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COMMENTARY

A European perspective on the management of donors and units
testing positive for hepatitis B virus DNA

n fuly 21, 2005, the US FDA's Blood Products

Advisory Commitiee (BPAC) met to advise FDA

on “Management of Donors and Units that Test

Positive for Hepatitis B Virus (HBV)} DNA by
Nucleic Acid Tests (NAT).” The best and most complete
record of the meeting is the transcript, slides, and accom-
panying material.!

With the approval of the COBAS Ampliscreen HBV
test, some US centers have opted to test for BV NAT in
addition to hepatitis B surface antigen {(HBsAg) and anti-
body to hepatitis B core antigen (anti-HBec), which are
beoth required for whole-blood donations (source plasma
omits anti-HBc testing).” The algorithm does not change
previous FDA deferral guidance, but the reentry of donors
who may have a false-positive NAT test is under regulatory
consideration. (Tables 1 and 2 in Reference 2 summarize
the deferral algorithm for whole blood and source
plasma.”) The algorithm follows three main principles:

1. Any HBsAg repeatedly reactive donor (initial screen
positive with at least one of two repeat tests positive)
that is confirmed by neutralization is permanently
deferred.

2. AnyNAT-positive and anii-HBc repeat-reactive donor
(both lacking a licensed confirmatory test) is perma-
nently deferred (two positive screening tests employ-
ing different laboratory methods).

3. Any NAT-positive HBsAg repeat-reactive donor with-
out neutralization confirmation may be reentered.

Reentry can be evaluated at 6 months by the donation
facility by retesting the screening panel (the NAT test
would be single unit, not pooled) without a bloed unit
donation to protect against accidental release. If testing
before the §-month point has been performed for medical
or donor notification, any NAT test positive permanently
defers the donar.? If reentered, normal screening would be
done on the next donation, thus providing two testing
opportunities of the donor’s blood following a deferral,

Based on the scieniific data, BPAC unanimously .

agreed with FDA's proposal that

These authors de not represent the opinions of any agency
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1. A donor of whole blood and blood components for
transfusion who tests HBV NAT positive, anti-HBc
nonreactive, and HBsAg nonreactive or HBsAg
repeatedly reactive and/or not confirmed by neutral-
ization may be reentered, if after a minimum period
of 6 months, a sample from the donor tests negative
for HRBV DNA by individual-donation NAT, nonreac-
tive for anti-HBc, and nonreactive for HBsAg.

2. A donor of source plasma for further manufacture
into plasma derivatives who tests HBV NAT positive
and HBsAg nonreactive or HBsAg repeatedly reactive
and/or not confirmed by neutralization may be reen-
tered, if after a minimum period of 6 months, a sam-
ple from the donor tests negative for HBV DNA by -
individual-donation NAT and nonreactive for HBsAg.

BPAC did not propose or approve any alternative
approaches that the FDA should consider.’ This commen-
tary will provide a European viewpoint, with the Guide-
lines for the Blood Transfusion Services in the UK, 7th
Edition, cited as a background reference.®

COMMENTARY: THE HBV DNA SITUATION IN
THE EUROPEAN UNION

HBV epidemiclogy in Eurcpe is characterized by a north-
west to southeast shift in infection prevalence and geno-
type distribution. There is a low prevalence of HBV in
the northwest (<1%j and bigher in the south (5-15%),
with genotype D fmore prevalent in the southeast and
genotype A in the northwest.* As a result of the differences
in prevalence, approaches to transfusion safety vary. In
countries of relatively low prevalence such as France, Ger-
many, or Ireland, anti-HBc screening has been intro-
duced; in other countries, such as Greece, Italy, Spain, and
Portugal, with higher prevalence, screening for anti-HEc
would defer an unacceptable number of donors and blood
banks are inclined to implement HBV-NAT. In most low
endemic countries, neither anti-HBc nor NAT has been
implemented for a variety of reasons including lack of
cost-efficiency. .
To date, there is no consensus in the EU or at nationa
levels regarding HBV NAT except in Poland, where it was
made mandatory in 2005 to test in efther individuval
plasma samples or poois of no more than 24 donations,
depending on the test manufacturer. Although not man-
datory in Germany, Austria, and Luxembourg, some blood



banks in these countries have implemented HBY NAT in
pools of various sizes, utilizing in-house or commercial
assays, in which the loss of sensitivity is often compen-
sated by a concentration step by ultracentrifugation,

