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Abstract
AIM: To evaluate the long-term histological outcome of 
patients transplanted for HBV-related liver disease and 
given HBIg prophylaxis indefinitely after LT. 

METHODS: Forty-two consecutive patients transplanted 
for hepatitis B were prospectively studied. HBsAg, HBV-
DNA and liver function tests were evaluated in the serum 
3, 6 and 12 mo after LT and then yearly. LB was obtained 
6 and 12 mo after LT and yearly thereafter. Chronic 
hepatitis (CH) B after LT was classified as minimal, mild, 
moderate or severe. 

RESULTS: HBV recurred in 7/42 (16.6 %) patients 
after 6-96 mo of follow-up. A hundred and eighty-
seven LB were evaluated. Four of 7 patients with graft 
reinfection, all with unknown HBV DNA status before 
LT, developed cirrhosis at 12-36 mo of follow-up. Of the 
122 LB obtained from 28 HBsAg+/HCV- recipients with 
no HBV recurrence after LT, all biopsies were completely 
normal in only 2 patients (7.1 %), minimal/non-specific 
changes were observed in 18 (64.2 %), and at least 1 
biopsy showed CH in the remaining 8 (28.5 %). Twenty-
nine LB obtained from 7 patients transplanted for HBV-
HCV cirrhosis and remaining HBsAg- after LT revealed 
recurrent CH-C. Actuarial survival was similar in patients 
with HBsAg+ or HBsAg- liver diseases. 

CONCLUSION: Though protocol biopsies may enable 
the detection of graft dysfunction at an early stage, the 
risk of progression and the clinical significance of these 
findings remains to be determined. 

© 2006 The WJG Press. All rights reserved.
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INTRODUCTION
Hepatitis B virus (HBV)-related liver disease is a common 
indication for liver transplantation (LT)[1,2] . Before 
the advent of  effective prophylaxis, the rate of  HBV 
recurrence after LT was reportedly more than 90 % at one 
year in viremic patients and around 30 % in those who 
were negative for serum HBV-DNA at the time of  LT[3]. 
The majority of  patients with recurrent infection develop 
progressive liver damage resulting in graft and patient 
survival rates being reduced to around 50 % at 2 years 
after LT[4,5]. The prevention of  HBV recurrence is based 
on long-term treatment with hepatitis B immunoglobu-
lin (HBIg), with or without lamivudine[1,6-9,10-15]. The 
major drawback of  using HBIg is its high cost, while the 
efficacy of  lamivudine is limited by the onset of  drug re-
sistance[13,14,16-18].
    The most reliable way to diagnose and establish the 
severity of  any liver disease recurrence is by histological 
evaluation of  the graft. Serial liver biopsies (LB) may 
identify subclinical histological changes in LT recipients 
with normal biochemical data and are useful in assessing 
disease progression during long-term follow-up[19]. At 
most centers, liver biopsies are performed in patients with 
graft dysfunction due to HBV reinfection. There is limited 
experience of  protocol biopsies in patients after LT for 
HBV. The aim of  the present study was to evaluate the 
usefulness of  protocol liver biopsies in assessing long-
term histological outcome in patients on indefinite HBIg 
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prophylaxis following LT for hepatitis B. 

