HCV Transmission During Scierotherapy

RESULTS

Two hundred seven patients (134 females, 73 males),
mesn age 52.7 & 12.5 years (range: 18- 78 years} were
included. Sixty-two patients had a past history of
selerotherapy of varicose veins including 43 patients
whe had sclerotherapy by the same physician (67%.).
Risk factors for HCV infection are shown in Table I1

HCV serostatus of the physician who performed
stlerotherapy sessions was done and was found to be
negative,

Amang the 43 patients wha had sclerotherapy by the
same physician, 4 patients wera considered bo have been
infected by transfusion thecause transfusion was before
1992) and 39 palients were considered to have been
infected by seterotherapy on the basis of epidemiclogical
dala. No statistical difference was observed regarding
rizk factors for HCV infection between the two groups
excepl for transfusion P = 0,0001) (Table 11,

Patients whohad selerotherapy by the same physician
had many sessions carried aut in the 1880s (from 1 ta
more than 400) for many years {from 1 to mere than
15 vears). Five of these 43 paticnts developed jaundice a
few woeks after a sclerotherapy session.

Nucleotide sequence analysis of E1 in 17 of the 43
patients who had sclerotherapy by the same physician
revesled that Lthey were all infected with the same HGV
subtype {genotype 2¢). The alipned sequences of 258 ni,
encompassing the BY and E2 repions, obtained from the
17 patients, were hootstrapped and a phviegenetic Lree
was obtained, as shown in Figure 1. The mest evident
feature of the tree is the clustering of all patients
invalved in the outbreak idenoted by PT). The bootstrap
value of 98 of the node leading to the PT cluster lends
statisticad robustness to the interpretation that all of
the patients involved in the outbreak were infected by a
gommaon source. Prolotype sequences of genotypes 2a
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and 2 also form separate clusiers. The unrelated local
controls{LCs)LC2, L.C3, LCT, atiributed to genotype 2a/
2¢ on the basis of Ltheir sequences in the 5 NC region,
clustered with the 2a prototypes: LC16, LC8, LC13, 1.4,
and LCA clustered with the 2b prototypes.

The characteristics of the 43 patients who had selero-
therapy by (he same physician are shown in Table 111
Na patient had HBV or HIV infection. Patienis with a
past histary of sclerotherapy were significantly more
frequently females (P=0.0004), older (P =0,01}, and
with alechol consumption <40 giday {P = 0.001} com-
pared to patients with no past histery of sclerotherapy
by this physician, Mild hepatitis (normal ALT and/or
METAVIR score < A2F2)waus observed in 53.5% of cases.
Neither cirrhosis nor hepatocellular carcinoma were
obeerved,

DISCUSSION

"This study shows that sclerotherapy of varicose veins
could he a visk factor far HCV infection and careful
documentation of @ history is needed. To our knowledge,
this is the first decumented report of a Lransmission of
HCV infection during scleratherapy for varicose veins,
and the phylogenetic analysis of the HCV hypervariable
region 1 (HVR?) provides straong evidence for transmis-
sion of HCV from a eominon souree of infection.

Nucleolide sequencing and phylogenetic analysis of
different genomic regions of the virus provide more
eonvincing evidence of patient-to-patient transmission
of HCV. These techniques allow for accurate tracing of
viral spread and constitute a powerful tool in epidemio-
logical research. The stody of highly conserved regions,
such as the 3 UTR, is not suitable for the exact char-
acterization of HCV strains. Qur molecular investiga-
tions were based on scquence analyses of HCV HVRI,
whicl is used commonly to distinpuish between related

