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Chapter 1

| ntroduction

1.1 Background

Liver cancer is a significant causes of morbiditg anortality worldwide, with an
estimated half a million new cases per year. Bexafi#s high fatality (overall ratio
of mortality to incidence of 0.93), there were atiraated 694,000 deaths from liver
cancer in 2008 (477,000 in men, 217,000 in womieing.the third most common

cause of death from cancer (El-Serag 2001, Fetlay 2010).

There are two kinds of liver cancer: hepatocellagkcinoma (HCC) and
cholangiocarcinom@CA). HCC, associated with hepatitist B virusaisajor
problem in all regions of Thailand, with the exaeptof the NortheasCCA is
accounted for 89% of all liver cancer in Khon Kaehjch has the highest incidence
rate in the world (Jemal et al. 2010, Llovet 20@&tanasapt et al. 2002). CCA is a
rare tumor in other western countries. High ratethé Northeast of Thailand have
been found related to the habit of eating uncoakguxlinoid fish (Viratroumanee et

al. 2009, Ahmed et al. 2008, Vatanasapt et al. 002

Another study conducted by Sripa et al. (2007) sstgyl that the cause is eating
uncooked fish infected by fecal parasites carrigdrails that proliferate in
unsanitary water. Fluke-infected fish are plentifuthe local rivers such as the Chi
River in Khon Kaen province, Thailand. Local peogdéch the fish in nets and
prepare the fish-based meals with local herbsgsp@nd condiments. The finished

dish ofkoi-pla is a dietary staple of many northeastern Thaagéks and is a
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common source of infection with @iverrini. It is known that liver fluke infection
caused byD. viverrini, O. felineus andC. sinensis. The Life Cycle ofO. viverrini and

C. sinensisis shown in Figure 1.1.
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Figure 1.1Llife Cycles ofO. viverrini andC. sinensis

sources: Sripa et al. (2007)

Causes of deaths for liver cancer have been coztiding to the World Health

Organization’s International statistical classifioa of diseases (ICD). For HCC, the
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ICD-10 code is C22.0 and for CCA, the ICD10-cod€22.1. HCC and CCA have
different etiology but Thai death certificates cdubegh as C22.9 (unspecified liver

cancer).

Mortality of liver cancer in Thailand is high. A @8 report by WHO gives age-
standardised Thai liver cancer mortality as 291118€,000 population compared
with 13.6 for Japan. However, such comparison mpacated by the fact that these
countries have quite different age distributioms2006 only 4.4% of the Thai

population was aged 70 or more, compared with 15t03apan.

Nearly 40% of death certificates in Thailand gikie tCD-code cause as R00-99 “ill-
defined”, and thus many specific causes, includivey cancer, go largely under-

reported, whereas less than 4% of Japan deatlit@eéned.

To validate vital registration reported data (VR)erbal autopsy (VA) study was
carried out in 2005 based on a sample of 3,31@8apital and 6,328 outside-hospital
deaths from 28 selected districts in 9 provinceso(Bt al. 2010, Pattaraarchachai et
al. 2010, Polprasert et al. 2010, Porapakkham €10410). Byass (2010) concluded

that there are still some uncertainties in theseseg estimates.

This study aims to use appropriate statistical matho estimate the number of liver
cancer deaths based on the 2005 VA study and tiagarend and geographical
patterns of liver cancer mortality in Thailand netperiod 2000 to 2009. The
geographical distributions of the mortality rateside used as an important indicator
for public health professionals to identify highlriarea where limited resources can
be directed to improve health services related/gy tancer treatments to achieve

earlier diagnosis and to reduce mortality.
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1.2 Objectives

The objectives of this study were as follows:
1. To use appropriate statistical methods to es¢imamber of liver cancer
deaths based on the VA study.
2. To examine trend and geographical patternsref kancer mortality in

Thailand in the period 2000-20089.

1.3 Rationale

Mortality statistics by age and gender are impdrtanepidemiological research and
health policy. Annual national mortality statistitem vital registration systems in
Thailand are of limited utility because about 40P6leaths are registered with
unknown or ill-defined. The Thai Ministry of Publidealth proposed a VA study to
improve specific cause of death. Using the VA dagreported number of deaths can
be improved. The estimated numbers of deaths fruatysis of the VA data have
been published (Rao et al. 2010, Pattaraarchatlhhi2010, Polprasert et al. 2010,
Porapakkham et al. 2010). However, Byass (2010¢laded that there are still some
uncertainties in these revised estimates. Thergfioeeappropriate statistical model

for analysis of the VA data is essential. Sinceiigancer is still the public health

problem in Thailand research focusing on liver eamoortality is also important.
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1.4 Expected advantages

1. Liver cancer mortality rate in Thailand will peive and clearly review by
using graphical method and map.

2. The result of this study will provide usefulanfation about the factors that
associate with liver cancer on the burden of lzseemcer mortality rate in each
gender, year and age-group.

3. The finding will be useful for health planningcarecommendation to reduce

mortality from liver cancer.

15 Literaturereviews

Reliable national vital registration statistics assential to guide priorities for
resource allocation within the health sector ineoitd improve quality of life. Liver
cancer is an important disease, and we must be@btenitor mortality as well as

incidence with equivalence rubrics in all partshe# world.