MATERIALS AND METHODS

Study population
From November 1990 to December 2000, 246 adults 
underwent 268 LT at our center, and 55 (22.3 %) of  them 
were hepatitis B surface antigen (HBsAg)-positive. Among 
the patients with HBV infection, 45 (81.8 %) had cirrhosis 
and 10 (18.2 %) had fulminant hepatic failure (FHF). Eight 
patients with cirrhosis also had hepatocellular carcinoma 
(HCC), 6 were diagnosed pre-LT and 2 were incidental 
findings. HBV DNA detection methods became available 
at our center in August 1991. Since then, patients with 
HBV-related cirrhosis have only been listed for LT if  
their serum HBV DNA was negative. HBV DNA was 
unavailable for 5 cirrhotic patients transplanted before 
August 1991 and for all patients with FHF. Hepatitis delta 
virus (HDV) antibodies (anti-HDV IgG) were positive in 
14 patients (25.4 %), hepatitis C virus (HCV) antibodies 
in 7 (12.7 %). Three patients (5.4 %) had a history of  
alcohol abuse but had all abstained for at least 6 mo before 
LT. Eleven patients who died within 6 mo of  LT (5 with 
cirrhosis and 6 with FHF) and 2 patients with a follow-up 
of  <6 mo (both with cirrhosis) were excluded from the 
analysis.   
    Liver tests and serological/virological tests for HBV, 
HCV and HDV were obtained for all patients 6 and 12 
mo after LT and yearly thereafter. Enzyme immunoassays 
were used to detect HBsAg (ELISA II Abbott Diagnostics, 
North Chicago, IL), anti-HDV (ELISA II Abbott 
Diagnostics) and anti-HCV (ELISA II-III, Ortho 
Diagnostics Raritan, NJ). Samples positive for anti-HCV 
were confirmed by recombinant immunoblotting assays 
(RIBA II, Ortho Diagnostics Raritan, NJ). Serum HCV 
RNA was investigated by RT-PCR and HBV DNA by 
chemiluminescence (Digene Hybrid Capture System) in 
serum samples and by PCR in liver tissue using primers 
from the conserved region of  the surface gene of  HBV[20].

Histological analysis 
Liver biopsies were performed using a modified Menghini 
needle (16-17 gauge). Informed consent for liver bio-
psy was obtained from all patients. Hematoxylin and 
eosin, periodic acid-Schiff  (PAS), van Gieson, reticulin 

and iron stains were available for all biopsy samples. 
Immunohistological staining was done for HBsAg and 
HBcAg. 
    Chronic viral hepatitis was defined as minimal, mild, 
moderate or severe according to Scheuer and Desmet[21-23]. 
Recurrent hepatitis C was graded according to Ishak’s 
classification[24]. Acute and chronic rejection was classified 
according to Snover’s classification[25]. Minimal and not-
otherwise-specified changes were defined according to 
Pappo’s classification[26].

HBIg prophylaxis
Patients received 10 000 IU of  iv HBIg (VENBIG, 
Hardis) during the anhepatic phase of  LT, daily from 
days 1 to 7 and weekly for 4 wk following LT.  Long-term 
immunoprophylaxis consisted of  weekly doses of  1600 
IU of  im HBIg (IMMUNOHBS, Hardis) indefinitely. 
Serum anti-HBs concentrations were investigated weekly 
before hospital discharge, at 3, 6 and 12 mo after LT and 
yearly thereafter. Target anti-HBs titers were > 400 IU/L 
throughout the follow-up. HBIg therapy was discontinued 
in patients who became HBsAg-positive following LT.  

Immunosuppression 
Immunosuppressive therapy was a combination of  cy-
closporine or tacrolimus with corticosteroids. Azathio-
prine or mycophenolate mofetil were added in patients 
with serum creatinine >200 mol/L. No anti-lymphocyte 
antibody induction therapy was used. Hist-ologically-
proven acute cellular rejection was treated with one or 
two courses of  1 g/d of  iv methylprednisolone for 3 
consecutive days. 

Antiviral therapy
Lamivudine therapy (100 mg/d) was indicated in patients 
with detectable serum HBV DNA following LT, with or 
without reappearance of  HBsAg. 

Recurrent HBV infection and related liver disease
Recurrent HBV infection was defined as the detection of  
HBsAg in the serum at any time after LT. 

Statistical analysis
The Kaplan-Meier method was used to calculate actuarial 
survivals and the log-rank test for comparisons between 
groups.

