 84, 1-5.

Raksasook S (1985). The relationship of breast cancer risk with
parity and breast feeding in Thai women. Southeast Asian J
Surg, 8, 23-30.

Ratanawichitrasin A, Reansuwan W, Ratanawichitrasin S,
Bhodhisuwan K, Kongpatanakul S (2002). Risk of breast
cancer in post-menopausal women using hormone
replacement therapy. J Med Assoc Thai, 85, 583-9.

Reichart PA, Dietrich T, Khongkhunthian P, Srisuwan S (2003).
Decline of oropharyngeal cancer in Chiangmai province,
Thailand, between 1988 and 1999. Oral Oncaol, 39, 569-73.

Reichart PA, Schmidtberg W, Scheifele C (1996). Betel chewer's
mucosa in elderly Cambodian women. J Oral Pathol Med,
25, 367-70.

Reichart PA, Schmidtberg W, Samaranayake LP, Scheifele C
(2002). Betel quid-associated oral lesions and oral Candida
species in afemale Cambodian cohort. J Oral Pathol Med,
31, 468-72.

Reichart PA, Schmidtberg W, Scheifele C (1997). Khmer dental
and medical students’ knowledge about the betel quid
chewing habit in Cambodia. Eur J Dent Educ, 1, 129-32.

Ruchirawat M, Settachan D, Navasumrit P, Tuntawiroon J,
Autrup H (2007). Assessment of potential cancer risk in
children exposed to urban air pollution in Bangkok, Thailand.
Toxicol Lett, 168, 200-9.

SanchaisuriyaP, PengsaaP, Sriamporn S, et al (2004). Experience
with aself-administered devicefor cervical cancer screening
by Thai women with different educational backgrounds.
Asian Pac J Cancer Prev, 5, 144-50.

Sangrajrang S, Schmezer P, Burkholder I, et al (2008).
Polymorphismsin three base excision repair genesand breast
cancer risk in Thai women. Breast Cancer Res Treat, 111,
279-88.

Saranritticha K, Sritanyarat W, Ayuwat D (2006). Adolescent
sexual health behavior in Thailand: implications for
prevention of cervical cancer. Asian Pac J Cancer Prev, 7,
615-8.

Senarak W, Chirawatkul S, Markovic M (2006). Health
promotion for middle-aged Isan women, Thailand: a
participatory approach. Asian Pac J Cancer Prev, 7, 55-9.

Settheetham-Ishida W, Singto Y, Yuenyao P, et a (2004).
Contribution of epigenetic risk factors but not p53 codon 72
polymorphism to the development of cervical cancer in
Northeastern Thailand. Cancer Lett, 210, 205-11.

Settheetham-IshidaW, Yuenyao P, Tassaneeyakul W, et a (2006.
Selected risk factors, human papillomavirus infection and
the p53 codon 72 polymorphism in patients with squamous
intraepithelial lesionsin northeastern Thailand. Asian Pac J
Cancer Prev, 7, 113-8.

Shannon J, Thomas DB, Ray RM, et a (2002). Dietary risk
factors for invasive and in-situ cervical carcinomas in
Bangkok, Thailand. Cancer Causes Control, 13, 691-9.

Sinawat S, Chiyabutra T (2004). Increased risk of endometrial
abnormalitiesin breast cancer patientstaking tamoxifen: the
need for gynaecol ogic surveillance. Asian Pac J Cancer Prev,
5, 183-7.

Sirivongrangson P, Bollen LJ, Chaovavanich A, et a (2006).



Screening HIV-infected women for cervical cancer in
Thailand: Findingsfrom ademonstration Project. Sex Transm
Dis, [Epub ahead of print]

SoneY, Sakamoto N, SugaK, et a (1998). Comparison of diets
among elderly female residents in two suburban districtsin
Chiang Mai Province, Thailand, in dry season--survey on
high- and low-risk districts of lung cancer incidence. Appl
Human <ci, 17, 49-56.

SooklimK, Sriplung H, Piratvisuth T (2003). Histol ogic subtypes
of hepatocellular carcinomain the southern Thai population.
Asian Pac J Cancer Prev, 4, 302-6.

Sriamporn S, Parkin DM, Pisani P, Suwanrungruang K, Pengsaa
P (2004). Behavioura risk factorsfor cervical cancer froma
prospective study in Khon Kaen, Northeast Thailand. Cancer
Detect Prev, 28, 334-9.

Sriamporn S, Pengsaa P, HakamaM, Suwanrungruang K, Parkin
DM (2003). Cervix cancer in Khon Kaen, northeast Thailand,
1985-1999. Asian Pac J Cancer Prev, 4, 312-8.

