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ABSTRACT

Hepatitis B virus (HBV)-related liver disease is a common indication for liver transplantation (LT) in Asian
countries! When left untreated, the overall five-year survival rate in HBV-related cirrhosis is 71%, which in
cases of decompensated cirrhosis decreases to 14%.2 In the 1980s, hepatitis B-related acute liver failure
and chronic liver disease (CLD) were considered contraindications for LT because of almost universal graft
reinfection and high rates of graft and recipient failure (>50%).>* These patients had severe and rapidly
progressive liver disease with a two-year graft and patient survival of 50% compared to 80% in those
transplanted for non-HBV-related CLD.> As a result, there were fewer LT for HBV liver disease for several
years.® However, with the introduction of nucleoside and nucleotide analogues and the use of intra and post-
operative hepatitis B immunoglobulin (HBIG), there was renewed interest in the application of LT in these
patients. There was a significant decrease in post-operative HBV recurrence rates.”? The current overall
survival of patients transplanted for HBV-related cirrhosis has improved to 85% at one year, and 75% at five
years.”1? The present review highlights issues pertaining to HBV reinfection and de novo infection in LT
recipients with recommendations for its management.

Keywords: Hepatitis B virus (HBV), liver transplantion, cirrhosis, nucleoside, nucleotide.

A. HBV REINFECTION Delayed reinfection: Despite adequate pre-

. _ _ . transplant antiviral therapy to suppress/eradicate
Reinfection after liver transplant can be either early pgy 3 few potential reservoirs of the virus remain

or delayed. in the carriers. These include peripheral blood

Early post-operative HBV reinfection in allograft: mononuclear cells (PBMC), bone marrow, spleen,
This is determined by HBV DNA levels in the pre- gonads, thyroid gland, kidneys, pancreas and adrenal

operative period. A high pre-LT HBV DNA level glands,” where the antivirals fail to achieve optimal
oredisposes to high rates of early reinfection as drug levels. The introduction of steroids as part of

compared to those with low or undetectable levels mmunosuppression in the post-transplant period
of HBV DNA. Marzona et al.”® in a study of 177 LT reactivates the hitherto dormant virus, with steroids
recipients receiving HBIG with or without lamivudine, Known to enhance HBV DNA gene expression
noted HBV recurrence of 50%, 7.5%. and 0% when (glucocorticoid-responsive  transcriptional gene
serum HBV DNA levels at the time of transplant were €Mhancen. In the absence of immune-prophylaxis,
100,000, 200_100]000, and less than 200 copies/mL the risk of reinfection with HBV is 33% to 78%.1°°
respectively. The authors concluded that serum HBV
DNA greater than 5 logl0 copies/mL (>10°copies/
mL) at the time of transplant was associated with Pre-transplant factors
significantly higher risk of early HBV recurrence.

Factors predicting post-liver transplant reinfection

High risk factors:
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i. Resistance/mutation to oral antiviral drugs:
Nucleoside/nucleotide agents are given before LT
with an intention to reduce replication and reduce
the risk of HBV recurrence after LT. Lamivudine
resistance shares resistance patterns with other
oral antiviral drugs such as telbivudine as well
as entecauvir.

i. HBV DNA mutation: Mutation in the HBV surface
(S) and polymerase (P) gene before LT is associated
with higher post-LT HBV recurrence.?0-2?

iii. LT recipients who have anti-HBc positive and
HBsAg negative before LT: There are reports of
reactivation of HBV virus if the recipient is anti-
HBcore antibody positive, despite receiving non-
HBsAg and anti-HBc negative liver graft. The virusin
these patients is in the dormant state within non-liver
sites, and in the presence of immunosuppressants,
gets reactivated after transplant. In a study by
Abdelmalek et al.,>® of the 22 patients on the waiting
list for LT who were HBsAg negative and anti-HBc
positive patients, HBV DNA was detected in the liver
in 5 (23%) before transplant, which persisted in 2 in
the explanted liver.2* However, none of the recipients
became HBsAg positive, nor did they develop clinical
hepatitis after transplant.

iv. Reinfection in the immune-compromised
recipients: Associated HIV infection and an immune-
compromised state significantly increases HBV
recurrence in the post-operative period.'24

v. Transmission via contaminated blood products or
healthcare personnel in the peri-operative period:
It is not uncommon if the blood products contain
occult HBV infection (i.e: HBsAg negative, Total
HBcore antibody positive with detectable HBV
DNA level).

