Hepatobiliary & Pancreatic Diseases International

Lamivudine prophylaxis of liver allograft HBV
reinfection in HBV related cirrhotic patients
after liver transplantation

Shi-Chun Lu, Lu-Nan Yan, Bo Li, Tian-Fu Wen, Ji-Chun Zhao, Nan-Sheng Cheng,
Chong Liu, Jun Liu, Xiao-Bo Wang, Xiao-Dong Li, Shan Qin, Lian-Shan Zhao,

Bin-Jun Lei and Xiu-Hui Zhang
Chengdu, China

BACKGROUND; Liver allograft hepatitis B virus ( HBV)
reinfection and hepatitis B { HHB) recurrence jeopardize the
long-term survival of recipient and liver allograft. Lamivu-
dine has been referred as a novel antiviral agent against
HBYV in HBYV cirrhotic patients even in liver transplantation
setting. We assessed the prophylatic effect of lamivudine on
liver allograft HBV reinfection and clarified the dynamic
changes of HBV markers in HBV related decompensated
liver cirrhosis after liver transplantation.

METHODS: Twenty-five recipients were divided into three
groups; HBV active replication group (15 recipients), HBV
inactive replication group (7), and control group {3). 100
mg/d lamivadine was administered preoperatively except
in the control group. The HBV markers of serial sera and
liver biopsy samples of the 25 recipients were evaluated re-
gularly with enzyme-linked radioinmmunoassay, HBV DNA
fluorecent quantitative assay, fmmunohistochemical stain-
ing, labelled streptavidin biotin { LSAB) and digoxin la-
belled HBV DNA hybridization in situ. The dynamic alter-
nation of HBV markers under lamivudine prophylaxis was
observed.

RESULTS: In the HBV active replication group who had
received lamivudine 2 weeks before liver transplantation,
serum HBV DNA positive converted to negative by 80%.
HBsAg of all recipients disappeared after liver transplanta-
tion, but corresponding antibodies of HBV appeared within
one weck after the operation. HBsAb 9/15, HBcAb 13/15
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and HBeAb 11/15 appeared and subsided gradually within
24 weeks. HBV DNA in sera was kept negative; HBsAg,
HBcAg and HBV DNA hybridization in situ of liver biopsy
samples remained negative after use of lamivudine. Ten of
the 15 recipients showed clearance of HBV, and per se
HBV markers were undetectable both in serum and Liver bi-
opsy samples between 12 to 44 weeks (24 weeks on ave-
rage). The 1-, 2-year survival rates were 83% in this
group. Two of the 15 recipients developed HBV allograft
reinfection or recurrence of hepatitis 2 years after lamivudi-
ne monoprophylaxis {2/15, 13.3%). In the HBV inactive
replication group, the outcome was similar to that of the
HBYV active group. The HBV antibody frequency was HBs-
Ab 4/7, HBcAb 6/7, and HBeAb 2/7. Three of 7 recipients
showed HBV clearance both in sera and liver biopsy sam-
ples, whereas in the control group all 3 recipients developed
HBYV allograft reinfection and recurrent hepatitis 8, 10, 12
months postoperatively; one of them died of fibrosing cho-
lestatic hepatitis, and the remaining 2 recovered after addi-
tional lamivudine therapy. The overall allograft reinfection
rate was 9.1% (2/22) and the overall 1-, 2-year survival
rates were 87% in the lamivudine prophylaxis group.
CONCLUSIONS : Lamivudine prophylaxis can prevent ef-
fectively liver allograft froom HBV reinfection in patients
with HBV-related decompensated liver cirrhosis even in
HBYV active replication recipient after liver transplantation.
Its long-term outcome remains to be studied.

