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APPENDIX

; REENTRY FOR DONORS DEFERRED BECAUSE OF REPEATEDLY REACTIVE
: " EST RESULTS FOR ANTI—HBc

L Donors prevmusly deferred solely because of repeatedly reacttve ant1~HBc test on more than one, i:
L 'occasmn Pl : SR .

[

K After a mlmmum of 8 weeks' followmg the‘.last 'repeatedly reactwe antn«HBc tést results on ‘moreh L
< ... than czme t}_ccasmn, test a follow-up sample usmg hcensed HBsAg and ann-HBc tests and HBV PN

. Defer donor mqeﬁn;g§1y' i

) resuits o more than one oc_e_asmh, a) 1f the samp_le'tests HBsAg RR or antl-HBc RR ?r I—IBV
.. NAT reactlve, the donor is mdeﬁmtely deferred,’aqd b) 1f the samplé tests negatlve on all three

z The sensmvxty of the HBV-

7

3 Regardless of the neutrallzatr
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Case Report

Antx-HBs positive occult hepatltls B virus carrler blood mfectmus
in two transfusmn rec1p1ents

‘Snezpa Levmmk—Stezma,r »* Urska Rahne—Potokar Dandel Ca:t:tdotﬂ2 Nico Lelie®,
_ Iean~P1erre Allaln
'Blood Ti'an.rfu.ﬂan Cemer of S!ooema. Ljubljana, Slouema
1Na:wm1 Heilth Service Blood and Transplant, Cambridge, UK

3Cr‘l11l'a'nli\'umr.rtt.s' Europé, Suresnes, France -
Departmenr of Haa:mtology University of Cambridge, &unbrxdge UK

Background/Auns' Occult hepatms B mfectmn (OBI) in blood donatxons is not consulered mfectwus when antl—HBs is
resent. ’

: P Maethods: Foar moriths after transfusxon of elght ‘blood components dunng coronary artenal ‘bypass: surgery, a 59—year-
old patient developed acute hepatitis B, A- second 71—year-old patient transfused with a red cell concentrate: (RCC) from’
ong of these donations had early HBV mfectxon 7 months post—transfusmn Samp!es were tﬂsted for HBV serologlca]
-markers and HBV DNA was quantified and sequenced g N ) '

Results: One implicated dorétion’ contamed #iti-HBe, anti-HBs (12 IU/L) and’ 180 IU i 7 . ;Preﬂous and
subsequent samples contained 3-10 times lower viral load and slightly varfable antl—HB wo' previous donatioris did ot

'cause HBV infection; Recipients'of thé FFPand RCC from l;he mdex donatmn were l)oth HﬁV infected and ¢ camed geno- ‘
lype ‘I strains with sequmcwfldentxcal to the donor stram. ’

Concluswns. Decplte antl-HBs,

Keyward.s" HBV Occu]t HB,V !nl'echvlty' Blood transl'uston

1. itroduction - BESETREEE S

ot Recewed 14 January.2008; recemed in renr.md form 14 February 2008
’ accepted 19 February 2008

o _ - In Slovenia, approxunately 100,000 donat:ons per
A:s;fh’:tfvfi!:;p:{n edc‘;::s“'bm” pirt bcm . e in abmm form at " year are collected. However, in 2005—2007 six cases of
the European congress of the Intertiational Society.of Blood Trans- HBV transmission by -transfusion were reported. Inci-
fusion in Madrid, Spaii, June 2007, Dr. Nico Lelic is an employee of - dence was probably undcresnmated duc ‘to a high fre-

Chiron/Novartis but was not involvéd in the writing of the drafts of ‘quency of subclinical - mfect:on. “Since HBsAg

the manuscript except for specific comments. Prof 1.P. Alfdin has been serological screening with a sensitive .
assay is stematl-
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‘It is generally accepted that HBV DNA in blood may
carry, the risk of transmission, particularly in the pre-
" HBsAg window phase [2]. However, the transmission
risk of OBIs is not well defined, aithough some cases
of OBIs with anti-HBc only infectious by transfusion
were described [2,3].

HBYV transmassion by blood components from a sin-

gle anti-HBs positive OBI donation to two recipients is -

presented. -

2. Case report

A patient who had been transfused 4 months previ- * -

ously with five units of fresh frozen plasma (FFP) and
three units of RCC was suspected of acute hepatitis B.

Stored samples from each implicated donation were - .

tested for HBV markers. Seven samples were HBV mar-
ker negative. One sample was anti-HBc reactive and
contained HBV DNA. The implicated donor was identi-

fied and stored samples from eight previous. donations: A

. -and one donation subsequent to the index donation as

well as three follow—up samples were testcd for HBV.

rkers

“‘dpration was a 59-year-old male who was scréened neg-

“Hépatitis B was obtained. ALT level was 1821 TU/L,

HBsAg and antl—Hﬁc IgM became reactive, No samplc _

-was avmlab]e for HBV DNA testmg, In & sample: col-

level (Table 1).