RESULTS
The study population included 42 patients transplanted for 
hepatitis B with a mean follow-up of  96 mo.
     The overall rate of  HBV recurrence was 16.6 % (7/42 
patients): 18.4 % in patients with cirrhosis (7/38) and 0 % 
in cases of  FHF (0/4) (Table 1). Among the 38 patients 
with cirrhosis, the HBV recurrence rates varied according 
to etiology, pre-LT HBV DNA status and presence of  
HCC. Graft reinfection occurred in 5/19 patients with 
pure HBV-cirrhosis (26 %), 2/12 patients with HBV/HDV 
cirrhosis (16.6 %) and none of  7 with HBV/HCV-cirrhosis 
(Table 1). HBV DNA before LT was unavailable in 4 
patients, who all developed recurrent infection - as opposed 

Indication	 	 n  	 HBV DNA	              Total recurrence
	 	            Negative    Unknown

Table 1 Pre-transplant HBV-DNA in the study population and 
outcome after liver transplantation

Cirrhosis		  38	 34	 4	 7
HBV		  19	 16	 3	 5
HBV-HDV		 12	 11	 1	 2
HBV-HCV		    7	   7		
Fulminant hepatitis	   4		  4	

Subgroups of HBV patients (with HDV/HCV coinfection and fulminant 
hepatitis) showing pre-transplant HBV-DNA status and disease recurrence.
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to only 3/34 (8.8 %) with negative HBV DNA (P = 0.013). 
Finally, HBV recurred in 2/7 patients (28.5 %) with HCC 
(1 with unknown pre-LT HBV DNA) and 5/31 (16.1 %) 
without HCC: among the 4 patients with unknown pre-
LT HBV DNA status, 2 died of  recurrent HBV 17 and 
44 mo after LT, 1 developed graft cirrhosis after 2 years 
and 1 had moderate chronic hepatitis with a stable clinical 
course; the remaining 3 patients with HBV recurrence had 
undetectable HBV DNA prior to LT and became HBsAg-
positive 12, 12 and 14 mo after LT. In the first of  these 
3 patients, HBV recurrence at 12 mo coincided with de 
novo HCV infection. Although histology revealed mild 
chronic hepatitis, it was difficult to differentiate the role of  
HBV and HCV infection in allograft injury. Protocol liver 
biopsies showed cirrhosis 3, 4 and 5 years after LT. Now, 
9 years after LT, without lamivudine treat-ment (which 
was not indicated because transaminases always remained 
within the normal range), the patient has compensated 
cirrhosis.
    The second patient, though non-replicating at the time 
of  LT,  had intermittently positive HBV-DNA while 
on the waiting list. At the time of  HBV recurrence, 12 
mo after LT, liver biopsy showed mild chronic hepatitis. 
Lamivudine led to serum HBV DNA clearance after 2 
mo of  treatment. Repeated liver biopsies 2 and 3 years 
after LT showed stable, mild chronic hepatitis with focal 
cytoplasmic HBsAg on immunohistochemistry. 
     The third patient, who had HDV coinfection, developed 
mild chronic hepatitis 14 mo after LT and was treated with 
lamivudine. 
     Six of  7 patients with HBV-HCV coinfection developed 
histologically-proven recurrent HCV 12 to 48 mo after LT.
   L iver HBV DNA, obta ined f rom the f i r s t 11  
transplanted patients, was positive in 1 patient who had 
recurrent positive serum HBsAg.
    HBIg administration was well tolerated in all patients 
and no episodes of  immunocomplex syndrome were 
observed. Mean anti-HBs titers 5 years after LT were 
713 ± 314 mIU/mL.
    Only 2 of  the 7 patients with recurrent HBV received 
lamivudine treatment because it was unavailable in 1991 
and 1992 when the other 5 developed graft reinfection. 
Both patients were cleared of  serum HBV-DNA after 6 
mo of  lamivudine therapy; they are both still taking the 
treatment with no evidence of  any development of  the 
escape mutants.
    Actuarial survival was similar among patients with 
HBsAg-positive or HBsAg-negative liver disease (Figure 
1), while it was significantly lower (P = 0.009) in patients 
who had LT for fulminant HBV hepatitis than in those 
transplanted for HBV cirrhosis, HBV/HDV cirrhosis or 
HBV/HCV cirrhosis. Moreover, it was not significantly 
different in patients transplanted for HBV cirrhosis with 
vs without HCC, despite a decreasing trend in survival 100 
mo after LT in patients with HCC (70 % vs 88 %).

