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TABLE 2. Multivariate analysis of the association of receiving blood transfusion before and after screening with HBV

and HCV prevalence in endoscopy patients after controlling for other risk faciors

Hepatitis B infection®

Hepatitis C infection*

Unadjusted OR
{95% Cl)

Adjusted OR
{95% CI

Unadjusted OR
{85% Ch)

Adjusted OR
{95% Gl

Ever received blocd ransfusion
Before screening
After screening
Never
P valug

Ever been diagnosed with hepatitis
No
Yes
P value

Ever injected nonmedicinal drugs
No
Yes
P value

Sex

Males

Females

P value < 0001
Age group

Less than 40 years

40 and over

P value

Places of birth
Asia/Pacific (NZ)
North Africa/Middle EastMediterranean
Rest of the world
Australia
P value

Ever been diagnosed with HIV
Yes
No
P valua

Ever been vaccinated for hepatitis B
Yes
No
Unsure. if ever did
P value

Ever lived with someone with HIV
No
Yes
P value

Ever received a blood product type
Ciotting factors/growth hermone
Plasma/PLTsfothers
Never had
P value

0.97 (0.51-1.86)
1.28 (0.93-1.76)
1

G.30

;
4.61 (3.38-6.28)
0.0001

i
2.51 (1.45-4.33)
0.0006

i
0.49 {0.37-0.65)
<0.0004

1
1.55 (1.08-2.20)
0.01

6.58 (4.52-9.59)
3.73 (2.60-5.35}
1.84 (1.20-2.82)

1
0.0001

21.56 {5.18-89.64)

1
0.0001

1

2.67 (1.71-4.18)
2.49 (1.42-4.38)
0.0001

1.17 (0.57-2.39)
1.32 {0.92-1.89)
i

0.32

1
4.91 (3.37-7.15)
<0.0001

1
2.00 (1.04-3.85)
0.04

1
0.57 [0.42-0.79)

]
1.48 (1.00-2.25)
0.05

9.1 (5.90-13.97)
5,00 (3.33-7.52)
227 (1.43-3.81)
1

<0.0001

21.18 (5.09-88.10)
1

0.0001

1
2.36 (1.45-3.83)
2.13 (1.163.91)
0.001

2.97 (1.74-5.06)
2.77 (1.68-4.58)
"

0.6001

4
460 (3.37-6.28)
0.0001t

i

32.4 (19.27-40.55)
<0.0001

1
321 (1.48-6.94)
0.007

11.86 (4.93-28.52)

1.76 (0.41-7.52)
1
0.0001

4.0 (2.26-0.24)
2.99 (1.44-6.22)
1

«0.0001

1
30.64 (16.41-57.21)
<0.0001

1
24.6 (11.00-55.12)
<0.0001

;
.28 (0.08-0.91)
0.02

4.69 (1.48-14.79)
0.56 (0.10-3.17)

1
0.02

* P of GENMOD chi-square.

the risk of exposure to hepatitis C compared with non-
wransfused patients (Fig. 2).

Further, in the multivariate analysis for hepatitis B
and C, the risk factors significantly associated with hoth
infections were ever having injected nonmedicinal drugs
(p=0.04 and p<0.0001, respectively) and ever having
been diagnosed with hepatitis {p < 0.0001). In addition,
sex (p<0.0004), age group (p=0.05), place of birth
{(p<0.0001), having ever been diagnesed with HIV
(p=0.0001), and being vaccinated for hepatitis B

(p=0.001) were independently associated with hepatitis B
infection, whereas ever having lived with someone with
HIV (p=0.02) and ever having received any bfood prod-
ucts other than RBCs (p=0.02) were associated with hep-
atitis C infection (Table 2),

DISCUSSION

In this study more than 2000 Australian endoscopy
patients were tested for blood-borne viruses and admin-
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For hepatitis B the situation is more
complex. Most transfusion transmissions
result in acute hepatitis followed by clear-
ance and do not lead to chronic liver
disease. Some subclinical cases do occur
and may become persistent, bur patients
may also spontaneously recover over
time. Chronic liver disease as a conse-
quence of transfusion in adutt life is there-
fore very uncommnton, and the original

Never transfosed
(3.1%)

justification for screening of donations
was primarily the frequency and severity
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Fig, 2. The prevalence of current and/or past hepatitis C infection in patients trans-

fused during different 5-year time intervals since 1975.

