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 LETTER TO THE EDITOR
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"Transfusions of red blood cells from an occult hepatitis B virus
carrier without apparent signs of transfusion-transmitted

hepatitis B infection’

Dear Sir
To minimize the risk of transﬁ.!saon-transxmttcd

hepatitis B virus (HBV) infections, the Japanese Red "

Cross (JRC) Blood Centers have adopted a multistep
screening system to identify donors at risk of HBV
infection. First, donors are examined for the hepatitis
B surface -antigen (HBsAg) by performing reverse
passive haemagglutmatmn tests with a sensitivity of
3 pg mL™! . HBsAg-degative donations are screened
for antibodies against HBsAg and the hepatitis B core
antigen ‘(anti-HBs and anti-HBc, respectively) by

. particle haemagglutination and haemagglutination -
. inhibition (HI) tests, respectively. Donations with

a high anti-HBs titre (>2* dilution equivalent to

200 mIU mL™") or a.low or zero anti-HBe titre (<2*

" dilution) are defined as ‘seronegative’. The cut off
value for anti-HBc tests is relatively high compared to

that of enzyme-linked immunoassays (EIAs) because

HBV DNA was not deiected by an in-house poly-
merase thain reaction (PCR) in donors who tested
negative for HBsAg and positive for anti-HBc at an HI
* titre less than 2° (lizuka et al,
introduction of nucleic acid amplification test (NAT)
technology, all seronegative donations are pooled
(initially, at 2 pool size of 500 and 4 current pool size
of 20, ie. 20-NAT) and subjected to NAT (Ampli-
NAT, Roche, IN, USA). If the 20-NAT tests positive,
the pooled donations are further subjected to individ-
ual NAT (ID-NAT) to identify the blood donation
_ that contains the viral genome. The 95% confidence
interval of the detection rapge for HBV in ID-NAT is
22-60 copies of HBV per millilitre (Meng et al., 2001).
Daonors who did not fall within the algorithm would be

either categorized in the window period of 20 NAT or -

assigned an occult HBV status with a' low viral load
(reviewed by Raimondo er al, 2007).
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1992). Since the

In November 2006, the Osaka. Red Cross Blood
Center, Japan, identified a repeat donor, namely, a 69-
year-old female, whose donation was found to be
positive for HBV DNA when tested by the latest 20-
NAT. According 1o the guidelines for the safety of
transfusion in the JRC Blood Centers, the serological
status of the donation was re-evaluated. The donated
blood was found to be negative for HBsAg, anti-HBs
and anti-HBe by routine testing methods and positive
for only anti-HBc¢ when tested using EIA (AxSYM;
Abbott Laboratories, Abbott Park, IL, USA), indi-
cating that the donor was an occult HBV carrier with
a Jow anti-HBc titre. We retnieved frozen aliquots of
previous donations by this donor and found that sera
donated on and after 1 October 1999 tested positive for "
HBV DNA when tested by ID-NAT. The amount of
HBV DNA in these donations was less than 100 copies
per millilitre, except for two donations (Table 1).
From the ‘13 donations made by this donor in the
abovementioned period, 11 components were trans-
fused into recipients (recipient number i-11 in
Table 1). We collected the HBV test records of some
of the recipients from the medical institutions where
each recipient had been hospitalized. Recipients 3, 6, 7
and 9 had succumbed to their primary disease, and no -
records were available for recipients 10 and 11. Of the
remaining five cases, the HBV test was performed at
both the pre- and post-transfusion stages in recipients
1, 4 and 5, but recipients 2 and 8 were tested only at the
post-transfusion stage. Recipient 1 was a 70-year-old
female who had tested negative for HBsAg and anti-
HBc by EIA. 2 days prior to transfusion. She was
transfused with packed red blood cells (RBCs) and
tested negative for HBsAg, anti-HBs and anti-HBc by
EIA and negative for HBY DNA by PCR 7 months

. after the transfusion. These data suggest that the latest

RBC component from this occult HBY donor did
noi cause transfusion-transmitted HBV infection. In
recipients 2 and g, the post-transfusion EIA test results
for HBsAg were reported negative, Recipient 4 tested
negative for HBsAg by EIA at 11 days before
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Table 1. HBYV status of the donor and recipients

