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TABLE 2. Analysis of 26 HBV NAT-positive denations from donors who could be followed-up from early stage
of infection to end of viremia

Peak or maximum value and the fime

Length of period (days)* ] ) (days from pool NAT-pesitive [>1200 copies/mL]}{
HBV DNA ALT HBYV : )
No (copfes/mL) . (Y DNA ALT Anti-HBc
Donor >1200 - >80 HBsAg-positive | >100 CopiesfmL Days U Days Hi 20 Days
1 ’ 49 90 of 4] 20x104 40 . 48 - »5§ 69
2 23 43 (1] 0 29x10* i4 14 - 10 45
3 29 ' 52 0 4] 68x 10 23 16 — 6 41
4 25 59 i1 Q 8.2x1¢° 19 ) 10 — »8 >61
5 26 45 23 0 8.0 x 10* 17 36 — >8 61
] 36 59 24 4] 1.2x10% 29 19 - >6.5 C »74
7 36 58 28 0 1.4x10% 25- 16 —_ »7.5 >46
8 33 53 28 26 55x10* 23 323 44 10 44
g 29 46 29 0 1.4x 10° 17 22 — 7 45
10 64 80 K1) 0 1.7 x 10° 54 47 . — 9 &8
1 50 69 34 0 5L x10° 29 23 -— 11 58
12 56 75 34 0 2.8 x10° 36 >71 —_ »8.5 >64
13 39 . 56 40 >4 7.5x10% 22 138 »45 >8 >45
14 49 (274 44 =7 46x10° 34 >257 >54 >8 54
15 49 73 45 8 98 x10* 3¢ 142 44 >7 >58
16 - 42 &6 46 23 1.5x10° - 22 1705 38 >10 38
17 52 83 51 1] 1.4x10° 37 50 —_ »9 >G68
8l 75 112 &1 48 25x108 49 265 49 1" 78
19 60 e7 68 17 9.6 % 108 . 35 893 43 1" 49
2011 73 116 69 33 1.2x 107 28 1395 58 11 58
21l 77 110 82 3 24x107 60 2973 71 10.5 79
221 93 121 105 50 4.8x10° 60 1467 72 11 72
23 108 170 o8 >8 BAx108 85 >309 >107 >10 >107
24 99 155 129 64 2.8x107 77 1707 100 11.5 93
25 98 155 104 43 6.8x10° 55 408 87 11.5 87
26H 113 213 75 38 1.1 x10° 58 2792 71 8 76

= Data in bald when slopes of curves In increasing and decreasing phase are based on actual viral load or s/co measuraments with an

*  observed HBV DNA or HBsAg peak (the infervals of sequential samples of around peak ware within 15 days) and estimates are obtained
by intrapolation and not by exirapolation to lower assumed 1D-NAT concentration. Data in lightface when slopes of curves in increasing
and decreasing phase are based on assumption of fiming of viremia peak and estimates are obtained by intrapolation with assumption of ~
the viral load such as approximately 60 copies per il or approximately 1 copy per mL in quantitative PCR-negative donations with and
without AMPLINAT reactivity. Data in Ralics whern slopes are based on assurnpfion of timing of viremia peak and estimates are obtained by
extrapolation with assurnption of the viral lvad such as approximately 60 copies per mL or approximately 1 copy per ml.

1 Data in bold show that intetvals of sequential samples argund the HBY BNA or HBsAg peak are within 15 days {most of samples were
within an interval of 7 days). Data in italics show that MP-positive date was estimated by intrapolation or exirapolation.

1 Zero means occult HBY infection (HBsAg ElA is negative during observation).

§ > = the data are not the peak but maximum vaiues during observation. Because of the incomplete follow-Up, no peaks could be obtained.

