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Abstract
AIM: To evaluate the prophylactic efficacy of hepatitis 
B immunoglobulin (HBIG) in combination with different 
nucleos(t)ide analogues.

METHODS: A total of 5333 hepatitis B surface antigen-

positive patients from the China Liver Transplant 
Registry database were enrolled between January 2000 
and December 2009. Low-dose intramuscular (im) 
HBIG combined with one nucleos(t)ide analogue has 
been shown to be very cost-effective in recent reports. 
Hepatitis B virus (HBV) prophylactic outcomes were 
compared based on their posttransplant prophylactic 
protocols [group A (n  = 4684): im HBIG plus lami-
vudine; group B (n  = 491): im HBIG plus entecavir; 
group C (n  = 158): im HBIG plus adefovir dipivoxil]. We 
compared the related baseline characteristics among 
the three groups, including the age, male sex, Meld 
score at the time of transplantation, Child-Pugh score 
at the time of transplantation, HCC, pre-transplantation 
hepatitis B e antigen positivity, pre-transplantation HBV 
deoxyribonucleic acid (HBV DNA) positivity, HBV DNA at 
the time of transplantation, pre-transplantation antiviral 
therapy, and the duration of antiviral therapy before 
transplantation of the patients. We also calculated the 
1-, 3- and 5-year survival rates and HBV recurrence 
rates according to the different groups. All potential risk 
factors were analyzed using univariate and multivariate 
analyses.

RESULTS: The mean follow-up duration was 42.1 ± 
30.3 mo. The 1-, 3- and 5-year survival rates were 
lower in group A than in groups B (86.2% vs  94.4%, 
76.9% vs  86.6%, 73.7% vs  82.4%, respectively, P  
< 0.001) and C (86.2% vs  92.5%, 76.9% vs  73.7%, 
87.0% vs  81.6%, respectively, P  < 0.001). The 1-, 3- 
and 5-year posttransplant HBV recurrence rates were 
significantly higher in group A than in group B (1.7% 
vs  0.5%, 3.5% vs  1.5%, 4.7% vs  1.5%, respectively, 
P  = 0.023). No significant difference existed between 
groups A and C and between groups B and C with 
respect to the 1-, 3- and 5-year HBV recurrence rates. 
Pretransplant hepatocellular carcinoma, high viral load 
and posttransplant prophylactic protocol (lamivudine 
and HBIG vs  entecavir and HBIG) were associated with 
HBV recurrence.
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including high cost, inconvenient administration and 
adverse effects. Currently, HBIG monotherapy is seldom 
used for prophylaxis against HBV recurrence after LT. 
Lamivudine (LAM) was subsequently considered a 
potential prophylactic agent in LT because it is inexpen-
sive and well tolerated. However, the initial enthusiasm 
was tempered by the realization that long-term LAM 
monotherapy is associated with drug resistance leading to 
increased HBV reinfection[6,7]. 

Compared with the monotherapy, combination 
therapy with LAM and high-dose intravenous (iv) 
HBIG has shown encouraging outcomes with an HBV 
recurrence rate of  less than 10% in 1-2 years of  follow-
up[8]. However, the major limitation of  this regimen is 
its high cost, and other factors, including inconvenient 
administration and unavailability of  iv HBIG in some 
countries. In China, many centers accept the prophylactic 
protocol with LAM and low-dose intramuscular (im) 
HBIG due to the national conditions and unavailability 
of  iv HBIG. With the introduction of  new nucleos(t)ide 
analogues, such as adefovir dipivoxil (ADV), telbivudine 
and entecavir (ETV), some centers also chose the proto-
col with another nucleos(t)ide analogue and im HBIG to 
prevent HBV reinfection after LT.

Using data from the China Liver Transplant Registry 
database, the aim of  this study was to evaluate the long-
term prophylactic efficacy of  HBIG in conjunction with 
different nucleos(t)ide analogues in China and identify 
the risk factors for posttransplant HBV recurrence.