Liver cancer is a malignant tumour in the livereféare two different types of liver
cancer (primary and secondary liver cancer). Pryrhiaer cancer is cancer that starts
in the liver. There are two main types of primawet cancer which are hepatocellular
carcinomgHCC) and cholangiocarcinoma (CCA). HCC starts ftbemain cells in
the liver, which are called hepatocytes. This eriost common type of primary liver
cancer and occurs most frequently in people withes disease called cirrhosis. CCA
starts in the cells lining the bile duct. Secondamgr cancer is cancer that starts in
another part of the body and spreads (metastass#® liver. Most cancers can

spread to the liver but the most common types obis@ary cancer start in the bowel,
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breast, pancreas, stomach, oesophagus, ovarygritese liver cancers are named
after the primary cancer. For example, bowel catiwarhas spread to the liver is
called metastatic bowel cancer. Secondary liveceamay be found at the same time
that the primary cancer is diagnosed. However,ighmot always the case. It can also

be diagnosed before or after the primary cancee (dancer Council, 2007).

Studies on liver cancer mortality trends have hesed mortality data with causes of
death had been coded according to the World H&alglanization’s International
classification of diseases (ICD). There are seveatdgories of liver cancer in the
ICD and confusion in studying mortality from thedr arises. For example, a study
on mortality trends from hepatocellular carcinoH&C) in Japan used ICD-10 code
C22.0 (Shibuya and Yano 2005). A study on mortafigyds from primary liver
cancer in Europe used ICD-9 code 155.0 (Veccha &000). Another study on
mortality trends for liver cancer in Mexico usedd0 codes C22.0-C22.9
(Mendeez-Sanchez 2008). Therefore, liver cancetaiyrrates and its comparison

between studies have to be interpreted with théaau

It is well known that liver cancer mortality anctidence rates vary with gender, age,
geographic region, and ethnicity. The numbers sésavorldwide in 2008 occur in
men is more than double compared to women. Theafivatio of mortality to

incidence is almost one.

Liver cancer occurs more frequently in some pathefworld as well as in different
ethnic groups. The geographical distribution oftin@rtality rates is similar to that
observed for incidence. Geographical inequalitielsvier cancer mortality have been

evaluated in terms of magnitude and pattern (Fauaywhol et al. 2008, Pearce 2006,
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Vecchia et al. 2000). The regions of high incideacefound in West, Eastern and
South-East Asia, Middle and Western Africa, Melaaesd Micronesia/Polynesia.
Low rates are estimated in developed regions, thighexception of Southern Europe.
International variation in the availability of diagstic testing as well as in the coding
and registration practices for liver cancer makesinterpretation of long-term time
trends difficult. Although it is difficult to accately predict future changesdisease
epidemiology, some experts have suggested thawgrall global incidence of liver
cancer will continue to rise in timext few years until a plateau is reached in 2015-

2020 (Llovet 2005).

In recent years, a number of epidemiologic stubdase highlightedthow liver cancer
incidence rates may change over time; for exangplalysif data from cancer
registries demonstrated that liver cancer incideatss tripled in the U.S. between
1975 and 2005 (Altekruse 2003his growth in liver cancer incidence was
particularly notable in Hispanibjack, and white middle-aged men and may have
been partiallyattributable to an epidemic of hepatitis C virusgsction in the U.S.
duringthe 1960s (Altekruse 2009, Armstrong 2006). Epidsogical studies have
shown that risk factors of liver cancer are reldtetamilial history, environmental
factors (e.g., alcohol, hepatitis B and/or C virausd aflatoxin B1 exposure) and

genetic variations (Viratroumanee et al. 2009, doed al. 2005, Sun et al. 2001).

The burderof liver cancer is also growing in Latin Americahieh was previously
known for low rates of liver cancer (Méndez-Sanchea8, Bray 2005). In Mexico,
for example, general mortality rates for liver cancereased from 4.1 per 100,000 in
2000 to 4.7 per 100,000 in 2006, with the impmddiver cancer on morbidity and

mortality predicted to increase furtherthe future (Méndez-Sanchez 2008).
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International trends in mortality have also beealeated in 22 populations for the
period 1979-1998. Among men, increases in morthtiy liver cancer have been
reported in the United States, Japan, Australiatl&ued, France, and Italy, whereas
decreasing trends have been reported in the UKitegdom. Trends among women
were similar. Increases in the rates of cholangmoama have also been reported in
the United States, Japan, Australia, Scotland,d&gland Wales and among women

in the United States, Australia, England, and W@lkeschia et al. 2000).

Simple vital statistics for describing liver canaecidence and mortality are age-
specific death rates. It can be classified by otaetors contributing in the study such

as age- and sex-specific mortality rates (Bosh 2004

Several statistical models have been used for amgyiver cancer mortality trends.
A log-linear model was used to derive the percenual change in mortality rates in
Europe (Vecchia et al. 2000). The “joinpoint regiea analysis” was used to
estimate the expected annual percent changesdorildi@g linear mortality trends by
period in Italy (Stracci 2007). A Poisson regressitodel was used to estimate of
trends in cancer incidence among Singapore Malalygh is a low-risk population,
across individual calendar years to obtain aveeamgeial percent changes (Wang et

al. 2004).

For countries with low quality of VR data, the VAudy is necessary to improve the
quality of vital statistics based on the VR dathe Btandard verbal autopsy
procedures to verify register cause of death haes Isuccessfully applied in China

and the Islamic Republic of Iran (Rao et al. 20Kfpsravi et al. 2008).