Il — =ALT was less than 100 U per L during observation. Some samples are obtained from hospials vith informed consent.

position known to be associated with occult HBV infec- HBV infection in either an acute or chronic stage. The
tion.? In fact we are not certain that this donor has been reduction in pool size from 50 to 20 donations in our MP
infected with mutant virus and developed acute HBV NAT screening system from August 2004, may be instru-
infection, because the only indication is a borderline mental in interdicting such donations with moderate

detectable titer in the JRC HI screening method and a levels of HBV DNA and so further reduce the risk of post-

drop in 'HBV DNA titer. Further follow-up tesdng is transfusion HEV infection in Japan.
required to confirm delayed anti-HBc and anti-HBs con-
version in this particular case. The laboratory results may

also represent chronic occult HBV infection without ACKNOWLEDGMENTS )

detectable anti-HBc and fluctuating viral load. Whatever This study was carried out in collaboration with members of the
is the natural course, detection of HBV DNA was the only JRC Blood Services Deparument; JRC NAT centers in Tokyo,
tool to identify occult infection in this donor, Our study Chitose, and Fukuchiyamia; and all the JRC blood centers across
shows that NAT is not only valuable for detection of low Japan. We acknowledge the guidance and support of the JRC
HBV DNA levels in the pre- and post-HBsAg window ex-counseloy, T Kusakari, MD; the TRC ex-counselor, K. Nishioka,
periods, but also may be capable of identifying higher MD, PhD, of the JRC Blood Services Department; and M. Mayumi,
levels of viremia in ant-HBc-negative donors with occult MD, PhD, Jichi Medicat School.
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TABLE 3. Change of HBV-related markers of serlal samples from pool NAT-posltive donors wha could be looked-back and followed-up

HBY DNA HBSAQ HBcAb HBcAb
Time (days) ALT Trans- ID-NAT ElA GLIA . ElA ElA
No from MP-NAT- aminase TagMan Auszymsg |l AxSYM Archltect PRISM HI AxSYM IMx HBc-M PHA AxSYM
Donar positive day* HR-1 (UL {capiesfmL) {sfoo)t (sfeoyt (el )t {sloalt (2" {% Inh)§ indexil (@9 (milld/ml)
1 0 48 2.3x 10? 0.06 NT** 0.01 0.50 0 9.30 0,04 Q NT
21 45 3.1 x102 0.10 NT NT 'NT o] NT 0.04 4] NT
43 33 . 1.9x107 0.04 NT NT NT 0 NT 0.04 o} NT
74 41 20x10* 0.08 NT o NT 0 24.32 0.04 4] NT
105 36 —_— 0.04 NT NT NT 5 NT 0.05 o NT
2 =30 10 —_ 018 NT NT iNT 0 240 0.06 0 NT
’ ) 10 ' 29x10* 0.46 NT NT 0.9 4] NT 0.07 [} NT
a1 id —— 0.1 NT NT “NT 10 87.70 2.55 0.5 0.1
62 8, —_ 0.14 NT NT "NT 8.5 93.00 2.02 4.5 188.2
3 (Fig. 1) 44 13 | 6.8 x 10? NT 0.56 0.02 0.37 0 NT 0.07 NT 0
28 10 . 6.8 x 10! NT 0.79 0.04 NT 0 22.05 0.07 ¢] D
44 14 -— NT 0.61 003 NT 6 6§5.55 1.49 0 0
75 16 | — NT 0.57 0.00 NT 5 75.51 it 4 97.9.
10 (Fig. 2) 20 10 . <1.0x10? 0.02 0.75 NT -NT 0 NT 0.04 v} 0
0 10 8.1 x 107 12 NT NT 040 0 NT 0.05 0 NT
25 8 4.3 x10¢ 1.00 1.23 NT  NT o NT 0.05 0 0
47 12 1.7 x 10? =40 65.69 NT i CNT [ NT Q.05 o . 0
61 47 <1.0 % 10?2 0.1 0.66 NT ! ANT 2] NT 2.06 0 0.9
. 82 20 — 0.06 0.58 NT NT 7.5 NT 1.3 1 36.5
21 (Fig. 3 -24 9 . 1.0% 102 0.32 0.38 NT UNT 0 NT 0.06 0 0
] 1 3.0x10? 5.24 NT NT 6.92 0 NT 0.07 0 NT
14 2] 8.1 x 102 28.62 6.68 NT INT 0 NT 0.07 0 0
28 10 9.1 x 10* - >40 26.83 NT "NT 4] NT 0.06 0 0
44 10 7.9x%x 10t >40 53.00 NT O NT 0 NT 0.06 0 0
52 54 2.4 x 107 >40 80.37 NT " NT 0 NT 0.06 0 0
60 2567 2.7 % 108 >40 ¥ 73.29 NT NT 8 NT 1.66 0 0
63 2973 2.2 x 104 >40 121 NT NT 8.5 NT T 22 1] 0.8
68 2189 1.7 x10Q° 1.18 0.61 NT CNT 9.5 NT 2.36 0 1.4
71 635 1.0 x 10° G.18 0.33 NT NT 10.5 NT 2.44 0 1.7
78 179 2,0x 107 0.04 0.40 NT NT 10 NT 2.60 0 1.3
81 131 <1.0 x 102 0.04 0.39 NT "NT 9.5 NT 2.44 "0 1.0
121t ) .20 —_ 0.02 0.45 NT _NT 8.5 NT 1.89 0 104