MATERIALS AND METHODS
Patient cohort
Figure 1 shows the inclusion and exclusion criteria for 
the cohort from the China Liver Transplant Registry 
database (https://www.cltr.org/). A total of  13273 adult 
HBsAg-positive patients were initially enrolled between 
January 2000 and December 2009; however, 168 patients 
with suspect data or with oral antiviral drug resistance 
before LT were excluded. After excluding 7727 patients 
who had incomplete data for analysis or did not use 
the prophylactic protocol with low-dose im HBIG and 
one nucleos(t)ide analogue, 5378 patients remained. We 
excluded an additional 45 patients with low-dose im 
HBIG and telbivudine because of  the small size sample. 
Finally, 5333 patients were included. The patients were 
divided into the following three groups based on the 
nucleos(t)ide analogues used for the prophylaxis protocol: 
group A (n = 4684), which consisted of  patients with 
HBIG and LAM; group B (n = 491), which consisted 
of  those with HBIG and ETV; and group C (n = 158), 
which consisted of  those with HBIG and ADV. The 
patients were monitored until September 2012 or until 
they were deceased, and their medical records were 
retrospectively reviewed. Living and deceased donations 
were voluntary and altruistic in all cases, approved by 
Ethics Committee of  West China Hospital of  Sichuan 
University, and in accordance with the ethical guidelines 
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CONCLUSION: Low-dose intramuscular HBIG in com-
bination with a nucleos(t)ide analogue provides effec-
tive prophylaxis against posttransplant HBV recurrence, 
especially for HBIG plus entecavir.

Key words: Viral hepatitis; Recurrence; Hepatitis B 
immunoglobulin; Liver transplantation; Nucleos(t)ide 
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Core tip: Little is known about which protocol has the 
optimal prophylactic effects against hepatitis B virus 
(HBV) recurrence. In this study, we used data from the 
China Liver Transplant Registry database to evaluate 
the long-term prophylactic efficacy of hepatitis B 
immunoglobulin (HBIG) in combination with different 
nucleos(t)ide analogues and determine the risk factors 
for HBV recurrence. This nationwide multicenter study 
demonstrated that low-dose intramuscular HBIG in 
combination with a nucleos(t)ide analogue provides 
effective prophylaxis against recurrent HBV infection 
posttransplantation at approximately 5% of the cost 
of conventional high-dose intravenous HBIG regimens. 
Among them, low-dose intramuscular HBIG combined 
with entecavir has better prophylactic efficacy than 
the combination of low-dose intramuscular HBIG and 
lamivudine.

Shen S, Jiang L, Xiao GQ, Yan LN, Yang JY, Wen TF, Li B, 
Wang WT, Xu MQ, Wei YG. Prophylaxis against hepatitis B 
virus recurrence after liver transplantation: A registry study. 
World J Gastroenterol 2015; 21(2): 584-592  Available from: 
URL: http://www.wjgnet.com/1007-9327/full/v21/i2/584.htm  
DOI: http://dx.doi.org/10.3748/wjg.v21.i2.584

INTRODUCTION
Globally, chronic hepatitis B remains the leading cause 
of  liver-related mortality and accounts for more than one 
million deaths per annum. Hepatitis B virus (HBV)-related 
liver diseases account for approximately 78% of  all adult 
liver transplant recipients[1]. In selected patients with end-
stage HBV-related liver diseases, liver transplantation (LT) 
offers a life-saving treatment with a 5-year survival rate 
of  approximately 70%-80%. However, the main problem 
in hepatitis B surface antigen (HBsAg)-positive recipients 
is the risk of  HBV recurrence posttransplantation, which 
may lead to rapid disease progression or even death[2,3]. 

Before the availability of  antiviral prophylaxis, HBV-
related liver disease was considered a relative contrain-
dication for LT because of  a high HBV recurrence rate 
(80%)[4]. In 1987, hepatitis B immunoglobulin (HBIG) 
became available and its long-term use reduced the 3-year 
actuarial risk of  HBV reinfection from 74% to 36%[5]. 
However, HBIG monotherapy has several disadvantages, 



of  the Declaration of  Helsinki. Written informed consent 
was given by participants for their clinical records to be 
used in this study.