The CE marking of the GenProbe/Chiron TMA triplex
for HCV, HIV, and HBV genomes in 2004, called Ulizio,
has somewhat modified the blood centers’ attitude with
regard to HBV NAT, particulaily in those areas of southern
Europe where HBV infection is prevalent but anti-HBc

* testing impractical. In these countries, HCV NAT is man-
datory and HIV NAT rapidly spreading. A desire to ensure
blood safety suggested more attention to HBV and the cost
increase from the duplex (Procleix} to the triplex (Ulirio)
appeared to be acceptable.

The epidemiology of HBV in southern Europe has
changed with the widespread use of HBV vaccination,
either in infants or in older children, beginning in the mid-
1980s. These infant immunization programs have not yet
significantly affected blood donors. HBV infection routes
are mostly sexual or through intravenous drug abuse. As a
result, the intended targets of HBV NAT are both incident
cases in the pre-HBsAg window period and HBsAg-nega-
tive late stages of chronic or recovered infection (occult
HBV infection is defined as a carrier of HEV DNA without
detectable HBsAg irrespective of the anti-HBc and ant-
HBs status).® In both cases, but more so in occult
infection, DNA levels are very low, defeating the pooling
strategies designed for HCV and HIV NAT. The proponents
of HBV DNA screening also point out that the increasing
influx of workers from areas of high HBV endemicity and
their families will progressively diversify the spectrum of
HBV genotypes and increase the risk of HBV in the donor
pool. Overall, while centers in Germany, Ausitia, and Lux-
emboutg continue pool testing, individual blood centers
of southern Europe have mostly chosen individual dona-
tion screening (80%) or testing on small pools of eight
samiples (20%). No data have been published yet since
screening started in 2005, Unpublished data suggest, how-
ever, that oceult HBV infections are considerably more
frequent than window-period cases. Health authorities in
the EU and in individual countries are probably awaiting
these data to define a policy that is likely to be heleroge-
neous depending on member state epidemioclogy.

In the Furopean discussion forum, the position taken
by the FDA is interesting but applies to donated blood
screened for anti-HBc, The Furopean situation more fre-
quently tests donors without anti-HBc, although screen-
ing for anti-HBc is being considered as a strategy to avoid
NAT and still be able to defer accult HBV carriers with
detectable levels of anti-HBc. Dealing with three assays
(HBsAg, anti-I1Bc, and HBV DNA) has the considerable
advantage of assuming that two positive markers would
be confirmatory and direct the permanent deferral of the
donor ln Buropean countries where NAT will be imple-

mented withouwt anti-HBc, the issue raised by the BPAC
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panel of an absence of licensed confirmatory HBV DNA
assay will not be a factor since both Ultrio and Roche
COBAS Ampliscreen HBV DNA are CB-marked. Either
assay can be used for screening; the alternate can be used
for confirmation.

