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Objective

To report the results of liver transplantation in 31 Asian pa-
tients with chronic hepatitis B using lamivudine prophylaxis in
an open-label study.

Summary Background Data

Chronic hepatitis B is a prevalent cause of end-stage liver dis-
ease in Asia, but the results of liver transplantation in these
patients are poor.

Methods

Thirty-one Asian patients with chronic hepatitis B underwent
liver transplantation using lamivudine prophylaxis (100 mg dai-
ly). Twenty-three (74%) patients had detectable serum hepati-
tis B envelope antigen (n = 18) or hepatitis B virus DNA (n =
11) before treatment, and seven had associated hepatocellular
carcinoma. Lamivudine was continued indefinitely after trans-
plantation, and hepatitis B immune globulin was not used.

Results

The actuarial patient and graft survival rates were 84% and
81%, respectively. Five patients died of causes unrelated to
hepatitis B, and 26 patients were alive at a median follow-up
of 16 months (range 6-47) after transplantation. One (3.8%)
patient developed recurrent hepatitis B resulting from viral
breakthrough at week 53 and survived after retransplantation
using adefovir and hepatitis B immune globulin treatment. The
remaining 25 surviving patients had no biochemical or histo-
logic evidence of recurrent hepatitis, and serum hepatitis B
virus DNA remained negative by polymerase chain reaction. In
six patients, hepatitis B surface antigen (HBsAQ) persisted or
reappeared in serum. Among 19 patients who became nega-
tive for HBsAg from 5 to 431 days after transplantation, 13
developed anti-HBsAb that lasted a median of 6 months
(range 1-21). None of the seven patients with hepatocellular
carcinoma developed recurrent tumor.

Conclusions

Asian patients with chronic hepatitis B may achieve a good
outcome after liver transplantation using lamivudine
prophylaxis.

Hepatitis B virus (HBV) infection is endemic in Asia. and more than 85% of those with hepatocellular carcindma,
Among more than 300 million people with chronic HBV the disease was HBV-related, which makes chronic HBV

infection worldwide, more than 75% are of Asian origim

infection the most important cause of end-stage liver disease

Hong Kong, approximately 10% of the population test posin Hong Kong.

itive for hepatitis B surface antigen (HBsAg)Previous

Orthotopic liver transplantation is the most effective

studies have shown that in 66.3% of patients with cirriosisyreatment for end-stage liver disease. For patients with