Denor ' _ - Recipients _
. Copy . ’ Pretransfusion. _Post-transfusion
Pooled number - Recipient Age Primary — : :
Date of donation ~ NAT  ID-NAT permL Component number  (vears). diseases* HBsAg Anti-HBc HBsAg  Other markers
| November 2006+t + ND . — ¢ . : :
22 May 2006 -t o+ <100 RBCs - " S0 () b= C= - ~, anti-HBs; —, anti-HBc¢; -,
_ | - SR ' , HBV DNA
15 April 2006 - —1 + 140 RBCs 27  NA. @ NA NA -
26 September 2005 -~ + 210 RBCs 3 NA - NA - NA bk
27 Juae 2005 - -t + <00 —g S
10 April 2005 -3 + <100 RBCs 4 86 - NA - . NA - —, HBV DNA
|5 February 2004 =1 + <100 RBCs 5 60 &) - NA - '
15 September 2003 —i + <100 —1 . .
21 March 2003 -3 + o <100 RBCs 6 69 Y] - NA —hk
| March 2002 -1 o+ <100 RBCs T 51 (5) - NA NA —k
L July 2002 -t + <100 RBCs 8 41, (6 . NA. NA -
15 January 2001 . ~f + <100 RBCs 9 5T (D NA - NA o
| October 1999 -5+ <100 RBCs 10 - NA NA NA  NA - NA
15 April 1999 —§ - ND RBCs il ‘NA NA ‘NA NA - NA

NA, not applicable; ND, not determmed

*Prxmary Diseases: (I) pecforation of s:gmcud dwemculum {2), transverse colon cancer; (3), bleedmg gastnc ulcer, {4), operative diseases; (5) operative diseases; (6), gastric uleer; and (7),
ovarian cancer, .

120-pooled. -

150-pooled.

§500-pooled.

INot used.

**Decease by the pnmary disease.
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transfusion with RBCs. Furthermore, she tested
-negative for HBsAg at both 17 and 19 months after
the fransfusion. In addition, PCR results for this
patient were negative for HBV DNA 21 months after
transfusion. In recipient 5, it was reported that both
pre- and post-transfusion sera tested negative for
HBsAg by EIA. Although no further reports suggest-
ing any signs of HBV transmission in recipients 2, 4, 5,
and 8 have been filed with our blood centre, the HBV
test records of these four recipients are insufficient to
determine whether transfusxon—transnutted HBV
[infection occnrred.

Kznagawa Red Cross Blood Center, Japan, recently
reported a case of transfusion-transmitted HBV
infection- caused by an individua! with an occult
HBYV infection who had repeatedly donated platelets
and whose viral load fluctuated around the limit of
HBYV detection level by the ID-NAT (Inaba et al,
2006). It is noteworthy that the component transfused
in this case was a platelet concentrate containing
approximately 200 mL of plasma; on the other hand,
in our subjects, the transfused component was packed

RBCs including 10-15 mL of plasma. A more recent -

Jook-back study on transfusion-transmitied HBV
. infection conducted by the JRC Blood. Center identi-
_ fied that only one of the 33 components obtained from

occult HBV donors caused the HBV infection (Satake

et al., 2007). This particular patient was transfused

with 450 mL of fresh frozen plasma. The same study-

also demonstrated that 11 of the 22 components
. donated during the mini-pool NAT window period
‘resulted in transfusion-transmitied HBV infection.
Although the results of recipient I in our case appear to

be consistent with those in the look-back study, data '

available in the literature suggest .that occult HBV
infection is transmissible, especially in endemic areas
(reviewed by Liu et al., 2006). To clarify the potential

risks of blood components from occult HBV donors, -

. many more cases need to be analysed in detail, where
the total amount of HBV in the component transfused,
the presence or absence of HBV antibodies in the
component, the immunological status of the recipient,
the HBV genotype and/for the presence of mutation(s)
should be assessed. .

‘The peculiar criterion of seroncgatwc vsed in the

* JRC Blood Centers was a practical solution to exclude

‘donors with a risk of HBV infection, without

excessively reducing the size of the donor pool. This

criterion’ was introduced because the prevalence of
HBYV infection, when serological testing was .intro-
duced, was relatively higher'in Fapan than in other

© 2008 The Authors
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industrialized countries. Our serological écreening,
however, has failed to identify a few occult HBV
carriers with a low anti-HBc titre and a low viral DNA.
JRC has been “re-evaluating the efficicy of our

* screening strategy by follow-up surveys, including

the present study, and exploring options to be adopted
10 minimize the risk not only by the occult HBV carrier

_but also by donors in the 20-NAT window period.

Although we consider that the current possibility of
HBYV transmission by occult HBV carriers with a low
anti-HBc titre is limited in Japan, this consideration
cannot be generalized to countries with different HBV
prevalence as menfioned above: Once the cut off value -
of the anti-HBc¢ titre confirming the HBV-DNA-.
negative status of the donor blood is more rigorousty
determined, our serological screening algorithm may
be an acceptable option in areas of intermediate or

high HBV endemicity where NAT is unavailable.

R. A. Furuta,* Y. Kondo,* T. Saito,*M. Tomita,*
K. Oka,* Y. Kishimoto,} Y. Tani* & T. Shibata*
*Qsaka Red Cross Blood Center, Japanese Red Cross
Society, Osaka, Japan and tDepartment of Hematology
and Oncology, Kansai Medical University, Osaka, Japan
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