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Abstract
The progress in treatment against hepatitis B virus 
(HBV) with the development of effective and well tol-
erated nucleotide analogues (NAs) has improved the 
outcome of patients with HBV decompensated cirrho-
sis and has prevented post-transplant HBV recurrence. 
This review summarizes updated issues related to the 
management of patients with HBV infection before 
and after liver transplantation (LT). A literature search 
using the PubMed/Medline databases and consensus 
documents was performed. Pre-transplant therapy 
has been initially based on lamivudine, but entecavir 
and tenofovir represent the currently recommended 
first-line NAs for the treatment of patients with HBV 
decompensated cirrhosis. After LT, the combination of 
HBV immunoglobulin (HBIG) and NA is considered as 
the standard of care for prophylaxis against HBV re-
currence. The combination of HBIG and lamivudine is 
related to higher rates of HBV recurrence, compared 

to the HBIG and entecavir or tenofovir combination. 
In HBIG-free prophylactic regimens, entecavir and 
tenofovir should be the first-line options. The choice 
of treatment for HBV recurrence depends on prior 
prophylactic therapy, but entecavir and tenofovir 
seem to be the most attractive options. Finally, liver 
grafts from hepatitis B core antibody (anti-HBc) posi-
tive donors can be safely used in hepatitis B surface 
antigen negative, preferentially anti-HBc/anti-hepatitis 
B surface antibody positive recipients.

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: In the present review the current knowledge 
on the management of hepatitis B virus (HBV) infec-
tion before and after liver transplantation is updated. 
There is no doubt that all HBV patients with decom-
pensated cirrhosis should be treated with potent anti-
HBV agents with high genetic barrier (i.e. , entecavir or 
tenofovir). After liver transplantation, the combination 
of HBV immunoglobulin (HBIG) (at least for a certain 
period) and entecavir or tenofovir currently appears 
to be the most reasonable approach, while HBIG-free 
antiviral prophylaxis cannot be excluded in the future, 
particularly in patients with low risk of recurrence.
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INTRODUCTION
The development of  effective, well tolerated and relatively 
safe oral antiviral agents [nucleos(t)ide analogues (NAs)] 
has offered the opportunity for successful management 
of  hepatitis B virus (HBV) related chronic liver disease. 
However, chronic hepatitis B (CHB) is still associated 
with increased morbidity and mortality. Currently, it is 
estimated that more than half  a million people die every 
year due to complications of  liver decompensation and 
hepatocellular carcinoma (HCC)[1,2]. Liver transplantation 
(LT) remains the only hope for many patients with com-
plications of  end-stage CHB, mostly HCC[2,3]. 

The introduction of  passive immunoprophylaxis using 
long-term hepatitis B immune globulin (HBIG) in early 
1990s significantly decreased the rates of  post-LT HBV 
recurrence[4]. During the last 15 years, the use of  NAs 
has decreased the need for LT due to HBV decompen-
sated cirrhosis and has further improved the outcome of  
HBV transplant patients[5]. NAs have been used either in 
combination with HBIG or as monotherapy in an effort 
to further improve the rates of  HBV recurrence after LT 
and/or reduce the need for expensive HBIG prepara-
tions[5]. The management of  hepatitis B surface antigen 
(HBsAg) positive transplant patients can be divided into 
the pre-transplant, prophylactic post-transplant and thera-
peutic post-transplant approach[6]. HBV prophylaxis is 
also required for recipients who receive grafts from anti-
hepatitis B core (HBc) positive donors, as they are at risk 
for de novo HBV infection.

PRE-TRANSPLANT APPROACH 
Anti-HBV therapy in HBV decompensated cirrhosis
The aim of  antiviral therapy is to reverse or delay compli-
cations of  cirrhosis and the need for LT, and to decrease 
the risk of  HBV re-infection in those who eventually un-
dergo LT. Currently, there are five oral NAs that have been 
licensed for the treatment of  CHB: three nucleoside (lami-
vudine, telbivudine, entecavir) and two nucleotide (adefovir 
dipivoxil and tenofovir disoproxil fumarate) analogues[7-9]. 
NAs target the reverse transcriptase of  HBV and achieve 
inhibition of  HBV replication via their incorporation in 
viral HBV DNA causing DNA chain termination[7-9]. An-
tiviral therapy should be started immediately in patients 
with HBV decompensated cirrhosis and any level of  de-
tectable serum HBV DNA regardless of  ALT activity. 

