1842 THE NEW ENGLAND JOURNAL OF MEDICINE

Dec. 16, 1993

LIVER TRANSPLANTATION IN EUROPEAN PATIENTS WITH THE HEPATITIS B SURFACE
ANTIGEN

Dibier SamueL, M.D., RAINER MULLER, M.D., GRAEME ALEXANDER, M.D., Luict Fassati, M.D.,
Béatrice Ducor, M.D., JeaN-Pierre BENHaMOU, M.D., HEnrI BismuthH, M.D,,
AND THE INVESTIGATORS OF THE EUROPEAN CONCERTED AcCTION ON VIRAL HEPATITIS STUDY*

Abstract Background. The role of liver transplantation
in patients positive for the hepatitis B surface antigen
(HBsAg) is controversial because of the high rate of recur-
rent hepatitis B virus (HBV) infection. It has not been de-
termined whether this risk is greater for certain patients
and whether the administration of anti—-hepatitis B surface
antigen (anti-HBs) immune globulin is beneficial.

Methods. We conducted a retrospective study at 17
European centers of 372 consecutive HBsAg-positive pa-
tients who underwent liver transplantation between 1977
and 1990. Recurrence of HBV infection was defined as the
reappearance of HBsAg in serum.

Results. For all 334 patients with follow-up data, the
mean (+SE) three-year actuarial risk of recurrence of
HBV was 50+3 percent. The risk was 67+4 percent
among 163 patients with HBV-related cirrhosis, 32+5 per-
cent among 110 patients with cirrhosis related to hepatitis
delta virus, 40+16 percent among 14 patients with fulmi-
nant hepatitis delta infection, and 177 percent among 39
patients with fulminant HBV infection (P<0.001). Among
the patients with HBV-related cirrhosis, the risk of HBV
recurrence was greatest (83+6 percent) in those who
were seropositive for HBV DNA at the time of transplanta-

IVER transplantation is an established treatment
for life-threatening liver disease, and patients
with chronic or acute liver failure due to hepatitis B
virus (HBV) infection represent a large pool of can-
didates for liver transplantation."? However, numer-
ous reports describe a high rate of recurrence of HBV
infection after liver transplantation, with severe graft
disease®® and decreased survival of patients and
grafts.5!* The role of liver transplantation in patients
positive for hepatitis B surface antigen (HBsAg) re-
mains controversial, especially in patients with active
HBYV replication (i.e., those seropositive for the hepa-
titis B e antigen [HBeAg], HBV DNA, or both)."!
Many attempts to prevent HBV infection of the graft
have been described, including short-term'®'?*'* and
long-term!*!'® administration of polyclonal anti—hepa-
titis B surface antigen (anti-HBs) immune globu-
lin, administration of monoclonal anti-HBs immune
globulin,'® active immunoprophylaxis,?® antiviral
therapy,?' and a combination of these treatments.?
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tion and lowest (58=+7 percent) in those with neither HBV
DNA nor hepatitis B e antigen detectable in serum. With
respect to the use of passive prophylaxis with anti-HBs
immune globulin, the risk of HBV recurrence was 75+6
percent among the 67 patients given no immunoprophy-
laxis, 74+5 percent among the 83 treated for two months,
and 364 percent among the 209 treated for six months or
longer (P<0.001). In a multivariate analysis the predictors
of a lower risk of HBV recurrence were the long-term ad-
ministration of the immune globulin, hepatitis delta virus
superinfection, and acute liver disease. For the entire
study cohort, survival was 75 percent at one year and 63
percent at three years, but for those in whom HBYV infec-
tion recurred, survival was 68 percent at one year and 44
percent at three years.

Conclusions. In this retrospective study of HBsAg-
positive patients, liver transplantation had better resuits
in those who had fulminant hepatitis or delta virus
superinfection. An absence of viral replication at the
time of transplantation and long-term immunoprophylaxis
were associated with a reduced risk of recurrent HBV in-
fection and reduced mortality. (N Engl J Med 1993;329:
1842-7.)

Recently, encouraging reports have described the use
of long-term passive anti-HBs immunoprophylaxis,
especially in patients seronegative for HBV DNA.'%!7

As part of the European Concerted Action on Viral
Hepatitis (EUROHEP) project,? we evaluated the
results of liver transplantation in HBsAg-positive
patients in European centers to determine the fac-
tors that predict HBV recurrence and survival after
liver transplantation and to assess the effects of pas-
sive anti-HBs immunoprophylaxis on recurrence and
survival.