Day (D) = 50-pool NAT-positive day; — = looked-back by storad samples.
sfeo: 21 = positive; <i = negative.

IU/ml; =0.05 = positive; <= 0.05: negative.

% inhibition: =50% = positive; <50% = negative.

Index: ==1.2 = positive; 0.8-1.2 = indaterminate; <0.8 = negative.

21 gorresponds to 200 miU/ml. :

14 The interval was more than 32 days.

= =un -+

NT = not tested.
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immunodeficiency virus type-1 by ‘

Core-promater. region
% & B g8 . 2 nucleic acid amplification testing with
1 AGGCATALTY CAAAGACTOT CIGTTTAAAG ACTGGGAGOA GTTGGGOGAG GAGATTAGGE specific and sengitive multiplex reagent
3 < T
P Y T in Japan. J Virol Methods 2003;112:145-
d cm e cAr e c e I T .
5 i iAeemas ceaaaioaan TaGmemoan ceema e manmeaae e T 5L
BommrcAee e ToBrrceemr e st s e T 8 Yugi H, Mizui M, Tanaka J, et al. Hepa-
e e - T g = titis B virus (HBVY) screening strategy to
I = = 2 2 g W FPY = transfu-
1 TAAGGTCTT TGTACTAGGA GG TGGGT GOGCTT|TAGUA QATGGACATT GACCCATATA ensurethesafetyofb-load fox fu
LI R O R L LI I I B L B G---- sion through a combination of imumu-
3 A-G-C-- v nvnn- [ e (A Y I A I Gawe : . N . .
7 ! =3 =i I G-ven nological testing and nucleic acid
5 e A-GrCos oo O S 2 [ T PR G- -v - - - L.
. el PO sh- N R M e .. amplification testing—Japanese experi-
ence. ] Clin Virol 2006;36 (Suppl..1};
RNEE) CEVE LT 556-564.
rondim) & croa u TC gc_r Taca : N1 = 9, Japanese Red Cross NAT Screening
cq AAaC CTATGE aTT G ACIGGAJAACTG .
S R DN DI DU DN R Research Group. The first large scale
SoLIITIInil S nucleic acid amplification testing:
i Sl e et L T - - g -- (NAT) of donated blood using mutti-

Fig. 4. The sequence of the HBV core-promoter (nucleotides 1598-1780), precore
(mucleotides 1885-1919}, and surface (nucleotides 535-594) region of Donors L te 5
and 8. The characters of HBV of all donors were genotype C and subtype adr. .
Donor 2 has core-promoter mutations {nucleotides 1762:A/T and 1764:G/A; nucle-
otides number are boxed). Donors 1 and 3 have precore mutations {nucleotide 1896;
precore codon 28). The aminoe acids of precore and core are shown at the top of the

10.

plex reagent for simultaneous detec-
tion of HBV, HCV, HIV-1 and
significance of NAT for HBV. Microbiol
Immunol 2001;45:667-72. ]
lizuka H, Ohmura K, Ishijima A, et al.. ..
Correlation between anti-HBc titers

and HBV DNA in blood units without

C

sequences and precore codon 28 and first core codon: methionine are boxed.

