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Retransplantation for hepatitis B-related liver allo- 
graft failure is rarely successful. Recurrence of 
infection is almost universal, and the second 
allograft is invariably lost more rapidly than the 
first. In a recent multicenter study, only 1 of 20 
hepatitis B virus (HBV)-positive patients who 
underwent liver retransplantation survived be- 
yond 6 months. This report describes the long- 
term effect of antiviral therapy in a 56-year-old 
man who was retransplanted for HBV-related allo- 
graft loss 14 months after his initial liver trans- 
plant. He was treated after the second transplant 
with intravenous daily ganciclovir. After 10 months 
of this therapy HBV recurrence was detected. 

iver transplantation for hepatitis B virus (HBV)- L associated cirrhosis has had limited success 
mainly because of the high incidence of HBV recur- 
rence in the allograft. Unfortunately, retransplanta- 
tion for HBV-related disease is even less successful 
and is usually followed by more rapid graft loss than 
occurs following the first transplant.2 The case report 
describes the treatment with the nucleoside ana- 
logues ganciclovir and famciclovir of a patient retrans- 
planted due to HBV recurrence. 

Case Report 
A 57-year-old white male with hepatitis B virus (HBW-associated 
cirrhosis and progressive liver failure underwent transplantation in 
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After a change to oral famciclovir therapy, there 
was a decrease in serum HBV DNA and amino- 
transferase levels and an improvement in the 
patient’s clinical condition. Famciclovir therapy 
has now been continued for 26 months, and the 
patient remains well 3 years after his second 
transplant, despite persistent HBV infection and 
progression to cirrhosis. These observations indi- 
cate that the use of long-term antiviral therapy 
offers promise for improving outcomes in patients 
who undergo retransplantation after HBV-related 
liver allograft failure. 
Copyright o 1996 by the American Association for 
the Study of Liver Diseases 

June 1991. He was treated postoperatively with daily anti- 
hepatitis B surface antigen (HBs) hyperimmune globulin (HBIG) at 
a dose of 400 IU intramuscularly for 1 week, then 400/1U weekly 
for 1 month, and then 400/ IU monthly until HBsAg was detected 
by immunoassay in serum. Titers of anti-HBs were not measured. 
At the time of transplantation he was HBsAg positive, HBV DNA 
positive (150 pg/mL by the Digene Hybrid Capture Assay, Digene 
Diagnostics, Beltsville, MD), hepatitis B e antigen (HBeAg) 
negative, and anti-HBe positive. Anti-hepatitis C virus and anti- 
delta virus antibodies were not detected. Sequencing of serum viral 
DNA indicated the presence of a mutation at nucleotide position 
1896 (G to A conversion resulting in a stop codon in the precore 
r e g i ~ n ) . ~  In December 1991 recurrence of HBsAg and HBV DNA in 
serum was noted with an alanine aminotransferase (ALT) elevation 
of 500 to 1000 U/L.  Serum HBV DNA was present at 12,000 
pg/mL as measured by the Digene Hybrid Capture Assay. He 
remained HBsAg positive, HBeAg negative, and anti-HBe positive, 
and repeat sequencing of the HBV precore region showed no 
change from the pretransplantation setting. By June 1992 he 
noticed increased ankle swelling, ascites, and the development of 
hepatic encephalopathy and subsequently underwent retransplan- 
tation in August 1992. Postoperatively, he was treated with 
intravenous ganciclovir (500 mg daily) via Hickman’s catheter. He 
also received low dose HBIG as per the initial transplant protocol. 

At the beginning.of his 8th month of therapy (March 1993) 
HBsAg positivity and rising serum levels of HBV DNA and ALT 
levels were nored. In june 1993 ganciclovir therapy was stopped 
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(total 10 months’ therapy), and oral famciclovir therapy (Smith- 
Kline Beecham Pharmaceuticals, Australia) at 500 mg three times a 
day commenced. Following the introduction of famciclovir therapy, 
there was a progressive fall in his HBV DNA and ALT levels, 
although the ALT level never returned to normal. A liver biopsy 
specimen in September 1993 (month 13, Fig. 1) showed chronic 
hepatitis without cirrhosis. The patient had a subsequent flare of 
his HBV DNA and ALT levels for a 2-month period from 
September 1993 to November 1993 (months 13-15, Fig 1). In 
November 1993 (15 months after transplantation), a liver biopsy 
specimen showed chronic hepatitis with cirrhosis (absent 2 
months earlier). lmmunostaining of the biopsy specimen for 
HBsAg and HBeAg with monoclonal antibodies indicated strong 
expression of both these antigens in hepatocytes. HBsAg was 
detected in 50% of cells, and hepatitis B core antigen (HBcAg) 
showed cytoplasmic staining in 30% of cells. 