TABLE {1, Risk Factors Assoviated With Hepatitl: C Virus Infection in Patients With or Without Past History of Sclerotherapy

by the Same Physician

s

Patienis with a past

Patients with no past

history of selerothetapy  history of scleratherapy

by the same physictan by the spme physicien  Odds 95% Confidence
Rizk factors () N (%} N (e} rutin interval r
Scleratherapy 1207) 434100}
Blood transfusion (2011 G(13.9} 85 (43,00 0.21 0.09-0.54 = 0.000%
Intravenous drug or 0 6 (3.5) Q.74 0.72-0.84 0.23
cocring use (193
Acupaneture therapy (2001 164372 36122, 1.49 G.87-4.1 0.059
Mesetherapy {199) 1193 14189 1.07 0.33-3.45 .55
Previoys surgery (2000 20 (486,5) 64 141.4) 123 0.62-2.42 0.55
Previous coetioscapy {198} 5ili B 16 (6.4) 2.04 0.68-6.34 0.21
Previous enduscopy (2001 §118.6) 32 (204} .89 0.38~2.1) 0.8¢
Cardiovascular explorations 200} 12,3 6139 0.6 0.07-5.12 0.64
Previous voluntary termination of LR 12:7.70 0.4 0.24-3.44 .87
pregnaney (193)
Previous hespitalization 2146 1R11L5) 0.3s 0.08-1.69 0.20

=15 duve (2008

No utaligticn difference wie ehserved concerning previms imesuauplobulin injection, transplantution, hemadialvsis, history of inearcorstion,
institutional fiving 1attoo or body pierding, health profesdnm, and infoetion nf the spouss
Results are - 1005 sioce ane patient coald have more than npe sk factor
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Fig. 1. Phylngenotic tree annlyaiz compuring rading sequences in the
HCV rostons forthe envelope glyeoproteing E1 nnd E2 rom 59 isolntes,
For phylogenstic analyits, 17 sequences from 17 andemiy sebocted
HOY RNA pasitive patients with & paet history ol sclerotheropy by the
same phyaiciaa P77 were cumpared with 17 segquences 23 of penniype
2n, 5 of gonolype 20, wnid 9 of genotype 2o from patients without & past
histaee of wlerotherapy ond (vlowed-up in var laborotory taken as

and unrclated isolates of the same subtypes, because of
its variability (Major and Feinstone, 1897], However,
when this sequence is used, phylogenctic relationships
can sametimes be ohscured, especially if transmission
pecurred many vears previously. In this study. it was

Eit 7 de

-

unrelated focal controls 1LCs:, with Y1 requences 11% of genotye 2¢,
wnd 1 ol genotyvpe o) derived [rom a previows stady | Larghietal., 2002]
iBsC and BsHOCK, and with 3 protocyps sequences spmpled from
GenBank 1000844 HOJG angd DIOOTS: HC-JH e genotype 2o,
DI00TT: HC-I7 nd DICHERAHCWIR fur penadtype 2h, D50409; BERE|
t'?:' ge[:;rl}'pc- 2¢1 Baotsteap vadues preater thon 70140 are reported nf
the nodes.

confirmed that the HVR1 genomic sequences could
previde relevant information for making cloze com-
parison of viral straing (Allander et al, 1994} The
demonstration of 2 high degree of homology among the
sequences of Lhe viral region encompassing E1 and E2 in
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TABLE 1Il. Demaographic and Clinical Characteristics of the Patients With ar Without Past
Hesory of Sclerethernpy by the Same Physician

Patients with a past
history of selerotherapy
by the same physician

Patients with no pas
history of selerotherapy
by 1he same physician

N N i} P

Gender iFM) 385 9HRS <0000
Mean age (years) a7xo.2 52 = 13.0 0.0}
Tobaveo vonsumption VF 5.4 3.2 NS
Aleoho) conzumplion

<40 gy (94 100 76,5 4.002

ALT <N (%5 E5134.0; 48 (203 NS
Mean viral load 11Uml} 507,147 = 811,846 941,489 = 1,619,012 NS
Liver biopsy 35 (8L.4) 134 {811 NS
Activity grade NS

A ¥ 3123

Al 94237 35136.1

AZ 21 (6 ITIHIE

A% Sl 1914.2)
Fibrosis stage NS

Fo 0 513N

F1 13371y 53 (39.5)

3 17 {48.6) 15 {33.6}

F3 R ERE 13 19.5%)

F1 0 18 (1341

NS, nut signifeany

all of the subjeets studied strengihens the probability of
& comman source of infection, Moreover, the rute of
sequencechange shown in the virus from the 17 patients
with a past history of selerothecapy of varicose veins by
the same phiysician has been slow enough tw preserve
evidence of relatedness over o considerahle peried of
time.