HBV prophylaxis protocol
Prior to LT, patients with detectable serum HBV DNA 
received one nucleos(t)ide analogue daily, such as 
LAM, ETV or ADV, and the same nucleos(t)ide ana-
logue was administered posttransplantation. HBIG 
was administered intramuscularly using a fixed dosing 
schedule, which consisted of  2000 IU of  HBIG in the 
anhepatic phase, followed by 800 IU daily for the next 6 d, 
followed by weekly for 3 wk, and monthly thereafter.

Immunosuppression
Maintenance immunosuppression consisted of  a triple-
drug regimen that included tacrolimus or cyclosporine, 
mycophenolate and prednisone. Prednisone was generally 
discontinued within 3 to 6 mo after LT.

HBV evaluation
Prior to LT, viral markers including HBsAg, hepatitis B 
surface antibody (HBsAb), hepatitis B e antigen (HBeAg), 
hepatitis B e antibody, hepatitis B core antibody (HBcAb) 
and antibody to hepatitis C virus were routinely measured 
using standard commercial assays (Abbott Laboratories, 
Chicago, IL) as part of  the Pre-LT workup for recipients 

and donors. Serum HBV DNA was determined using 
quantitative polymerase chain reaction method, with a 
limit of  detection of  1000 copies/mL. After LT, liver 
function profiles were checked daily for the first week and 
then weekly for the first month, and monthly thereafter. 
Serum HBV markers were monitored weekly for the first 
month and monthly thereafter, and HBV DNA levels 
were evaluated monthly. HBV recurrence was defined as 
the reappearance of  either HBsAg or HBV DNA in the 
serum. Liver biopsies were performed when clinically 
indicated by an elevation in serum liver enzyme levels.

Statistical analysis
SAS 9.2 statistical software was used to analyze the rele-
vant data. Categorical data were presented as a number 
(percent) and compared using a χ 2 test. Continuous 
variables were expressed as mean ± SD, and analyzed 
using the Wilcoxon test. Survival curves and HBV recur-
rence were estimated using the Kaplan-Meier method and 
differences among ordered categories were determined 
by log-rank test. The Cox proportional hazards model 
was used to test potential predictors of  HBV recurrence 
after LT. Univariate results were reported as hazard ratios 
with 95%CI. The variables reaching statistical significance 
(P < 0.10) by univariate analysis were then included for 
multivariate analysis with proportional hazard regression. 
P < 0.05 was considered statistically significant.
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13273 HBsAg-positivc patients enrolled from 2000 to 2009

13105 HBsAg-positive patients

5378 HBsAg-positive patients with low-dose im
 HBIG and one nucleos(t)ide analogue

5333 HBsAg-positive patients with low-dose im
 HBIG and LAM or ETV or ADV

Group A (4684 patients 
with HBIG and LAM)

Group B (491 patients
 with HBIG and ETV)

Group C (158 patients
 with HBIG and ADV)

168 excluded for suspect data or with antiviral drug 
resistance before LT

7727 excluded (incomplete data or did not use the 
prophylactic protocol with low-dose im HBIG and one 
nucleos(t)ide analogue)

45 patients with low-dose im HBIG and telbivudine 
excluded because of the small size sample

Figure 1  Flow of enrollment of study participants. HBsAg: Hepatitis B surface antigen; LT: Liver transplantation; im: Intramuscular; HBIG: Hepatitis B 
immunoglobulin; LAM: Lamivudine; ETV: Entecavir; ADV: Adefovir dipivoxil.
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characteristics with respect to age, gender, body mass 
index, percentage of  donors with serum positive HBsAb 
and HBcAb.

Patient survival
As shown in Table 2, 939 recipients died during the 
follow-up in group A, 57 in group B and 18 in group C. 
The survival curve for each group is shown in Figure 
2A. The 1-, 3- and 5-year survival rates were significantly 
lower in group A than in groups B (86.2% vs 94.4%, 
76.9% vs 86.6%, 73.7% vs 82.4%, respectively, P < 0.001) 
and C (86.2% vs 92.5%, 76.9% vs 87.0%, and 73.7% vs 
81.6%, respectively, P < 0.001). In addition, the 1-, 3- 
and 5-year survival rates were 94.4%, 86.6% and 82.4%, 
respectively, in group B vs 92.5%, 87.0% and 81.6%, 
respectively, in group C (P = 0.137).