Donor 1 has an escape mutation (mucleotides 539:C/A and 541:A/C, codon 129:Q/N).
The amino acids reported as escape mutations® axe boxed and the namber is shaum
at the top of the box. Nucleotide was numbered according to Okamoto and

coworkers. 'S

=
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Infectivity of blood components with low hepaﬁtis B virus DNA
levels identified in a lookback program

Masahiro Satake, Rikizo Taira, Hisao Yugi, Satoru Hino, Kimihiro Kanemitsu, Hisami Ikedg, and
Kenji Tadokoro

BACKGROUND: Japanese Red Cross (JRC) blood

* centers implemented anti-hepatitis B core antigen (HBc)
screening in 1989 and 50-minipool (MP)-nucleic acid
testing (NAT) in 2000. A systematic lookback study has
been conducted to determine the hepatitis B virus
(HBV) transmission risk of donations drawn in the pre-
hepatitis B surface antigen (HBsAg) and/or MP-NAT
window phase and by donors with occult HBV infection.
" STUDY DESIGN AND METHODS: JRC blood centers
have been storing aliquots of every blood donation
since 1986. On the basis of the complete repository
tube archives, all donations from repeat donors
received from 1997 to 2004 were'subjected to a look-
back study. When repeat donors turned positive for
HBV viral marker(s), repository tubes from their previ-
ous donations were tested for HBV with individual-
donation {ID}-NAT. The frequency of ID-NAT-only—
positive donations and the HBV transmission risk by the
transfusion of those components were investigated.
RESULTS: HBY ID-NAT was performed on 15,721
repository tubes, and 158 tubes (1.01%) were found
positive for the presence of HBY DNA, Of these 158
ID-NAT-only—positive donations, 95 (60%} were derived
from carriers with low anti-HBc fiters. Of 63 patients
transfused with |D-NAT-only—positive components, 12
{19%) proved to be infected with HBV. Only 1 of 33
components with low anti-HBc¢ fiters could be identified
as infectious, whereas 11 of 22 anti-HBe-negative come
ponents proved to be infectious. None of the 16 identi-
fied hepatitis B surface antibody—positive components
showed serologic evidence of infection.

CONCLUSION: The clinically observed HBV infection
risk caused by blood components from occult HBV car-
tiers with low anti-HBc titers who slip through the JRC
screening system is more than 10-fold lower than the
transmission risk by deonations in the pre-HBsAg and/or
MP-NAT window phase.

ucleic acid testing (NAT) for hepatitis C virus
(HCV) and human immunodeficiency virus
{HIV) has been implemented in developed
countries for screening blood donated during
the window period and plays a critical role in excluding - -
infecious blood components.™? For hepatitisB virus (
{HBV), Japanese Red Cross (JRC) blood centers have been
screening blood with hemagglutination for hepatitis B
surface antigen {HBsAg) detection combined with anti-
hepatitis B core antigen (and-HBc) and hepatitis B
surface antibody (anti-HBs) testing since 1989 and imple-
mented 50-member-pool NAT {50-NAT) for HBV, HCV,
and HIV in February 2000.3* There is still a residual risk
of transfusion-transmitted viral infection (TTT), however,
because of the limited sensitivity and use of pooled
samples in current NAT systems.® A precise evaluation of
residual risk after NAT implementation is essential in
determining whether further strategies for preventing
TTI are warranted (e.g., individual donation [ID]-NAT or
pathogen reduction).®’ . _
To investigate the cause of reported TTI and to iden-
tify and retrieve virus-containing components, JRC has
been storing aliquots of every blood donation since 1996
with a plan to.preserve repository aliquots for 11 years. A (

ABBREVIATIONS: 50-NAT = 50-member-pool nucleic
acid testing; HBs = hepatitis B surface antibody;

HI = hemagglutination inhibition; ID = individual
donation; JRC = Japanese Red Cross; MP = minipool;

. TTi=transfusion-transmitted viral infection. .
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systematic lookback study has been conducted in which
repository tubes from previous donations were investi-
gated for the presence of HBY, HCV, or HIV sequences
by ID-NAT when repeat donors turned positive for viral
antigens, anti-viral antibodies, or screening 50-NAT.® In
the present lookback study, the propertion of ID-NAT-
reactive donations that are not detected by the current JRC
blood screening algorithm has been established and the
clinically observed HBV transmission risk of the compo-
nents derived from these donations has been investigated,

