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Abstract

Risk factors forPLC due to viral infections and exposure to herbicides have not been available in south Viet Nam.
The aim of this study was to clarify geographical differences in cancer incidence of PLC and its risk factors such as
HBYV and HCYV infections and dioxin exposure between Ho Chi Minh (south) and Hanoi (north). Data for cancer
incidence of PLC in Ho Chi Minh (1995-96) and Hanoi (1991-93) were used to calculate rate ratios for the two
populations. Published reports on the association between HBV, HCV infections, dioxin (2,3,7,8-TCDD) exposed
and HCC in Viet Nam were reviewed. Cancer incidence of PLC was found to be higher in HCM than in Hanoi for
males (RR =1.22, 95% CI = 1.09-1.36) and in females (RR = 1.21, 95% CI = 0.98-1.49). Risk factors for PLC due to
viral infections were seen to be lower in HCM than in Hanoi for patients with HBV infection, (OR = 37.8, 95% CI =
11.6-121.4VS. OR =61.7, 95% CI = 30.0-128.0) and also for patients with HCV infection and HBsAg (-), (OR = 6.8,
95% Cl1=2.1-22.1 VS. OR =38.1, 95% Cl = 2.8-1443.0). The risk of PLC due to exposure to herbicides was significantly
increased for persons who suffered exposure for 10 years or more , OR = 8.8, 95% CI = 1.9-41 independent of HBV
infection. Dioxin levels (2,3,7,8-TCDD) in blood samples from people living in the south were more than 2 times
higher than in the north (32.6 VS. 15.7 ppt.). Based on the present findings, it is suggested that high incidence of liver
cancer in HCM could partly be explained by herbicide exposure.
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Background area of hepatitis viral infections, (Blumberg et al., 1970;
Cordier et al., 1993; Corwin et al., 1996; Kakumu et al.,

Primary liver cancer (PLC) is an important public health1998; Nakata et al., 1994; Song et al., 1994; Tran et al.,
problem in Viet Nam. That is, the incidence of PLC was1993; Tuan, 1986). However, risk levels with HBV and HCV
estimated to be the second highest in males and the fifth infections have not yet been documented, especially in south
females in 1990 nationwide, (GLOBOCAN, 1999). PLCViet Nam. During the Viet Nam War, herbicides were
had the highestcancer incidence in males (ASR 25.3 paprayed over 16.5% of the southern surface area, (Dai et al.,
100,000) and the fifth most common in females (ASR 5.91986). Exposure to 2,3,7,8-TCDD followed the SEVESO
per 100,000) in Ho Chi Minh City (HCM) in south Viet accident in Italy in 1976, and hepatobiliary cancers (ICD-9:
Nam from 1995-96, (Quoc et al., 1998). In addition, a155-6) were found to be significantly increased, (RR = 2.8,
striking increase of the proportion of liver cancer from 3.5905% CI = 1.2-6.3), (Bertazzi et al., 1993). However, the
to 19.7% in males and from 0.6% to 5.9% in femalesassociation between dioxin exposure and HCC among the
between the 1970s and 1990s, respectively, in HCM wasouthern population in Viet Nam has not yet been fully
also observed, (Quoc et al., 1998; Truong, 1986). investigated. In the present study, our aim was to clarify

Eighty per cent of liver cancer has been estimated to bgeographical differences in liver cancer incidences and its
due to chronic HBV infection throughout the world (World risk factors such as HBV and HCV infections and dioxin
Health Organization, 1983). Viet Nam is a highly endemicexposure in Ho Chi Minh (south) and Hanoi (north).
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Table 1. Liver Cancer Incidences (age standardized Table 2. Relative risks (RRs) of HBsAg (+) and anti-HCV
incidence rate) per 100,000 in Ho Chi Minh and Hanoi (+) among HBsAg (-) in Ho Chi Minh (south) and Hanoi

by Gender (north), Viet Nam
Population Ho Chi Minh* (1) Hanoi** (2)  Rate ratio, Virus infections RRs, (95% CI)
95% CI, (1) / (2) Ho Chi Minh Hanoi
Males 25.3 20.3 1.22,1.09-1.36 HBSsAg (+) 37.8, (12.0-121.4)*  61.7, (30.0-128.0)***
Females 5.9 4.9 1.21,0.98-1.49 Anti-HCV (+) 6.8, (2.1-22.1)**  38.1 (2.8-1443.0)***

among HBsAg (-)
Sources: * (Quoc et al., 1998), ** (Anh et al., 1997)

Sources: *(Welsh et al., 1976), **(Lien et al., 1995), *** (Cordier

Materials and Methods etal., 1993)