Moreover, in countries where anti-HBc testing is
introduced, it is comumon practice to measure the anti-
HBs titer to determine the recovery status of the donor, In
Germany, an algorithm is being considered to reinstate
HBV NAT-negative anti-HBc~positive donors on the basis
of an anti-HBs titer. Among occult HBV cases, those with
anti-HBs {recovered) are unlikely to be infectious while
those without anti-HBs (anti-HBc only) may be infectious.
Examples of HBV transmission by transplanted livers from
anti-HBs-positive donors, however, suggest caution when
anti-HBe- and anti-HBs-positive blond components,
even with titers of greater than 100 [U per L, are transfused
to immunodeficient recipients. Nearly 50 percent of the
transfused blood in Western Europe is given to recipients
with some level of immunodeficiency. As a result the
proposed algorithm being anti-HBc instead of HBV NAT
is that every anti-HBc-positive sample be tested for both
anti-HBs and HBV DNA. Donors HBV DNA-positive
would be permanently deferred but those DNA negative
with anti-FiBs levels of at least 100 IU per L could continue
donating. This prudent attitude is not necessarily
endorsed by all European blood services or regulatory
agencies. Where HBV NAT is implemented, detecton and
titration of anti-HBs would be useful to counsel donors,
an anti-HBs titer of at least 100 IU per L strongly suggest-
ing noninfectivity (see Fig. 1). This algorithm is hypothet-
ical and to our knowledge not implemented anywhere in
Europe.

For occult HBV without anti-HBs {anti-HBc only ox
DNA only), reentry is not an option unless the DNA result
can be proven erroneous, We remain concerned that these
donors may be infectious. There are a few reported cases
of infectivity by transfusion and many of infectivity by
transplanted organs from donors with the anti-HBc-only
profile. Some cases might carry anti-HBs at the viral sur-
face without detectable circulating anti-HBs, and those
might be revealed by dissociation procedures. Others, and
probably the most frequent, correspond to the tail end of
chronic carrier state at the nonreplicative phase and are
more likely infectious. This area remains problematic, and
detailed characterization of the virus and solid clinical
data are critically needed.

Although contamination has been raised as a source
of difficulty for interpretation of positive tests, going back
to the original units was not recommended. In Burope, it
is likely that both returning to the collected unit and
accessing the mandatory archived samples will be autho-
rized. In Europe, unlike the United States, it is mandatory
that a sample from all tested blood donations be kept for
2 years or morte, depending on the country. This sample is
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Fig. 1. Proposed Europeant algorithm for blood donors anti-HBc—positive and HBsAg-

negative,

intended for studies related to potential or emerging
infectious agent transmission by transfusion. The
alternative method of HBV diagnosis confirmation pro-
vided by the comparison of sequences will be difficuit to
implement for two reasons: one is that even in the most
variable pre-S-S region, identical sequences within the
same genotype are often found; the second is that when
dealing with a low viral Ioad, this method has a high failure
rate.

The last and probably the most relevant issue is that
a sample from an individual with a very low viral load
might well be negative & maonths after deferral due to fluc-
tuation of DNA level in occult infections.® Reinstatement
of a NAT-positive donor on the basis of a negative result
in a second test of the index donation or in a follow-up
sample at 6 months tends to become “a lottery” Many
Mediterranean blood hanks that use HBV NAT on indévid-
ual donations have started to confinm NAT reactivity not
‘only with alternate assays, but also with duplicate or mul-

- tiple repeat NAT screening tests. This procedure enables

themn to minimize the risk of missing low-level HHBV DNA
catriers and alerts them in time to save the unit for HBY
resolution testing, which involves nucleic acid extraction
from larger plasma volume and serological assays
(N. Lelie, personal communication),

On both sides of the Atlantic, only experience with
efficacious HBV NAT screening systems and the accumu-
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lation of yield case data will tell
whether a given supplementary test
algorithm is optimal, practical, and erit-
ical for improving blood safety and

donor management,
- Jean-Plerre Allain, MD, PhD
Negative | Untversity of Cambridge
Cambridge, UK
_ Henk W, Reesink, MD, PhD
Discard unit Department of Gastroenterology
and Hepatology
Defer donot  sanquin Blood Supply Foundation and
{ Academic Medical Center (AMC)
Follow-up Amsterdam, the Netherlands
dorior Chatles Lucey, MD, JD, MPH
21st Century Health Concepts Assoc.
Houston, TX
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