Sriamporn S, Pisani P, Pipitgool V, et a (2004). Prevalence
of Opisthorchis viverrini infection and incidence of
cholangiocarcinomain Khon Kaen, Northeast Thailand. Trop
Med Int Health, 9, 588-94.

Sriamporn S, Setiawan V, Pisani P, et a (2002). Gastric cancer:
therolesof diet, a cohol drinking, smoking and Helicobacter
pylori in Northeastern Thailand. Asian Pac J Cancer Prev,
3, 345-352.

Sriamporn S, Snijders PJ, Pientong C, et a (2006). Human
papillomavirusand cervical cancer from a prospective study
in Khon Kaen, Northeast Thailand. Int J Gynecol Cancer,
16, 266-9.

Sriamporn S, Swaminathan R, Parkin DM, Kamsa-ard S, Hakama
M (2004). Loss-adjusted survival of cervix cancer in Khon
Kaen, Northeast Thailand. Br J Cancer, 91, 106-10.

Sriamporn S, Wiangnon S, Suwanrungruang K, et a (2007). Risk
factors for colorectal cancer in northeast Thailand: lifestyle
related. Asian Pac J Cancer Prev, 8, 573-7.

Srinualnad S, Charoenkraikamol C, Toraksa S, et a (2006).
Prevalence of prostate cancer in aging malesreceiving PSA
(prostate specific antigen) screening test (A campaign for
celebration of Sirirgj Established Day). J Med Assoc Thai,
89, 37-42.

Sriplung H, Sontipong S, Martin N, et a (2003). Cancer in
Thailand Vol. 111, 1995-1997. Bangkok: National Cancer
Institute.

Sriplung H, Sontipong S, Martin N, et a (2005). Cancer incidence
in Thailand, 1995-1997. Asian Pac J Cancer Prev, 6, 276-
81.

Sriplung H, Wiangnon S, Sontipong S, Sumatsawan Y, Martin
M (2006). Cancer incidence trendsin Thailand, 1989-2000.
Asian Pac J Cancer Prev, 7, 118-25.

Srisomboon J, Kietpeerakool C, Suprasert P, et al (2007). Factors
affecting residual lesion in women with cervical
adenocarcinoma in situ after cone excisiona biopsy. Asian
Pac J Cancer Prev, 8, 225-8.

Srivatanakul P, Sriplung H, Deerasamee S (2004). Epidemiology
of liver cancer: an overview. Asian Pac J Cancer Prev, 5,
118-25.

Srivatanakul P, OhshimaH, Khlat M, et a (1991a). Opisthorchis
viverrini infestation and endogenous nitrosamines as risk
factors for cholangiocarcinoma in Thailand. Int J Cancer,
48, 821-5.

Srivatanakul P, Parkin DM, Jiang YZ, et a (1991b). Therole of
infection by Opisthorchis viverrini, hepatitis B virus, and
aflatoxin exposurein the etiology of liver cancer in Thailand.
A correlation study. Cancer, 68, 2411-7.

Sukvirach S, Smith JS, Tunsakul S, et a (2003). Population-
based human papillomavirus prevalence in Lampang and

Cancer Epidemiology in Mainland South-East Asia

Songkla, Thailand. J Infect Dis, 187, 1246-56.

Suwanrungruang K, Sriamporn S, Wiangnon S, et a (2008).
Lifestyle-related risk factorsfor stomach cancer in northeast
Thailand. Asian Pac J Cancer Prev, 9, 71-5.

Suwanrungruang K, Wiangnon S, Sriamporn S, et a (2006).
Trends in incidences of stomach and colorectal cancer in
Khon Kaen, Thailand 1985-2004. Asian Pac J Cancer Prev,
7, 623-6.

Taketa K, Okada S, Win N, Hlaing NK, Wind KM (2002).
Evaluation of tumor markers for the detection of
hepatocellular carcinoma in Yangon General Hospital,
Myanmar. Acta Med Okayama, 56, 317-20.

Tangkijvanich P, Hirsch P, Theamboonlers A, Nuchprayoon I,
Poovorawan Y (1999). Association of hepatitis viruseswith
hepatocellular carcinoma in Thailand. J Gastroenterol, 34,
227-33.

Tangkijvanich P, TheamboonlersA, Sriponthong M, et a (2003).
SEN virus infection in patients with chronic liver disease
and hepatocellular carcinomain Thailand. J Gastroenterol,
38, 142-8.

Tantiwong A, Soontrapa S, Sujijantrarat P, Vanprapar N,
Sawangsak L (2002). The prevalence of prostate cancer
screening in Thai elderly. J Med Assoc Thai, 85, 502-8.