Low risk factors:

i. Fulminant hepatitis B: HBV reinfection rate in LT
recipients following fulminant hepatic failure (FHF) is
low.? As HBV-related hepatocyte injury is an immune
mediated mechanism rather than due to direct viral
pathogenecity, viral load in FHF is usually lesser than
in HBV-related cirrhosis. In a study by Roche et al.,?
no reinfection was seen in 8 patients who had LT for
FHF during a follow up of ten years.

i. Coinfection with Hepatitis Delta virus (HDV:
Recurrence rates of HBV are low when there is
superinfection with HDV, while HDV competitively
inhibits the fixing of the HBV to hepatocytes. Roche
et al.? noted that the ten-year actuarial risk of HBsAg
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recurrence in HBV and HDV-related cirrhosis was
15.3%, in comparison to 56.5% in non-Delta Hepatitis
B-related cirrhosis.

Intraoperative factors

The use of parenteral corticosteroids in an anhepatic
phase can induce resurgence of HBV secondary
to the stimulatory effect of steroid therapy on the
glucocorticoid-responsive enhancer region of the
HBV genome.?*2°

Post-transplant factors

i. Use of immunosuppressive drugs. (particularly
steroid).

ii. Low anti HBs antibody level (i.e: Less than 1001U/
mL): Despite the use of HBIG, the antibody to HBsAg
may not be optimal, either due to poor compliance
or failure of the immunoprophylaxis, resulting in
recurrence of infection.

iii. Combination of HBIG and oral antiviral agents.

iv. Recipient’s compliance.

B. DE NOVO HBV INFECTION

De novo post-transplant HBV infection is defined as
the appearance of HBsAg in a transplant recipient
not previously known to have a HBV infection. The
clinical course in these transplant recipients is often
relatively mild in comparison to recurrent HBV
infections in the transplant population.?¢?® This may
present itself as an asymptomatic elevation in serum
transaminase levels.

The possible potential modes of acquiring a de novo
infection are:

Emergence of occult HBV infection: This is of
particular concern in regions with high endemicity
of HBV infection and a high prevalence of anti-HBc
positivity.® The source of occult infection may be
the donor or the recipient himself.?°

i. HBsAg positive or anti-HBc positive donor to a HBV
negative recipient: Approximately, 10% of recipients
would acquire de novo HBV infection, when a
critically ill HBsAg negative end stage liver disease
(ESLD) patient receives a liver allograft from a HBsAg
positive donor'™3° or a donor who is anti-HBc positive
(total).1526:28-29.3134  Thijs may be related to a high
viral load within the liver.3? Dickson et al.*' reported
conversion to HBsAg positivity in 18 recipients (78%)
when donors were anti-HBc positive as compared to
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3 of 651 (0.5%) recipients when donors were anti-
HBc negative.?® The donor-transmitted de novo HBV
infection was mild in most cases; 50% of patients
had normal serum aminotransferases, while 85%
had no or only mild inflammatory activity on post-
LT liver biopsy at the end of one year. However,
there was a decrease in the four-year survival rate
(featuring an adjusted mortality hazard ratio of 2.4;
95% confidence interval, 1.4-4.0).

ii. Anti-HBs positive recipient: The recipient is
not free from acquiring a de novo HBV infection,
especially when the donor is anti-HBc positive.?%:36-37
The donor is likely to have an occult HBV infection
(undetectable HBV DNA in the sera or extra hepatic
tissue), which makes its appearance in presence of
immunosuppressive therapy.

iii. Anti-HBc positive recipient: Even in the absence
of serologic evidence of viral replication, HBV-DNA
may be detectable in the livers of anti-HBc positive
recipients.*® Oral antiviral drugs should be continued
in all anti-HBc negative recipients if receiving from
an anti-HBc positive donor.