HBV recurrence
During the follow-up period, 179 patients experienced 
HBV recurrence in group A, 5 in group B and 3 in group 

RESULTS
Baseline characteristics
Table 1 shows the baseline characteristics of  the 5333 
HBsAg-positive recipients using the prophylactic 
protocol with one nucleos(t)ide analogue and low-dose 
im HBIG. No differences existed among the recipients 
in groups A, B and C with respect to age, gender, pre-
LT model for end-stage liver disease and pre-LT Child-
Pugh score. However, group A had more recipients with 
positive HBV DNA and with high viral load (HBV DNA 
≥ 105 copies/mL) before transplantation than groups B 
and C. group C had more patients using antiviral therapy 
and longer duration of  antiviral therapy before LT than 
groups A and B. group B had more patients combined 
with hepatocellular carcinoma (HCC) than groups A and 
C. In addition, both groups B and C had more patients 
with positive HBeAg before LT than group A.

Table 1 also lists the baseline characteristics of  the 
donors. The donors in the three groups had similar 
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Table 1  Baseline characteristics of the recipients and their donors  n  (%)

Group A Group B Group C P  value

A <-> B A <-> C B <-> C

Number of patients 4684 491 158 - - -
Age, mean ± SD (range) (yr)   48.2 ± 9.3 (19-76) 48.3 ± 9.5 (19-73) 48.4 ± 8 (26-71)    0.892    0.998    0.956
Male sex 4136 (88.3) 436 (88.8) 142 (89.9)    0.744    0.544    0.707
MELD score at LT, mean ± SD (range) 18.0 ± 9.5 (6-84) 17.6 ± 10.1 (6-65)  16.8 ± 9.2 (6-50)    0.205    0.250    0.847
Child-Pugh score at LT, mean ± SD (range)   8.9 ± 2.5 (5-15) 8.7 ± 2.8 (5-15)    8.7 ± 2.7 (5-14)    0.391    0.771    0.999
With HCC 2146 (45.8) 251 (51.1)   76 (48.1)    0.025    0.571    0.509
Pre-LT HBeAg positivity 1169 (25.0) 171 (34.8)   58 (36.7) < 0.001    0.001    0.667
Pre-LT HBV DNA positivity 2248 (48.0) 168 (34.2)   62 (39.2) < 0.001    0.030    0.251
HBV DNA ≥ 105 copies/mL at LT 1024 (21.9)   40 (8.1)   17 (10.8) < 0.001    0.001    0.313
Pre-LT antiviral therapy 2604 (55.6) 272 (55.4) 104 (65.8)    0.934    0.011    0.021
Duration of antiviral therapy before LT, 
mean ± SD (range) (d)

233.4 ± 604.4 (1-7633) 92.8 ± 299.3 (1-3280) 347.1 ± 899.0 (2-7766)    0.804 < 0.001 < 0.001

Number of donors 4684 491 158 - - -
Age, mean ± SD (range) (yr) 28.8 ± 6.2 (18-62) 29.1 ± 6.9 (19-61) 29.3 ± 6.3 (20-51)    0.997    0.700    0.737 
Male sex 4495 (96.0) 467 (95.1) 147 (93.0)    0.365    0.069    0.315 
Deceased donor 4373 (93.4) 424 (86.4) 129 (81.7) < 0.001 < 0.001    0.147
Living donor 311 (6.6)   67 (13.7)   29 (18.3) < 0.001 < 0.001    0.147
BMI, mean ± SD (range) 22.4 ± 2.7 (15.5-52.1) 23.2 ± 2.7 (17.6-30.5) 22.6 ± 2.9 (15.8-28.4)    0.069    0.895    0.646
HBsAb positivity   606 (12.9)   68 (13.8)   27 (17.1)    0.568    0.128    0.316
HBcAb positivity 160 (3.4) 21 (4.3)   2 (1.3)    0.323    0.139    0.075

MELD: Model for end-stage liver disease; LT: Liver transplantation; HCC: Hepatocellular carcinoma; HBeAg: Hepatitis B e antigen; HBV DNA: Hepatitis B 
virus deoxyribonucleic acid; BMI: Body mass index; HBsAb: Hepatitis B surface antibody; HBcAb: Hepatitis B core antibody.

