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Risk factors for hepatitis C virus infection
among blood donors in an HIV-epidemic area

in Thailand

Pathom Sawanpanyalert, Sumalee Boonmar, Toshiro Maeda, Yoshiharu Matsuura,
Tatsuo Miyamura

Abstract
Objective -The role ofsexual transmission
in hepatitis C virus (HCV) infection has
not yet been completely elucidated. This
study aimed to compare the risk factors
for HCV and human immunodeficiency
virus (HIV) infection in an HIV epidemic
area of Thailand where HIV is mainly
transmitted heterosexually.
Design andsubjects - Sera from 3053 blood
donors were collected and tested for HCV
and HIV betweenJanuary and March 1994.
Altogether 1756 (57-5%) ofthe donors were
interviewed about demographics and sev-
eral risk factors.
Results - The prevalence rates ofHIV and
HCV infections determined by antibody
assays were 2-3% and 2-2%, respectively.
Sexual risk factors were clearly shown
among anti-HIV positive donors. These
clear associations were not found, how-
ever, among anti-HCV positive donors. In
contrast, previous histories of injecting
drug use and being tattooed were found in
some anti-HCV positive donors but less
frequently in anti-HIV positive donors.
Conclusions - Sexual transmission may
play a relatively minor role in HCV trans-
mission compared with HIV, in this area.

(J7 Epidemiol Community Health 1996;50:174-177)

Hepatitis C virus (HCV) is responsible for most
cases of non-A non-B hepatitis that arise after
blood transfusion. Many blood service es-
tablishments have begun testing for antibody
to the virus. The prevalence rate of anti-HCV
positivity among blood donors in Thailand was
reported to be 1-2%.1-2 The role of parenteral
transmission in HCV infection (for example,
via blood transfusion, injecting drug use, and
being tattooed) was well documented. Al-
though some studies suggested that sexual
transmission has a role,3-6 this has not yet been
fully established. This study aimed to compare
risk factors for anti-HCV positivity among
blood donors with those for antibody to human
immunodeficiency virus (HIV). Since this
study took place in an HIV epidemic area,
where most HIV transmission is heterosexually
driven, the comparison may provide in-
formation on the role of sexual transmission of
HCV.
The study was conducted in a province in

northern Thailand which covers an area of

about 4000 square miles with a population of
1 2 million in 1993. The first case of acquired
immunodeficiency syndrome (AIDS) in this
province was a female commercial sex worker
(CSW) with symptoms of chronic diarrhoea
and wasting in 1984. The first AIDS case was
reported in Bangkok in the same year. This
suggested that the epidemic of HIV/AIDS in
this province started approximately at the same
time as in Bangkok and much earlier than in
other parts of the country. A national sero-
logical survey performed in June 1994 showed
the following rates of HIV infection among
various high risk groups in this province: in-
jecting drug users, 21%; brothel based female
CSW, 49%; non-brothel based CSW, 16%;
male clients of sexually transmitted disease
(STD) clinics, 25%; women attending ante-
natal clinics of the provincial hospital, 6%; and
blood donors, 2-3%. The provincial hospital
where this work was performed is a 720 bed
hospital with about 12 000 blood donations per
year. Approximately half of the donations took
place in the blood bank of this hospital and the
rest at remote donation sites. On site donations
were run solely by the hospital staff but do-
nations at remote sites were a result of the
cooperative activities of the staff of the hospital,
the provincial branch of Thai Red Cross So-
ciety, and district hospitals. One or two mobile
donations were organised weekly. About 50-
300 donors attended each mobile donation site.

Methods
Between January and March 1994, sera of all
blood donations (on site and mobile) were
stored and tested for anti-HCV antibody. Anti-
HCV testing was done at the laboratory of
Hepatitis Virus Section of Thailand's Virus Re-
search Institute. A solid phase enzyme im-
munoassay for detecting antibody to HCV core
antigen in human serum or plasma was used.
The HCV core antigen used in this assay was
prepared by expression of HCV cDNA coding
amino acids 1-115 in Escherichia coli (B
strain).7-8 Sera that reacted to one test were
retested. Only repeatedly (twice) reactive sera
were considered positive. Based on our pre-
vious experience with the test,9 no confirmatory
testing was necessary.
During the same period, donors who donated

blood at the office of the hospital blood bank
during office hours (9.00 am to 5.00 pm) were
invited to join the study. After informed con-
sent, donors were interviewed about demo-
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Table 1 Prevalence of anti-HIV and anti-HCV positivity in relation to the
characteristics of blood donors, J7anuary-March 1994

Variables Anti-HIV Anti-HCV

Positive (%) Negative Positive (%) Negative

Age
<35y 56 (3 48) 1552 35 (2-18) 1573
>35y 14 (097) 1431 31 (2-15) 1414

p<0001 p=0-953
Sex
Male 62 (2-72) 2217 48 (2-11) 2231
Female 8 (1-04) 866 18 (2-33) 856

p = 0-002 p = 0935
No of donations

First time 39 (4-16) 899 22 (2-35) 916
Repeat 31 (1-47) 2084 44 (2 08) 2071

p<0001 p=0-642
Type of donor*
Replacement 25 (3-82) 630 14 (2-14) 641
Voluntary 45 (1-88) 2353 52 (2-17) 2346

p=0-003 p=0-961
VDRL reactive (at least weakly reactive)