MATERIALS AND METHODS

in JRC blood centers, all donated biood sarnples are first
screened for HBsAg by reversed passive hemagglutina-
tion,! the sensitivity of which is 3 ng per mL. HBsAg-
negative samples are further screened for anti-HBc and

i ..f1.\jc1n1:i-HBs by hemagglutination inhibition (HI) and par-
’ 'Q/.icle agglutination, respectively. Only blood having a high

(s

anti-HBs titer (=2* dilution equivalent to 200 mIU/ml)
or no or a low anti-HBc titer (I titer = 2* dilution) is
defined as seronegative, The conibination of the above
serologic screening tests excludes HBsAg-paositive danors
and most occult carrier donors. Because the cutoff point
for HI is set at a higher level than that for enzyme immu-
noassay -(EIA) anti-HBc, there are donations that are
accepted while having low anti-HBc titer detectable by
EIA but not by HI. Fifty seronegative samples are then
pooled for NAT. JRC NAT screening employs a poly-
merase chain reaction (PCR) system {AmpliNAT, Roche,
Indianapolis, IN) that utilizes multiplex reagents for
detecting HBY, HCV, and HIV genomes. The detection
range limit (95% confidence interval) for HBV is 22 to
60 copies per mL.'® The sensitivity of current 50-NAT is
expected to be 50-fold lower than that described above,
that is, 1100 to 3000 copies per mL.

All donations from repeat doners received from 1947
2004 were subjected to a lookback study when a
subsequent donation turned positive for a 50-NAT, HBsAg,
or anti-HB¢. Repository samples from donors immedi-
ately preceding donations that became positive for the
presence of the markers described above were routinely
analyzed by ID-NAT. Ponors exhibiting a subsequent
donation with anti-HBc reactivity above 2* dilution in the
ahsence of anti-HBs, or donors with a decrease in their
ant-HBs reactivity (to below 2* dilution) in the presence of
a positive anti-HBc result, were also defined as anti-HBc¢
converters and included in the study. The process of
ID-NAT was as follows. Test samples were first screened
with the same reagent and method as AmpliNAT except
that the system contained a éapture probe only for HBV.
Positive samples were then subjected to dual-repeat
ID-NAT. Doubly positive (+/+) and singly paositive (+/-)
samples were defined as ID-NAT-positive and further
subjected to gquanttative NAT The HBV genome was

o~
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quantified by a JRC in-house method that utilizes TBF-1
{nucleotides 250-272; 5-AGACTCGTGGTIGGACITCTICT
CA-31, TBR-1 (nucleotides 428-409; 5'-TGAGGCATAGCA
GCAGGATG-3%, and TP-02 (nucleotides 368-392; 5'-TATC
GCTGGATGTGTCTGCGGCGTT-3") as F-primer, R-primer,
and probe, respectively. The sensitivity of the quantitative
NAT was 100 copies per mL. Samples verified to be ID-
NAT-positive were reevaluated for ant-FHBc by EIA
(AxSYM, Abbott Japan, Tokyo, Japan) as well as semiguan-
titative HI and for anti-HBs by EIA (AxSYM), Only samples
exhibiting concordant results for anti-HBc with 2! =
HI = 2* and EIA positivity (>50% inhibition) were defined
as samples with low anti-HBc titers. To substantiate the
infectious status of the donars in the ID-NAT-only-

positive donation, repository tubes obtained in the subse- |

quent donations were also evaluated for HI, EJA-anti-HBc¢,
EIA-HBsAg, and EIA-anti-HBs. :

The risk analysis for HBV contamination in blood
companents was limited to donations obtained from
February 1, 2000, to January 31, 2004, all of which had
been qualified by the current screening algorithm includ-
ing 50-NAT. For the analysis of the infectivity of HBV- -
containing units, components that had not been tested by
50-NAT were also used in the study.