chronic HBV infection, however, there is a high risk of
recurrent hepatitis that rapidly progresses to graft faiture.
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using high-dose hepatitis B immune globulin (HBIG) has
significantly reduced the incidence of recurrent graft infec-
tion and improved survival, the use of HBIG requires
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repeated parenteral administration in a large amount, ig/ere primary. Before transplantation, 12 patients required
costly, and is not completely effective. There is a paucity ofintensive care, 9 were in the hospital with complications of
information in the literature regarding the outcome of or-liver disease, and 10 were at home requiring regular medical
thotopic liver transplantation in Asians with chronic hepa-care. Twenty-three patients had cirrhosis and eight had
titis B infection. Occasional repoft§ have suggested a acute flare of chronic hepatitis B resulting in rapid deterio-
higher early death rate, a more virulent course of recurrenceation of liver function. Seven patients had hepatocellular
and a poorer graft survival in Asian patients compared withcarcinoma: four had incidental tumors found in the explant
non-Asians. Until recently, many transplant centers havdone tumor nodule, n= 2; two tumor nodules, rn= 1;
been reluctant to consider Asians with chronic HBV infec-multiple tumor nodules, i 1), each of which was 3 cm or
tion for transplantation. less in diameter; each of two patients had two 2-cm asymp-
Lamivudine is an oral nucleoside analog that inhibitstomatic tumors on pretransplant imaging; and one patient
HBYV replication regardless of immunosuppression. Studiehad a 2.5-cm tumor treated with transarterial chemoembo-
of lamivudine treatment in Asian and non-Asian patientslization for 30 months before transplantation. The grafts
with chronic hepatitis B have demonstrated its safety andvere from cadaveric donors in 17 patients and living donors
efficacy in suppressing HBV DNA synthesis and in control-in 14.
ling chronic hepatitis® ~*?Promising results have also been
reportgd in preliminary §tud|e§ using lamivudine after tranSViraI Serology and Lamivudine
plantation as prophylaxis against HBV recurrentand as Treat t
treatment of recurrent or de novo hepatitisB-> We un- reatmen
dertook an open-label study to assess the efficacy and safetyAll patients were positive for HBsAg (Auszyme Mono-
of lamivudine, without HBIG, for prophylaxis of reinfection clonal EIA, Abbott Laboratories, Chicago, IL) in serum
after liver transplantation in Asian patients with chronic (Table 2). Before lamivudine treatment, 23 (74%) patients
hepatitis B. had evidence of active viral replication as shown by positive
serum hepatitis B envelope antigen (HBeAg) (Axsym HBe
2 MEIA, Abbott Laboratories) or HBV DNA ¥2.5 pg/
METHODS mL) using branched-chain DNA (bDNA) assay (Quanti-
From September 1995 to February 1999, 31 patientplex, Chiron Diagnostics, Emeryville, CA). Six were
(Table 1) who were positive for HBsAg and had evidence ofpositive for both HBeAg and HBV DNA, 10 were posi-
chronic hepatitis B infection underwent liver transplantationtive for HBeAg and negative for HBV DNA, 5 were
at Queen Mary Hospital, Hong Kong, using primary lami- negative for HBeAg and positive for HBV DNA, and 2
vudine prophylaxis in an open-label study. These reprewere positive for HBeAg and unknown for HBV DNA.
sented 47% of the 66 liver transplants performed at ouifhe median pretreatment serum HBV DNA concentration
institute during this period. The protocol was approved bywas 29 pg/mL (range 2.6—920) for the 11 patients with
the Ethics Committee of the Faculty of Medicine, the Uni- positive HBV DNA. No patient was coinfected with
versity of Hong Kong, and informed consent was obtainechepatitis C virus or delta virus.
from every patient. There were 28 men and 3 women with All patients, irrespective of viral replication status, re-
a median age at transplantation of 42 years (range 17—60eived oral lamivudine 100 mg daily after they had been
All patients were ethnic Chinese and all liver transplantsaccepted on the waiting list. Sixteen patients were treated
with lamivudine for more than 4 weeks (median 95 days;
range 54—613 days) before transplantation. Of these pa-
Table 1. DEMOGRAPHIC DATA AT tignts, five of eight .I—.|BeAg-.positive patients and five of
TRANSPLANTATION eight HBV DNA-positive patients were seroconverted be-
fore surgery. The remaining 15 patients underwent liver

Sex (M:F) 28:3
Age (yr) (median, range) 42 (17-60)
Bilirubin (wmol/L)* 258 + 53
Albumin (g/L)* 29.3 = 1.1 Table 2. HEPATITIS B SEROLOGIC
Prothrombin time (sec)* 34.4+48 MARKERS
Alanine aminotransferase (IU/L)* 113 + 34
Renal failure 8 At Screening At Transplantation
Mechanical ventilation 5
Status HBsAg positive 31 31
Intensive care unit 12 HBeAg positive 18 12
Hospital 9 HBV DNA positive* 11 6
Home 10
Hepatocellular carcinoma 7 HBsAg, hepatitis B surface antigen; HBeAg; hepatitis B envelope antigen; HBV,

hepatitis B virus.
*Mean * SEM. * By branched-chain DNA assay.
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transplantation in an urgent or semiurgent situation within 4serum, and four were HBsAg-negative at the time of death.
weeks (median 3 days; range 1-16 days) of starting lamiThere was no histologic evidence of recurrent hepatitis on
vudine treatment, a reflection of the late presentation antiver biopsy or postmortem examination. The remaining 26
referral for transplantation as well as the feasibility of earlypatients were alive at a median follow-up after transplanta-
transplantation from living donors. Only 1 of 10 HBeAg- tion of 16 months (range 6—47), and 22 had been followed
positive patients and 0 of the 3 HBV DNA-positive patientsup for more than 1 year. One (3.8%) patient developed
were seroconverted. Neither the persistence of HBeAg narecurrent hepatitis B at week 53 and survived after retrans-
that of HBV DNA in serum was considered a contraindicationplantation. The actuarial patient and graft survival rates
to liver transplant. Lamivudine prophylaxis was continuedwere 84% and 81%, respectively. None of the seven patients
indefinitely after transplantation, and HBIG was not used. with hepatocellular carcinoma had evidence of recurrent
tumor at a median follow-up of 28 months (range 10-47).