( Hepatobiliary Pancreat Dis Int 2004 3; 26-32)
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Introduction

Ithough liver transplantaton (LT) is the only
A promising method to cure HBV-related end-

stage hepatopathy, it has promised not too much
up to now because the reinfection rate is as high as 70%-
80%, with a 1-year survival rate of 68% and a 3-year
survival rate of 44%..1] Since the late 1990s, liver trans-
plantation has been expanding throughout China with
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more than 500 new recipients each year, of whom over
80% are HBV-related and over 50% have active HBV
replication.[2] This kind of risk is becoming more and
more important while recipients and allografts have a
longer survival period. It has been reported thar the re-
infection of liver allograft after liver transplantation could
be prevented and treated successfully through the admi-
nistration of lamivudine plus hepatitis B immunoglobulin
(HBIG),’*] but similar studies are not repotted in
China. From February 1999 to December 2001, we sys-
tematically used lamivodine on 25 out of 50 liver trans-
plantation patients to prevent the reinfection of HBV and
conducted a non-randomized control study with a fol-
low-up of 6-36 months.

Methods

Patients

In 50 recipients who had LT from February 1999 to De-
cember 2001, 41 (82%) were due to end-stage hepa-
topathy with HBsAg ( hepatitis B surface antigen) posi-
tive. 22 (54%) of these patients had active HBV DNA
replication or/and positive HBeAg, but 7 of them died
soon after surgery because of causes irrelevant to HBV
reinfection, and they were excluded. Other 19 patients
had only posidive HBsAg or positive HBV markers on
their native livers detected by immunochistochemistry
with inactive HBV DNA replication. Of the 19 pa-
tents, 8 had primary liver cancer and 1 died soon after
surgery from pulmonary infection, so 10 patients were
also excluded. At last a total of 25 patients in our study
wete followed up for 6-36 months ( Table 1). The re-
cipients included were those with preoperative decom-
pensated hepatic disease showing HBsAg positive in se-
rum or/and HBV DINA active or/and HBcAg immuno-
histochemically positive in their liver tissue. Those with
anti-HCV positive or cytomegalovirus IgG/IgM positive
or HBcAb positive were excluded from this study.
Those who needed long time anti-virus therapy were
not included either because the activeness of HBV was

Table 1. The data of the 25 patients at the beginning of the study

Age (v) 39(25-58)

Male/female 22(88%)/3(12%)

Average time after LT (mon) 12(6-36)

Serum HBsAg positive (%) 25(100)

HBeAg positive (%) 13(52)

Immunohistochemical staining FBsAg(+) 20(80%)
HBcAg(+) 10(40%)

HBY DNA hybridization in sito positive 15(75%)

HBV DNA fluorescent quantiatively positive 9.2%10° copy/L

ALT 60 IU/L

Bilirubin level in serum 120 pmol/L

Albumin level in serom 35(2547) gL
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disturbed. Informed consent was obtained from all pa-
tients in this study and the study was approved by the
ethics committee of the hospital.

Methods

The 25 patients were divided non-randomized into
two groups of active HBV DINA replication group (15
patients with HBV DINA positive ot/and HBeAg posi-
tive) and inactive HBV DNA replication group (10 pa-
tients with HBsAg positive but HBV DNA/HBeAg ne-
gative). Of the latter group, 3 patients were not given
lamivudine because of its unavailability in China before
2000, and they acted unintentionally as negative con-
trols. The administration of lamivudine was as follows:
100 mg po qd for as early as possible before operation
and 100 mg po qd in two years after operation. The dy-
namic alteration of HBV markers in liver tssue and se-
rum was observed and the 1- and 2-year survival rates
were documented. Successful prevention and treatment
was defined as the following items; 1**12] clinical clea-
rance, immunohistochemically negative HBV markers in
serum and liver tissue ; negative HBV DINA in serum as-
sessed by fluorescent quantitative method; negative HBV
DINA in liver tissue determined by hybridization in situ;
effective antibodies alone present in serum; HBV clea-
rance and HBsAb rising up to 10 IU/L!'2] and lasting
for more than 2 years spontaneously or after vaccination.
Prevention and treatment failed when HBsAg positive in
serum, or HBV DINA positive revealed by fluorescent
quantitative method, or HBV markers positive in liver
tissue could be considered HBV reinfection. These inde-
xes plus elevated levels of bilirubin or transaminase and
clinical manifestations could be considered HB recur-
rence. HBeAg negative and HBV DNA positive could
be explained as failure of lamivudine prophylaxis.

