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Abstract Livers from donors positive for antibody
against anti-HBc can potentially transmit de novo hepatitis
B (DNH) to their recipients. Despite a good outcome,
prophylaxis is usually offered to such recipients. There is
no consensus on the standard prophylactic regimen and
hence prophylaxis varies among different transplant cen-
tres. Nonetheless, hepatitis B immune globulin (HBIG) is
considered the mainstay of such prophylaxis, either alone
or in combination with an oral antiviral treatment. We aim
to provide a concise review of the current use of HBIG in
prevention of DNH. We also address a few important
questions regarding HBIG use.
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Introduction

Despite the current advances in twenty-first century, liver
transplantation (LT) remains the only prospect for long-
term survival in patients with advanced liver disease. The
current three major indications for LT are: (1) decompen-
sated cirrhosis, (2) primary non-resectable hepatic malig-
nancy, and (3) acute liver failure without expected
spontaneous recovery. There has been a significant short-
age of available liver donors compared to the number of
patients on waiting list for transplant. According to the
United Network for Organ Sharing (UNOS) registry data,
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there were 16,438 patients on waiting list for LT in year
2007 while only 5,890 of them had LT in the US [1]. To
overcome the organ shortage, use of livers from so called
“extended criteria” donors, such as those who have anti-
body against hepatitis B core antigen (anti-HBc) but are
negative for hepatitis B surface antigen (HBsAg), is
becoming more common. De novo hepatitis B (DNH),
defined as hepatitis B occurring in a recipient who does not
have the infection before LT, can occur in recipients
who receive an allograft from donors with occult hepatitis
B [2-7].

Hepatitis B virus (HBV) deoxyribonucleic acid (DNA)
may be present in serum and peripheral blood mononuclear
cells for more than 5 years after complete clinical and
serological recovery from acute hepatitis B [8]. In addition,
HBV DNA was detected in two of four liver specimens
from patients who had acute self-limiting HBV infection
30 years prior [9]. Anti-HBc may be the only evidence of
previous HBV infection in some people. Patients with
isolated anti-HBc may have a false positive result, may be
in the window phase of an acute HBV infection, may have
resolved an acute HBV infection many years earlier, or
may have an unresolved chronic infection with low grade,
intermittent virus production [10]. Knoll et al. [10] reported
detection of HBV DNA in the serum from 44 of 545 (8.1%)
and in the paraffin embedded liver tissues from 16 of 39
(41%) subjects who were positive for anti-HBc alone.
Raimondo et al. [11] reported detection of HBV DNA in
the livers from 10 of 16 (62.5%) patients who were positive
for anti-HBc and negative for HBsAg. These findings
suggest that livers from people who had HBV exposure
before donation can potentially transmit HBV to recipients.
Chazouilleres et al. [2] first reported occult HBV in donors
as the source of infection in LT recipients. Subsequently,
multiple studies reported DNH developing after LT in
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Table 1 De novo hepatitis B occurred in recipients with different serological status and without receiving prophylaxis

HBYV serology References DNH/total (%)
Anti-HBs (—), anti-HBc (—) [3-5, 7, 15-27] 86/132 (65.2)
Anti-HBs (+), anti-HBc (—) [5, 7, 16-18, 20, 21, 24, 25, 27-31] 9/45 (20)
Anti-HBs (—), anti-HBc (+) [5,7, 16, 19, 21, 25, 27, 32] 8/41 (19.5)
Anti-HBs (+), anti-HBc (+) [7, 16, 19, 21, 22, 26, 27, 29, 31, 32] 2/47 (4.3)

HBYV hepatitis B, anti-HBs antibody against hepatitis B surface antigen, anti-HBc antibody against hepatitis B core antigen, DNH de novo

hepatitis B

recipients who had received allografts from anti-HBc-
positive donors [2-7].