Lamivudine was the first NA approved for treatment 
of  CHB and probably remains the most widely used NA 
worldwide due to its low cost. Its efficacy, at a daily dose 
of  100 mg, has been confirmed in randomized controlled 
trials and cohort studies showing stabilization or even 
improvement of  liver function and reduction in the in-
cidence of  HCC[10] and the need for LT[11-13]. However, 
long-term lamivudine monotherapy is associated with 
progressively increasing rates of  viral resistance due to 
YMDD mutations (15%-25% at year 1, 65%-80% at year 
5), which can lead to clinical deterioration with develop-
ment of  liver failure and even death[13-15]. Importantly, 

patients with detectable HBV DNA at LT have increased 
rates of  post-transplant recurrence of  HBV[16,17] and even 
of  pre-existing HCC[18]. Thus, lamivudine monotherapy 
is not currently recommended for patients with HBV de-
compensated cirrhosis[7-9]. 

Adefovir was the second NA approved for the treat-
ment of  CHB. It is effective against both wild type and 
lamivudine resistant HBV strains[3]. Adefovir at the daily 
licensed dose of  10 mg improves liver function in pa-
tients with HBV decompensated cirrhosis[19]. However, 
its weak potency[20], the moderate risk of  resistance dur-
ing long-term therapy in naive patients (29% at year 
5)[21-23] and its higher cost have resulted in its replacement 
by the newer, more effective and cheaper nucleotide 
analogue, tenofovir, in all countries with tenofovir avail-
ability[9,21]. Finally, adefovir has been associated with renal 
adverse events including decline of  glomerular filtration 
rate (GFR) and proximal tubular dysfunction resulting 
occasionally in Fanconi syndrome[24,25]. The potential 
nephrotoxicity, which seems to be dose dependent[26], is 
of  particular concern in difficult-to-manage patients with 
decompensated cirrhosis. 

Telbivudine is a potent nucleoside analogue[27] which 
achieves satisfactory virological remission rates in CHB 
patients with undetectable HBV DNA at 24 wk of  thera-
py[28]. However, it also selects for mutations in the YMDD 
motif, but at a lower rate compared to lamivudine [25% 
vs 40% after 2 years of  treatment in hepatitis B e antigen 
(HBeAg) positive CHB patients][3,8,9]. In a recent rand-
omized trial[29] including 232 naïve patients with HBV de-
compensated cirrhosis, telbivudine was well tolerated. In 
addition, telbivudine, compared to lamivudine, achieved 
greater viral suppression, similar stabilization of  liver 
function and significant improvement in the estimated 
GFR[29]. The place of  telbivudine monotherapy in the 
treatment of  patients with HBV decompensated cirrhosis 
is unclear due to its unfavourable resistance profile, com-
pared to the newer NAs with high genetic barrier [i.e., en-
tecavir (ETV) and tenofovir (TDF)]. However, its use in a 
combined regimen may need further evaluation in patients 
with HBV decompensated cirrhosis due to the potentially 
favourable effect of  telbivudine on renal function[30].

ETV (0.5 mg daily) is a selective anti-HBV agent with 
potent activity against wild type HBV[7,31]. ETV has a high 
genetic barrier to resistance in naïve patients (< 1.5% 
cumulative rate of  viral resistance after 6 years of  treat-
ment)[32,33] including those with advanced fibrosis or his-
tological cirrhosis[34]. Regarding safety, lactic acidosis has 
been occasionally reported in small cohorts patients with 
severe liver dysfunction receiving ETV[35]. However, its 
true incidence is unclear, since studies with larger cohorts 
did not confirm this lethal complication[2,31]. In any case, 
close monitoring is advised for ETV and perhaps any 
NA treated patient with MELD score ≥ 20. The high 
efficacy and the minimal resistance rates combined with 
the lack of  significant nephrotoxicity make ETV a first-
line option for the treatment of  naive patients with HBV 
decompensated cirrhosis[36]. On the other hand, ETV 
monotherapy even at the licensed dosage of  1 mg daily 
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taken ≥ 2 h away from food is not a good option for 
patients with lamivudine resistance, as HBV resistance 
develops in approximately 50% of  lamivudine resistant 
patients after five years of  ETV treatment[37,38]. 