C. STRATEGIES TO PREVENT HBV
REINFECTION

The natural history of HBV reinfection in post-LT has
shown that not all patients get HBV infections. A
small group of recipients even without post-LT HBV
prophylaxis have survived without recurrence.*

In recent times, with the introduction of newer
antiviral analogues for treatment of HBV positive
patients with detectable serum HBV DNA, the post-
operative recurrence rates are likely to be less than
10%. Hepatitis B vaccination to all non-HBV related
liver cirrhosis will prevent occult HBV-related de
novo infection.

Management of HBV positive patients during
and after LT

During LT

In the anhepatic phase, a high dose of 10,000IU
of HBIG is given intravenously. Nowadays, a low
intramuscular dose (2,000IU) of HBIG has been
proven to be as effective as a high dose of HBIG.3%4

After LT

The aims of treatment in the post-LT setting are to
minimise the risk of HBV infection of the graft and
to decrease the incidence of significant HBV-related
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liver disease over the long-term. The main agents
available for the clinician are:

+ Oralantiviralagents (Nucleoside/tide analogues).
+ HBIG-nucleoside/tide combination therapy.

Combination therapy with HBIG and oral antiviral
drugs are the current gold standard for post-LT
HBV therapy. Recent studies have shown that
newer oral antiviral drugs such as entecavir/
tenofovir as monotherapy are as effective as
combination therapy.4>43

i. Nucleoside/tide analogues

Nucleoside/nucleotide analogues as a single agent
have been used as prophylaxis against HBV infection
in post-LT recipients. In this case, oral antivirals
are introduced in the pre transplant period and
continued indefinitely post-operatively. As it is a
HBV DNA reverse transcriptase inhibitor, it inhibits
viral DNA synthesis.

Lamivudine monotherapy: A multicentre study
by the Lamivudine North American Transplant
Group, which enrolled 77 HBsAg positive (60% of
them had detectable HBV DNA as well as HBeAg
positive) subjects on transplant waiting lists,
lamivudine as single therapy showed favourable
results. 42 subjects underwent LT, 60% were
HBsAg negative for more than 12 weeks after LT.
However, a major drawback with lamivudine has
been the emergence of a resistant hepatitis B virus
(YMDD) mutant®®44 even prior to transplant, causing
problems in management of recipients in the
post-transplant period.*®

The incidence of post-transplant resistance ranges
from 10% to 45% within one year of treatment*®4
and almost 50% in six years. In the number of de
novo HBV infections in 110 patients (i.e from livers
of donors who were HBsAg negative and anti-HBc
positive) given lamivudine prophylaxis, the rate of de
novo infection was 3.6% after a mean follow-up of
25 months.?¢ Hence, the drug is not considered the
first-line of management in LT.

Adefovir has both in vitro and in vivo*® efficacy
against both wild-type and lamivudine-resistant
HBV. Perillo and colleagues*® enrolled 128 pre-LT
and 196 post-LT patients all of whom had detectable
HBV DNA despite ongoing lamivudine therapy.
Median lamivudine exposure at the time of enrolment
was 69 weeks in the pre-LT group (128 patients)
and 56 weeks in the post-LT group (196 patients).
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Adefovir (10mg/day or 5mg/day in presence of renal
dysfunction) was added to the treatment schedule
of lamivudine with/without HBIG therapy. Among
subjects completing 48 weeks of adefovir therapy,
the median HBV-DNA had decreased by 3.4 log
copies/mL in the pre-LT group and 3.3 log copies/
mL in the post-LT group. Majority of patients in
both treatment groups experienced stabilisation or
improvement in Child-Pugh scores. Survival following
one year of adefovir therapy was 84% in the pre-LT
group and 93% in the post-LT group. Extended data
from this ongoing study demonstrated continued
efficacy up to 144 weeks of therapy.*°