Table 2  Posttransplant survival of the recipients

Group A Group B Group C P  value

A <-> B A <-> C B <-> C

Recipients (n) 4684 491 158 -- -- --
Death during the follow-up (n)   939   57   18 -- -- --
Cumulative survival rate 
   1-yr 86.2% 94.4% 92.5%
   3-yr 76.9% 86.6% 87.0% < 0.001 < 0.001 0.137
   5-yr 73.7% 82.4% 81.6%
Duration of follow-up, 
mean ± SD (range) (mo)

45.8 ± 33.7 (0-141.8) 30.2 ± 17.2 (0.1-77.1) 35.1 ± 20.5 (0.2-84.2) -- -- --

Shen S et al . Prevention of HBV reinfection posttransplantation



C (Table 3). As shown in Figure 2B, the 1-, 3- and 5-year 
HBV recurrence rates were significantly higher in group 
A than in group B (1.7% vs 0.5%, 3.5% vs 1.5%, 4.7% vs 
1.5%, respectively, P = 0.023). No significant difference 
existed between groups A and C with respect to the 1-, 3- 
and 5-year HBV recurrence rates (1.7% vs 0.7%, 3.5% vs 
1.5%, 4.7% vs 4.4%, respectively, P = 0.060) and between 
groups B and C with respect to the 1-, 3- and 5-year 
HBV recurrence rates (0.5% vs 0.7%, 1.5% vs 1.5%, 1.5% 
vs 4.4%, respectively, P = 0.234).

Risk factors for posttransplant HBV recurrence
As shown in Table 4, pre-LT recipient with HCC, serum 
HBV DNA ≥ 105 copies/mL, not using ETV before 
transplantation, post-LT HBV prophylactic protocol 
(LAM and HBIG vs ETV and HBIG), female donor 
and donor with negative serum HBsAb were significant 
risk factors for HBV recurrence by univariate analysis 
(P < 0.10). In multivariate analysis, pre-LT HCC, serum 
HBV DNA ≥ 105 copies/mL and posttransplant HBV 
prophylactic protocol (LAM and HBIG vs ETV and 
HBIG) were found to be independent predictive factors 
for posttransplant HBV recurrence (P < 0.05) (Table 5).

Cost for the prophylaxis protocols
The cost for group A was approximately $4367 in the 
first year posttransplantation and $2741 yearly thereafter, 
and the corresponding figures were $5485 and $3860 for 

group B, and $4544 and $2918 for group C.

DISCUSSION
One goal of  this study was to evaluate the prophylactic 
effects of  low-dose im HBIG and different nucleos(t)ide 
analogues on posttransplant HBV recurrence in China. 
Presently, several nucleos(t)ide analogues are available 
for the treatment of  chronic hepatitis B. Of  these, ETV, 
which is a very potent anti-HBV selective guanosine 
analog, has higher efficacy than LAM or ADV in patients 
with chronic hepatitis B, therefore resulting in earlier and 
superior reduction in HBV DNA[9-11]. In addition, ETV 
is associated with a high genetic barrier to resistance that 
requires multiple mutations for resistance to emerge. In 
nucleoside-naive patients, the probability of  developing 
resistance to ETV remained consistently low (< 1.2%) 
after 96 wk of  therapy[12]. In view of  the satisfactory 
outcomes of  ETV in the non-transplant setting, ETV 
and HBIG may be a more effective prophylaxis protocol 
in transplant recipients than HBIG plus LAM or ADV. 
However, there are limited data on the use of  ETV 
and HBIG in the transplant setting. To the best of  our 
knowledge, there are three studies on patients receiving 
ETV and HBIG after LT[13-15]. One representative re-
search was from Ueda et al[13] in 2013, in which ETV and 
HBIG resulted in no HBV recurrence during the median 
follow-up period of  25.1 mo in 26 patients. However, 
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Figure 2  Cumulative posttransplant survival and hepatitis B virus recurrence rates for each group. A: Cumulative posttransplant survival; B: Cumulative 
posttransplant hepatitis B virus recurrence. HBIG: Hepatitis B immunoglobulin; LAM: Lamivudine; ETV: Entecavir; ADV: Adefovir dipivoxil.

