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nalysis
Ammdlpumcmmmmuwmmmmmm
gender, donation date, and donalion site among the 166 matched sets.
mwmmhmu«adequmm 57 eases had an IDU
history, 1 sel included bolh a case and & conirol, and 1 set a control with a history of
Wit drug injection (OR 1078, 95%: Cl= 148, 780.6, Table 1).

TABLE 1 History of injecting drug use (IDU) among cases and controls in
vl 166 sets), si t

san-

Resuirs: Amang 165 matched sets, 58 ( 35%) of donors had an IDU history which

was strongly associated with HCV infection (OR; 107.:85% CI 14.8, 7BD.6). In

mmmum&am non-IDUs (107 mmmmm-m significant risks

were history of blood transfusion (OR=22 8; 86.0). immediate blood relatives
MMH‘MEW‘H la.llallndllknlsm

{OR=2.7; 1.2, 5.8). Fraquancy of biood donation was protective (OR=0.9; 0.8, 0.9).

Six of 45 case-spouses (13.3%) but none of 44 controh-spouses had HCV infection.

Four ol 5 PCR positive pairs had the same HCV sublypes.

Conclusion: Improved sell-deferral of blood donors with a history of 10U and

|murmmnmmmwmmmmm
‘could improve Iranshusion safety.

The blood bank of Chisng Mai University (CMU) hospital is the largest in
Thailand. The provalence of hepatiis C virus (HCV) infection among biood
donors was 1.3 % in 2002. These are much higher than those of blood donors in the

routine blood donor screening system fo estimate the risk factors for HCV infection.
We mvaluated the risk faclors for HEV infection amang biood donor population in
northem Thaand in the prosent single masked matched case-control study.

Data collection
recrufled blood donors who were al least 18 years of age, resced in northern

hospital. positive
screening HCV EIA-3 (Abbolt Laboratories, Ncrm:go_ IL), were invited by letter 1o
pammmuwsm mmmwmlmmlmmm
but ingicatad they were not
willing o ncﬂlanlh werne deh-d at non-participants.  The participants wers
thnblond

me gander had a physical
draw for ncv wpplemeﬂhl tests and counseling. The

whigible cases. Controis who had negative repeat EIA-3 tests were enrolied in the
study. Gases and controts wha were earolled in the study were invited to bring their
m:ownwum
Iblood sampla was tested for repeat HCV testing (Abbalt). HCV RNA was
mmmwmnmmmmmumm(ar
PCR) {QIAGEN, Gmb M, Hilden Gormany). W used a third-genoration recombinant
immunotlol assay (RIBA-3} in selected PCR negative cases (Chiron Corparation,
EM\NM CA), and moasured serum alaning aming ransferase (ALT) using
rcial reagents (Beckman-Coulter,Durham, NC). Serum samples ware lested
IUHEVRNAM a nmmnm Rmmnl-ldlmonww mﬂmml
according to the

t motsa i, e it £5 days
of case's doraton dat
= Acjrstec ceid 0 (05 % conflunca intervil)

Wa analyzed non-IDU participants saparataly in the remaining 107 sats to
assess whethr there waro fisk factors for HIV alher than IDU, The risk factors
found 1o be statistically associated with HCV infection wara shown in table 2.
TABLE 2 Potential risk faclors that were stalistically associaled with HCV
infaction in univariate-matched analysis among nen-drug users, single masked
matched case-control study. +

+ muichod varisbies: gender, bge within 5 yoars, donation o8 (walkein, mobile usit), prd

within 15 days of Case’s donation daio

$ commerclal sex worker

Multivariato analysis

Ammq noniDU (107 matched sets with 107 cases and 218 controls), the risk
factors that remained in moel were shown in table 3.

TABLE 3 The risk factors statistically associated with HCV infection in mubtivariata

analysis among non-drug users, single masked matched case-control study .+

st vasahaies Bram
st et raprta aarfise i

et B s ey e v m.msrn

Frnqusncy of oo masien . o

= malchad variabies: aoder, age wilhin 5 yaars, donalion sita (walkiin, moblle unil). and
i 15 daysof case's danaion date

1 adjusbod adds ratka (85 % confc

 eategerios of 1 and 2108 paHnars wore fEt .»q»- dcant

Spauses

Six (13.3%) of 45 spouses of cases ware HCV positive and none of 44 spousas of
conirols were infected. Five of the spouses of cases were HCV PCR positive and 4

together
naighbor joining rees. The clustering was highly significant based on boatsirap
analysis in 3 pairs (ranged from 884 1o 989 in 1000).

was performed using the BgDys tenminator Cycle
Foshrw CA) and an aulomated sequencer (ABI PRISM, PE Blosysterms). Bassed
on the nuckeatide sequence homology, wa designated genotypes of HCV with those
of the reference strains avalable in the Geabank database.