A major drawback with adefovir is its nephrotoxicity.
The concomitant use of nephrotoxic medications
(i.e. calcineurin inhibitors) in post-LT patients or
those with prior history of renal injury has limited
its use among the transplant population. In the
aforementioned study, adefovir had to be stopped
in 2% of subjects in the post-LT group due to
nephrotoxcity.*® Adefovir resistance has been
described in a post-LT patient with recurrence of
HBV infection.*®

Entecavir®>3 is associated with lower rates of drug
resistance, and is the recommended drug for life-
long treatment. Its dual action against wild-type and
lamivudine-resistant HBV, and its favourable toxicity
profile, offers promise for its potential effectiveness
inthe post-LT population. The pilot study of Tenofovir
post-LT shows that it is safe and efficacious.*®

To summarise, entecavir is recommended as a first-
line antiviral agent in nucleoside naive transplant
patients because of its greater potency, low rates of
drug resistance, and nephrotoxicity.

ii. Hepatitis B immune globulin (HBIG)

This was first administered as  passive
immunoprophylaxis to a HBsAg positive LT recipient
in 1978.54 Samuel et al.>> carried out a retrospective
analysis of patients transplanted for HBV in 17
European centres to determine the role of HBIG
immune-prophylaxis in HBsAg positive transplant
recipients. HBIG is a polyclonal preparation of
human anti-HBs purified from pooled donor plasma.
It is given intravenously as a 10,0001U bolus dose
during the anhepatic phase, followed by daily
doses of 2,0001U during the first week. Subsequent
doses are either given monthly or in accordance
with anti-HBs titres. A trough anti-HBs titre of at
least 150U/ L is considered as protective. Several
subsequent studies have further shown a reduction
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in reinfection, and improved patient and graft
survival HBIG prophylaxis.#%¢-%7 Early reinfection
can be prevented by administration of HBIG in the
intraoperative anhepatic phase and in the immediate
post-operative period to maintain anti-HBs levels of
more than 100-1501U/mL. Late reinfection can be
prevented by continuing HBIG for a longer period
of time in combination with antiviral medications.
Overall, immunoprophylaxis strategy significantly
reduces the actuarial ten-year risk recurrence rate
to 25.4% and the ten-year survival rate increased
to 74%.12

There are marked differences in the dose and
duration of HBIG across various transplant centres.
The serum HBV DNA level at the time of transplant is
an important predictor of HBV reinfection.

The mechanism of action of HBIG is unclear, but it
is likely that it binds to HBV receptors on uninfected
hepatocytes, and occupies potential viral entry
sites. It undergoes endocytosis after binding to
the hepatocyte receptor site and decreases the
release of HBsAg from the cell.>® The hepatocytes
are subsequently protected from infection by HBV
particles which are released from extrahepatic
reservoirs® following immunosuppression in the
post-transplant period. In circulation, HBIG also has
a direct binding and neutralising effect on circulating
virions. HBIG also induces antibody-dependent cell-
mediated cytotoxicity.

iii. HBIG and nucleoside/nucleotide combination
therapy

HBIG immunoprophylaxis has been less successful
in preventing reinfection in HBeAg positive patient
or those with significant detectable HBV DNA viral
load i.e. 100,000 copies/mL (105).4360 Antiviral
therapy with nucleoside/nucleotide analogues
before transplant decreases the risk of reinfection
by decreasing the amount of circulating virus at
the time of transplant and prolonging the half-life
of HBIG.®