Prophylaxis has been recommended for recipients who
receive a liver from anti-HBc-positive donors due to the
risks of developing DNH as mentioned previously [12].
The practice of such prophylaxis is not standardized and
the duration of the prophylaxis is unknown at present.
Despite being relatively safe, such long-term prophylaxis
poses a significant burden, especially financially, to both
the health care system and to patients. Knowledge about
HBV DNA status of the donor and/or liver graft would
greatly influence prophylactic strategies for those accepting
anti-HBc-positive livers according to a survey from 56
transplant centers in the US [13]. Of those who would
accept an anti-HBc-positive liver, 16 of 27 (59%) centres
indicated that knowledge of the HBV DNA status would
change their prophylaxis protocol. A number of (46%) of
these centers would decrease prophylaxis if donors were
negative for HBV DNA, 27% would increase prophylaxis
if donors were positive for HBV DNA, and 27% would not
accept liver allografts positive for HBV DNA [13]. In
addition, the recipient pre-LT hepatitis B serologic status
also predicts the risk of developing DNH and hence the use
of prophylaxis [12, 14].

In this article, we aim to provide a concise review of the
following: (1) risk of developing DNH based on recipient’s
HBV serological status and (2) prophylaxis strategy using
hepatitis B immune globulin (HBIG) either alone or in
combination with other medications.

Prevalence rate of anti-HBc positivity in LT donors

Among LT donors, the prevalence rate of anti-HBc pos-
itivity varies significantly from 3% to 57% among dif-
ferent studies [12]. In most developed countries, LT
donors have a low anti-HBc positivity rate ranging from 3
to 15%. However, in Korea and Taiwan where hepatitis B
is endemic, anti-HBc positivity rate in donors has been
reported as high as 65 and 80%, respectively [15, 16].
Most of these studies are small case series and may not
reflect the true prevalence of anti-HBc positivity among
liver donors.
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Risk of developing DNH based on recipient’s HBV
serology

Donors with isolated positivity for antibody to hepatitis B
surface antigen (anti-HBs) are unlikely to transmit DNH to
their recipients [12, 14]. However, donors who are positive
for anti-HBc regardless of their anti-HBs status can
potentially transmit DNH due to presence of occult HBV
infection as mentioned previously. In addition to the donor
HBYV serology, the risk of developing DNH is also influ-
enced by recipient HBV serologic status.

Prior to the development of effective antiviral therapy,
the observed risk of developing DNH was highest
(50-75%) for recipients without past HBV exposure,
lowest (0—5%) for recipients positive for both anti-HBc and
anti-HBs, and intermediate (0-18%) for those positive for
either anti-HBc or anti-HBs but not both [12, 14]. The
association of recipient HBV serologic status and risks of
developing DNH without prophylaxis, based on literature
review is summarized in Table 1. Most of these studies are
limited by small case number and variable follow up
duration. It is therefore difficult to estimate the true risk of
DNH in reality.

Naive recipient (anti-HBs and anti-HBc negative)

Overall recipients who are naive for HBV exposure have
the highest risk for development of DNH. The risk varies
from 33.3 to 100% according to different studies (Table 1)
[3-5, 7, 15-27]. DNH can occur as early as 3 months after
LT [7]. After pooling the cases from the different studies
between 1995 and 2010, 86 of 132 (65.2%) recipients who
did not have evidence of prior HBV exposure and did not
receive prophylaxis, developed DNH after receiving a liver
from anti-HBc-positive donors (Table 1).

Anti-HBs-positive and anti-HBc-negative recipients

The presence of anti-HBs may offer some protection
against the development of DNH. However, it does not
eliminate the risk completely. As shown in Table 1, 9 of
45 (20%) recipients were isolated positive for anti-HBs
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before LT, developed DNH [5, 7, 16-18, 20, 21, 24, 25,
27-31]. It was speculated that inadequate anti-HBs titer
may attribute to the lack of protection against DNH.
Dickson et al. [6] reported that DNH developed in 3 of 4
recipients who were known to have been administered a
HBYV vaccine before transplantation. De Villa et al. [12]
suggested that an anti-HBs titer greater than 100 inter-
national unit per liter (IU/L) is protective against DNH.
Su et al. [25] reported a higher anti-HBs titer (greater
than 200 IU/L) as needed to be protective for DNH.
Nevertheless, DNH can occur despite protective anti-HBs
titer secondary to the emergence of surface antigen “a”,
determinant mutated strains of HBV as reported previ-
ously [28].