TDF is the most recently approved agent for the 
treatment of  CHB. Although it is structurally similar 
to adefovir, it is more potent with activity against both 
wild type and nucleoside-resistant HBV strains[21,39-41]. It 
is also active in patients with primary non-response to 
adefovir[2]. To date, there has been no confirmed case of  
drug resistance in CHB patients treated with TDF for 6 
years, although most patients remaining viremic after 72 
wk and being therefore at the highest risk for drug resis-
tance received additional treatment with emtricitabine[42]. 
Due to its great potency and high genetic barrier, TDF 
has a beneficial effect on regression of  advanced liver fi-
brosis[43]. Although TDF may be potentially nephrotoxic, 
similar rates of  renal adverse events were observed after 
one year of  therapy with TDF, TDF plus emtricitabine or 
ETV in patients with HBV decompensated cirrhosis[44]. 

In conclusion, ETV and TDF are potent antiviral 
agents with a minimal or even no risk of  resistance and 
therefore they represent the currently recommended first-
line NAs for the treatment of  patients with HBV decom-
pensated cirrhosis[5]. In addition, TDF is the preferred 
option for patients with lamivudine, ETV or telbivudine 
resistance, while the use of  ETV (even at a higher daily 
dose of  1.0 mg) is a less attractive option for the long-
term treatment of  patients with known lamivudine resis-
tant strains[9]. Whether a combination of  antivirals could 
offer additional benefits is unknown. Given the current 
cost of  anti-HBV agents, the combination that might 
have a reasonable cost is that of  TDF plus lamivudine or 
emtricitabine[5]. The combination of  TDF with emtric-
itabine was reported not to be significantly superior to 
TDF or ETV monotherapy[44], but the small numbers of  
patients in each group of  this study cannot allow strong 
conclusions. Thus, whether any NA combination therapy 
would confer benefits in patients with impaired renal 
function who need NA dose reductions or in patients 

with very high baseline viral load has not been completely 
clarified yet. Telbivudine (alone or in a combined regi-
men) with its potentially favorable effect on glomerular 
filtration seems to be an attractive option in patients with 
HBV decompensated cirrhosis and renal dysfunction[30].

Referral for liver transplantation
Patients with HBV decompensated cirrhosis should be 
referred for LT, since the relevant criteria are fulfilled in 
most of  these patients with hepatic dysfunction (Child-
Pugh score ≥ 7 or MELD score ≥ 10) and/or at least 
one major complication (ascites, variceal bleeding, hepatic 
encephalopathy)[45]. While waiting for LT, the patients 
should be monitored carefully at least every 3 mo for vi-
rologic response and possible virologic breakthrough in 
order to achieve serum HBV DNA undetectability using 
a sensitive polymerase chain reaction assay[36,46]. Interest-
ingly, the liver function of  patients with HBV decompen-
sated cirrhosis may substantially improve under effective 
antiviral therapy and LT candidates may be eventually 
withdrawn from the transplant lists[47,48] (Table 1). Howev-
er, the most important parameters affecting the outcome 
of  patients with HBV decompensated cirrhosis under 
antiviral agents have not been completely elucidated. 

Previous studies using lamivudine monotherapy sh
owed that baseline HBV DNA levels are independently 
associated with the outcome[47], but in a recent study 
using a quantitative PCR technique, neither HBV DNA 
at baseline nor its changes from baseline to 3 mo of  
treatment were associated with death or LT[49]. Most of  
the studies including patients with HBV decompensated 
cirrhosis under oral antivirals have shown that the base-
line severity of  liver disease, expressed by the Child-Pugh 
score or the baseline bilirubin and creatinine levels, are 
critical for the outcome[47,49] (Table 1). In a prospective 
multicenter study[47] including 154 lamivudine treated 
patients with HBV decompensated cirrhosis, most of  
the deaths (78%) occurred within the first 6 mo suggest-
ing that lamivudine may not be able to reduce the short-
term mortality or the need for LT in patients with very 
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  Ref. Fontana et al [47] Schiff et al [19] Shim et al [31] Liaw et al [44] Chan et al [29] Hyun et al [49]