Follow-Up

. ) ) Immunosuppression and Graft Rejection
Immunosuppression consisted of a double regimen of

cyclosporine with steroid (s 11) or tacrolimus with ste- ~ Ten (32.3%) patients had 13 episodes of acute cellular
roid (n = 20). Azathioprine was not used. Intravenous'ejection that were treated by steroid pulse therapy: (),
hydrocortisoe 1 g was given during surgery, followed by conversion from cyclosporine to FK506 ¢n4), or increase
methylprednisolone 200 mg/day tapered to oral predin dosage of maintenance FK506 n4). Steroid use was
nisolone 20 mg/day by day 7. The dosage of prednisolon&topped in 22 of the 26 surviving patients a median of 11
was progressively reduced with the aim of complete with-months (range 6—40) after transplantation, and 4 were tak-
drawal in 12 months for those receiving cyclosporine and N9 @ minimal dose of prednisolone (2.5 mg/day).
months for those receiving tacrolimus. On discharge, all
patients_ were followed up weekly at 'Fhe clinic and then atEfficacy of Lamivudine and Viral
increasing intervals. Posttransplantation chemotherapy Wa§erology
not given to any of the seven patients with hepatocellular
carcinoma. Standard laboratory tests for liver function, se- There was no adverse effect attributed to lamivudine, and
rum HBsAg/anti-HBsAb, and HBeAg/anti-HBeAb were lamivudine therapy was continued in all survivors. Serum
measured at each visit. Serum HBV DNA was measurediBY DNA became negative by bDNA assay and by PCR in
quantitative|y every 3 months by bDNA assay. Negativea” HBV DNA-pOSitive patients soon after transplantation.
samples were confirmed qualitatively by polymerase chaifReappearance of HBV DNA with recurrent hepatitis sec-
reaction (PCR) with nested primers directed at the surfacendary to viral breakthrough and lamivudine resistance
and core gene regions of HBV. When the reappearance ¢fccurred in patient 15 53 weeks after transplantation. He
HBV DNA in serum was documented, HBV DNA was tested negative for HBeAg and positive for HBV DNA (130
amplified by PCR and direct cycle sequencing analysis waB9/mL) before lamivudine therapy, and HBV DNA became
performed to detect mutations at the YMDD motif of the undetectable with lamivudine treatment before transplanta-
DNA_p0|ymerase gene. Liver biopsies were performed ac.tion. After tranSplantation, serum HBSAg was negative and
cording to clinical needs. The samples were examined fofnti-HBsAb was positive from day 10. Serum anti-HBsAb
histologic evidence of recurrent hepatitis and stained immubecame negative at week 37, and both HBsAg and HBV
nohistochemically for HBsAg and hepatitis B core antigenDNA became positive at week 53. Sequence analysis re-
(HBcAg) A routine liver b|opsy was performed for all vealed a YIDD mutant at the YMDD motif of the DNA-
surviving patients in February 1999 and the presence opolymerase gene of HBV. Liver biopsy was positive for
HBV DNA in liver tissue was tested using PCR. All fol- HBsAg and HBcAg on immunostaining. His graft function
low-up information of the surviving patients was updated todeteriorated rapidly and retransplantation was performed at
August 31, 1999. week 70 using a combination of adefovir and HBIG prophy-
laxis. He remained well with normal graft function 25 weeks
after retransplantation with an anti-HBsAD titer of more than

RESULTS 100 IU/L and no detectable serum HBV DNA by PCR.