Anti-HBs-negative and anti-HBc-positive recipients

Recipients who are isolated positive for anti-HBc usually
had acute self-limited HBV infection before. As men-
tioned previously, they can also harbor occult HBV
infection that can cause DNH. It is therefore difficult to
differentiate DNH from recurrent HBV infection. Such a
problem can be resolved by complete sequencing of the
isolated viral genome [19]. Nonetheless, anti-HBc posi-
tivity in recipients offers some protection against DNH.
As shown in Table 1, 8 of 41 (19.5%) patients who were
anti-HBc-positive only developed DNH after receiving
liver allografts from anti-HBc-positive donors [5, 7, 16,
19, 21, 25, 27, 32].

Anti HBs-positive and anti-HBc-positive recipients

Positivity of both anti-HBs and anti-HBc offers the most
protection against the development of DNH [18]. Overall,
DNH rarely occurred with variable onset time in recipients
positive for both serological markers. Among the 47 cases
positive for both, anti-HBs and anti-HBc before LT in 10
studies, only 2 of them (4.3%) developed DNH after
receiving liver allografts from anti-HBc-positive donors,
even without prophylaxis (Table 1) [7, 16, 19, 21, 22, 26,
27, 29, 31, 32]. Nevertheless, Takemura et al. [33] reported
a single case positive for both anti-HBs and anti-HBc
before transplant, developing DNH at 35 months after LT.
The case received a liver from an anti-HBc-positive donor
and was noncompliant with postoperative prophylaxis with
HBIG. Anti-HBs titer was only 15 U/L when the case
developed DNH.

In summary, both donor and recipient pretransplant
HBV serologic status can help to predict the risk of the
development of DNH. Recipients who are naive to HBV
infection are at the greatest risk for DNH whereas those
who are positive for both anti-HBs and anti-HBc are at the
lowest albeit substantial risk for DNH.

Prophylaxis strategies for DNH

The prophylaxis strategies for DNH vary significantly
among transplant centers since there is no consensus with
respect to the best practice. Most transplant programs use
HBIG either as monotherapy with varying routes of
administration, dosage, and durations, or in combination
with one of the oral nucleos(t)ide analogs to prevent DNH.
Furthermore, prophylactic protocols may vary even within
a center based on donor and recipient HBV serologic sta-
tus. Table 2 summarizes published prophylactic protocols
involving HBIG use at different transplant programs [15,
18, 20, 21, 24, 26, 27, 29, 33-43]. There are a number of
important questions that remain to be answered regarding
prevention of DNH in anti-HBc-positive donor LT. We
will address the following four questions. First, is combi-
nation therapy better than HBIG monotherapy as prophy-
laxis of DNH? Secondly, is an alternative route of
administration (subcutaneous or intramuscular) of HBIG
equivalent to the intravenous route? Thirdly, is HBIG a
must or a dispensable part of prophylaxis? Fourthly, is
tailored prophylaxis better than universal prophylaxis?

Is combination therapy better than HBIG monotherapy?

With HBIG monotherapy prophylaxis, DNH occurred from
11.1 to 100% in naive recipients (Table 3) [18, 20, 21, 24,
27, 29, 33, 34, 36, 38, 39, 41, 44]. Overall, HBIG mono-
therapy decreases DNH occurrence rate from 65.2 to 28%
in this high-risk population. Nevertheless, monotherapy
appears not as good as combination therapy since there was
no DNH in 43 naive recipients treated with combination
therapy (Tables 1, 3). HBIG monotherapy effectively pre-
vents the occurrence of DNH in 22 and 12 recipients who
were positive for either anti-HBs or anti-HBc alone,
respectively (Table 3) [20, 24, 26, 27, 29, 33, 34, 36, 39,
40, 42, 44]. This population has intermediate risk (20%) of
developing DNH when receiving a liver from anti-HBc-
positive donors (Table 1). Among 26 recipients receiving
combination prophylaxis, who were either anti-HBs or
anti-HBc positive, 2 developed DNH despite continuing to
be on HBIG. One was not compliant with lamivudine
(LAM) as part of the combination regimen whereas the
other developed LAM-resistant polymerase HBV mutant
after 3 years of prophylaxis (Table 3). One of 35 such
intermediate-risk recipients on HBIG monotherapy devel-
oped DNH due to development of surface escape mutant
(Table 3). While suggesting HBIG monotherapy may not
be adequate for prevention of DNH, the case number is too
small to draw firm conclusions. Possibilities, such as low
anti-HBs titers or developing surface antigen “a” deter-
minant escape mutant may explain the inadequate protec-
tion from HBIG [28]. Among recipients with positivity for
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Table 2 Summary of prophylactic protocol involving HBIG use at different transplant programs