Data of cancer incidences of liver in Ho Chi Minh (1995-by immunoelectroosmophoresis (IEOP) and by solid phase
96), (Quoc et al., 1998) and Hanoi (1991-93), (Anh et alradioimmunoassay (RIA). Forty-nine patients with PLC and
1997) were used to calculate stratified incidence rate ratié@ur controls were positive HBsAg and the author concluded
between the two populations. The method for comparisdhat HBsAg (+) was 8 times more frequent in the patients
of cancer incidence in the two groups was used in the pres#yith PLC than in the hospital controls. After recalculating,
analysis. We obtained the Mantel-Haenzel combinethe odds ratio was 37.8, 95% CI = 11.6-121.4.
estimate using STATA Statistical Software, (STATA, 1997). For HCV infection in the south, among 403 individuals

Published reports in English and Vietnamese on thiested for HCV infection, 260 persons who were eligible
association between HBV, HCV infections, and exposure telood donors and 35 patients with PLC were examined in
dioxin (2,3,7,8-TCDD) and HCC in Viet Nam were the same hospital. Anti-HCV was detected by the ELISA
reviewed. A case-control study was designed to recalculatest. Among 35 patients, the number with PLC, HBV
odds ratio and its 95% confident interval among persorifection alone, HBV and HCV infections combined, and
exposed to HBV and HCV infections. The criteria ofHCV infection alone was 18, 6, and 6, respectively, and 5
eligibility of the study subjects are that both cases an@atients had no HBV nor HCV viral infections. Among 260
controls were examined in the same study. Dioxin levellood donors, because thirty-nine were positive Anti-HCV,
(2,3,7,8-TCDD) in blood and adipose tissue samples th#lie author concluded that HCV infection was a big problem
was the weighted mean as lipid basis, parts per trillion (pptf) HCM City. After recalculating, the odds ratio of PLC cases
was also reviewed in selected populations in the south amd@s 6.8, 95% CI = 2.1-22.1, (Table 2).

north, (Schecter et al., 1995). In the north, HBV infection increased the risk of PLC,
(OR = 61.7, 95% CI = 30.0-128.0), and HCV infection
Results increased the risk of PLC among patients with HBsAg (-),

(OR = 38.1, 95% CI = 2.8-1443.0). That is, risk factors of
Cancer incidences of liver were found to be higher ifPLC due to viral infections were seen to be lower in HCM
HCM than in Hanoi for males (RR = 1.22, 95% CI = 1.09than in Hanoi for patients with HBV infection, (OR = 37.8
1.36) and in females (RR = 1.21, 95% CI = 0.98-1.49), (Tablé¢S. 61.7) and also for patients with HCV infection (OR =
1). 6.8 VS. 38.1), (Table 2). In this study, no cases in both
For HBV infection in south Viet Nam, among 306 patientgatients with PLC and hospital controls were positive for
examined, sixty-one patients with PLC and forty-one patientoth HBV and HCV infections in Hanoi while itwas 17.1%
as hospital controls without liver diseases were examinedifitseries cases of PLC in HCM City.
the same time and recruited from the same three hospitalsDioxin level (2,3,7,8-TCDD) in blood samples from
in HCM. All samples were airmailed to the University ofpeople living in the south was more than 2 times higher
Oklahoma Health Science Center. HBsAg was detected théhan in the north (32.6 VS. 15.7 ppt.). And among the north

Table 3. Dioxin (2,3,7,8-TCDD) Level in Blood by Areas in Viet Nam, Samples Collected from 1991-92

Areas Number of tested samples Mean of TEq* for each areas Range of TEqg* for each areas
North 133 15.7 12-18

Central Viet Nam 490 49.3 23-118.2
North-Veterans 35 40.3 40.3

(Served in south Viet Nam)

South Viet Nam 2062 32.6 8.7-104.6

Source: (Schecter et al., 1995), *TE(q: Dioxin toxic equivalents (lipid basis, parts per trillion)
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population, dioxin level in blood samples from the northprevalence as much as 19.5% of 87 tested blood samples in
veterans was also higher than in non-veterans (40.3 VS. 1%ne town near HCM City, (Katelaris et al., 1995). Recent
ppt.), (Table 3). For results from epidemiologicalresults have shown that the prevalence of HBV infection
observation, the risk of PLC due to exposure to herbicidemmong patients with PLC was 62.7% of 225 patients in HCM
was significantly increased during 10 years or more o€ity, (Tran et al., 1993). Our results regarding risks of PLC
exposure, OR = 8.8, 95% Cl = 1.9-41 independently of HB\ue to viral infections were reasonable and represented a
infection. Risk of PLC due to exposure to herbicides waseal problem in south Viet Nam, (Table 2). In addition, HBV
also significantly increased in patients exposed to them fand HCV infections combined were commonly observed
20 to 76 months, (OR = 4.4, 95% CI = 1.7-11.5). In additionamong patients with PLC and also healthy residents in the
all subjects of the case-control study were recruited frorsouth. That is, 17% of 35 patients with PLC and 0.2% of
only veterans in one military hospital. Veterans who serve890 healthy residents were found to have both HBV and
and were exposed to herbicide in the south for more thanHCV infections, (Kakumu et al., 1998; Lien et al., 1995).
years had an increased risk of PLC when compared witHowever, no cases of PLC with dual infections were found
those who served in the north and were not exposed, (ORI Hanoi City, (Cordier et al., 1993).