Three pharmacokinetic studies were performed on this patient 
while he was being treated with famciclovir. The results, which are 
summarized in Table 1, indicate that famciclovir absorption and 
metabolism and/or penciclovir uptake and excretion were indica- 
tive of decreased clearance during December 1993 during the 
transient appearance of mild ascites and ankle edema. This 
followed the ALT and HBV DNA flare in September to November 
1993. Famciclovir was subsequently reduced to a dosage of 500 
mg nnce a day. The patient’s clinical condition improved over the 
next 2 to 3 months, and by June 1994 (22 months after 
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Figure 1. Serum HBV DNA and ALT levels over a 
3-year period in the patient described. Point 0 
represents time of retransplantation (8/8/92). If 
necessary, specimens were diluted prior to test- 
ing so that HBV DNA levels were within the assay 
linear range (1 0-2000 pg/mL); the concentration 
of HBV DNA in the original serum specimens was 
calculated allowing for the dilution factor used. 

transplantation, Fig. I), a pharmacokinetic study showed in- 
creased clearance of the drug (Table l ) ,  thus it was possible to 
reinstate famciclovir treatment at the original dosage (500 mg 
three times a day). In December 1995 the patient was alive and 
well with a normal serum albumin (44 g/L) and normal intema- 
tional normalized ratio (INRI; (1.2). The patient was serum HBV 
DNA negative with an ALT between 50 to 110 U/L. A follow-up 
liver biopsy specimen still showed chronic active hepatitis with 
cirrhosis. Immunosuppressive therapy after retransplantation con- 
sisted of reducing doses of prednisone (7.5 mg until January 1994, 
5 mg daily since then) and cyclosporine, 100 mg twice daily. His 
current medications are prednisone, 5 mg per day: cyclosporine A, 
75 mg twice a day, and famciclovir therapy 500 mg, three times a 
day. 

Discussion 
A recent report confirmed that graft survival follow- 
ing retransplantation for HBV disease (mean 4 
months) was inevitably shorter than for the primary 
graft (mean 14 months). Only 1 of 20 patients 
survived for longer than 6 months after retransplanta- 
tions.2 In another study, none of 7 patients survived 
retransplantation for recurrent HBV infe~t ion.~ In 
contrast, there is a recent report of prolonged survival 
in a patient in whom reinfection was prevented by 
high dose HBIG the rap^.^ 

The prolonged survival of our patient suggests 
that the combination of sequential antiviral therapy 
with ganciclovir and famciclovir may have contrib- 
uted to improved outcome despite early HBV recur- 
rence and rapid development of cirrhosis in the 
second graft. Both ganciclovir and famciclovir inhibit 
HBV DNA replication by blocking viral DNA chain 
elongation6 and have been shown to be effective 
against duck and human HBV.’-’’ More recently, 
ganciclovir has been shown to be effective in some 
patients with HBV recurrence after liver transplanta- 
tion. l2 However, progressive hepatic damage has 
been observed in a patient who received ganciclovir 
for HBV disease after liver transplantation despite a 
reduction in HBV DNA 1e~els . l~  

It is of interest that intermittent fluctuations of 
ALT and HBV DNA occurred in our patient despite 
stable immunosuppressive and antiviral therapy. It is 
unclear whether the most significant fluctuation 
(months 13-15 posttransplant) represented immune 
activation or allograft dysfunction associated with 
increasing viral load. During this 2-month period 
there was progression to cirrhosis. However, follow- 
ing this flare, disease activity improved, and the 
patient remains alive and well with good hepatic 
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Table 1. Pharmacokinetic Parameters for Plasma Penciclovir Measured by Reverse Phase HPLC After a Single Oral 
500-mg Dose of Famciclovir 

Months C, AUC Serum creatinine 
Date After Tx (Kg/mL) tmax (h) (1.9 h t1/2 (h) (wnol/L) 

September 1993 13 4.1 1.57 17.2 1.1 150 
December 1993 16 11.0 2.95 88.7 2.0 160 
June 1994 22 3.8 2.83 29.4 1.96 178 
Normal values* 3.34 2 0.58 0.75 0 (0.5-1.0) 9.27 5 2.18 2.27 ? 0.37 

~ ~~ 

Note: Pharmacokinetic parameters were calculated from the raw data with the computer package designed for 
curve-fitting, nonlinear regression analysis, and pharmacokinetic modeling (MINSQ II, version 1.02, Micromath 
Scientific Software, Salt Lake City, UT, USA). 
Abbreviations: C,,, peak plasma concentration; tm,, time between administration and concentration peak; AUC, area 
under curve; tlI2, elimination half-life; h, hours. 
*Normal data from Ref 14 are shown for comparison. Values are mean (kSD) or 0 median (range). 

synthetic function and is currently HBV DNA nega- 
tive more than 3 years after retransplantation. 

The role of antiviral therapy in prolonging graft 
survival in our patient, however, remains uncertain. 
One possibility is that it inhibited viral replication 
sufficiently to prevent the rapid progression of dis- 
ease that occurred in the first graft. Controlled 
clinical trials will be required to establish clearly the 
role of these agents in prophylaxis and therapy of 
posttransplant HBV patients. 
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