Combination therapy of HBIG and nucleoside
analogues reduces recurrence rates to less than 10%.
The earliest published data, in this regard, was a 1998
study enrolling 14 HBsAg positive LT candidates.*
Lamivudine was initiated pre-LT in 10 subjects, 4 of
whom had detectable HBV DNA. HBIG therapy was
initiated during the anhepatic phase of transplant,
and all patients received combination HBIG and
lamivudine therapy after LT. After a median follow-
up of 387 days (range, 49-525) post-transplant,
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Hepatitis B Immunoglobulin

Nucleoside/Nucleotide
Analogs

Mode of action

HBV DNA reverse transcriptase
inhibitor, hence inhibits viral

Unclear; it has direct binding
and neutralising effect on circu-

DNA synthesis

lating virions

Duration of therapy | Life-long

Life-long

Resistance Vaccine escape mutant Drug resistance (more with
lamivudine; less with entecavir/
tenofovir)

Cost Costly Cheaper

Table 1. HBIG versus oral anti-viral drugs

HBsAg and HBV-DNA remained undetectable in 13
surviving subjects.

The efficacy of lamivudine/HBIG combination
therapy in the prevention of HBV recurrence has
been confirmed in subsequent series, including
several protocols with low-dose HBIG,?0:40:62:64 \yijth
the combination also shown to be cost-effective.

A meta-analysis of two prospective and four
retrospective studies where HBIG alone was
compared with HBIG plus lamivudine concluded
that combination therapy was associated with a
significantly lower rate of HBV-related deaths and
all-cause mortality.®>-%¢ The recurrence rate was also
low in a select population.®®” Contradictory to this
study, in a systematic review which included patients
who received a liver from donors who were HBsAg
negative and anti-HBc positive, the rate of de novo
HBYV infection in 73 patients who received HBIG and
lamivudine prophylaxis was 2.7% after a mean follow-
up of 31 months.®® This was similar to that seen for
lamivudine monotherapy (3.6%), suggesting that the
addition of HBIG to the regimen did not provide any
added benefit.

Combination of lamivudine plus adefovir in certain
select population also prevents HBV recurrence.t?7°
In one study, 34 adults on HBIG and lamivudine
prophylaxis followed up for at least 12 months after
transplant showed no recurrent HBV in the graft.”
In this study, at the end of 12 months, patients
were divided into two groups, one group receiving
adefovir (10mg) along with lamivudine and the other
lamivudine in combination with HBIG. One patient
in the adefovir group became transiently positive for
HBsAg, one other had deterioration of renal function
requiring dose adjustment and then cessation of
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adefovir after 15 months. The rest of the patients in
this group had undetectable HBsAg and HBV DNA
during a median follow-up of 21 months. The authors
estimated that the adefovir plus lamivudine group
was similarly effective and substantially less costly
than the lamivudine plus HBIG approach ($8,290
versus $13,718 per treatment year).

The study concluded that antiviral therapy alone
without HBIG was as effective in preventing HBV
reinfection in a select group of patients. However,
most patients in the study were at a relatively low
risk; only 7 of 30 had pre-transplant detectable HBV
DNA. Furthermore, HBIG was stopped after the most
vulnerable period (the first 12 months). The results
of the study cannot be generalised to high-risk
patients i.e. those with initially high HBV DNA levels
or patients in the first year after transplantation.

More recently, HBIG was substituted with tenofovir
and emtricitabine combination to prevent
recurrence of HBV infection.”? The study showed
prevention of HBV DNA recurrence in 100% (20/20)
of patients who were compliant with the medication,
and led to substantial cost savings over HBIG-
containing regimens.

Issues pertaining to HBIG

HBIG is expensive. Long-term HBIG prophylaxis
post-LT can significantly increase the cost of post-
transplant care.Several studies have beenundertaken
to find alternative regimens that minimise the use
of HBIG without sacrificing the benefit of low HBV
recurrence. Fox et al.”® has extensively reviewed
the literature and has highlighted HBIG-free
therapeutic options.
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(iv) Alternatives to standard HBIG dose

This includes modification in method, frequency and
duration of HBIG administration.