  Number of patients 154 226 70 45/45/22 114/114 45/41
  NA(s) used LAM ADV ETV TDF/TDF + FTC/ETV LdT/LAM ETV/LAM
  Baseline data
     LAM resistance (%)     0 100   0 18/22/14 0/0 0/0
     CTP score     9 NR      8.4 7/7/7 8.1/8.5 9.6/9.5
     MELD score NR NR    11.5 11/13/10.5 14.7/15.5 16.7/16.1
  1-yr data
     ↓ CTP score ≥ 2 (%) NR NR 49 26/48/42 32/39 NR/NR
     MELD score ↓ NR    -2    -2.2 -2/-2/-2 -1.0/-2.0 -4.9/-3.7
     1-yr survival (%)   84   86 87 96/96/91 94/88 90.7/92.4
  Prognostic factors of 
  the outcome 

Serum bilirubin 
and creatinine 

levels at baseline

NR NR NR NR Baseline CTP and 
MELD at 3 mo

Table 1  Studies of nucleos/tide analogues in patients with hepatitis B related decompensated cirrhosis

ADV: Adefovir; CTP: Child-Turcotte-Pugh; ETV: Entecavir; TDF: Tenofovir; FTC: Emtricitabine; LAM: Lamivudine; LdT: Telbivudine; MELD: Model for 
end stage liver disease; NR: Not reported; NAs: Nucleostide analogues.
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tary mechanisms of  action of  HBIG and NA[55]. A recent 
meta-analysis of  6 studies showed that HBIG plus lami-
vudine, compared to HBIG alone, was associated with 
12-fold, 12-fold and 5-fold reduction of  HBV recurrence, 
HBV-related death and all-cause post-transplant mortal-
ity, respectively[61]. A second meta-analysis also showed 
that the combination of  HBIG and lamivudine was su-
perior in preventing only serum HBsAg re-appearance, 
compared to lamivudine alone[62]. However, lamivudine 
is not considered an optimal first-line option because of  
the progressively increasing rates of  viral resistance[5,63]. 
This was confirmed in our systematic review[55] including 
2162 HBV liver transplant recipients from 46 studies. In 
this review, we found that the patients under HBIG and 
lamivudine, compared to those under HBIG and adefovir 
(with or without lamivudine) had HBV recurrence more 
frequently (6.1% vs 2%, P = 0.024), although they had de-
tectable HBV DNA less frequently at the time of  LT (39% 
vs 70%, P < 0.001). 

Although several questions about the ideal duration, 
dosage, frequency and mode of  HBIG administration 
remain unanswered[55], we found that patients under 
HBIG and lamivudine who received high (≥ 10000 IU/d) 
dosage of  HBIG, compared to those who received low 
HBIG dosage (< 10000 IU/d) during the 1st wk post-LT, 
had significantly less frequent HBV recurrences (3.3% 
vs 6.5%, P = 0.016). On the other hand, HBIG admin-
istration had no impact on HBV recurrence in patients 
under HBIG and adefovir. Based on these findings[55], we 
concluded that the patients under HBIG and lamivudine 
combination prophylaxis should receive high HBIG dos-
age (10000 IU IV) for the first week after LT, while the 
characteristics of  the HBIG protocol do not seem to 
have any impact on the efficacy of  HBIG and adefovir 
combination prophylaxis against HBV recurrence. 

Adefovir has several drawbacks in the post-transplant 
setting including high cost, relatively low potency in the 
licensed 10 mg daily dose, risk of  viral resistance and risk 
of  nephrotoxicity[5]. The latter is of  particular concern in 
liver transplant recipients because most of  them receive 
nephrotoxic calcineurin inhibitors as part of  an immuno-
suppressive regimen and frequently suffer from diabetes 
mellitus and arterial hypertension. 