. The remaining 25 survivors had no biochemical or his-
Clinical Qutcome tologic evidence of recurrent hepatitis B. Serum HBV DNA

Five patients, including two who were in the intensive remained negative at the latest follow-up as measured by
care unit before transplantation, died of causes unrelated tooth bDNA assay and PCR in all 25 patients. Nineteen
HBV at 5 to 36 days after surgery. The causes of death werpatients became negative for HBsAg from 5 to 431 days
intracerebral hemorrhage, bacterial endocarditis, systemiafter transplantation and remained so at a median follow-up
candidiasis, and graft failure from hepatic venous outflowof 13 months (range 6—47). Thirteen of these 19 patients
obstruction and from inadequate graft size in one patientleveloped anti-HBsAb in their serum a median of 4 days
each. None of these patients had detectable HBV DNA ir(range 2—30) after transplantation, and this persisted a me-
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dian of 6 months (range 1-21). The median serum alaninef our patients reflect two main concerns with the poor
aminotransferase level was 25 IU/L (range 8—-80) and the@utcome of liver transplantation in Asian patients with
total bilirubin was 15umol/L (range 8—-36). In six patients, chronic hepatitis B: early death resulting from the advanced
however, HBsAg persisted or reappeared after a period aftage of the liver disease, and late graft loss resulting from
temporary clearance. Before lamivudine therapy, five ofrecurrent hepatitis.
these six patients had evidence of active viral replication First, because of the late presentation and referral for
(positive for HbeAg and negative for HBV DNA, & 4; transplantation, most of our patients had advanced liver
positive for HBeAg, n= 1; HBV DNA unknown, n= 1). disease, and 12 of 31 required intensive care before trans-
Two had received lamivudine therapy for more than 4plantation. Ho et &f showed that late referral and more
weeks before transplantation, and both cleared HBeAg beadvanced chronic liver disease probably accounted for the
fore transplantation. The liver function tests, viral serologyworse outcome of Asian patients with chronic hepatitis B
at the last follow-up, and the most recent liver biopsyafter liver transplantation at Stanford University. In Asian
studies for these six patients are shown in Table 3. Onlyountries, the extreme scarcity of cadaveric organ donors
patient 26 had notable abnormal liver function that wasand the longer waiting time before transplantation aggravate
attributed to delayed portal vein thrombosis. Serum HBVthis problem. Living-donor liver transplantation offers an
DNA remained undetectable by PCR 10 to 36 months afteoption for these patients to receive earlier transplantation.
transplantation. With the use of this technique in 45% of the patients in the
present series, our early death rate of 16% was acceptable
and was low compared with those of 30% to 40% reported
previously®1®

Apart from patient 15, who had retransplantation for Second, the presence of active HBV replication has been
recurrent hepatitis B, there was no histologic feature ofreported to predict a higher recurrence rate and a poor
recurrent hepatitis in the latest liver biopsy sample of theoutcome!® Most Asian patients have hepatitis B infection
remaining 25 survivors, and immunostaining for HBsAg acquired early from mother to newborn at birth or between
and HBcAg was negative in all. Patients 6 and 16, oneclose contacts in early childhod@.The immune tolerance
positive and one negative for serum HBsAg after transplanto HBV after infection at an early stage of life results in a
tation, had HBV DNA in liver tissue detectable by PCR. higher rate of chronicity, recurrent flares of activity, and

hence a high viral load. Three quarters of our patients had
evidence of active viral replication as shown by the pres-

DISCUSSION ence of HBeAg or HBV DNA in serum before lamivudine

Despite the existence of an effective hepatitis B vaccingreatment. Twelve patients were positive for HBeAg and six
for nearly 20 years, chronic hepatitis B remains the mostvere positive for HBV DNA at the time of transplantation.
important cause of end-stage liver disease in Asia, includingNonetheless, our results showed that lamivudine prophy-
Hong Kong. In this series, patients with chronic hepatitis Blaxis alone, without the need for additional HBIG therapy, is
constituted nearly 50% of all those who underwent liverhighly effective in preventing recurrent hepatitis B in this
transplantation for end-stage liver disease at Queen Margroup of high-risk Asian patients. The graft survival rate of
Hospital during the study period. The clinical characteristics81% at a median follow-up of 16 months after transplanta-

Liver Biopsy

Table 3. DATA FOR THE SIX PATIENTS WHO REMAINED HBsAg-POSITIVE AFTER

TRANSPLANTATION
Serum Liver Biopsy
Months
Patient After ALT Bilirubin HBV HBV
No. Transplant  (lU/L) (umol/L) HBsAg HBeAg DNA* Histology HBsAg/HBeAgt DNAt