Modification in the method of HBIG administration
(Use of low-dose intramuscular (IM) HBIG
administration): Intramuscular administration
of HBIG has been reported to be as effective
as |V administration and also cheaper than IV
administration. Several protocols have investigated
the use of intramuscular HBIG either alone®*® or as
an addition to an antiviral agent.“° The Sawyer et al.*'
study included 147 patients who received low-dose
HBIG intramuscularly (400-800IU daily for one week
followed by monthly doses) plus lamivudine (100mg
daily) following LT.# Before transplantation, patients
with detectable HBV DNA received lamivudine (100
mg PO daily). Patient survival was 92% at one year
and 88% at five years. The actuarial risk of HBV
recurrence was only 1% at one year and 4% at five
years. More than 50% of patients in this study had
undetectable HBV DNA at the time of transplant,
potentially contributing to the favourable results.
Thus, low-dose HBIG can be recommended in
combination with a nucleoside/nucleotide agent
when HBV DNA viral load is low or undetectable in
the pre-transplant period.

Modification in frequency of HBIG administration
(On-demand administration of HBIG based on
measurement of serum anti-HBs titres): McGory
and colleagues®® reported low rates of disease
recurrence in HBsAg positive subjects undergoing
LT following on-demand HBIG administration aimed
at maintaining serum anti-HBs titres >5001U/L. 17 of
27 subjects (63%) were HBeAg-positive pre-LT, and
disease recurrence was observed in only 2 subjects,
neither of whom were able to maintain target anti-
HBs titres. Low anti-HBs titre of 100-150I1U/L has
also shown low risk for disease recurrence.*®

Modification in duration of HBIG administration
(Maintenance with oral antiviral drugs). The
withdrawal of HBIG after a defined course of
combination HBIG and oral antiviral drugs has
also been shown to be effective, particularly if
combination antiviral therapy is used. Choloangitas
et al.*? stopped HBIG at least 12 months after LT.
40% of their patients received entecavir or tenofovir
monoprophylaxis. The study confirmed that this
protocol provided effective antiviral prophylaxis
and only 3 (6.3%) of the 47 patients had HBV
recurrence 24 months (range: 6 to 40 months) after
HBIG withdrawal.
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Newer formulations with longer lasting levels
of «circulating antibodies include OMRI-Hep-B
preparation. This may require less frequent

administration with a reduction in cost. The half-
life of this preparation is significantly longer than
standard therapy (22 versus 13 days).”* Further
studies are needed to confirm these results.

Combined passive immunoprophylaxis with active
immunisation: HBV vaccination after HBIG therapy
has been tried to prevent HBV reinfection in post-LT,
but the results are conflicting.t°-¢' The anti-HBs titres
achieved in the responders were low despite the use
of higher doses and multiple courses of vaccine.?7>7¢

Sanchez-Fueyo et al.?' selected 17 HBsAg positive
LT recipients, 11 of whom had undergone LT for CLD
and 6 for FHF. All subjects were HBV-DNA negative
and HBeAg negative before LT, and all received HBIG
for at least 18 months post-LT without evidence of
HBV recurrence. HBV vaccination began several
weeks after the final HBIG dose. 14 of 17 subjects
(82%) responded to vaccination (6 after 3 vaccine
doses, and 8 more after 3 additional vaccine doses)
with detectable anti-HBs titres above a predefined
threshold; there was no reported evidence of HBV
recurrence for as long as 102 months of follow-
up. More recent studies using new vaccines and
adjuvants have been more encouraging but further
studies are necessary to confirm the results.”’78