-'l‘able l

N ;.ative for-HBV. markers 3 days prior, to cardiac arterial .
; He nsfused ‘on 23rd Jure; 2005. Four ..
.and, laboratory evidence. of acute . .

‘3 R&ul(s and dlscussmn
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The second recipient of the index donation was a 71-
year-old female who received two units of RCC follow-
ing orthopedlc surgery. No pre-surgical HBV screening
was performed and no post-surgical evidence of
HBYV infection was noted. A blood sample obtained
7 months after transfusion was anti-HBc negative but
HBsAg positive and contained a high level of HBV

~ DNA (Table 1).. Nine months post-transfusion, ALT

level was 566 IU/L. At 14 months post-transfusion the
patient had recovered. .

2.1. Methods

Routine blood donation screening for HBsAg was

_performed using Abbott PRISM (Abbott laboratones

Delkenheim,, Germany). HBsAg repeat testing, anti-
HBc¢ and anti-HBs assays were performed with Abbott
AxSYM. Cobas Amplicor HBV -Monitor (Roche, Basel,
Switzerland) and in-house real-time PCR (QPCR) as

* previously described. were used to detect and quannfy

HBV DNA [4]. Basic core promoter/pre-core region
(BCP]PC), Pre-5/8 regions and full HBV genome. were

.. ~amplified, sequenocd and phylogenencaﬂy analyzed as
»,.vdescnbed[S]. Ly - .
The ﬁrst remplent of an FFP umt from the mdex .

The mdcx donatlon met the. cntcna deﬁmng occult

- .hepatntis B. virus,cartiage. since the- plasma contamed
‘no detectable” HBsAg butﬂHBV DMA, anti-HBc and

. low titer of.anti-HBs; This: pattern. was -consistent 7 '
" lected 4 motths later, H'BsAg was undetectablc IgM

anti-HBc remained present and HBV DNA was at low: - .

and 16 months after tl_le; ;qdcx donation. Seven .prior
donations carried ‘anti-HBcvand - anti-HBs although
HBV DNA ranged between 7 and 63 IU/ml when tested

. Hepatltsznrus markers in the OBY ﬂouor and two HBY infected recipients ] . ) L
Time from Index ~ HBsAg  Anfi-HBc  Anti-HBclgM . Anti-HBs (JU/L) . HBV.DNA (iU/ml):.. - HBVgenotype
. donation (m): L ' | Amplicor QPR 11 T 0
. Doner —457 - + "ND 29 -~ Neg, ., .. :63%
Lo R v — A -, “ND 15 . " 4Neg. . Neg. ..
1| - o ND 16 o Mege o 350
23 - ok . ND 16 . Neg .. . 45
-19 - + "'ND 19 L Neg o T .
T =3 = o "'ND . 15, ... . .Neg, ... ND ST
" 6. - ‘4 . ND 15 ... .. . MNeg .. WD~
Index. - - - 4, UND 12 , <60 . 180 . D
. L= 4+ . . XD 53 . Neg : ND .
o - .+ . _ ND 31 © . Neglea.  16...
Hr -7 WD TND ND S NP o Neg:
;> Recipieat'l - —3'days - - o - ND L= ©. ND. ... ND .
e P g 4 - ND. .. .2 ND- .
. < .48 e = o 2 - 12 183% ‘D
R'édpientz R A Lo . - - 1% 10°. nxm“ 3
' H4 - = + s - . Neg _ND '

.—, non-reactive; ND, not donc. Ncg. negahve.
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with a sensitive in-house assay but was consistently
undetectable by a commercial assay except in the Index
sample. This pattern indicates recovery from >5 years
past HBV infection (Table 1). Despite being tested with
the high sensitivity assay, two of the nine donor samples
tested remained HBV DNA. negative, suggesting fluctu-
ations of viremia. Prior to the index donation, anti-HBs
" levels were essentially stable (15-29 TU/L) but increased
from 12 to 53 YU/L 3 months later suggesting minimal

immune response. There was no, clinical evidence that
" 14 previous donations and one subsequent donation
- were infectious to recipients. Pre- and post-transfusion

- -samples from recipients of ~71 and —13 month-dona-

tions showed no serological evidence of HBV infection.
The 71 recipient was negative for HBsAg, anti-HBc
. and anti-HBs pre-transfusion, and 4 months post-trans-
fusion, HBsAg was negative but anti-HBc was not
tested. The —13 month recipient did not carry HBsAg,
anti-HBc or anti-HBs 42 months after transfusion.