References

Regimen

Uemoto [18]

Dodson [34]

Loss [35]
Manzarbeitia [21]

Roque-Afonso [20]

Holt [36]
Chang [37]

Fabrega [38]
Nery [29]

Lee [15]
Suehiro [39]

Donataccio [24]
Kwon [40]
Umeda [41]

Yen [42]
Takemura [33]

Park [43]

Pan [26]
Roche [27]

HBIG 100 IU/Kg IV during anhepatic phase and then daily x 7 days, followed by 1,000 IU booster to maintain anti-HBs
>100 IU/L

HBIG 10,000 IU IV during anhepatic phase and then daily x 7 days, followed by HBIG 10,000 IU IV
monthly x 6 months, then HBIG 1,000 IU IM every 2 weeks x 18 months plus LAM 150 mg daily lifelong

HBIG 10,000 IU IV during anhepatic phase plus LAM 150 mg daily lifelong*

HBIG 10,000 IU IV monthly x 6 months to maintain anti-HBs >100 IU/L

HBIG 5,000 IU IV daily x 7 days, followed by booster to maintain anti-HBs >100 IU/L
HBIG 10,000 IU IV daily x 7 days plus LAM 150 mg b.i.d. x 2 years

HBIG 100 IU/Kg 1V intraoperatively and then daily x 3 days, followed by booster to maintain anti-HBs >20 IU/L plus
vaccination based on anti-HBs titer

HBIG 10,000 TU IV during anhepatic phase and then daily x 7 days plus LAM 100 mg daily*

HBIG 10,000 IU IV intraoperatively and then daily x 7 days, weekly x 1 month, and monthly x 6 months and/or LAM
150 mg daily lifelong’

HBIG (100 IU/Kg for children and 10,000 IU for adults) IV daily x 7 days, followed by booster to maintain anti-
HBs > 200 IU/L

HBIG 10,000 IU IV during anhepatic phase and then 2,000 IU IV daily x 7 days, followed by 2,000 IU IV every
2 months to maintain anti-HBs > 100 IU/L plus LAM 100 mg daily

HBIG 10,000 IU 1V during anhepatic phase and then daily x 7-10 days to maintain anti-HBs >250 TU/L"
HBIG 4,000 IU 1V during anhepatic phase and then daily x 3 days

HBIG 200 IU/Kg IV during anhepatic phase and then daily x 7 days, followed by 1,000 IU periodically to maintain anti-
HBs > 200 IU/L

HBIG 10,000 IU IV during anhepatic phase and then daily x 7 days plus LAM 100 mg daily lifelong

HBIG 10,000 IU during anhepatic phase, then once a month to keep anti-HBs >200 IU/L during first year and 100 IU/L
thereafter

HBIG 100 IU/Kg IV during anhepatic phase and then daily x 7 days, followed by booster 100 IU/kg IV to maintain anti-
HBs >200 IU/L x 1 year. Vaccination to maintain anti-HBs >200 IU/L after 1 year

HBIG variable dose IV perioperatively unless recipient is already anti-HBs positive plus LAM 100 mg daily lifelong
HBIG 5,000 IU IV perioperatively, followed by booster to maintain anti-HBs >100 IU/L

HBIG hepatitis B immune globulin, LAM lamivudine, /U international unit, /V intravenous, /M intramuscular, anti-HBs antibody against hepatitis
B surface antigen, b.i.d. twice a day