Enzyme-linked immunoassay method { Abbott La-
boratories, North Chicago, IL, USA) was used to de-
tect HBsAg, HBeAg and cormesponding antibodies.
HBV DINA fluorescent quantitative analysis was made by
the Hepatitis Research Lab of this hospital, with a lower
valve of 0.05 pg/ml ( 10*°copy/ml of HBV DNA by
PCR ). HBsAg and HBcAg in liver tissue were detected
by SLAB method (from BioGenex, San Romon, CA
94583, USA). HBV DNA in liver tissue was measured
by hybridizatdon in situ method labelled by digoxin
( probe label box bought from Behringer Mannuheim
GmBH, Germany ), and digoxin antibody purchased
from Roche Diagnostics Corperation, Indianapolis, USA.
Biopsy specimens were taken regularly from the narive
host liver, the allograft before implantation, the trans-
planted allograft before closing the abdomen, and 1, 4,
12, 24, 48, 72, 96 weeks or whenever biopsy was need-
ed respectively after transplantation. Informed consent
was obtained from the patients and their families for each
needle biopsy, and the coupled samples were judged by
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two pathologists who knew nothing about the patients
and their clinical data. The criteria for judgement in-
cluded the degree of liver lesions and the staining of
HBsAg and HBcAg by peroxidase.

Statistical analysis

All data were represented as means *standard devia-
ton; the long-term survival rate was analyzed using the
Kaplan-Meier method.

Results

Dynamic alteration of HBV markers in recipients
with active HBV replication

The average HBV DINA was 9.2 X10%copy/ml in the 15
patients with active HBV replication at the beginning.
After being given lamivudine for 2 weeks before opera-
tion, 12 of them (80%) showed HBV DINA in their se-
rum. Only those patients who had had preoperative
lamivudine administration less than 1 week were HBV
DINA positive shown by fluorescent quantitative me-
thod. All the patients in this group continued uvsing
lamivudine after surgery. HBsAg and HBeAg remained
negative in the serum, and the corresponding antibodies
appeared as early as 1 week after operation. Nine pa-
tents had HBsAb, 13 had HBcAb and 11 had HBeAb;
all these antibodies disappeared gradually within 6 mon-
ths. In patients who were HBsAb positive 1 week after
operation, the average amount of antibodies was more
than 164 IU/L, which was considered to be related to
the blood and blood products administered. The HBV
DINA quantity in these patients remained undetectable
using fluorescent quantitative method. The bilirubin and
ALT levels in serum increased moderately in 2 weeks,
decreased after 3 weeks, and normalized 3 months after

openation. Needle biopsy of the liver 1-4 weeks after
surgery found that only 2 patients had mild positive reac-
tion of HBsAg, 1 patient was HBcAg positive, and all
HBYV markers described as above became negative in 3
months. All patients remained HBV DINA negative after
digoxin-marked HBV DINA hybridization in situ (' Table
2). Follow-up for 12-44 weeks showed that HBV
markers disappeared in serum and liver tissue in 10 pa-
tients, with an average disappearance time of 23.7%
13. 05 weeks and 4 weeks respectively. The clinical clea-
rance was irrelevant to the HBV DINA level in serum
before operation.

One patient with clinical clearance at 1 year show-
ed HBsAb 764 TU/L in the first week postoperatively,
84.5 TIU/L at the 24th week, and less than 2 TU/L at 1
year. At the end of 2 years, HBsAg became positive,
HBV DINA fluorescent-quantitatively positive and HBe-
Ag negative with no corresponding elevation of bilirubin
and transaminase. This phenomenon could actually be
YMDD variation (1/22, 4.6%). Unfortunately, ano-
ther patient died from HB recurrence at 2 years; at 1
year the patient showed good ocutcome of clinical clea-
rance in this group.