Histopathological features 
The results of  the 187 protocol biopsies performed were 
analyzed depending on the patients’ HBV and HCV 
status after LT. A hundred and fifty-eight biopsies were 

obtained from the 35 HCV-negative recipients (mean 4.5 
biopsies per patient; range 1-10) during the 6-96 months 
of  follow-up: 36 from 7 patients with recurrent HBV (5.1 
per patient; range 2-10) and 122 from 28 patients with no 
HBV recurrence (4.3 per patient; range 1-11).
   Among the 6 HBsAg+/anti-HCV- patients (there were 
originally 7, but 1 became anti-HCV+ a year after LT 
and was consequently included in the HBsAg+/anti-
HCV+ group), two had signs of  mild chronic hepatitis in 
all biopsies (follow-up 6-24 mo), and one had at least 1 
biopsy showing moderate chronic hepatitis (follow-up 6-96 
mo). The other 3 patients, all with HBV-DNA unavailable 
before LT, developed cirrhosis (two at 12 mo and one at 
24) (Figure 2). 
    As for the 28 HBsAg-/anti-HCV- patients (follow-
up for 6-96 mo), biopsies were normal in 2 (7.1%), 
intermittent, mild inflammatory changes (follow-up for 
6-96 mo) were observed in 18 (64.2 %), at least 1 biopsy 
showed mild chronic hepatitis (follow-up for 6-84 mo) in 
6 (21.4 %) and at least 1 biopsy revealed moderate chronic 
hepatitis (follow-up for 6-84 mo) in 2 (7.1 %). None of  
the patients in this group had severe chronic hepatitis or 
cirrhosis. Only 3 patients were HBeAg+ and due to this 
small number, no biochemical or histological correlations 
between HBeAg+ and anti-HBeAg+ patients were 
performed.
    The histological features of  the 28 patients without 
HBV recurrence are shown in Table 2. Twenty-nine biopsies 
in all were obtained from the 7 HCV+/HBsAg- patients 
during 6-60 mo of  follow-up (4.1 biopsies per patient; 
range 2-6). All 7 patients developed chronic hepatitis with 
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Figure 1  The figure shows the rate of cumulative survival in patients transplanted 
for HBV-related liver disease (cirrhosis plus fulminant hepatic failure) compared 
to the survival of patients transplanted for liver diseases of different etiologies. 
Outlined bar: survival  in patients after liver transplantation fot HBV-related liver 
disease. Plain bar: survival in patients after liver transplantation for non-HBV-
related liver disease. The difference is not statistically significant (Kaplan Meier 
Survival Analysis).
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fibrosis 12 to 48 mo after LT (Table 3). The patient with 
recurrent HBsAg+, who also became anti-HCV positive 1 
year after LT, developed mild chronic hepatitis a year after 
transplantation and cirrhosis 3 years after LT. 
   Immunohistochemistry was performed on 106/187 
(56.7 %) liver biopsies. Focal HBcAg positivity was seen in 
4/106 (3.7 %) biopsies, obtained from 4 HBsAg negative 

patients, all of  them HBV-DNA negative at the time of  
the biopsy and offering no clue as to the clinical relevance 
of  this finding. Focal HBsAg positivity was seen in only 1 
patient with recurrent HBV. 
    Acute cellular rejection was histologically confirmed in 
11/42 patients (26.1 %), with a total of  14 episodes (0.33 
episodes/patient), 1 to 6 mo after LT; 8 patients had one 
episode of  rejection and 3 patients had two. None of  the 
patients developed steroid-resistant or chronic rejection.