Transmission Irom an infected patient to another
patient being treated simultancously in the same room
has emerged as the main mechanism of HCV transmis-
sion among patients, treated by hemedialysis |Katsou-
lidou et al., 1899%; Kokubo et al., 2002]. The freguent
pereutaneous procedures provide many opportunifies
for contamination of surfaces and instruments with
smoll amounis of HCV-infected blood, Moreover, a
history of hospitalization in the distant paet is a risk
fautor assoriated significantly with HCV infection }Chen
el al,, 1995; Chiaramonte et al , 1996; Comandini et al.,
1998]. Several reports indicale that medical treatment
could be the cause of HCV transmission in some patients
with acuie hepatitis and inadequaie procedures were
identified in most eases of suspected or proven nosoco-
mizl transmission of HCV [Sala et sk, 1897; Schvarez
et al., 1997].

It has been suggested that the vehicle of transimission
could be a nurse who did not change gloves repularly
when moving frem patient-to-patient [Katsoulidou et al.,
1949]. Retrespective surveys of patients with chronic
HCY infection have shown that therapeulie injections
with non-disposable syringes and noedles are risk
factors for HCV infection, It has been reported, in an
arthroscopy episode, that the anesthelist re-used 1he
drawing-up needle Ioft in the ampoule and syringe 1o
withdraw additional medication [Tallis et al., 2003],

It has also been reported that the use of multidose vials
was associated with nosocomial HCV transmission
[Widell ot al.. 1999; Krause et al., 2003).

In our study, a patient with chronic bepatitis C could
be the putative source patient. Indeed, all patients had
many sessions for many weeks, Therefore, this putative
patient, returning many times, could have allowed
infection of many vials. The physician used the same
bottle for many patienis and did nol change the via)
after each patient. A common feature of these cases is
the routine use of intravenous sclerotherapy agent
ampoules on more than one patient, which may have
allowed the transmission of HCV. Experimentaj inves.
tigations suggested HCV could have survived in either
drups: Prepofo! or Fentanyl {Druce et al.. 2001) This
result could be applied to the sclerotherapy diug, In our
study, the syringe used to adminisier the drug to the
spurce patient was also used o draw the drug {rom
the vizl and administer it to the following patient.
Therefore, blood contamination of the syringe iz ikely 1o
have resulied and to have caused the spread of HCV
infection. Expervimentally, detachment of a necdle from
g syringe results in a (ransient negstive pressure, which
may lead o backflow of the needle contents into the end
of the Auid in the syringe {Evans and Spooner, 1950),
Finally, the source of the initial infection could be a
patient =ince HCV serostatus of the physician who
performed sclerotherapy sesstons was negative,

A case-contrel study wos not carricd out sinee we
were unahle to determine the number of patients whao
received sclerotherapy during the same period and who
did net have HCV infection. Indeed, this outbreak
seeurred more than 13 years age and we were unable
to find all patients this physician trested hetween 1970
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and 1990, Similarly, we were unable to evaluate the
median number of sessions received by patients since
they did not remember such information.

The findings emphasize the risk for nosocemial spread
of HOV during intravenous therapy. There have been
previous cautions about the inappropriate ase of
medieation ampoules to provide doses for more than
one paticnt and the re-use of syringes, Ampoules of
injectable drugs should only be used on single patients.
Siriet adherence to universal precaution messures is an
importani issne, not only for HCV but also for other
bloodborne virus infections, particularly in developing
countries where these infections are more commeon.
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TRANSFUSION COMPLICATIONS

The significance of transfusion in the past as a risk for current
hepatitis B and hepatitis C infection: a study in endoscopy patients

Hani M. Tawk, Karen Vickery, Linda Bisset, Sing Kai Lo, Yvonne E. Cossart, and the Infection in
Endoscopy Study Group

BACKGROUND: The objective was fo deiermine the
contribution of transfusion in the past to the risk of current
infection with hepatitis B or C among paiients atiending
a large hospital for endoscopic procedures.

STUDY DESIGN AND METHODS:- Blood samples had
been tested for hepatitis markers by routine methods.
Patients completed a comprehensive risk factor
questionnaire and results were analyzed using computer
software.