Newer and more potent NAs with a higher genetic 
barrier, such as ETV and TDF, are currently used in the 
post-transplant period in many transplant centers, mainly 
in an effort to increase the efficacy of  post-LT prophy-
laxis and/or reduce the need for the expensive HBIG 
preparations at least after the initial post-operative peri-
od[5]. The efficacy of  ETV and TDF was evaluated in our 
recently published systematic review including 519 HBV 
liver transplant recipients from 17 studies[64]. We found 
that patients under HBIG and lamivudine developed 
HBV recurrence significantly more frequently, compared 
to patients under HBIG and ETV or TDF combination 
(6.1% vs 1.0%, P < 0.001) (Figure 1), although they re-
ceived a more intense HBIG protocol after LT[64]. In ad-
dition, ETV and TDF had similar antiviral efficacy when 

advanced liver failure. In contrast, initiation of  antiviral 
therapy at earlier stages is associated with better chances 
of  liver function recovery, since clinical benefit may take 
3-6 mo. Whether these results are still valid with the cur-
rent more potent anti-HBV agents is not clear, but this 
might be still the case as patients with very advanced liver 
failure may not benefit from antiviral therapy regardless 
of  the rapidity of  the inhibition of  viral replication[2]. 
Nevertheless, further well designed large studies with lon-
ger follow-up are needed for final conclusions (Table 1). 

PROPHYLACTIC POST-TRANSPLANT 
APPROACH
Hepatitis B immune globulin 
HBIG is a polyclonal antibody to HBsAg derived from 
pooled human plasma[50]. Its mechanism of  action is 
not completely understood, but it possibly acts by bind-
ing with circulating viral particles preventing hepatocyte 
infection[50]. It also seems to undergo endocytosis by 
hepatocytes decreasing HBsAg secretion[50]. HBIG was 
introduced in the early nineties leading to reduction in 
the rates of  post-transplant HBV recurrence[4]. In the 
landmark study by Samuel et al[4] in 1991, it was shown 
that HBV recurrence could be prevented in 80% of  
transplant patients treated with HBIG. Prior to the avail-
ability of  NAs, the initial anti-HBV prophylaxis included 
administration of  high dosage HBIG monoprophylaxis 
at the anhepatic phase followed by daily doses and then 
monthly at a fixed dose or according to anti-HBs titers 
(usually aiming to maintain anti-HBs titers > 100-500 
IU/L)[51-53]. However, protocols that use high doses of  
HBIG are expensive (estimated cost at least $50000-70000 
for the first year and $25-40000 for each additional year 
post-transplant)[54]. Additional limitations of  HBIG in-
clude the unreliable supply, the parenteral administration, 
the local or systemic side effects and the risk of  infection 
from HBV mutants that escaped from neutralization[50]. 

The use of  HBIG monoprophylaxis was abandoned 
after the introduction of  lamivudine and the more recent 
and potent NAs[55]. Nowadays, the most commonly used 
protocol includes the combination of  a NA with a low 
dose of  HBIG[5,55]. Several efforts have tried to reduce 
the cost using HBIG in lower dosage or preparations for 
intramuscular administration, which have similar phar-
macokinetic properties with intravenous preparations[56], 
or subcutaneous HBIG[57]. Another strategy has been the 
substitution of  HBIG with HBV vaccination. However, 
results on the efficacy of  active vaccination using new 
vaccines and adjuvants are rather conflicting[58-60], and 
therefore, further studies with greater numbers of  pa-
tients and longer follow-up periods are required before 
definite conclusions can be drawn. 

Prophylactic post-transplant combined approach
Currently, the combination of  HBIG and NA is consid-
ered the standard of  care against HBV recurrence after 
LT[5]. This combined regimen relies on the complimen-
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they combined with HBIG (1.5% vs 0%, respectively, P > 
0.05)[64] (Figure 1). 