In contrast, there is strong evidence that both rempl- '

. ents _of the index donation. were HBV infected since
acute hepatitis B occurred in recipient 1, 4 months after
transfusion. In recipient 2, the 7-month post-tzansfusion
sample containing HBsAg and high HBV DNA lgad
without anti-HBc strongly suggested recent acute HBV

-inféction and was followed by, serological evidence of
recovery {Table 1). A high ALT level 9 months post-
transfusion  that normalized after 14 months further
supported this conclusion. The 4-month and probably
7-month long incubation time observed in recipients -1

_and -2, respectively, could be explained by a relatively

low infectious dose further decreased by partial anti-

HBs neutralization (calc‘:ulatcd on the basis of 180 U/
.} of HBV DNA and 200 ml of FFP for recipient 1 at
200,000 copies and 20,000 copies in 20 ml of RCC
plasma ‘for recipient 2). Published data indicated that
" lower infectious dose prolonged HBV incubation time
~and milder symptoms [6). Transfusion transmission
" was further demonstrated by the Pre-S/S sequence iden:
tity between the index donation, recipient 1 and recipi-
ent. 2 strains from follow-up samples.. The whole
genome sequences of recipient 2 and index donation
were identical. Strains were of genotype . Of riote,
.the deduced amino acid sequence of the S protein was,_
wxld-typc ‘when compared to the genotype D consensus
sequence except for A117T and S133Y, neither of these
substitutions being recognized as escape. mutants. An
- escape mutant mechanism explaining the infectivity of

" theindex donation but not of the other donations from .

. the donor was thus excluded. Similar cases of break-

_ through HBV infection with wild-type strains have been
-describgd {7]. Although suppression of the HBV replica-

tion and gene exPrcssmn is a reported cause of occult

HBV [8], no mutation in the parts of the genome unph- '

cated in replication was found. Imgerfect containment

43

of viral replication by the donor immune system is the
most likely canse of low levels of HBV DNA,

The stability of HBY DNA load and anti-HBs in
multiple samples preceding the index donation and
tested simultaneously contained 6-10 times less viral
DNA than the index donation (Table 1). It is therefore .
speculated that the main factor singling out the -index -
donation was a temporarily higher viral load sufficient
to overcome the relatively weak neutralizing capacity
of a low anti-HBs level (Table 1). This interpretation
is supported by the subsequent increase in anti-HBs level
sugpesting a weak immaune response.

Published data reporting the-infectivity of OBIs by
transfusion are rare. One case of transmission by a
donation carrying. anti-HBc without “anti-HBs was
reported in Japan [2]. Another study reported five

... donors (4 genotype D, one genotype A2) with OB also
. .-carrying only anti-HBc transmitting to recipients. Of 51
* traced recipients, 28 (54.9%) either developed fulminant,

fatal, hepatitis B (3 cases) or carncd ann-HBc post-
transfusion although no pre~transfu31qn testmg was
performed {3]-In the Japanesc study; ,16:.donations
contained both anti-HBc and anti-HBs and’ no evidence
of HBV transmission was found {2} confirtting previous.
results [9]. The two cases reported here appéar to be the
first related to an OBI donor with anti-HBs. Data col- .
lected in Poland indicated that approximately 50% of .
OBIs in asymptomatic, apparently healthy, blood
donors carry anti-HBs [10] and that levels of- DNA:
and anti-HBs are variable as reported here. .
Considering that the recipicnts at agé 59 and 71,.
respectively, might have presented a mild, age-related,
immunodeficiency added to the trauma of major surgery
might have played a role in increasing susceptibility to

viral infection [11]. The fact. that approximately S0%

of recipients of blood components in. Western Europe
present some degree of itnmunodeﬁciency related to

‘age, chemotherapy or therapeutic immunosuppression
. suggests an increased suscept1b1hty to HBV infection

{12]. Limited but convincing evidence. that OBIs can be
infectious and can be detected by HBV DNA screening

. should be carefully considered by the health authorifies

of countries where néither anti-HBc nor HBV NAT are

-implemented.

Despite their dpparent uniqueness, our two cases of
HBYV transmission need to be factored in discussions
regarding FIBV blood safety policy. They clearly illus-
trate that the neutralizing capacity of low-level anti-

"HBs is limited and reinforce the validity of considering -

anti-HBs below 100 TU/L to be poorly protective from

- infectivity when HBV DNA is present. However, even

in the presence of higher levels of anti-HBs, in a sevarely
immunodeficient recipient, HBV DNA-containing

‘blood might be infections and the chmcal cxpressxon '
. severe.
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