RESULTS: Twenty-seven percent of the 2120
participants in the study received transfusions in the past.
There was na increase in prevalence of hepatitis B among
those transfused. Compared with noniransfused par-
ticipants, recipients of blood before the implementation
of hepatitis C virus (HCV) screening in 1990 had a 4.6-
fold increased risk of HCV infection, whereas those
transfused with screened blood had a 3-fold increased
risk. The difference between the odds ratios for patients
before and after screening was not significant.
CONCLUSIONS: Because screening has almost
completely eliminated HCV from the blood supply, our
finding of a continuing association of HCV infection with
transfusion was unexpected. It implies that there are
significant other nosccomial risks for hepatitis C
transmission assaciated with the clinical situations where
patients received blood. These should be actively
investigated.

oth hepatitis B and C were discovered as com-

plications of blood transfusion and preventing

transmission of these blood-borne viruses

remains a major preoccupation for transfusion
services worldwide. A screening test which detecis hepa-
titis B surface antigen (HBsAg) in cwirently infected indi-
viduals became available in the late 1960s and was widely
implemented by the middie of the 1970s. Hepatitis C virus
antibody (anti-HCV) tests, which are positive in people
with current or past hepatitis C infection were devised in
1989 to 1990 and were then rapidly introduced. Exclusion
of donations that are reactive in these tesis has reduced
the number of new transmissions of hepatitis B and C to
such a low level that they cannot be detected by conven-
tional ;il'ospective studies.!

It is difficult to estimate how many recipients were
infected before these measures were introduced or to
assess the significance of transfusion in the past in the
overall pattern of current hepatitis-related liver disease in
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the community. After 25 years of follow-up in a US study,
there was little statistical difference in overali mortality of
patients who develop posttransfusion non-A, non-B hep-
atitis compared with transfusion recipients who did not
develop hepatitis, although there was a small increase in
the risk of death related to liver disease.? A similar situa-
tion is reported for hepatitis B positive donoys.?

Almost a million blood donations are collected each
year in Australia and there is good information about
the prevalence and risk factors for blood-horne viruses
among donors. In contrast, there are no published data
about the proportion of the 20 million Australians who
have ever received blood and may possibly have been
exposed to blood-borne infections by this route. In a pro-
spective study of nosocomial infection in endescopy we
collected information about past transfusion from more
than 2000 pardcipants, and in this article, we report the
relation between these transfusion histories and serologic
evidence of past and current heparitis B and C.

MATERIALS AND METHODS

As part of a study of the risk of transmission of blood-
borne viruses by endoscopy conducted at Royal Prince
Alfred Hospiral (RPAH), a large teaching hospital in central
Sydney from 1999 to 2001, we collecred histories of risk
factors for these infections using a standardized question-
naire and tested before endoscopy blood samples for hep-
atitis B and C and human immunodeficiency virus (HIV).
All patients scheduled for endoscopy were invited to par-
ticipate in the study, unless they were obviously too ill for
interview, could not communicare in English and lacked
an interpreter, or were suffering from severe memory loss
or dementia. Of the 2599 patients approached, 82 percent
{2120/2599) agreed to participate in the study. Patient
vecal]l was relied on for details of past and current illness
and exposure to potential risk factors. The study was
approved by the Human Ethics Committees of the Central
Sydney Area Health Service and the University of Sydney.

Patient serum samples were initially tested for HBsAg,
anti-HBc, anti-HBs, and anti-HCV with an automatic
analysis systemn (Cobas Core I, Boehringer Mannheim/
Hoffrann La Roche, Nutley, NJ) and for anti-HIV-1 and
-2 by an inmmunoassay analyzer (Abbott IMX, Abbott Diag-
nostics, Abbott Paik, IL). Reactive anti-HCV and anti-HIV
samples were retested by Western blot and/or testing by
the Abbott IMX system. Tests for HBV DNA and HCV RNA
were performed by in-house assays with a sensitivity of 10°
and 10* geq per mL, respectively.

The date (year) of first transfusion reported by partic-
ipants was recorded for recipients of blood and used to
compare the risk of transfusion prior to the introduction
of screening for HBV (1975} and HCV (1990). The ourcome
variables were current or past hepartitis B infection, shown
by the patients’ posirive results for HBsAg, and/or anti-
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Hic antigens testing, and current or past hepatitis C infec-
tion, shown by the patients’ positive vesults for anti-HCV.