Dynamic alteration of HBV markers in recipients
with inactive HBV replication

The results of using lamivudine in 7 recipients with
inactive HBV replication were similar to those in patients
with active HBV replication. HBsAg disappeared imme-
diately after operation, and the corresponding antibodies
could be detected within 1 week postoperatively { HBs-
Ab 4/7, HBcAb 6/7, HBeAb 2/7). These antibodies
lasted for about 24 weeks, but HBcAb and HBeAb las-
ted longer than HBsAb. The HBV markers disappeared
in 1-2 years in 3 patients ( Table 3). HBV remained im-
munchistochemically negative in liver tissues for 6 mon-

Table 2. Dynamic alteration of HBV markers in serum and liver tissue in recipients with active HBV replication under lamivudine prophy-

laxis (15 patients)

After Weeks
HBV marker Preoperation .
operation  q_ 2- 4- 8- 12- 24- 48- 60- 72- 96-
Marker in serum
HBsAg 15/15 1/15 015 015 015 013 0/5 /4 04 1/2
HBeAg 6/15 015 015 015 0/15 0/13 0/5 04 04 02
Anti-HBs 015 9/15 10/15 5/15 2/15 1/13 0/5 04 04 02
Anti-HBc 15/15 13/15 15/15 9/15 5/15 3/13 0/5 /4 04 1/2
Anti-HBe 315 11/15 10/15 7/15 3/15 1/13 0/5 04 04 1/2
HBV DNA 9.2x107 Negative Negative Negative Negative Negative Negative Negative Negative 0/2
Bilirabin level ( pmol/L)  37.71%10 157.15130 7019 50%8 38t6 <28 <28 <28 <28 <28
ALT (IU/L) 40+10 15050 100+10 60£20 50+20 30+10 30+10 30x10 30x10
Marker in liver tissue
HBsAg 10/15 0715 2/15 2/15 015 013 0/5 /4 04 0/2
HBcAg 10/15 015 0/15 1/15 0/15 0/13 0/5 04 04 02
HBV DNA hybridization ~ 10/15 0715 015 0/15 015 013 0/5 /4 04 0/2
in sitn
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Table 3. Dynamic alteration of HBV markers in serum and liver tissue in recipients with inactive HBV replication under lamivudine pro-

phylaxis (7 patients)

HBV mark P i Afiee Weeks
« reoperaion operation  1_ 2- 4- 8- 12- 24- 48- 96- 144-
Marker in serum
HBsAg 5/7 0/7 o7 0/7 0/7 o7 1/6 0/4 01
HBeAg 0/7 0/7 o7 0/7 0/7 07 0/% 074 01
Anti-HBs 0/7 0/7 4/7 4/7 3/7 47 1/6 2/4 171
Anti-HBc 7/7 4/7 6/7 6/7 5/7 5/7 2/6 0/4 01
Anti-HBe 2/7 6/7 2/7 2/7 2/7 277 2/6 0/4 01
HBV DNA by PCR. Negative Negative Negative Negative Negative Negative Negative Negative Negative
Bilirubin level in seram Mildly Negative Almost Normal Normal Normal Normal Normal Normal
elevated normal
ALT Mildly Elevated Almost Normal Normal Normal Normal Normal Normal
elevated normal
HBV marker in liver tissue
HBsAg 7/7 0/7 o7 o7 0/7 0/7 277 2/7 0/4 01
HBcAg 7/7 0/7 o7 o7 0/7 0/7 277 1/7 0/4 01
HBV DNA hybridization — 0/7 Negative Negative Negative Negative Negative Negative Negative Negative Negative
in sitn