Eligible cases were defined as confirmed cases if they had any of the fallowing
fest results: 1) PCR positve; 2) PCR negative and RIBA-3 positive: or 3) PCR
mum wlh hbqh cutolf repeal EIA-3 posilive resctions wsing different EIA kits
{ABbatt and Chiron).

Dar.amrysb

We calculated univariate matched ond: ratio (OR) and 85 % canfidence
intenvals (m ) and performed multivariate condétional Step-
wisa selection

was
havels of 0.05 for entry and 0.051 for removal), Pearson’s goodness of fit 1881 was
used 10 chack the modal. We used Epi Info version 8 (Centers for Disease Control,
Atlanta, GA) and STATA version 7 (Statacorp. 2001. Stata Statistical Software:
Release 7.0, Stato Corporation, College Station, TX) rurm mmmml and
analyses. For phylogenetic analysis, sequences were assembied and analyzed in
BioEdit 5.9 {Hll. TA 1909, BioEdi: | user- mmuy Blow sequence
alignment editor @ inferred wsing aigerithms
from the DNAD!ST NEIGHBOR, SEQBDDI and CONSENSE programs. in the
PHYLIP suite version 3.5p and implemented in the QuickTree program version 2

N

Demographic distribution

controls.
from 85 donors, Among 903 responders, mﬂsd%]ﬁmmhmm
Ameng eligile cases, were similar 1o with respect o
u-g-m«mm-aumrm-:yamwmm HBsAg and anti-
meﬁm mwummnnnmmm mang eliginle
controls, except that partcipants were slightly older (33.1 versus 31.0 years, p-
monmmmnnm«-mmdmmmmmmum
61.3 %, pvalue <
There were 254 wlnllhlal cases and 411 malched controls among 865
mpmm had 175 confirmed coses (excluded RIBA-3 negative, RIBA-3
indaterminate, EIA-3 nogative on repoat festing, and their 82 matched controls).
Onily 8 confirm cases (5.1 %) did not have an appropriate control. Thus, we had 166
confirm cases (94.9 %) and 329 controls remaining fof malched analysss.  HCV
RNAwas detected in 157 confirmed cases.

We fwnd a hlslury of ilicit drug w-:uo»m the strangest risk facter !ur HCV
orn Thailand similar 1o those

published i W m i Thatand blood cobection lmmn

excluge 1DUs, nevertheless, risk behavior histodes of some se\l-de’ﬂﬂl

MMMWW Thmmmm«wwwmmwu
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Rezults: Among 155mu'||:|m-:| sels, 58 ( 35%) of donors had an [DU history which
was strongly associated with HCV infection (OR; 107.;95% Cl 14.8, TBO.G). In
mltivariale analysis among non-I0Us (107 maiched sats), the major significant risks
were history of blood transfusion (OR=22.8; 6.0, 86.0), immediate blood relatives
ever had hepalitisfaundice OR=4.4; 1.3, 14.3). and at least G Holime saoual partnes
(OR=2T; 1.2, 5.8). Freguency of blosd donation was prodective (OR=008; 0.8, 0.9)
Six of 45 case-spouses (13,3%) but none of 44 conirol-spouses had HCV infection.
Fouwr of & PCR positive pairs had the same HCV sublypes.

Canclusion: |mproved sell-deferral of bipod donors with a history of (DU and
transfusion of unscreened blood and aclive recruitmend of HCV negative donors
could improve iransfusion galely,
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The blood bank of Chiang Mal University (CMU) hospilal is the largest in
northagm Thailand, Tha prevalence of bepatites C virug (HCV) infection among blood
donors was 1.3 % in 2002. These are much higher than those of blood donors in the
Unised Sttt (038 %) Mo anganized HCW pravention prograem axists in Thailand, in
part because of lack of information about HEV infection. The faw published studies
of HCV infection among blood donors in Thailand onty used existing data from the
routing blood donor screaning system io estimale the nsk factors Tor HCV infection,
Ve evaluated the sk faclors for HCV infection among bicod donoe population in
northam Thadiand in the present single masked matched case-control study.
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Data colfection