Statistical analysis

Data were entered into a study database and analyzed
using computer software (SAS statistical package, SAS
Instirute, Cary, NC). All variables with a natural order (i.e.,
age .. .) were grouped into categorical variables for analy-
sis after testing for trend using the Mantel-Haenszel trend
test and calculating the departure from the trend. The
association between hepatitis B or C infection and receiv-
ing blood before or after routine screening was analyzed
in two separate models. Factors ihat were related to hep-
atitis BB infection or hepatitis C infecton in univariate
analysls (p<0.25) and are known to be risk factors for
infection were entered into a logistic regression model.
Stepwise modeling was used, in which the nonsignificant
factors were dropped out, one at the time, of the initially
fitted logistic model to determine the significant (p < 0.05)
independent risk factors for hepatitis B infection or hep-
atitis C infection and the confounder effects of these risk
factors on blood transfusion.

Finally, the interaction term between blood transfu-
ston and significant risk factors in the final model for hep-
atitis B and hepatitis C were tested. The adjusted odds
ratios (ORs) and their 95 percent confidence intervals (CI)
were then calculated.

In the final multivariate analysis model, the effect of
receiving blood before or after the introduction of screen-
ing on hepatitis B or Cinfection was adjusted by the plau-
sible and significant confounders. For hepatitis B these
were having ever been diagnosed with hepatitis, having
ever injected nonmedicinal drugs, sex, age group, place of
birth, having ever heen diagnosed with HIV, and having
been vaccinated for hepatitis B. For hepatitis C they were
having ever been diagnosed with hepatitis, having ever
injected nonmedicinal drugs, ever having lived with
someone with HIV, and ever having received any blood
product other than red cells {RBCs). None of the interac-
tions between blood transfusion and significant risk fac-
tors in either model was significant.

RESULTS

General demographics of the study group

Two-thousand one-hundred twenty patients participated
in the study. Their median age was 52.3 years, with
33 percent more than G0 years, 43 percent between 4¢ and
60 years, and 24 pereent less than 40 years. Fifty-one per-
cent were et

Fifty-seven percent of the patients were born in Aus-
tralia; 11 percent in Asia or the Pacific Islands; 16 percent
in North Africa, the Middle East, or Mediterranean coun-
ries; and 16 percent in the rest of the world. Australian
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residency had been acquired before 1970 by 42 percent of
the patients who were bom overseas, 22 percent between
1970 and 1980, an additional 18 percent between 1980 and
1990, and 14 percent after 1990.

Hepatitis B prevalence
Hepatitis B serclogic data were available for 2119 parients.
Forty-five (2.1%} of the patients were HBsAg-positive; of
these 14 were HBV DNA-positive. There were 626 anti-
HBs-positive patients and of these 204 (33%) were also
anti-HBe-positive. Of these 204 patients, 5 patients were
simultaneously positive for the presence of HBsAg, indi-
cating current infection. The other 422 patients (67%) had
negative anti-HBc and they were categorized as vaccinees.
Overall, 244 (11.5%) of the total cohort had been
infected with hepatitis B at some time in their life (40
patients were HBsAg-positive; 5 patients were HBsAg-,
anti-HBs-, and anti-HBc-positive; and 199 patients anti-
HBs- and anti-HBc-positive). In addition, 422 patients
(20%) were classified as “vaccinated” for hepatitis B and
the remaining 70.5 percent (1493/2119) of the patients
were negative for all hepatitis B tests and were regarded as
susceptible.

Hepatitis C prevalence

Henpatitis ¢ results were available for 2108 participants.
Ninety-nine (4.7%) of the patients were anti-HCV-positive
and of these 92 were tested by PCR and 48 were positive
for HCV RNA.

Twenty-five of the 244 (10%) of the patients with
markers of HBV infaection were also positive for hepatitis
C antibody. Two of these were HBsAg-positive but were
HBV DNA-negative whereas 12 were viremic for HCV,

HIV prevalence

Seventeen {1%) patients were anti-HIV-positive. Ten of
these positive patients had evidence of current or past
HBV infection and one was anti-HCV-positive. No further
analysis was done on these HIV-positive patients because
of the very low number involved.