ID-NAT results for the preceding donation were sent
with an evaluation form for viral contamination risk to the.
medical facility that used the donation. On the form, the
degrees of viral contamination risk were described with
the following dlassification: the donation was 1) ID-NAT-
positive; 2) ID-NAT-negative but with probable HBV con-
tamination because the hlood was donated during the
potential window period (the window period was defined
as 46 days according to the Japanese guideline for look-
back investigation issued by the Ministry of Health,
Labour and Welfare); 3) ID-NAT-negative but with pos-
sible HBV .contamination even though the time interval
between the preceding donation and the marker conver-
sion was long (>46 days); or 4) ID-NAT-negative and
unlikely to have viral contamijnation because the test
result for the subsequent donation was verified to be posi-
tive because of the alteration of the cutoff point for ant-
HBc during the period between the two donatfions. The
clinical outcome of patients transfused with 1D-NAT-
positive components was collected by local blood centers.
The testing of blood samples from transfused patients, the
initial diagnosis of HBV-TTI, and the report of suspected
cases to blood cenrers were basically conducted by physi-
cians who treated the patients. The diagnostic bases for
TTI was therefore not uniform regarding the HBY markers
tested, the observational period after index transfusion,
and the time interval between transfusion and blood
testing. It most medical institutions, the presence of anti-
HBc or anti-HBs in pretransfusion samples is usually not
cvaluated. In all documented HBV transmission cases, the
diagnosis of HBV infection was established on the basis of
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TABLE 1. Numbers of ID-NAT--positive donations and positivities for anti-HBc in repository tubes

Projected number of Number of repository Anti-HBc status of ID-NAT-positive
Converted converted donations tubes positive for repository sample
markers for 4-ysar period ID-NAT within 4 years Low titer Negative Not tested
S0-NAT 329 28 (8.5%)" 13 13 2 ’
HBsAgt 730 16 {2.2%)* 3 13 0
Anti-HBc ) 14,662 114 (0.78%)* 79 B 1
Total 15,721 (observed number) 158 (1.01%; 39.54¢an) 85 (60%) 60 (38%) 3 (2%)

* Percentage of observed |D-NAT—positive samples among projected number of samples for which [D-NAT was performed.
1 HBsAg conversion inciudes those accompanied by anfi-HBe seroconversion.

the HBsAg conversion, anti-HBs sero-
conversion, or HBV DNA conversion. TABLE 2, Relationship between ElA-anti-HBs and HBV genomic
: . copy nuinber
EtA value for anti-HBs (miU/mL) Copies/mL {number of samples)
ElA=0 . <100 (14), 160, 200, 220, 230 (2), 300 (2}, 380
0<ElA<5.0 <100 (11), 1060, 120
RESULTS ElA = 5.0 (range, 5.7-179.2; <100 {18)
Lookback study for HBV median, 24.9)

Of the repository tubes that had been

aliquoted from the donations obtained from February 1,
2000, to January 31, 2004, a total of 15,721 were subjected ™ -
to [D-NAT (Table 1). All the donations had been qualified
with the current screening algorithm including 50-NAT.
Although the total number of tubes investigated by
ID-NAT is evident because ID-NAT was performed in one
laboratory, the numbers for each of the HBsAg—, 50-NAT-,
or anti-HBc—converted repeat donors are not available
because of a data management problem where the detail
of lookback process for each conversion case was not
recorded on a centralized computer system. The exact
number for each of the three categories was summed up
only for the period between June 13, 2002, and July 21,
2003. From the extrapolation of these 404 days of data, the
number of repeat donors who became positive for the
presence of the three markers during the 4-year period
was estimated (Table 1).

Of the estimated 329 prior donations that became
positive for the presence of HBV DNA by 50-NAT in the
subsequent donation, 28 {8.5%) were verified to be posi-
tive for the presence of HBV DNA by ID-NAT (Table 1),
Viral concentrations were available for 18 samples and
were fewer than 380 copies per mL. A low anti-HBc titer
below the screening cutoff value (=2* by HI test) was
detected in 13 of 26 cases evaluated but not in the remain-
ing 13 (Table 1). This result suggests that a significant
number of occult carriers have a fluctuating low-level
viremia. Thirteen of the 16 ID-NAT-positive donations in
which subsequent donations became HBsAg-positive
were thought to have been obtained during the window
period because they were anti-HBc-negative {Table 1).
The remaining three contained a low anti-HBc titer and
were considered to be derived from chronic carriers.
Seventy-niine of the 114 ID-NAT-positive donations exhib-
iting a subsequent donation with ant-HBc seroconver-