istered a comprehensive risk factor questionnaire. As in
most other published surveys, we relied on patients’ recall
and reporiing of risk factors for viral transmission. The
prevalence of current and past hepatitis B and C infection
was related to past history of transfusion and other risk
factors for exposure. An intrinsic limitation of using data
obtained from hospital patients is to determine how rep-
resentative they are of the wider community. Hospital
patients are more likely to have been exposed to hepatiris
B and C than the general population both in the course
of management of their underlying disease and because
their longer average fife span encompasses an era where
there was less appreciation of the risk of transmitting
bleod-borne viruses by injections and other minor inva-
sive procedures. Nevertheless, they are probably more
representative of the general copumnunity than blood
donors in whom recognized risk factors have been rigor-
ously excluded.

The strengths of this study include the large sample
size and the diversity of risk factors, demographic, and
social information that was collected and analyzed. Alim-
itation of this study was the superficial enquiry regarding
sexual risk factors.

Blood transfusion is a relatively common procedure
so that even a low rate of mansmission of blood-borne
infection will have a significant impact on the prevalence
in the comimunity. Just over one-fourth of our entire study
cohort of patients atiending a eentral Sydney hospital
endoscopy unit had been transfused at some time in the
past. The median age ar which transfusion occurred was
52 years, and the mean tme that had elapsed heiween
transfusion and enroliment in our study was 8.8 years. The
incubation period from infection with hepatitis C and the
development of ciirhosis is at least 20 years so will not
become clinically significant during the remaining natural
life span of many transfused individuals.
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Strt of sereening

of acute posttransfusion hepatitis B.

Univariate analysis showed no sig-
nificant difference in hepatiiis B preva-
lence among nomtransfused patients
and recipients of screened or unscreened
blood, whereas the prevalence of HCV
in those transfused before and after
screening was significantly different from those never
transfused.

Almost all (98%) of owr transfused patients also
reported other risk factors for hepatitis exposure. Multi-
variate analysis to consider the adjustment for the effects
of these risk factors did not change the conclusion based
on univariate analysis for hepatitis B. For hepatitis C, it
strengthened the effect of receiving a transfusion with
increased ORs for receiving both screened and
unscreened blood. The prevalence in the screened cohort
was reduced to almost half the prescreening rate, although
this was still more than double that of nontransfused
controls. The difference in ORs between recipients of
screened and unscreened blood was not significant.

In prospective studies of posttransfugion hepatitis, a
fow rare of unexplained hepatitis C infection has been
observed in nonwansfused controls,'” and this may be
atiributable to other nosocomial risks related to surgery
or other hospital treatiment. A similar conclusion has been
drawn froim intensive investigation of putative postirans-
fusion cases.®™ Sereening tests for HCV have been sub-
jected to exhaustive scrutiny and the chance of an
infective donation escaping detection are now very
remote indeed.!

The prevalence of HCV in recipients was higher than
we anticipated from earlier prospective swdies of post-
transfusion hepatitis in Australia. In a prospective study of
cardiac surgery patients in Australia that we conducted in
1988 to 1999, only 1.1 percent of 736 transfusion recipi-
ents, given a mean of 4 units, were infected with HCVY,
compared with none of the 514 nontransfused controls
operated on during the same period. In this study, the
number of units received was not recorded, and the indi-
cations for transfusion and the circumstances under
which they were adininistered were very diverse, su it was
not possible to examine whether the condition treated or




the number of units transfused were related to increased
risk.

Multivariate analysis showed an increased risk of
HCV in those who had received blood products other than
RBCs compared with those never transfused (Table 2},
attributable mainly to the use of clotting factors and
growth factors, which increased the risk 4.7-fold. The
prevalence of markers in the 31 individuals who had
received both blood products and blood (12.9% were HEV-
positive and 16.1 percent were HCV-positive) was close to
the HBV prevalence (10.6%) but almost 5-fold higher than
the hepatitis C prevalence (3.1%} in those never trans-
fused. The difference between those receiving blood prod-
ucts as well as transfusion and recipients of blood only
was not significant

It is not surprising that we could not demonstraie a
beneficial effect of HBV screening in this study. We could
not control for the confounding effects of soine potential
risk factors for hepatitis B transmission like perinatal
exposure or sexual risks, which are likely to account for the
high background prevalence of current and past hepatitis
B among the nontransfused population (10.6% [162f
1525]). In addition, a low rate of detection of hepatitis B-
positive units in Australia was reported at the time of the
introduction of screening (0.1%)." Not all HBsAg-positive
donors are infective,'” so even if the average number of
units received was high (say 6units), transfusion could
only be responsible for a very few cases of hepatitis B
infection. In contrast, sexual and perinatal risk factors are
not as important for hepatitis C transinission, the back-
ground prevalence of HCV is much lower (3.1% [47/1517)),
and the detection rate of anti-HCV at the introduction of
screening was substantially higher (0.5%)* than that for
HBV.