Transfusion histories

Ten patients reported that they had been diagnosed with
hepatitis B or C before they received any blood transfusion
and were excluded from further analysis as were 33
patients who failed to answer the blood transfusion sec-
tion of the questionnaire. Therefore, in subsequent analy-
sis the sample size for hepatitis B became 2076 patients
and for hepatitis C 2065 patienis. More than one-foutth of
the patients, 26.6 percent {553), had been transfused, 106
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(19.2%) before the introduction of specific donor screen-
ing for hepatitis B (in 1975) and 242 (43.8%) before intro-
duction of screening for anti-HCV (1990).

Ninety-two percent (509/553) of the transfusions had
been performed in Australia or New Zealand, 4.5 percent
(25) in another industrialized country in Europe or North
America, and 1.1 percent (6) elsewhere in nonindustrial-
ized countries. Thirteen patients did not state wheiher
they had been transfused in Australia or abroad. The age
at transfusion ranged from 2.9 to 86.]1 years with the
median at 43.7 years.

In those transfused, 48.5 percent {268/553) were men
and 51.5 percent (285/553) were women. There was a
small difference in the metian age of transfusion in men
(47.0 years) compared with women (41.6 years). The indi-
cations for transiusion were categorized as the result of
acute blood loss due to trauma 28.G percent, surgery
29 percent, hemorrhage 11.6 percent, hematologic disor-
ders I3.4percent, or anemia 8.1 percent. Fifty-one
patienis did not recall the indication for transfusion.
There was little variation in the indications of transfusion
in men compared with women.

Seventy-eight patients were unsure whether they had
received blood product other than RBCs. Fifty-six of the
2042 (2.7%) stated that they had received blood product
in the past; clotting faciors in 27, and plasma, platelets
(PLIs), or other types in 29. Sixteen of the parients who
had received clotting factors (59.3%) and 15 of those who
had received other blood products (51.7%) had also
received blood. Data about date of adminisiration of
blood producis were not collected so the impacr of the
screening test could not be evaluated. When compared
with patients who had never received blood products,
patients who had received clotting factors had a 4.7-fold
increased risk of HCV infection. The prevalence of hepa-
titis B was not significantly affected by a history of receipt
of blood producis (Tables T and 2).

In Figs. 1 and 2, the prevalence of hepatitis B and C in
blood recipients is shown according to the year of trans-
fusion. For both infections, there was a peak in the period
1975 to 1979. For hepatitis B, this peak prevalence is about
twice the background in untransfused patients, but for
lhepatitis C the difference is over sevenfold. In transfused
patients, the increased risk subsequently fell to the back-
ground level for hepatitis B but remains significant (over
rwofold) for hepatitis C.

Transfusion as a risk for infection

Only 35 patients had transfusion as their only identified
risk factors for beparitis. Two of them had serologic evi-
dence of hepatitis B infection and none for hepatitis C.
Cir univariate analysis the prevalence of HBV in
patienis transfused before the implementation of routine
screening of donations in 1975 was lower (10.4%) than
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TABLE 1. Univarlate analysis of the association of receiving blood transfusion before and after screening with HBV
and HCV prevalence in patients requiring endoscopy

Hepatitis B infection* (n = 2076) Hepziitts C infectiont {n = 2085)

Ever received

blood transfusion Not Yesi OR (95% Cl} Total Nog Yest OR (95% CI) Total
Before screening 95 (89.6) 11 (10.4) 0.97 (0.51-1.86) 106 221 (91.3) 21(8.7) 2.97 {1.74-5.08) 242
After screening 387 (86.8) 58 (13.2)  1.28 {0.93-1.76) 446 283 (81.8)  25(8.1)  2.77 (1.68-4.58) 308
Never 1362 (89.4) 162 (10.6} 1 1524 1469 (36.9) 47 {3.1) 1 1516

¥?= 2.42 with 2 degrees of freedom, p = 0.30 1% = 26.20 with 2 degrees of freedom, p < 0.0001