DISCUSSION 
HBV-related liver disease is now a common indication for 
liver transplantation[1,27,28], since graft and patient survival 
rates are comparable with those of  patients transplanted 
for other conditions[29]. Although perioperative mortality 
was high in this study, it was unrelated to recurrent HBV 
infection. Previous studies have shown that the outcome 
of  LT is worse in patients with fulminant HBV hepatitis[30,31] 
and fulminant non-HBV liver failure[32], as confirmed 
by our findings. The survival rate was similar, however, 
between HBsAg positive and negative patients transplanted 
at our center. 
     The overall HBV recurrence rate in this series (16.6 %) 
was low and similar to the rate reported in other studies 
using long-term HBIg monotherapy[14,33-36]. When the 
analysis was restricted to the cirrhotic cases with negative 
pre-transplant HBV-DNA, the recurrence rate was even 
lower (8.8 %). These good results confirm that patients 
without HBV replication before LT and given long-term 
immunoglobulin prophylaxis are at low risk of  recurrent 
infection, as amply reported elsewhere[5,37-41]. Our study 
also shows that iv infusions of  HBIg are not required 
beyond the perioperative period; putatively protective 
levels of  anti-HBs (>400 IU) can be obtained using the im 
route, as reported elsewhere[42-45]. 
     In our series, the rate of  HBV recurrence was similar in
HBsAg-positive patients with and without HDV coin-
fection, unlike the situation observed in previous publi-
cations[28,46-49], where HDV coinfection was associated with

Table 2 Histological features in anti-HCV negative patients, transplanted for HBV-related liver cirrhosis 
with no HBV recurrence

		  6	  1	  2	  3	  4	  5	  6	  7	  8
	 	 mo	  yr	  yr	  yr	  yr	  yr	  yr	  yr	  yr

n		  28	  26	  19	  16	  12	  11	  8	  8	  4

No. of biopsies/total biopsies (%) 
Negative		  5/26	 9/23	 4/19	 6/14	 6/12	 3/10	 4/8	 4/8	 1/2
		  (19.2%)	 (39.1%)	 (21.0%)	 (42.8%)	 (50.0%)	 (30.0%)	 (50.0%)	 (50.0%)	 (50.0%)
Minimal, not  	 19/26	 8/23	 11/19	 6/14	 5/12	 6/10	 2/83/81/2
    otherwise specified	 (73.0%)	 (39.7%)	 (57.8%)	 (42.8%)	 (41.6%)	 (60.0%)	 (25.0%)	 (37.5%)	 (50.0%)
    changes
Mild chronic hepatitis	  2/26	 6/23	 4/19	 2/14	 -	 -	 1/8
		  (7.6%)	 (26.0%)	 (21.0%)	 (14.2%)	 -	 -	 (12.5%)	
Moderate chronic 	 -	 -	 -	 -	 1/12	 1/10	 1/8	 1/8
     hepatitis						     (8.3%)	 (10.0%)	 (12.5%)	 (12.5%)	
Severe chronic 	 -	 -	 -	 -	 -	 -	 -	 -	 -
     hepatitis
Cirrhosis		  -	 -	 -	 -	 -	 -	 -	 -	

Histological features in 122 liver biopsies performed in 28 anti-HCV negative patients transplanted for HBV-related liver disease with no HBV recurrence.
The number of patients considered declined year by year and the total number of liver biopsies performed each year is less than the number of patients per year.

Figure 2  The figure shows the histological  damage progression in the 6 anti-HCV 
negative patients with HBV recurrence.