* Prophylaxis was administered based on the presence or absence of HBV DNA in donor’s serum and/or liver

¥ Prophylaxis was discontinued if there was no HBV DNA detected in donor’s serum and liver

7 Prophylaxis use was based on the presence or absence of donor and recipient risk factors for de novo hepatitis B

 Prolongation of prophylaxis was based on the results of immunohistochemistry of day 0 and day 7 liver biopsies after transplantation

both anti-HBs and anti-HBc, HBIG monotherapy appears
to work as good as combination therapy. Among 29 such
low-risk recipients, 2 developed DNH and 1 was due to
noncompliance with HBIG (Table 3) [15, 27, 29, 33, 39,
40].

In summary, HBIG monotherapy appears to be equiva-
lent to combination therapy for prevention of DNH, espe-
cially in recipients with low and intermediate risk of
developing DNH. HBIG monotherapy, on the other hand,
may not be adequate for prevention of DNH in recipients
who are naive to HBV infection. It is still controversial as
to what anti-HBs titer is protective against DNH (Table 2).
DNH can still occur in recipients despite a good anti-HBs
titer due to the development of the surface antigen “a”
determinant escape mutant.
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Is HBIG a must or a dispensable part of prophylaxis?

As shown in Table 4, LAM monotherapy is quite
effective for prevention of DNH. Among 74 subjects
with different serological status, only 2 developed DNH
due to noncompliance with their prophylaxis (Table 4)
[16, 26, 29, 31, 45, 46]. These findings argue that HBIG
may be a dispensable part of prophylaxis. In a recent
systemic review, Saab et al. [47] reported the incidence
of DNH was 2.7% in patients receiving LAM-only
prophylaxis versus 3.6% in those receiving HBIG plus
LAM combination therapy. In another systemic review,
Cholongitas reported that DNH rates were 19, 2.6, and
2.8% in HBsAg-negative recipients under HBIG, LAM,
and their combination, respectively. Both articles suggest
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Table 3 De novo hepatitis B occurred in recipients with different serological status receiving prophylaxis with either HBIG monotherapy or

combination therapy

HBYV serology References

HBIG monotherapy
DNH/total (%)

Combination therapy*
DNH/total (%)

Anti-HBs (=), Anti-HBc (—)
Anti-HBs (+), Anti-HBc (—)
Anti-HBs (=), Anti-HBc (+)
Anti-HBs (+), Anti-HBc (+)

[20, 24, 26, 27, 33, 36, 42, 44]

[15, 27, 29, 33, 39, 40]

[18, 20, 21, 24, 27, 29, 33, 34, 36, 38, 39, 41, 44]

[20, 24, 26, 27, 29, 33, 34, 36, 39, 40]

23/82 (28)" 0/43 (0)
1723 (4.3)¥ 2/7 (28.6)F
0/12 (0) 0/19 (0)
2/22 9.1)% 0/7 (0)

HBYV hepatitis B, anti-HBs antibody against hepatitis B surface antigen, anti-HBc antibody against hepatitis B core antigen, DNH de novo

hepatitis B, HBIG hepatitis B immune globulin

* HBIG plus Lamivudine
N

 Five of six patients developed surface escape mutation [27]

¥ The patient developed surface escape mutation [27]
§

£

developing DNH [44]

Table 4 De novo hepatitis B occurred in recipients with different
serological status receiving lamivudine monotherapy

HBYV serology References DNH/Total (%)

Anti-HBs (—), anti-HBc (—)
Anti-HBs (+), anti-HBc (—)
Anti-HBs (—), anti-HBc (+)
Anti-HBs (+), anti-HBc (+)

[29, 31, 45, 46]
[16, 26, 31, 45, 46]
[16, 29, 45, 46]
[16, 26, 31, 45, 46]

1/16 (6.3)*
0/29 (0)
1/17 (5.9)"
0/12 (0)

HBYV hepatitis B, anti-HBs antibody against hepatitis B surface anti-
gen, anti-HBc antibody against hepatitis B core antigen, DNH de
novo hepatitis B