6 37 16 19 + - - Normal (month 29) - +
10 35 34 21 + — - Mild nonspecific (month 27) - —
12 30 26 28 + — - Nonspecific (month 24) - —
20 17 36 7 + - - Mild nonspecific (month 10) - -
26 14 38 78 + — - Ischemia (month 7) - —
29 9 33 33 + — - Mild acute rejection (month 3) - —

HBsAg, hepatitis B surface antigen; ALT, alanine animotransferase; HBeAg, hepatitis B envelope antigen; HBV, hepatitis B virus.
* By branched-chain DNA assay and polymerase chain reaction.

1By immunostaining.

1By polymerase chain reaction.
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tion is comparable to that in patients who receive transplanteelatively benign cours&23but our only patient with re-
for liver diseases unrelated to HBV. The incidence of re-currence had rapid graft loss requiring retransplantation. In
current hepatitis B resulting from viral breakthrough is low addition, although the incidence of viral breakthrough was
(3.8%). Twenty-five of the 26 survivors had no biochemicallow in the present series, it is possible that more mutants
or histologic evidence of recurrent hepatitis and serum HBVmay develop with longer follow-up. Combination therapy
DNA has remained negative by the highly sensitive PCRhas been suggested to overcome this problem of drug resis-
Most of the patients cleared HBsAg, and some even devekance. Excellent results have been reported with the use of
oped anti-HBsAb in serum. This spontaneous appearance ebmbination of lamivudine and HBIG as prophylaxiOur
anti-HBsAb was unexpected. It occurred without the needstudy has shown that lamivudine prophylaxis in patients
for additional HBIG therapy or any vaccine and despitewith chronic hepatitis B can result in spontaneous develop-
continuing immunosuppressive therapy. The spontaneousent of anti-HBsAb in serum after transplantation. Hence,
development of immunity offered additional protection the need for additional HBIG for all patients is questionable,
against the development of viral mutants and recurrenparticularly in view of the disadvantages of high cost, po-
hepatitis, although this lasted for an average of 6 monthsential mercury toxicity, and the need for parenteral admin-
only. The significance of the persistence or reappearance ddtration associated with HBIG therapy. The use of multiple
HBsAg in the serum of six patients was not clear. Only oneantiviral agents as prophylaxis is a more attractive strategy.
of these six had HBV DNA detected in liver tissue by PCR.In view of the low incidence of viral breakthrough in the
Although liver transplantation removed the major source ofpresent series, combination therapy may be necessary only
HBV in the diseased liver, and lamivudine is highly effec- for selected patients at risk.
tive in suppressing HBV replication, the persistence of HBV  The absence of recurrence in 15 patients who received
may continue in extrahepatic organs. Long-term follow-uplamivudine for only 1 to 16 days before transplantation
study is required to determine the outcome of this “healthyraised the additional question as to the best timing for the
HBsAg carrier” status after transplantation. initiation of lamivudine treatment. Although pretreatment

In a multicenter trial of lamivudine in compensated Chi- with lamivudine is usually started while the patient is wait-
nese patients with chronic hepatitis B, lamivudine resistancéng for a liver graft3it may be possible to initiate treatment
resulting from mutation at the YMDD locus occurred in only when a liver graft becomes available to reduce the risk
14% of patients who were treated for 12 month<om-  of inducing resistance. Further studies are required to define
pared with our study population, these nontransplant pathe best prophylactic strategy to prevent recurrence after
tients had a higher viral load and hence a higher risk foiliver transplantation in patients with chronic hepatitis B. In
viral mutation because all of them had serum HBV DNA the meantime, however, our results showed that with the use
levels of at least 5 pg/mL and the major source of HBV inof lamivudine prophylaxis alone, Asian patients with
the liver was not removed. Our viral breakthrough rate at ahronic hepatitis B can achieve good results after liver
median follow-up of 16 months was 3.8%, which is lesstransplantation.
than the 10% recurrence rate reported in an early series
using lamivudine as prophylaxis after liver transplanta-
tion.®* The lower frequency in our population may be at- References
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