2.5, 95% CI = 1.2-5.0), (Table 4). For HBV and HCV infections in the north, prevalence of
HBYV infection in the general population based on stratified
Discussion random samplings in Hanoi City was 12.5% in males and

10.1% in females, (Tuan, 1986). A very high prevalence of

Several reports have confirmed that cancer incidences &fBV infection among patients with PLC was found, as much
PLC were higher in HCM than in Hanoi. Incidences of PLCas 77% of 57 subjects when compared to those of hospital
were stable in the 1990s, from 25.3 to 25.2 per 100,00€ontrols without liver diseases, 20% of 160 subjects, (Luc
(ASR) in males, and from 5.9 to 6.4 per 100,000 (ASR) ir& Nga, 1985).
females between 1995-96 and 1997 in HCM City. Incidences Viral infections were the cause of PLC in most patients
of PLC were the most common cancers in males and the both south and north, (Table 2). However, this may not
fifth most common in females, (Hung et al., 1998; Quoc eéxplain the higher incidence of PLC in HCM than in Hanoi,
al., 1998). Incidences of liver cancers were also higher itifable 1). In addition, a striking increase in the proportion
HCM compared to that in urban Hanoi City in 1988-90 forof liver cancers from 3.5% to 19.7% in males and from 0.6%
males (ASR 25.3 VS. 14.0 per 100,000) and for female® 5.9% in females between the 1970s and 1990s,
(ASR 5.9 VS. 3.7 per 100,000), (Anh et al., 1993; Quoc etespectively in HCM was observed, (Quoc et al., 1998;
al., 1998). Truong, 1986). These facts have suggested that risk factors

Since the 1960s in the south, prevalence of HBV infectionf PLC were much prevalent in south Viet Nam. The lifetime
among healthy residents was reported to be very higbancer risk assessment using blood dioxin level was higher
prevalence as much as 6.3%, (Blumberg et al., 1970). Latarthe south than in the north, (6,000 VS. 2,900 per million),
in the 1970s, prevalence of HBV infection was found in(Schecter & Olson, 1997). Based on results of
24% of 94 blood donors, 17% of 12 medical students, anelpidemiological observations, persons exposed to herbicides
10% of 41 hospital controls without liver diseases, (Welstor long time had an independent increased risk of PLC,
et al., 1976). In the 1990s, the prevalence of HBV infectiorfCordier et al., 1993). Also dioxin level in blood was higher
among children from 2-12 years of age was strikingly highn the south, therefore, it is suggested that the high incidence

Table 4. Exposures to Herbicides in South Viet Nam during the Viet Nam War and Cancer Risk of HCC.

Number of cases and controls Time period Results
152 male HCC cases 1989-1992 (1) HCC risk by length of military service in the south after 1960:
241 hospital controls Never: OR* =1, (reference)

1-4 years: OR* = 0.9, 95% CI: 0.4-2.3
5-9 years: OR* = 1.4, 95% CI: 0.5-4.0
210 years: OR*: 8.8, 95% CI: 1.9-41

76 male HCC cases 1985-1989 (2) HCC risk by length of military service in the south after 1960:
152 hospital controls Never: OR =1, (reference)
(Veterans only) 1-5 years: OR = 0.9, 95% ClI: 0.4-1.9

5years: OR = 2.5, 95% CI: 1.2-5.0
62 male HCC cases 1982-1985 (3) HCC risk after exposure to herbicides at least for 20 months:
124 hospital controls OR=4.4,95% Cl: 1.7-11.5

*Cases and controls were matched by hospital, age, and place of residence, HBsAg positive and drinking habits were adjusted.
Sources: (1): (Cordier et al., 1993). (2): (Long et al., 1993), (3): (Van et al., 1986)
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of liver cancer in HCM would partly be explained by |jen pB, Bao TV, Phiet P H (1995). The problem of HCV infection

herbicide exposure. at Cho Ray HospitaBcientific reports of National Institute of
Hematology and Blood Transfusion (in Viethamese with English
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