* Single patient did not compliant with lamivudine prophylaxis [29]

 One patient was seroconverted for anti-HBc but remained negative
for HBV DNA and hepatitis B surface antigen [31]

7 Single patient did not compliant with lamivudine prophylaxis [29]

that current available studies do not support prophylactic
use of the combination therapy over LAM monotherapy
in HBV DNA negative patients receiving anti-HBc-
positive liver grafts. LAM monotherapy has the same
efficacy as the combination therapy at far less cost [47,
48]. However, drug-resistance HBV mutants have been
reported as the cause of DNH in a case after being on
LAM for more than 3 years [42]. To overcome this
potential problem, nucleos(t)ide analogs with a high
barrier of developing drug resistance is preferred either
as a monotherapy or in combination with LAM, but
without HBIG, for prophylaxis of DNH [47]. There is no
study published to date comparing LAM monotherapy
with other nucleos(t)ide analogs, either as monotherapy
or in combination with LAM, in prevention of DNH.
Future prospective study is awaited.

One patient dropped from the prophylaxis protocol due to poor compliance [33]

One patient dropped from the prophylaxis protocol due to poor compliance [33]

One patient developed lamivudine-resistant polymerase mutant [42] and the other stopped prophylactic lamivudine 2 months prior to

Is subcutaneous or intramuscular administration
of HBIG equivalent to intravenous route?

To reduce the high costs and patient discomfort associated
with intravenous (IV) HBIG, alternative routes of admin-
istration have been studied. There are two studies reporting
the use of subcutaneous (SC) HBIG either alone or in
combination with LAM to prevent recurrent HBV infection
in patients who had chronic hepatitis B before LT [49, 50].
Singham et al. [50] reported that SC administration of
HBIG can effectively maintain anti-HBs levels above
100 IU/L while substantially decreasing patient discomfort
and improving patient satisfaction. Both studies suggested
that SC delivery of HBIG may be an alternative when
intramuscular (IM) or IV dosing is not possible.

Multiple studies have reported the use of low-dose IM
HBIG to prevent recurrent HBV infection in those who had
chronic hepatitis B before LT [51-61]. Most of the studies
used HBIG in combination with LAM. Intramuscular
HBIG significantly reduces the cost of prophylaxis. Faust
et al. [62] suggested that long-term administration of IM
HBIG saves up to 60% of the usual costs for IV HBIG
prophylaxis. While IM HBIG could keep anti-HBs level
above certain target levels, Han et al. [54] reported 21 of 59
(35.6%) patients required a median of one supplemental IV
HBIG infusion to maintain therapeutic anti-HBs levels.
This finding suggests that IM HBIG may not be the best
immediate postoperative prophylaxis especially for
patients who have a high viral load before LT and hence
require higher protective antibody level after LT. None-
theless, low-dose IM or SC HBIG may be a good alter-
native for prevention of DNH since recipients receiving
isolated anti-HBc-positive livers should not have detect-
able viremia immediately after LT.
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After searching the available literature, we did not find
any publication reporting the use of either SC or IM HBIG
as prophylaxis of DNH. Intravenous HBIG is still consid-
ered an important part of the prophylaxis at many centers
(Table 2). Considering the high costs, side effects, and
patient discomforts associated with IV HBIG, it seems
reasonable to conduct prospective studies regarding the
efficacy of HBIG via alternative administration routes for
prevention of DNH in the future. Furthermore, the question
regarding the minimal protective anti-HBs level remains to
be answered.

Is individualized tailored prophylaxis better
than universal prophylaxis?

Loss et al. [35] reported that anti-HBc-negative recipi-
ents receiving livers from anti-HBc-positive donors were
given IV HBIG during anhepatic phase and LAM
beginning on postoperative day 1. However, antiviral
therapy was stopped if HBV DNA was not detected in
either donor liver or serum by polymerase chain reaction
(PCR) assay. On the other hand, the recipients remained
on LAM monotherapy if HBV DNA was detected in
donor liver but not in donor serum. In their study, all six
recipients received HBIG perioperatively. Among the six
subjects, only five of them remained on LAM mono-
prophylaxis due to the aforementioned criteria. After
follow-up ranged from 2 to 18 months, none of these
five patients developed DNH. More importantly, two of
them had undetectable HBV DNA in the liver biopsies
[35].