Table 3  Posttransplant hepatitis B virus recurrence of the recipients

Group A Group B Group C P  value

A <-> B A <-> C B <-> C

Recipients (n) 4684 491 158 - - -
HBV recurrence during the follow-up (n)   179     5     3 - - -
Death in patients with HBV recurrence (n)     47     2     1 - - -
Cumulative HBV recurrence rate 
   1-yr 1.7% 0.5% 0.7%
   3-yr 3.5% 1.5% 1.5% 0.023 0.060 0.234
   5-yr 4.7% 1.5% 4.4%

Shen S et al . Prevention of HBV reinfection posttransplantation



these studies were limited due to small size and short 
follow-up. It is difficult to draw a definite conclusion. 
Recently, Cholongitas et al[16] have published a systematic 
review about ETV and HBIG after LT. Their findings 
favor the use of  HBIG and an hgbNA such as ETV 
instead of  HBIG combined with LAM for prophylaxis 
against HBV recurrence after LT. In the nationwide 
multicenter study, combination prophylaxis with ETV 
and low-dose im HBIG resulted in 1-, 3- and 5-year HBV 
recurrence rates of  0.5%, 1.5% and 1.5%, respectively, 
which were significantly lower than those in group B with 
LAM and low-dose im HBIG (1-, 3- and 5-year HBV 
recurrence rates of  1.7%, 3.5% and 4.7%, respectively, P 
= 0.023). Our result definitely reinforces the role of  ETV 
in HBV prophylaxis after LT.

Another goal of  this study was to identify the risk 
factors for posttransplant HBV recurrence. Three factors 
[pre-LT HCC, serum HBV DNA ≥ 105 copies/mL 
and posttransplant HBV prophylactic protocol (LAM 
plus HBIG vs ETV plus HBIG)] were associated with 
posttransplant HBV recurrence in our study.

Currently, the role of  HCC in posttransplant HBV 
recurrence remains unclear. Some studies have reported 
that pre-LT HCC is an important risk factor for HBV 
recurrence in patients undergoing transplantation[17,18], 
while others found no association between them[19,20]. 
In 2008, Faria et al[17] found that pre-LT HCC was 
associated with an increased risk of  HBV reinfection 
after transplantation. Eleven of  the 31 patients with 
HCC at the time of  transplantation presented with HBV 

589 January 14, 2015|Volume 21|Issue 2|WJG|www.wjgnet.com

Table 4  Univariate Cox proportional hazards analysis for posttransplant hepatitis B virus recurrence

Factor Hazard ratio 95%CI P  value

Age (yr) 18-29 vs ≥ 65 2.281 0.589-8.831 0.232
30-39 vs ≥ 65 1.441 0.438-4.736 0.547
40-49 vs ≥ 65 1.910 0.603-6.057 0.272
50-64 vs ≥ 65 1.657 0.522-5.262 0.392

Gender Male vs Female 1.092 0.687-1.737 0.710
Pre-LT MELD score 6-9 vs 30-40 1.347 0.789-2.300 0.276

10-19 vs 30-40 1.226 0.767-1.958 0.395
20-29 vs 30-40 1.034 0.613-1.744 0.899

Pre-LT Child-Pugh score 5-6 vs 10-15 0.921 0.584-1.452 0.723
7-9 vs 10-15 1.029 0.710-1.492 0.879

Pre-LT with HCC Yes vs No 1.438 1.078-1.919 0.014
Pre-LT HBeAg status Positive vs Negative 1.176 0.956-1.772 0.325
Pre-LT serum HBV DNA level
   HBV DNA Positive vs Negative 1.185 0.805-1.743 0.389
   HBV DNA ≥ 105 copies/mL Yes vs No 1.395 1.012-1.921 0.042
Pre-LT antiviral therapy
   Using LAM Yes vs No 0.930 0.697-1.241 0.622
   Using ETV Yes vs No 0.133 0.019-0.949 0.044
   Using ADV Yes vs No 0.328 0.046-2.333 0.265
Post-LT HBV prophylactic protocol HBIG + LAM vs HBIG + ETV 2.949 1.210-7.188 0.017