Table 4. Dynamic alteration of HBV markers in serum and liver tissues in recipients with inactive HBV replication without use of lamivu-

dine (3 patients)
After Weeks
HBV marker Preoperation .
operation . 2- 4- 8- 12- 24- 48- 96- 144-
Marker in serum
HBsAg 3/3 0/3 03 0/3 0/3 33 3/3 1/2 01
HBeAg 0/3 0/3 03 0/3 0/3 o3 1/3 072 01
Anti-HBs 0/3 3/3 3/3 3/3 0/3 03 0/3 0/2 01
Anti-HBe 3/3 3/3 3/3 3/3 3/3 3/3 3/3 2/2 111
Anti-HBe 2/3 3/3 33 3/3 3/3 3/3 3/3 2/2 171
HBV DNA by PCR. Negative Negative Negative Negative Negative Negative 5.6%10° Negative Negative
Bilirubin Mildly Elevated Elevated Elevated Elevated Almost  Elevated Normal Normal
elevated normal
ALT Mildly Elevated Elevated Elevated Elevated Normal Mildly —Mildly  Mildly
elevated clevated elevated elevated
Marker in liver tissue
HBsAg 3/3 0/3 03 0/3 1/3 3/3 2/3 1/2 01
HBcAg 3/3 0/3 o3 03 0/3 33 3/3 1/2 01
HBV DNA hybridization = Negative Negative Negative Negative Negative Negative Positive Negative Negative
in sitn

ths. Although HBcAg and HBsAg became positive in
liver tissues in two patients after half a year, no change
was observed in biochemical indexes and HBV DNA re-
mained negative after hybridization in situ ("Table 3).

Dynamic alteration of HBV markers in 3 controls

In the 3 patients who were not given lamivudine,
their HBsAg and HBcAg disappeared immediately after
operation and the antibodies emerged within 1 week and
existed for half a year. HBsAg in liver tissues was posi-
tive at the 12th week , and HBsAg and HBcAg were de-
tected in half a year. Eight-12 months after operation,
HBV DINA in serum became positive and the levels of

bilirubin and transaminase elevated. HBV DNA was
positive after hybridization in situ at the same time. In 1
patient dead liver tissue showed the characteristics of fi-
brosing-cholestatic hepatitis. In 2 patients who were
treated comprehensively including the use of lamivudi-
ne, HBV DNA became negative with decreased levels
of bilirubin and transaminase (Table 4). Follow-up re-
vealed that 1 patient in the control group died from HB
recurrence (fibrosing-cholestatic hepatitis ), from the ce-
rebral haemorrhage irrelevant to HB recurrence, and still
1 from HB recurrence because of allograft HBcAb posi-
tive. According to the mentioned definition, the 24-
144-week clinical clearance of HBV in the 22 patients in
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the two groups was at least 59% (13/22), HBV reinfec-
tion was 9% (2/22), HB recurtence and YMDD varia-
tion were 4.5% (1/22) respectively, and one patient
died from HB recurrence. The clinical clearance in the
control group was 0 (0/3), HBV allograft reinfection
and HB recurrence were 100% (3/3); one (33%) died
in the first year and the death rate was 33% (1/3).

Discussion

In the 1990s, Samuell et all!l reported that HB recur-
rence rate in patients with active HBV replication after
LT was 90%-100%. HBIG was once used to prevent
such recurrence reducing the rate to 33%, but still not
satisfactory for HBV DNA positive patients.[!+*] Hence
patients with active HBV replication were strongly con-
traindicated for LT. Greillier in 1996 reported 10 LT pa-
dents with HBV DNA positive who were given lamivu-
dine. In the following 18-90 weeks, HBsAg in 9 pa-
tents became negative at the 24th week, HBV DNA in
1 patient remained positive and recurred at the 72nd
week. From that time on, lamivudine has been used
widely to prevent HB recurrence in LT recipients for
HB related hepatopathy, and this kind of disease is indi-
cated again for LT . 13-18] Because of many HB patients in
China and other Asian countries the improvement of this
remedy is of special significance.[1°