W recnuiied blood donors who weee ol leasl 18 years of age, resided in northem
Thadand, and donated blood a1 the biood bank of the Facuity of Madicine, CMU or
thix Thai Réd Cross in Chiang Madi, Blood donalions ware colleched & & mabile unit in
the commumnity or the hospital. EBgible donors, who wera repeatledly positive on
screenimg HCW E1A-3 (Abbali Laboratories, M Chicago, IL), were imvited by letter fo
participale in the sludy. The donor was dafined as a non-responder if there was no
response bo the second letier. Donors who responded but indicated they wera mot
willing B0 paricipate weare defined as mon-participants. The participands wers
interviewad by sama gendar intendiewers, had a physical examénation, had a blood
drinw for HOW aupplemenital teats ond counsdaling. The inberdower and phyasinns
didd not know the HCW status of the participants. One 1o four HCV-negative donors
who domated blood within a 15-day pencd of esch HCV-infected donor wene seleciad
randomby and maiched Bo the case for age within 5 years. gender, and donalion
sites. The process of racruitment and ewaluabion of conbrols was tha same as for
eligible cases. Controls who had negative repedd ELA-3 lests wera enolled in the
sludy. Cases and controds who were encodled in the study wena invited to bring their
Epousas 10 join the sludy.

A blood sampla was lested for repeal HCV tesling [Abbotl). HCVY RNA was
amplfied and delectod using roverse transcriplion polyméerase chain resction (RT-
PCR) (QIAGEMN, Gmb H, Hilden Germany). Wa used a third-genertion recesmbinant
immunciblo assay (RIBA-3) in selecled PCR negative cases (Chiron Conporation,
Emoryville, CA), and measured serem alaning aming transferase (ALT) using
commercial reagents (Backman-Coulter Durham, NC). Séerum samples wene tasled
for HCV RMNA using a QA amp viral RMA& mini-kil (Olagen GmbH, Hilden, Genmany)
accordimg to the manufacturers’ profocaol. A didecaytermination sequencing reaction
was performed using the: BigDye terminator Cycle Sequencing Kit (PE Blosysiems,
Foster City, CA) and an auldmiled sequincoss (AB| PRISM, PE Biosystems). Based
on the nucieotide sequance homology, we designated genotypes of HCY with those
of tha reference straing fuilabie in the Genbank database,

Efigible cases were defined as confirmed cases if they had any of the fallowing
tes! results: 1) PCR positve; 2) PCR negative and RIBA-3 positive; or 3) PCR
negative with high cul-off repeat EIA-3 positive reacions using differenl E1A kits
{Abbott and Chiran).

Data analysis

We calculated univariate maiched oods ratie (OR) and 95 % confidence
intervals (33% Cl) and perdormed multivariabe condstional bogistic regression, Slep-
wisa sedection was used to guide the selection of polential risk varables (alpha
evels of 0,05 for entry and 00051 for rersoval).  Pearson's. goodness of it tes] was
used o check the model. Wa used Epl Info version & (Centers for Diseasa Control,
Atlanta, (GA) and STATA wersion 7 (Stetacorp. 2001, Stata Statistical Softwarne:
Release 7.0, Stata Corporation, College Station, TX) for dats managerment and
analyses. For phylogenalic analysis, sequances were assembled and ansdyzed in
BicEdit 5.9 (Hall, TA 1999, BioEdi: a user-friendly biclogical sequence
alignment editor and analysks). Phylogenatic trees wera Enferred using algordthms
from the DNADIST, NEIGHBOR, SEQBOOT, and CONSENSE programs in tha
PHYLIP suite version 350 and implemeniad in the QuickTrés program wersion 2
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Demographic distribution

Theare werne 38, 340 donors during the recruiimant penod. Owarall T5% were make,
m.ﬁmumm.mmnnmmmﬂ.# years. The anli-HCVY was 1.3
%. Ledters of invitatkon for the study ware sant te 1,606 eligible casas and maichad
conirods.  Thede was no response from 618 donors and the laters wene returmed
from &5 donors. Among 903 respondaers, 238 (26.4%) did not want to participate.
Among eligible cases, partcipants were similar 1o non-participants with respect to
thisir gender. age. mantal status, frequency of prior Biood donation, HBsAg and anti-
HIV positivity, The participants wene similar to the non-participants among eligibla
conrols, excepl thal participants were slightly older (33.1 wersus 31.0 yeawrs, p-
vailue=0.01) and mona Exaly 1o have a history of repeat bicod domation (81.6% wersus
61.3 %, p-value < 0.001).