HBIG + ADV vs HBIG + ETV 1.714 0.410-7.171 0.461
Donor profiles
Donor source Living donor vs Deceased donor 0.900 0.500-1.621 0.726
   Donor gender Male vs Female 0.564 0.298-1.067 0.078
   Donor HBsAb positivity Positive vs Negative 0.481 0.267-0.864 0.014
   Donor HBcAb positivity Positive vs Negative 1.598 0.786-3.247 0.195

LT: Liver transplantation; MELD: Model for end-stage liver disease; HCC: Hepatocellular carcinoma; HBeAg: Hepatitis B e antigen; HBV DNA: Hepatitis B 
virus deoxyribonucleic acid; LAM: Lamivudine; ETV: Entecavir; ADV: Adefovir dipivoxil; HBIG: Hepatitis B immunoglobulin; HBsAb: Hepatitis B surface 
antibody; HBcAb: Hepatitis B core antibody.

Table 5  Multivariate Cox proportional hazards analysis for posttransplant hepatitis B virus recurrence

Factor Hazard ratio 95%CI P  value

Pre-LT with HCC Yes vs No 1.718 1.243-2.375 0.001
Pre-LT serum HBV DNA ≥ 105 copies/mL Yes vs No 1.370 0.989-1.897 0.048
Pre-LT using ETV Yes vs No 0.166 0.019-1.484 0.108
Post-LT HBV prophylactic protocol HBIG + LAM vs HBIG + ETV 2.127 0.416-3.055 0.046
Donor profiles
   Donor gender Male vs Female 0.632 0.156-1.144 0.201
   Donor HBsAb positivity Positive vs Negative 0.526 0.265-1.045 0.066

LT: Liver transplantation; HCC: Hepatocellular carcinoma; HBV DNA: Hepatitis B virus deoxyribonucleic acid; ETV: Entecavir; HBIG: Hepatitis B 
immunoglobulin; LAM: Lamivudine; HBsAb: Hepatitis B surface antibody.
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recurrence, and 3 of  the 68 patients without HCC had 
HBV recurrence (P < 0.001). Recently, Xu et al[18] also 
reported a similar relationship between pre-LT HCC 
and post-LT HBV recurrence, one potential theoretical 
explanation for which may be that a large tumor burden 
on the explants may indicate the presence of  extrahepatic, 
micrometastatic sites, which may serve as a source for 
HBV replication. The large cohort and long follow-up of  
this study are enough to evaluate the role of  pre-LT HCC 
in posttransplant HBV recurrence, and our results further 
verify the close connection between pre-LT HCC and 
post-LT HBV reinfection. To reduce the impact of  this 
risk factor, potent prophylactic protocols, such as ETV 
and low-dose im HBIG, may be recommended after LT 
in patients with pre-LT HCC. 

As shown in the literature, positive HBV DNA or high 
pre-LT viral load has always been an important predictor 
of  HBV reinfection posttransplantation[21-24]. Consistent 
with previous studies, the present data indicated that a 
pre-LT viral load greater than 105 copies/mL was an 
independent risk factor for hepatitis B relapse after LT. 
To reduce the impact of  this risk factor, effective antiviral 
therapy is necessary. However, in practice the duration of  
antiviral therapy before LT varies among patients because 
it largely depends on the predictability of  transplant 
timing. Therefore, the goal of  reducing the HBV DNA 
level sufficiently prior to LT may not be achieved in every 
recipient.

As mentioned before, combination therapy with 
ETV and low-dose im HBIG has been proven to be a 
potent prophylactic protocol. In contrast, the regimen 
with LAM and low-dose im HBIG resulted in a higher 
rate of  HBV recurrence. The relative weak prophylactic 
efficacy of  LAM and HBIG compared with that of  
ETV and HBIG was also proven by both univariate and 
multivariate analyses. Therefore, ETV and HBIG may 
be considered an efficient therapy for the prevention of  
HBV recurrence after transplantation. 