In another larger case series, Nery et al. [29] reported
that a selective protocol based on donor and recipient risk
factors for post-LT HBV infection can prevent DNH and
avoid unnecessary administration of antiviral prophylaxis
in recipients of isolated anti-HBc-positive allgrafts.
According to the study, recipients received HBIG plus
LAM if the donors were positive for HBV DNA in the
serum and/or liver. In the absence of HBV DNA in the
donor serum and liver, anti-HBs-negative recipients
received LAM only, while anti-HBs-positive recipients
received no prophylaxis. Among 45 patients, only 2
developed DNH due to noncompliance with indicated
prophylaxis after up to 55 months of follow up [29].

In a small study of HBV naive recipients, Fabrega et al.
[38] reported none of seven patients to have developed
DNH over the three-year study period. All recipients
received livers from anti-HBc-positive donors and all of
them received HBIG for 7 days and LAM daily until they
could determine the status of HBV DNA in the donors
(serum and liver). Prophylaxis was discontinued if the
donors had undetectable HBV DNA in their serum and
liver by PCR assay [38].
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Finally, Donataccio et al. [24] reported their prophylaxis
protocol guided by recipients’ pre-LT viral serology and
HBsAg, and HBcAg immunohistochemistry of day 0 and
day 7 post-LT liver biopsies. Seven of eight anti-HBs-
negative recipients developed DNH after short-term pro-
phylaxis with 7-10 days of daily IV HBIG. In all eight
cases, prophylaxis was discontinued based on the negative
immunohistochemistry of day O and day 7 liver biopsies.
They concluded that the necessity of prophylaxis of DNH
should be guided by HBV DNA testing of donor liver
tissue and serum, as supported by the previous three studies
[29, 35, 38]. Immunohistochemistry of early liver biopsies
is an unreliable marker for predicting antiviral treatment
requirements [24]. Pan et al. [26] recently suggested that
prophylaxis of DNH may not be necessary for recipients
who are positive for both anti-HBs and anti-HBc and have
no detectable HBV DNA in their allografts. Nonetheless,
the importance of continuous monitoring for DNH cannot
be overlooked.

In summary, the findings from the available literature
suggest that individualized prophylaxis protocol is feasible,
based on the HBV DNA status in donor serum and liver
tissue, and recipient viral serology. Most of the studies
have a very small case number that significantly limits the
power of their findings. Future prospective multicenter
studies are needed to better define post-LT prophylactic
strategies.

Conclusion

The prevalence rate of anti-HBc positivity among LT
donors varies significantly depending on the rate in back-
ground population. In addition to donor status, recipient
HBYV serology also predicts the risk of developing DNH.
Recipients who are naive to HBV infection have the
highest risk for DNH. Those who had acute self-limiting
HBYV infection before LT have the lowest risk for DNH.
Those who have isolated positivity of either anti-HBs or
anti-HBc have an intermediate risk for DNH. Without a
consensus on the best strategy, a variety of prophylactic
protocols for DNH are adapted by different transplant
centers. HBIG monotherapy may work as well as combi-
nation therapy. However, HBIG is expensive and is asso-
ciated with side effects and patient discomfort. Imminent
shortage of HBIG can further make its use problematic.
The question of the minimal protective anti-HBs level
remains to be answered. Long-term use of HBIG can also
select surface antigen “a” determinant mutant. By the
same token, prophylaxis with nucleoside analog mono-
therapy is also effective. However, polymerase resistant
mutation may develop after long-term use of such therapy,
especially those with low barrier of drug resistance.
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Finally, prophylaxis may be individualized based on reci-
pient’s pre-LT serology and HBV DNA status in donor’s
serum and liver tissue. However, continuous monitoring for
DNH cannot be overlooked. Future prospective multicenter
studies are needed to better define post-LT prophylactic
strategies.
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