* On univarizte analysis, hepatitis B infection was significantly associated with sex (p =0.0001), older age group (p=0.01}, place of birth
{p = 6.0001), ever had any operation in the past (p = 0.05), ever had any operation overseas {p = 0.002), dentist visit {p = 0.005}, ever injected
drugs {p = 0.00086}, ever had ear pierced (p =0.0001), ever lived with someone with HIV (p = 0.002), ever lived in an institution for 3 months
(p= 0.048), ever been vaccinated for hepatitis B {p = 0.0001), ever been diagnosed with hepatitis (p = 0.0001), ever been diagnosed with HIV
{p = 0.0001), aver been diagnosed with a chrenic disease (p = 0.003), and ever been immune suppressed (p = 0.04).

1 On univarate analysis. hepatitis C infection was significantly associated with: ever received any blood products in the past (Fisher's Exact
test, p = 0.00089). aver received any blood products-ihe type {p = 0.0001), ever injected drugs (Fisher's Exact test, p < 8.0001), ever been
tatiooed (p =0.0001), ever had your body pierced (p = 0.02), ever lived with someone with hepatitis {p =0.0001), ever lived with someong
with HIV (Fisher's Exact test, p = 0.007), ever lived in an institution for 3 months (p = 0.0001), ever worked as a health-care worker (p = 0.05),
ever been diagnosed with hepatitis (p = 0.0001). ever been diagnosed with a chronic disease (p = 0.001}, and ever been immune suppressed

% Data are reported as number (%).
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Fig. 1. The prevalence of current and/or past hepatitis B infection in patients trans-

fused during different 5-year time intervals since 1975.

that in recipients of screened bloed (13.2%) and not
significantly different from that in untransfused (10.6%)
patients {Table 1). In contrast, the hepatiiis C prevalence,
in patients transfused before screening in 1990 (8.7%), was
slightly higher than thar in recipients of screened blood
(8.1%) and almost three times higher than that in non.
transfused patients (3.1%) (Table 1).

After adjustiment, in multivariate analysis, for the
influence of the other significant risk factors for infection
with hepatitis B and C, respectively (Table 2), the changes
in OR for hepatitis B infection in the earlier "unscreened”
mransfusions was not significantly different from the unad-
justed OR. It increased from 0.97 before (unadjusted 95%
Cl, 0.51-1.86) to 1.17 after controlling for other risk factors
(adjusted 95% Cl, 0.57-2.39). Similarly, the OR for hepatitis
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B infection in the recipients of screened
blood remained almost the same (un-
adjusted OR, 1.28; 95% CI, 0.93-1.7G;
adjusted OR, 1.32; 95% CI, 0.92-1.89). The
adjusted OR, however, for hepatits B
ﬂ infection in either transfused group was
~ not significantly different from thar in
nontransfused patients {Table 2).

In contrast, for hepatitis C infeciion,
multivariate analysis showed that blood
transfusion both before and after screen-
ing had an additional risk to lifestyle and
nosocomial risks for infection (x*= 20.66
with 2 degrees of freedom, p<0.0001;
Table 2). The OR for infection in the ear-
Her unscreened transfusions increased
from 3.0 before (unadjusted 95% Cl, 1.74-
5.06) to 4.6 after controlling for other risk
factors {adjusted 956% CI, 2.26-9.34) and
the OR for hepatitis C infection for the
recipients of screened blood remained almost the same
before (OR, 2.77; 95% CI, 1.68-4.58) and after adjustment
{OR, 2.99; 95% CI, 1.44-6.22). The adjusted OR for hepatitis
Cinfection in recipients of the earlier unsereened transfu-
stons was significantly 4.6-fold (95% CI, 2.26- to 9.34-fold)
higher compared to nontransfused patients and 2.99-fold
(95% Cl, 1.44- to 6.22-fold) higher for recipients of
screened blood, The difference in OR for recipients of
screened and prescreened blood was not significant, and
there was a considerable overlap in the Cls for the two ORs
(Table 2).

The risk of hepatitis C was balved after the introduc-
tion of screening in 1990 and further reduced after succes-
sive Iimprovements in screening tests had been introduced
in 1995, but transfused patients still had more than fwice

Never transfused
(10.6%%)

Afier 1995
{nc=244)