Use of hyperimmune plasma (HIP) transfusion:
Fresh frozen plasma obtained from blood donors
with high anti-HBs levels (hyperimmune plasma,
HIP) containing at least 4,500I1U anti-HBs has been
used as an alternative treatment for HBV recurrence
prophylaxis post-LT. In a study by Bihl et al.,”? 21
HBV-related LT recipients received HIP starting at
transplantation, followed by long-term combination
treatment with nucleoside analogue. During a mean
follow-up time of 4.5 years (range 0.5-12.6), each
patient received on average 8.2 HIP per year (range
5.8-11.4). Anti-HBs terminal elimination kinetic after
HIP administration was 20.6 days (range 13.8-
30.9), which is comparable to values reported for
commercial HBIG products. All 21 patients remained
free of HBV recurrence during follow-up. There was
no transfusion-transmitted infection. The cost for
one HIP unit was US $140; the average yearly HBIG
treatment cost was significantly low at US $148 per
patient as compared to US $25,000 to 100,000 for
commercial HBIG.

Subcutaneous HBIG injection: A recent study on
weekly subcutaneous injections (500IU & 1000IU in
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body weight of <75Kg & >75Kg respectively) of HBIG
for 48 weeks in 135 HBV-related LT recipient shows
that 97.8% of them had an anti-HBs level of more
than 1501U/L (median of 232I1U/L) with the least side
effects®® similar to previous studies.®-#2

Oral antiviral drugs alone without HBIG: A study on
a combination of HBIG with entecavir in the first five
weeks after LT, followed by entecavir montherapy
alone for one year, shows 96.6% and 96.4% disease-
free survival in one year & two years follow-up
respectively.®®* The Fung et al.>? study on entecavir
monotherapy without HBIG, with a median follow-up
of 26 months on 80 post-LT recipients, shows HBV
DNA to be undetectable in 98.8%, with HBsAg loss
in 91% recipients. Similarly, tenofovir without HBIG
also shows effective control on HBV recurrence in
post-solid organ recipients.*372

Drawbacks of HBIG

The major drawback with HBIG is its long-term
use, the cost, and inconvenience of administration.
In India, protocols that use high dose IV HBIG as
described above are expensive i.e. Rs360,000 in
the first year which includes the cost of IV infusion
sets and monitoring. In the USA, the estimated cost
is as high as $120,000 per year per patient.®* Yet
another problem is the failure to procure a constant
supply of HBIG.%® Adverse effects of HBIG, though
rare, include:

i. Immune mediated reactions such as back pain,
skin rash, and myalgia. Premedication is frequently
not necessary.

ii. Mercury toxicity associated with intravenous
administration of HBIG due to a thimerosal vehicle.

(19 1]

iii. Emergence of “a determinant escape
mutations,?"®> which fails to get neutralised with
HBIG administration. In a retrospective study, the
estimated frequency of HBIG failure was 8% due to
“a” determinant mutations at 28 months of therapy.
Escape HBV mutations have occurred in recipients
who have received anti-HBc positive liver grafts,®
despite adequate dosing of HBIG.

Thus, at present, a rational approach to the
prophylaxis of de novo HBV infection post-LT would
be based on risk stratification i.e. pre-transplant
HBV serology and viremic status which includes
detectable anti-HBc, HBsAg or HBV-DNA in the
donor and in the transplant recipient.®’-88

SUMMARY

Detectable viremia and/or HBeAg positivity at
the time of transplant are significant predictors of
disease recurrence. Implementation of pre transplant
treatment strategies will lower the burden of viral
replication in transplant candidates. Newer oral
anti-viral therapy, such as entecavir/tenofovir either
as monotherapy or with HBIG, shows promising
outcomes to prevent HBV reinfection in post-LT
period. A safe time threshold for discontinuation
of HBIG post-LT is not known, particularly among
patients with a high risk for recurrence, i.e. those
with detectable viremia at the time of transplant.
Vaccination in the future will prevent HBV infection
and reduce the disease burden worldwide. Future
guidelines will help resolve some of these issues.
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