Given the several limitations of  HBIG and the fact 
that waiting list patients are more likely to undergo LT 
with undetectable HBV DNA, one relatively recent strat-
egy has been the use of  HBIG for a limited post-trans-
plant period followed by long-term NA therapy alone[64]. 
The first results published with lamivudine monoprophy-
laxis after HBIG withdrawal were encouraging[65,66], but 
longer follow-up showed that 20% of  patients eventually 
experienced recurrence of  HBV[65,67]. ETV and TDF, 
however, may allow early and safe discontinuation of  
HBIG. Strong data are not available, but our systematic 
review[64] showed that ETV or TDF monoprophylaxis af-
ter HBIG discontinuation does not seem to be inferior to 
the combination of  a newer NA with HBIG or the com-
bination of  HBIG plus lamivudine (3.9% vs 1.0%, 3.9% 
vs 6.1%, P > 0.05) (Figure 1). Although larger studies with 
longer follow-up are needed for definitive conclusions, 
this approach has been already used in several transplant 
centres, particularly in patients with relatively low risk of  
HBV recurrence[68]. 

Prophylactic post-transplant monotherapy with 
nucleos(t)ides analogues
The high efficacy of  antiviral prophylaxis using a shorter 
course of  HBIG with continuation of  NA without 
HBIG, and the availability of  NAs without cross-
resistance in cases of  prophylaxis failure, led to the con-
sideration of  HBIG-free prophylactic regimens. This 
approach, which is challenging and controversial, started 
with lamivudine, but the unacceptably high rates of  HBV 
recurrence (up to 35%-50% of  cases at 2 years post-
transplant)[69-74] has rendered this approach suboptimal. 
However, recent studies have renewed the interest in 
HBIG-free prophylactic regimens using the more po-
tent regimens with high genetic barrier ETV and TDF. 

Recently, Fung et al[75] evaluated 80 consecutive patients 
transplanted for HBV-related liver disease. Fifty nine 
(74%) of  the patients had detectable HBV DNA at the 
time of  LT, and all patients received ETV monoprophy-
laxis without HBIG at any time point after LT. After a 
median follow-up of  26 mo, 18 (22.5%) patients were 
HBsAg positive, but only one of  them had detectable 
HBV DNA[75]. In their subsequent study[76] including 362 
transplant recipients under HBIG-free prophylaxis, none 
of  the patients who receive ETV had HBV recurrence, 
compared to 17% of  those who received lamivudine, 
highlighting the importance of  using potent regimens 
with a high genetic barrier (ETV or TDF) in HBIG-free 
prophylaxis protocols. 

In our recent systematic review[64], HBV recurrence 
was observed significantly more frequently in patients 
who received ETV or TDF HBIG-free prophylaxis, com-
pared to patients under combination of  HBIG and lami-
vudine prophylaxis, if  the definition of  HBV recurrence 
was based on HBsAg positivity (26% vs 5.9%, P < 0.0001). 
However, if  the definition of  HBV recurrence was based 
on HBV DNA detectability, the rates of  HBV recurrence 
were similar between the two groups (0.9% vs 3.8%, P = 
0.11)[64]. Given the current availability of  potent NAs with 
negligible risk of  long-term viral resistance, the clinical 
significance of  HBsAg seropositivity in HBV transplant 
patients is unclear[68]. The prognosis of  non-transplant 
CHB patients who maintain HBV DNA undetectability 
under NA(s) is excellent, particularly if  they had not de-
veloped cirrhosis before treatment[77], but the long-term 
outcome of  HBsAg-positive, HBV DNA negative trans-
plant patients under NAs needs further evaluation. In a 
recent study[78], 5 (20%) of  25 HBV transplant patients 
who discontinued anti-HBV prophylaxis became HBsAg-
positive, but none of  them experienced any clinically 
relevant event and three eventually cleared HBsAg and 
achieved seroconversion to anti-HBs without any thera-
peutic intervention. 

Currently, ETV and TDF should be the first-line op-
tions for HBIG-free prophylaxis. ETV may be avoided 
in patients with previous lamivudine resistance, who 
should be preferably treated with TDF. Compliance is 
always an issue with long-term oral antiviral therapy, 
particularly in prophylaxis after LT when patients feel 
well but remain at life-long risk of  HBV recurrence[64]. 
Until well designed studies determine the optimal mono-
prophylaxis approach, the combination of  HBIG (at 
least for a short period) and one nucleos(t)ide appears 
to be the most reasonable post-transplant approach. 
Monoprophylaxis with the new nucleos(t)sides analogues 
cannot be excluded in the future, particularly in patients 
with low risk of  recurrence[68]. 