In our study, 80% (12/15) recipients with HBV
DINA positive showed decreased HBV DNA in serum to
an undetectable level when lamivudine was given 2
weeks before surgery. Administration of lamivudine less
than 7 days could hardly make HBV DNA negtive.
This effect is seemingly better than that in HBV active
replicating patients receiving no liver transplantation.[?’!
Using lamivudine decreased HBV particles in blood cir-
culation before LT as many as 97%, thus decreased the
chance for virus to reenter the allograft. Our study also
confirmed the advice that the recipients with active HBV
replication should use lamivudine at least for 2 weeks
ahead of surgery to prevent HB recurrence.[?! The mar-
kers in serum in patients who had received lamivudine
prophylaxis regime dropped sharply, HBsAg and HBeAg
disappeared after surgery, and the corresponding anti-
bodies emerged within 1 week (HBsAb 9/15, HBeAb
11715, HBcAb 13/15) and existed for 24 weeks. Most
importantly, HBsAb showed an emergence rate of over
60%. In another study we suggested that it could possi-
bly be introduced during transfusion of blood and blood
products after operation.|?>2] In a week, its concentra—
don in serum could be higher than 160 TU/L, recog-
nized as an effective protective level[!:13] Subsequently,
HBsAb began to decrease significantly within 6 months.
Needle liver biopsy and HBV DINA hybridization in sitn
showed no reappearance of HBV markers, indicating
that allograft is well protected. A small volume of HBs-
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Ag and HBcAg was shown immunchistochemically in
liver tissues in the 1st-4th weeks, but they soon became
negative. If experimental error could be excluded, the
following auto-clearance mechanisms of recipients might
be involved: promptly or rapid decrease of HBV DINA
particles and inhibition of HBV replication after lamivu-
dine administration; elimination of the host nest of HBV
in the native liver; dilution of viruses in serum after in-
traoperatively transfusion of a large volume of blood and
fluid; HBsAb neutralization of HBV viruses in over
60% patients who receive HBsAb passively and uncon-
sciously. The stage was called security period under la-
mivudine coverage ( may conjoined with HBIG) after
LT operation. HB recurrence was not observed in pa-
tients of this stage and HBV was cleared clinically in over
59% patients. In contrast, other reports showed that HB
recurrence was within half a year.!1+°]

Twelve-44 weeks after operation in this study,
HBV markers in serum and liver tissues became negative
in 10 of 15 (66.7%) recipients within an average of 24
weeks. Clinical clearance was obtained but no complete
elimination of HBV was indicated. Because the replica-
ting mechanism of HBV remained unclear and the obser-
vation time was short, more time was needed for further
evaluation.

In our study one patient (4.5%) had YMDD varia-
tion after lamivudine administration for 2 years. We
consider that despite the use of both lamivudine and
HBIG, HB recurrence may indicate the risk of virus
variation. In case of clinical clearance, it might be nece-
ssary to stimulate active immunity in recipients after
HBV vaccination to protect the hosts from HBV infec-
tion.[12]

It was reported that the 1-year recurrence rate in
patients with HB related hepatopathy after LT was 70%-
80%, and the actual 2-year survival rate was 54%.1]
HBYV could be activated again under immunosuppressive
state in recipients with inactive replicative HB related
hepatopathy (HBsAg+, HBV DNA-). ("] Three pa-
tients in our control group were not given lamivudine
promptly, resulting in HBV DNA positive at the 8th
month, HBsAg and HBeAg in serum positive at the
10th month, and HBsAg and HBcAg in liver tissue posi-
tive at the 12th month. On the contrary, no one had
HB recurrence in 7 recipients who received lamivudine,
and 3 of them had clinical clearance. Further, no recur-
rence was observed in a year. This result showed that
lamivudine prophylaxis is reasonable and necessary to
prevent HBV allograft reinfection and HB recurrence
even in patients with inactive HBV replication after
LT.[2-28]

In our study, 22 patients had one HB recurrence
on average after follow-up for one year except for YM-
DD variation in one patient (4.5%), which was less
than 14% reported by Lai with 1- and 2-year survival
rates of more than 83%. In our control group, the rates
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of HBV allograft reinfection and HB recurrence were
100%, and the mortality was more than 33%. This study
has demonstrated that lamivodine is used satisfactorily to
prevent HBV allograft reinfection and HB recurrence af-
ter LT, but the clinical significance of HBsAb emer-
gence demands further study.l”’
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