In addition, the predictive value of  the pre-LT HBe-
Ag status on HBV relapse posttransplantation remains 
controversial. Steinmüller et al[25] found that post-LT 
HBV recurrence rate was associated significantly with 
the preoperative HBeAg status. Patients in the positive 
HBeAg group showed a significantly higher recurrence 
rate than HBeAg-negative patients. In contrast, other 
studies reported negative results[24,26]. In this study, no 
significant difference was observed between the recipients 
with serum positive HBeAg and those with negative 
HBeAg (Table 4). It appears that preoperative HBeAg 
status is less valuable than the HBV DNA in predicting 
HBV recurrence.

The present study has several limitations, mainly 
based on its retrospective nature. We could not evaluate 
the prophylactic efficacy of  the regimen with telbivudine 
and low-dose im HBIG because of  the small size sample 
(45 cases), which could not reach a statistical significance. 
We also could not acquire detailed data on the post-
transplant resistance of  oral antiviral drugs. However, the 
large size (5333 cases) and long follow-up (mean, 42.1 

± 30.3 mo) of  this current study has enabled accurate 
evaluation of  prophylactic efficacy of  different regimens 
and potential predictors of  posttransplantation HBV 
recurrence. 

In conclusion, this nationwide multicenter study 
demonstrated that low-dose im HBIG and one nucleo-
s(t)ide analogue provides an effective prophylaxis against 
recurrent HBV infection posttransplantation at appro-
ximately 5% of  the cost of  conventional high-dose iv 
HBIG regimens. Among them, low-dose im HBIG 
combined with ETV has better prophylactic efficacy than 
the combination therapy with low-dose im HBIG and 
LAM. Thus, we suggest that ETV and low-dose HBIG 
should be considered an efficient therapy in our country 
instead of  LAM and low-dose HBIG. In addition, three 
factors [pre-LT HCC, serum positive HBV DNA ≥ 
105 copies/mL and posttransplant HBV prophylactic 
protocol (LAM and HBIG vs ETV and HBIG)] were 
associated with posttransplant HBV recurrence in our 
study.
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COMMENTS
Background
Hepatitis B virus (HBV)-related liver diseases account for approximately 78% 
of all adult liver transplant recipients. However, the main issue in hepatitis 
B surface antigen (HBsAg)-positive recipients is the risk of HBV recurrence 
posttransplantation, which may lead to rapid disease progression or even 
death. With the introduce of new nucleos(t)ide analogues, such as adefovir 
dipivoxil, telbivudine and entecavir (ETV), some centers also chose the 
protocol with another nucleos(t)ide analogue and intramuscular (im) hepatitis 
B immunoglobulin (HBIG) to prevent HBV reinfection after liver transplantation 
(LT).
Research frontiers
Currently, little is known about which protocol has the optimal prophylactic 
effects against HBV recurrence. Authors use the data from China Liver 
Transplant Registry database to evaluate the long-term prophylactic efficacy 
of HBIG plus different nucleos(t)ide analogue and find the risk factors for HBV 
recurrence. Among them, low-dose intramuscular HBIG combined with ETV 
has better prophylactic effect than the combination therapy with low-dose 
intramuscular HBIG and lamivudine (LAM).
Innovations and breakthroughs
The results suggest that low-dose intramuscular HBIG combined with ETV 
has better prophylactic effect than the combination therapy with low-dose 
intramuscular HBIG and LAM.
Applications
Authors suggest that ETV plus low-dose HBIG should be considered an 
efficient therapy in their country instead of LAM and low-dose HBIG.
Terminology
LT is the replacement of a diseased liver with part or all of a healthy liver from 
another person. In patients with end-stage HBV-related liver diseases, LT offers 
a life-saving treatment. However, the main issue in HBsAg-positive recipients 
is the risk of HBV recurrence posttransplantation, which may lead to rapid 
disease.
Peer review
The paper reports on the results of the China Liver Transplant Registry on HBV 
prophylaxis in patients receiving liver transplantation. They conclude that a 
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lower dose of HBIG plus adefovir or entecavir or lamivudine results in excellent 
treatment response, especially the combination HBIG/entecavir. The paper is 
well written and of highly clinical implications.
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