sion were considered to have been derived from oeccult
-carriers having low anti-HBc titers (Table 1);.82 percent
(65/79) of these carrier donors were more than 50 years of
age at the time of the repository sample. Thirty-four dona-
tions with negative anti-FIBc reactivity were thought to
have been obtained during the window period of acute
infection. These units were donated mostly by young
people, with 68 percent (23/34) less than 50 years of age.
In summary, during the 4-year study, we identified 158
HBV ID-NAT-only—positive blood donations that corre-
sponded to 1.01 percent of samples for which ID-NAT was
performed. Ninety-five (60%) of them were donated by
‘occult carriers with low-titer anti-HBc and 60 (38%) by
anti-HBc-negative or window-period donors (Table 1).
Thus, of the repeat donors in Japan, there are an estimated
39.5 donations every year that are ID-NAT-only-positive.
Viral concentrations were generally very low in occult
carrier donors with 75 {95%) of the 78 samples studied
having fewer than 100 copies per mLand only three having
at least 100 copies per mL (data not shown}. Donatons
obtained during the window pericd contained higher viral
DNA levels with 12 of the 46 samples studied containing at
least 100 copies per mL (range, 100-860 copies/mL;.
Anti-HBs titer was measured with E[A in 53 repository
tubes for which clinical outcome as a result of transfusion
were available (see below). When anti-HBs {titer was
divided into three categories (=0, between 0 and 5, and
=5 mIU/mL), there was no sample that contained at [east
100 copies per mL of HBY DNA in the category of anti-HBs
of at least 5 mIU per mL (Table 2},

Infectivity of ID-NAT—positive component
To establish the infectivity of the ID-NAT-only-positive
components, we included donations obtained from 1997
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Fig. 1. Donations with HBV conversion obtained from 1997 to 2004, *HBV DNA copy. number in repository tubes from presero-

conversion donation.

to 2004 in the analysis (Fig. 1}. A total
of 291 donations were determined to
be ID-NAT-positive and an estimated

310 components were prepared from

these domations and distributed to
medical institutions. Through the
herovigilance system, we received 182
reports as of August 2005 that showed
the clinical outcomes of the transfu-
sions of the components. Although the
donations given before February 2000

TABLE 3: Clinical outcome of 187 patients transfused with
ID-NAT-only-positive components
. Number of

Clinical oufcome patients {n=181)
Infected through fransfusion 12

Positive for the presence of HEBsAg 7

Positive for the presence of HBV DNA 2

Positive for the presence of anti-HBs 3
Pasitive after transfusion without pretransfusion testing 7
infected before transfusion 7
No avidence of infection 51
Expired 104

:(were not screened by 50-NAT, it is
_Jighly uniikely that the ID-NAT-
positive donations before February 2000 would have
been disqualified by 50-NAT screening considering the
very low viral load in these s'a.mpies (=460 copies/mL,
except for one case). Therefore, they are also referred to
in this article as ID-NAT-only-positive donations. One
sample donated hefore NAT screening that contained
4.4 x 10* copies per mL HBV DNA was excluded from this
study.

‘Twelve of the 181 reports were confirmed to be HBV-
TTI cases {Fable 3); of these, 7 becarne positive for the
presence of HBsAg, 2 became positive for the presence of
HEBV DNA, and 3 showed anti-HBs seroconversion. All
these patients had negative results for either HBsAg or
HBV DNA before transfusion. HBV DNA sequences were
identical between the blood donors and the transfused
patients in ali the 8 pairs studied. Seven patients who were
positive after transfusion for the presence of and-HBc (2
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patients), anti-HBs (3 patients), or both markers (2
patients) were not classified as TTI cases because of
the lack of pretransfusion HBV testing data. The other 7
patients who were also positive for the presence of HBV
markers after index transfusion were actually found to
have anamnestic HBV infection before transfusion. Fifty-
one patients showed na evidence of HBV infection after
index transfusion. Because no anti-EHBc testing was per-
formed after transfusion in any of the 51 patients, we may
have overlooked cases that showed positivity enly for anti-
HBcasaresult of infection. A total of 104 patients had died
without any test results recorded regarding HBV infection.
Thus, 12 of 63 {of 12 infected and 51 noninfected) patients
acquired HBV infection as a result of the transfusion of

. ID-NAT-only-positive components, suggesting the infec-

tivity of the components to be 19 percent. If all of the
7 positive patients without pretransfusion data were