THERAPEUTIC POST-TRANSPLANT 
APPROACH 
Recurrence of  HBV infection after LT is usually charac-
terized by reappearance of  serum HBsAg and/or serum 
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HBV DNA, which is frequently accompanied with bio-
chemical or clinical evidence of  recurrent liver disease. As 
mentioned before, particularly in patients under HBIG-
free post-LT HBV prophylaxis, the definition of  HBV 
recurrence might be reconsidered, as HBsAg seropositiv-
ity, usually in low titers, with undetectable HBV DNA, 
normal liver enzymes and no clinical manifestations of  
HBV recurrence may not have any clinical impact on the 
long-term graft and patient survival.

The choice of  treatment for HBV recurrence de-
pends on prior prophylactic therapy. In general, the prin-
ciples of  treatment in post-transplant HBV recurrence 
resemble those in the pre-transplant setting. ETV may 
be preferred in NA-naïve patients because of  the lack of  
nephrotoxicity, although in a recent study there was no 
difference in renal complications between ETV and TDF 
in liver transplant recipients[68]. In patients with prior la-
mivudine resistance, TDF is the best choice[37]. Little is 
known about the efficacy and safety of  the combination 
of  TDF and ETV which might be used in patients with 
multidrug resistant HBV strains.

ANTI-HBC POSITIVE DONORS
The current efforts to overcome the organ shortage in-
clude the use of  marginal liver grafts, such as those from 
anti-HBc positive donors. This source of  organs can be 
of  particular importance in countries with high preva-
lence of  HBV infection, such as the Mediterranean area 
and Asia. HBsAg positive liver patients are the optimal 
recipients to receive liver grafts from anti-HBc positive 
donors. Unfortunately, the “occult” HBV infection in the 
donor liver may be reactivated in the HBsAg negative re-
cipient due to post-LT immunosuppressive therapy lead-
ing to de novo HBV infection. In our systematic review[79] 
including 903 recipients of  anti-HBc positive liver grafts, 
de novo HBV infection developed in 19% of  HBsAg nega-

tive recipients being less frequent in anti-HBc/anti-HBs 
positive than HBV naive cases without prophylaxis (15% 
vs 48%, P < 0.001). Anti-HBV prophylaxis reduced de 
novo infection rates in both anti-HBc/anti-HBs positive 
(3%) and HBV naive recipients (12%)[79]. De novo HBV 
infection rates were 19%, 2.6% and 2.8% in HBsAg-
negative recipients under HBIG, lamivudine and their 
combination, respectively. Based on these findings[79], 
we concluded that liver grafts from anti-HBc positive 
donors can be safely used in HBsAg negative recipients, 
preferentially in anti-HBc/anti-HBs positive recipients 
who may need no prophylaxis at all, while the anti-HBc 
and/or anti-HBs negative recipients should receive long-
term prophylaxis with lamivudine (Figure 2).

CONCLUSION
Over the last two decade, the progress in anti-HBV 
therapy has led to great improvements in the manage-
ment of  HBV patients before and after LT. There is no 
doubt that all HBV patients with decompensated cirrho-
sis should be treated with a potent antiviral agent with 
minimal or no risk of  resistance, i.e. ETV or TDF. In 
addition, TDF is the preferred option for patients with 
prior lamivudine, ETV or telbivudine resistance. An ef-
fective pre-transplant anti-HBV therapy often stabilizes 
or even improves the underlying liver disease resulting 
sometimes in withdrawals from the transplant list. In ad-
dition, achievement of  serum HBV DNA undetectabil-
ity prevents post-transplant HBV recurrence. After LT, 
the combination of  HBIG (at least for a certain period) 
and one NA (ETV or TDF) currently appears to be the 
most reasonable prophylaxis, while monoprophylaxis 
with ETV or TDF cannot be excluded in the future, par-
ticularly in patients with low risk of  recurrence. Depend-
ing on previous drug exposure and possible pre-existing 
resistance mutations, ETV or TDF seem to be the most 
attractive options for post-LT HBV recurrence as well. 
Finally, liver grafts from anti-HBc positive donors can be 
safely used in HBsAg negative, preferentially anti-HBc/
anti-HBs positive recipients.
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