Yes 3 (7-89) 35 2 (5-26) 36
No 67 (2 22) 2948 64 (2-12) 2951

p=0-020 p=0-186
HBsAg positive

Yes 19 (6 93) 255 12 (4-38) 262
No 51 (1-84) 2728 54 (1-94) 2725

p<0-001 p=0-008

* See text for definition; VDRL = Venereal Disease Research Laboratory

graphics and several potential risk factors,
including visits to prostitutes, homosexual
practice, premarital/extramarital sex, and STD.
The donors were also asked to make an overall
assessment of whether their own blood was

safe enough for transfusion. Donors who were

rejected because of a history of previous blood
transfusion or injecting drug use were offered
free blood testing only to be included in this
study. The questionnaire used in this study
was specifically developed and pretested in 10
HBsAg positive blood donors. The protocol of
this study was approved by the ethical com-

mittee of the Ministry of Public Health of
Thailand.

Routine blood donor screening included
body weight measurement, haemoglobin de-
termination, blood pressure recording, and
brief medical history interview. Potential don-
ors with a history of malaria, previous trans-
fusion, or injecting drug use were deferred.
Blood was drawn and routinely tested for anti-
HIV antibody, serology for syphilis (Venereal
Disease Research Laboratory (VDRL)) and
hepatitis B surface antigen (HBsAg). Test kits
used for determination of anti-HIV antibody
were Enzygnost anti-HIV1/HIV2 (Behring,
Germany) or Genelavia Mixt (Sanofi Diag-
nostics Pasteur, France). If blood was shown
to be HIV reactive in one test, it was retested
with the other. Only repeatedly (twice) reactive
results were considered anti-HIV positive.
Blood units that were positive on either test
were discarded. When the serum was reactive
to only one ofthe two testings, immunoblotting
was done for confirmation. VDRL (VDRL Car-
bon Antigen, Cambridge, Massachusetts) tests
were done for Treponema pallidum infection.
Serum shown to be at least weakly reactive was
considered VDRL reactive and discarded. Test
kits for HBsAg were Hepanostika HBsAg Uni-
Form (Organon Teknika, The Netherlands)
and Monilisa Ag HBs (Sanofi Diagnostics
Pasteur, France). These two kits were used
interchangeably. One positive result with either

kit was considered HBsAg-positive and con-
stituted the basis for discarding the blood. Rou-
tine testing was not performed for anti-HCV
antibody.
Data were entered twice into database files

and validation was done by using EpiInfo 5 01 b
(Centers of Disease Control and Prevention,
Atlanta, Georgia, USA). Cross tabulation be-
tween several risk factors and anti-HIV and
anti-HCV positivity was performed. Odds ra-
tios (OR) and their associated 95% confidence
intervals (95% CI) were calculated by EpiInfo
5 01 b. Exact CIs were used when indicated.

Results
There were 3053 donations between January
and March 1994. The prevalence rates of anti-
HIV, anti-HCV, VDRL, and HBsAg positivity
were 2-29% (70 of 3053), 2-16% (66 of 3053),
1-24% (38 of 3053) and 8-97% (274 of 3053),
respectively. About half of the donors were
under 35 years of age and three quarters were
men. Approximately, one third were first time
donors. One fifth of the donations were done
to replace blood used by the donors' friends or
relatives (designated as replacement donors)
and the rest were from volunteer donors. As
shown in table 1, young age group, male gender,
first time donors, and replacement donorship
were associated significantly with anti-HIV
positivity, but not anti-HCV positivity. VDRL
reactivity and HBsAg positivity were also as-
sociated with increased risk of anti-HIV and
anti-HCV positivity, although the evidence was
weaker in cases of HCV.
Of the 3053 donors, 1756 (57 5%) donated

on site during office hours and were therefore
invited to join the study. None of the donors
refused to participate in this study. The demo-
graphics of those who were interviewed and
those who were not were similar. The pre-
valence rates of anti-HIV (2 79%), anti-HCV
(2 22%), VDRL (1 -42%), and HBsAg (9-97%)
positivity among this group were comparable
to the whole. Table 2 compares risk factors for
anti-HIV and anti-HCV positivity among this
group. The associations between anti-HIV and
anti-HCV antibody assays and age, sex, num-
ber ofdonations, type of donorship, and VDRL
and HBsAg positivity were also similar to those
shown in table 1 (data not shown).