Pts	 Stage 	 Grade	 Months after transplantation

Table 3 Staging and grading of liver damage in patients 
transplanted for HBV- and HCV-related liver cirrhosis

1	 1	   4		  36
2	 2	   4		  48
3	 1	   4		  24
4	 2	 10		  12
5	 0	   2		  36
6	 2	   5		  12
7	 1	   2		  12

The worst grades and stages were in the 7 HBV/HCV coinfected patients.
Staging and grading are based on Ishak’s classification [24].
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a lower rate of  HBV recurrence and improved survival.
Only 2 of  our patients with HBV/HDV-cirrhosis develop-
ed recurrence, however, and one of  them had unknown (but 
probably positive) pretransplant HBV-DNA. 
    Similarly, although HBV recurred more frequently in 
cirrhotic patients with HCC, as in previous publications 
[50-52], the difference was not statistically significant. In 
addition, one of  the 2 HCC patients with HBV recurrence 
was intermittently positive for HBV-DNA, while the other 
had unknown (but probably positive) HBV-DNA pre-LT.
     The strength of  this study lies mainly in the performance 
of  long-term per-protocol serial liver biopsies, the clinical 
utility of  which is still not clear (though the value of  
protocol biopsies has recently been confirmed[19,53-55]). 
The International Liver Transplantation Society Expert 
Panel Consensus Conference on liver transplantation for 
hepatitis C considered per protocol biopsies essential: all 
anti-HCV+ liver transplant recipients should undergo 
annual liver biopsy to determine histological progression 
and provide additional data on the natural history of  the 
disease[56].
     Among the 28 patients treated with HBIg who remained 
HBsAg and anti-HCV-negative after LT, only 7 % had 
a completely normal histology up to 3 years after LT. 
Although the majority of  abnormal biopsies showed only 
minimal inflammatory changes, almost 30 % fulfilled the 
criteria for the diagnosis of  chronic hepatitis, as reported 
elsewhere[26,55]. The features of  mild or moderate chronic 
hepatitis were seen in nearly 1/3 of  our cases. 
    Protocol biopsies obtained from the 7 HBsAg-negative 
recipients with post-LT HCV re-infection showed re-
current hepatitis C with variable degrees of  inflammation 
and fibrosis. It is worth noting, however, that none of  the 
patients progressed beyond stage 2 fibrosis after a mean 
follow-up of  36 mo, suggesting that the HBIg preparation 
used may contain HCV neutralizing antibodies that may 
attenuate the severity of  recurrence, as reported by Feray 
et al[57], but this is a controversial issue because no other 
papers have confirmed these data since 1990. HBcAg 
expression was found in the liver tissue of  a minority of  
biopsies from HBsAg-negative recipients, but it was focal 
and transient. In addition, the finding of  HBV-DNA in 
liver tissue correlated with serum HBV-DNA positivity. 
Despite the limited number of  cases studied, we feel 
confident in saying that serum assay is clinically useful, 
whereas tissue HBV DNA should not be investigated 
because it is expensive and time-consuming. We did not 
assess HBV genotypes, but it has been recently reported 
that genotype C seems to be associated with a higher risk 
of  reactivation of  hepatitis B and progression to cirrhosis 
than genotype B[58]. As previously reported, we observed 
a low rate of  acute rejection among patients transplanted 
for hepatitis B[59-60]. This may be an indirect consequence, 
at least in part, of  the long-term administration of  human 
polyclonal immunoglobulins, which have immunosuppres-
sive properties[59].
    In short, this study shows that 25% of  patients 
transplanted for hepatitis B and remaining HBsAg-negative 
with HBIg prophylaxis develop histological features of  
mild or moderate chronic hepatitis despite having normal 
liver test results and negative virological markers[26,55]. 

These cases will require additional follow-up to estimate 
the risk of  disease progression and further clarify the 
cause of  liver damage. Our findings confirm that normal 
liver function test results cannot guarantee a healthy graft. 
The performance of  protocol liver biopsies may enable 
the identification of  early histological anomalies potentially 
capable of  progressing to significant liver damage[19,53], but 
this needs further confirmation. 
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