Thein-Hlaing, Thein-Maung-Myint (1978). Risk factorsof breast
cancer in Burma Int J Cancer, 21, 432-7.

Thomas DB, Qin Q, Kuypers J, et al (2001). Human
papillomaviruses and cervical cancer in Bangkok. I1. Risk
factors for in situ and invasive squamous cell cervical
carcinomas. Am J Epidemiol, 153, 732-9.

Thomas DB, Ray RM, Koetsawang A, et al (2001). Human
papillomaviruses and cervical cancer in Bangkok. |. Risk
factors for invasive cervical carcinomas with human
papillomavirustypes 16 and 18 DNA. AmJ Epidemiol, 153,
723-31.

Thomas DB, Ray RM, Kuypers J, et al (2001). Human
papillomaviruses and cervical cancer in Bangkok. I11. The
role of husbands and commercial sex workers. Am J
Epidemiol, 153, 740-8.

Thongsuksai P, Boonyaphiphat P (2001). Lack of association
between p53 expression and betel nut chewing inoral cancers
from Thailand. Oral Oncol, 37, 276-81.

Thongsuksai P, Chongsuvivatwong V, Sriplung H. (2000) Delay
in breast cancer care: astudy in Thai women. Med Care, 38,
108-14.

Tiwawech D, Chindavijak S, Karalak A, IshidaT (2008a). Real-
time PCR assay for rapid detection of GSTM 1 polymorphism
in nasopharyngeal carcinoma patients. Asian Pac J Cancer
Prev, 9, 233-7.

Tiwawech D, Srivatanakul P, Karalak A, Ishida T (2008b).
Association between EBNA2 and LM P1 subtypesof Epstein-
Barr virus and nasopharyngeal carcinomain Thais. J Clin
Viral, 42, 1-6.

Tiwawech D, Srivatanakul P, Karalak A, Ishida T (2005).
Glutathione S-transferase M1 gene polymorphism in Thai
nasopharyngeal carcinoma. Asian Pac J Cancer Prev, 6, 270-
5.

Tungsinmunkong K, Suwiwat S, Sriplung H (2006). Detection
of human papillomavirus in intraepithelial lesions and
carcinomaof the cervix uteri in southern Thai women. Asian
Pac J Cancer Prev, 7, 427-30.

Van Minh H, Ng N, Juvekar S, et al (2008). Self-reported
prevalence of chronic diseases and their relation to selected
sociodemographic variables: a study in INDEPTH Asian
sites, 2005. Prev Chronic Dis, 5, A86.

Vatanasapt V, Martin N, Sriplung H. et a (1993). Cancer in
Thailand 1988-1991. IARC Technical report No. 16. Lyon,
IARC.

Asian Pacific Journal of Cancer Prevention, Vol 9,2008 79



Malcolm A Moore et al

Vatanasapt V, Martin N, Sriplung H, et al (1995). Cancer
incidence in Thailand, 1988-1991. Cancer Epidemiol
Biomarkers Prev, 4, 475-83.

Vatanasapt V, Sriamporn S, Vatanasapt P (2002). Cancer control
in Thailand. Jpn J Clin Oncol, 32 Suppl, S82-91.

Wiangnon S, Kamsa-Ard S, Jetsrisuparb A, et a (2003).
Childhood cancer in Thailand: 1995-1997. Asian Pac J
Cancer Prev, 4, 337-43.

Wiangnon S, Sriamporn S, Senarak W, et al (2007). Use of lay
health workersin acommunity-based chronic disease control
program. Asian Pac J Cancer Prev, 8, 457-61.

Wichajarn K, Kosalaraksa P, Wiangnon S (2008). Incidence of
hepatocellular carcinoma in children in Khon Kaen before
and after national hepatitis B vaccine program. Asian Pac J
Cancer Prev, 9, 507-10.

Yuenyao P, Sriamporn S, Kritpetcharat O, et al (2007). Pap smear,
colposcopy and biopsy findings at follow-up of Pap smear
positivewomen in North-east Thailand. Asian Pac J Cancer
Prev, 8, 135-6.

Wiwanitkit V (2004). Prostate specific antigen for screening for
prostate cancer: an appraisal of Tha reports. Asian Pac J
Cancer Prev, 5, 406-8.

Wiwanitkit V (2006). Classification of risk occupation for
benzene exposure by urinetrans, trans-munconic acid level.
Asian Pac J Cancer Prev, 7, 149-50.

Wiwanitkit V, Suwansaksri J, Soogarun S (2005). Cancer risk
for Thai traffic police exposed to traffic benzene vapor. Asian
Pac J Cancer Prev, 6, 219-20.

80 Asian Pacific Journal of Cancer Prevention, Vol 9, 2008