There were 254 potential cases and 411 maiched controls among &85
participants. We had 175 confirmed cases (excluded RIBA-3 negalive, RIBA-3
indetesminate, ElA-3 negative on repedt lesting, and their 82 maiched conlrols).
Only 8 confirm cases (5.1 %) did not have an apgropriate contral.  Thus, we had 166
confirm cases (949 %) and 329 conlrols remaining for malched analysis,  HCV
RMA was detecied in 157 confimed cases.
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Univariate-matehed analysis

A history of IDU was strongly associated with HCV infection after adisting for
age, gender, donation date, and donabtion sie among the 166 maiched sets. Among
the 59 matched sets in which a history of IDU was reporied, 57 cases had an IDU
history, 1 sel included both & case and a control, and 1 set a controd with a history of
licit drug injection (OR 107.6, 95%: Ci= 14.8, 780.6, Tabla 1).

TABLE 1 History of injecting drug use (IDU} among cases and conlrols in
univariaste-maiched analysis (n=166 sels). single masked malched case-conlrol study. t
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TABLE 2 Potential risk factoss thal were slalislically associaled with HCW
infection in univariaie-maiched analysis among non-drug users, single mazked
matched case-control study. t
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Multivariate analysis

Among non-1DU (107 matched sels with 107 cases and 218 conbrols), the risk
factors thal remained in moded were shown in table 3.
TABLE 3 The risk faclors statisticalty associaled with HCV infaciion in muftvartata
ANDYEIS MMORG nof-diug uiers, single masked malchad Casi-controd study.-
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We found a hisiory of illicit drug injection was the strongest risk factor for HCY \
pravalence amang blood donofs in nodbern Thailand similar o those of other
published studes in déveloped countries, In Thadand blocd collechion sennces Iy 0
excipde 10U, nevertheless, nsk behavior histores of some  self-deferral
questionnaires focus on the past 3 years. The hstory of drug injection in the monma
ramote past (8 offen mizsed as an impofant risk for currend HEY infection because
acule HCV infections are wsually asympiomatic. The majonity of the donors who
reportad snoring drnegs had used amphetamine (62%) and snodding drug was nol
azsociated with HCV inféction in cur study.  Howewar, aboul half of tha donors who
reporied snodting drugs had injected ilicil drugs and had also used other drugs,
inchuding marijuana, opium or henoin,

W Tound e participant who had sex with & oommercial seo workir of had many
sexual pariners had & higher prevalance of HCV Infection.  Furthermore, the highly
significant cluslering of HCV sequences in 3 couples could be interprebed as
avidence of sexual transmission.  However, il is also possibla thatl unrecognized
parenteral rather than sexual transméssion of HCV could have occurred in some of
the couples with HCV infection.

In our study, non-response was defined as not mailing the form back to the -
clinic afber two invitation lafers. These ofigible donors might nol have recehed their f]ﬂﬂﬂfj
inwstation hetiers. This might play a majer role in non-response. Parlicipation rate was
high. Almost 80 % of non-participants gave time constraints with their jobs or studies
85 a reascn for non-pariicipation (only 0.02 % not willing 1o participate). It might
induca salection bias bul might nol have a great impact on owr inberpratation. HCV k=
a rather new issua for counseling donces in Thalland. Basad on our study populiation,
hass than 1% had ever heard of HCV prior (o recnsimant and many repsated donors
had HCV infection.  Furthermore, the asymplomatic nature of the infected donors
would minimize information and selection bias, We modfied sengitive quastions from j

@ prévious HIV Shidy Bdng ot Bood Sonors and i spouses. Thi sghbeimien
among couples was good 1o excellent for common sexual practices. We also
maiched on donation date.  H recall bias did exist, it should not be different betwean
cases and maiched controds, Thus, our findings might be underestimated. In addition
o not knowing HCV siatuz, we minimized selection bias by malching control on
donation sites. Wa cannol be certain of the temporal relationship between exposure

o the risk factons and HCV infection. y
This i tha kargest matched case-control study of HEV infection among blood donors 4— ‘UE)ﬁiq‘iJ
that has been neporied in Thadand., Our findings are useful for approgeinied

interventions 1o improve donor safety beyond serological screening of the bisod
tl.wﬁ'.
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