The risk of acquiring transfusion transmitted hepati-
tis C was not constant throughourt the prescreening period
(Fig. 2). The increase during the late 1970s is consistent
with an increase in the prevalence of hepatitis C in the
community associated with an increase in injecting drug
use, whereas the subsequent sharp decline may be attrib-
utable to the introduction of stringent donor selection
procedures to combat the threat of HIV contamination of
the blood supply.

In conclusion, transfusion is only a minor risk for
acquisition of hepatitis B in the community, but has
played a more significant role in transmission of hepatitis
C both before and after the introduction of screening. The
continuing association of hepatitis C with transfusion
requires critical investigation hecause there is very con-
vincing evidence that HCV has been ahnost completely
eradicared from the blood supply by the combination of
donor evaluation and screening of donations. QOur find-
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ings strongly imply that other nosocomial risks are asso-
ciated with the clinical situations where patients require
blood transfusion.

ACKNOWLEDGHMENTS

We are indebted to the staff and patients of the Endoscopy clinic
at Royal Prince Alfred Hospital for their cooperation and partici-
pation in the smdy

REFERENCES

1. Seed CR, Cheng A, lsmay 5L, et al, Assessing the accuracy
of three viral risk models in predicting the outcome of
implementing HIV and HCV NAT donor screening in
Australia and the implications for future HBV NAT.
Transfusion 2002;42:1365-72.

2. Seeff LB, Hollinger FB, Alter 11}, et al. Long-term montality
and morbidity of transfusion-associated non-A, non-B. and
type C hepatitis: a National Heart, Lung, and Blood Institute
collaborative study. Hepatology 2001:33:455-63.

3. 11allAT, Winter P, Wiight R. Mortality of hepatitis B positive
blood donors in England and Wales, Lancet 1985;1:91-3.

4. Mahl MA, Sugg U. [Mepatitis after blood transfusion in

inpatients. Post-transfusion hepatitis, or infection of other

etiology?| Deutsche Med Wochienschrift 2060:125:211-5.
tlolland PV. Post-rransfusion hepatitis. current risks and

causes. Vox Sang 1998:74(Suppl 2):135-4).

6. Laperche §. [Practical repercussions of 3 years of experience
of national hemovigilance on the subject of viral
complications]. Transfus Clin Biol 1998:5:211-8.

7. Chang TT. Young KC, Yang Y], et al. Incidence of post-
transfusion hepatitis in Taiwan before and after introduction
of anti-HCV testing. Liver 1996:16:201-6.

8. Ruzzenenti MR, De Luigi MC, Bruni R, et al. PCR testing for
HCV in anti-HCV negative blood donors involved in the so
called FHCV positive post-transfusion hepatiiis. Transfus Sci
2000:22:161-4.

. Esteban J1, Gomez ], Martell M, et al. Transmission of
hepatitis C virus by a cardiac surgeon.[see comment]. N Engl
[ Med 1996;334:555-60.

10, Tsmay SL, Fellows A, Keller A, et al, Post-transfusion hepatitis
revisited. Med | Australia 1995;163:74-7.

11, Nelson M, Cooke B, The incidence of Australia antigen in
blood denors and in certain high-risk patient populations.
Med ] Australia 1971;1:950-4.

12, Ballard AL, Boxall EFL Assessing the infectivity of hepatitis B
carriers lerratum appears in Commun Dis Public Health
2000;3:69). Communicable Dis Public Health 1999;2:178-83.

13. llyland CA, Kearns S, Young IF, et al. Predictive markers for
hepatitis C antibody ELISA specificity in Australian blood
donors. Transfus Med 1992:2 (3):207-13. O3

w

Volume 45, May 2005 TRANSFUSION 813