Five donors had a history of injecting drug
use and, therefore, were not allowed to donate.
All of these donors, however, were interviewed
and blood tested. None of the donors in this
study had a history of blood transfusion or
homosexual practice. Military donors were
more likely to be anti-HIV positive than those
from other occupations but this was not the
case for anti-HCV positivity. Sexual risk factors
were found to be associated, mostly strongly,
with anti-HIV positivity - that is, premarital/
extramarital sex, prostitute visit, histories of
diagnosed syphilis or positive syphilis serology,
genital ulcer, genital discharge, and enlarged
inguinal nodes. However, again, this was not
true for the associations between these risk
factors and anti-HCV positivity. In contrast,
anti-HCV positivity was found to be associated
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Table 2 Risk factors for anti-HIV and anti-HCVpositivity among blood donors

Variables Anti-HIV Anti-HCV

+Ve -Ve OR(95% CI) + Ve -Ve OR (95% CI)

Marital status
Single 29 363 5-4 (2-9, 10-0) 11 381 1-4 (0-6, 2 9)
Others 20 1344 1 28 1336 1

Occupation
Military 10 52 8-2 (36, 18-1) 1 61 07 (00, 44)
Others 39 1655 1 38 1656 1

Education
Up to primary school 38 1220 1-4 (0 7, 2 9) 28 1230 1 1 (0-5, 2 2)
Beyond primary school 11 487 1 11 487 1

Certainty that his/her own blood is safe
Yes 42 1662 1 39 1665 1
No 7 45 6-2 (2 2, 14-8) 0 52 0.0 (0 0, 3 3)

History of hepatitis or jaundice
Yes 0 38 0-0 (0 0, 3 6) 1 37 1-2 (0 0, 7 5)
No 49 1669 1 38 1680 1

History of being tattooed in past 3 y
Yes 1 19 1-8 (0 0, 12-1) 2 18 5-1 (0-6, 22-6)
No 48 1688 1 37 1699 1

History premarital/extramatrial sex in past 3 mth
Yes 11 58 8-2 (3-8, 17-7) 2 67 1-3 (0-2, 5-4)
No 38 1649 1 37 1650 1

History of unprotected sex with prostitutes in the past 3 mth (males only, n= 1308)
Yes 4 17 6-8 (1-6, 22 0) 0 21 0-0 (0 0, 7-7)
No 43 1244 1 33 1254 1

History of injecting drug use
Yes 0 5 0-0 (0-0, 38 8) 1 4 11-3 (0-2, 116 9)
No 49 1702 1 38 1713 1

History of diagnosed syphilis or positive syphilis serology in the past 1 y
Yes 4 17 8-8 (2-1, 285) 1 20 2-2 (01, 14-7)
No 45 1690 1 38 1697 1

History of genital ulcer in the past 1 y
Yes 4 9 16 8 (3-6, 62 5) 0 13 0 0 (0 0, 14 9)
No 45 1698 1 39 1704 1

History of genital discharge in the past 1 y
Yes 2 8 90 (09, 468) 0 10 00 (00, 203)
No 47 1699 1 39 1707 1

History of painful urination in the past 1 y
Yes 1 27 1 3 (0 0, 8 2) 0 28 0 0 (0 0, 6-4)
No 48 1680 1 39 1689 1

History of enlarged inguinal node in the past 1 y
Yes 2 2 36-3 (2-6, 505 2) 0 4 0-0 (0 0, 68 2)
No 47 1705 1 39 1713 1

OR = odds ration, CI = confidence interval

with history of being tattooed in the past three
years and history of injecting drug use, although
the numbers of positive responses were small.

Discussion
The prevalence of anti-HCV antibody was

comparable to the previous reports from Thai-
land.`2 This rate was similar to the rates re-

ported from Brazil,F"" Kuwait,'2 and Saudi
Arabia."3 It is much higher, however, than the
rates among blood donors in industrialised
countries, for example, United States,14'5
Japan,1617 Germany,'8 France,'920 Australia,2'
and much lower than among Egyptian blood
donors. 13 22

In this study, we limited the recall period for
main risk behaviours to a relatively short one
- the past three months - in order to avoid any
effect of memory failure. This may explain in

part the low frequency of reporting the risk
behaviours, for example, 69 of 1756 for pre-
marital/extramarital sex and 21 of 1756 for
contact with prostitutes.
The findings on sexual risk factors for HIV

infection described in this study were consistent
with previous reports from northern Thai-

land.2324 Injecting drug use and being tattooed

were not as important for HIV transmission in
this population as they were for HCV. The
importance of the parenteral transmission for
HCV has been reported in other studies.622 25-26
The fact that sexual risk factors did not make
a significant contribution to HCV transmission
in this HIV epidemic area suggests that sexual
transmission plays a minor role in this part of
Thailand, relative to parenteral transmission.
This finding supported other studies which
showed that sexual transmission of HCV oc-
curred infrequently.27121

In this study, we did not examine whether
the low efficiency of sexual transmission of
HCV was increased by the coexistence of HIV
infection, as suggested in some studies,29-30 be-
cause of the small number of the donors with
both viruses. In addition, we found no reported
risk factors in a significant proportion ofHCV
positive donors who were interviewed in this
study. This was probably because the donors
tended to under report their risk behaviours at
the time of donation because they did not
know that they were anti-HCV positive. The
reporting frequency would probably increase if
donors were interviewed after they had learned
the test results, but this could be subject to
recall bias. Therefore, to avoid bias, it was
appropriate that donors should not know their
infection status at the time of interview.
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