METHODS
Patients

A questionnaire was sent in March 1990 to the 69 liver-transplant
centers that were members of the European Liver Transplant Reg-
istry,! asking for data on all HBsAg-positive patients who had un-
dergone liver transplantation as of that date. The following data
were requested for each patient: age and sex; the type of liver dis-
ease diagnosed; status for HBV and hepatitis delta virus (HDV)
before transplantation (indicated by the presence of HBV DNA
detected by standard molecular hybridization technique and the
presence in serum of HBsAg, HBeAg, antibody to HBeAg, HDV
antigen, or antibody to HDV); methods used to prevent HBV re-
infection before, during, and after transplantation (details on the
use of polyclonal or monoclonal anti-HBs immune globulin, active
anti-HBs immunization, and other antiviral therapy); date of re-
appearance of HBsAg and HBV DNA; current status for HBV;
current status of the graft; duration of follow-up; dates of and
reasons for repeated transplantation; and date and cause of death.
Eighteen centers replied to the questionnaire. All HBsAg-positive
patients undergoing transplantation at each center from the initi-
ation of a program of liver transplantation at the center to March
1990 were described by the centers and included in this study. A
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second questionnaire was sent in June 1991 to 17 of the centers (the
center in Helsinki, Finland, reported that no HBsAg-positive pa-
tients had undergone transplantation) to update to June 1991 fol-
low-up data on the patients already included.

HBV recurrence was defined as the reappearance of HBsAg in
serum. With respect to the administration of anti-HBs immune
globulin, patients were classified into three groups: those who re-
ceived no immune globulin at all (no immunoprophylaxis), those
who received it for less than six months after liver transplantation
(short-term therapy), and those who received it for at least six
months after transplantation (long-term therapy). In each group,
some patients died before completing the course of immunoprophy-
laxis. These patients were included in the analyses according to the
intention-to-treat principle.

Statistical Analysis

Statistical analyses were performed with a BMDP statistical soft-
ware package.?* Means were compared by analysis of variance. All
patients were followed for the recurrence of HBV from the date of
transplantation to death, documentation of positivity for HBsAg, or
the last disease-free visit. Follow-up for survival analysis began on
the date of liver transplantation and continued until death or the
last visit. The status of all patients was updated by each center in
June 1991. Patients who received a second transplant, whether or
not they had had a recurrence of HBV, were included in the analy-
sis until their death or last visit. Survival and the recurrence rate for
HBYV infection were calculated with actuarial life-table analyses.
Survival curves were compared by the log-rank test. Multivariate
analyses were performed with the Cox model (with the Wald test for
assessing the effect of the entered variables on survival and recur-
rence rates for HBsAg and for calculating the relative risks of death
and HBV recurrence). The following variables were entered in the
multivariate analyses: anti-HBs immune globulin treatment (long-
term therapy vs. short-term therapy vs. no immunoprophylaxis),
year of liver transplantation (before 1986, 1986, 1987, 1988, and
1989), course of liver disease (acute vs. chronic disease; acute dis-
ease included fulminant HBV and fulminant HDV, and chronic
disease included HBV-related and HDV-related cirrhosis), serolog-
ic status for HBV DNA before liver transplantation (presence vs.
absence), serologic status for HBeAg before transplantation (pres-
ence vs. absence), and superinfection with hepatitis (HDV vs. non-
HDYV; HDV superinfection included HDV-related cirrhosis and ful-
minant HDV; non-HDV superinfection included HBV-related
cirrhosis and fulminant HBV).

REsuLTS

Liver transplantation was performed in 372 con-
secutive HBsAg-positive patients between 1977 and
March 1990 at 17 centers. The patients’ diagnoses are
shown in Table 1. Among the 201 patients with HBV-
related cirrhosis, the pretransplantation status for
HBV DNA was known in 163 (58 were seropositive
and 105 seronegative). The pretransplantation status
for HBeAg was known in 191 patients (73 were sero-
positive and 118 seronegative). The mean (*SE)
length of follow-up in the 372 patients was 24.8+19
months.

At the end of follow-up, the post-transplantation
status for HBsAg was known in 334 of the 372
patients: 176 (52.7 percent) were seronegative for
HBsAg, and 158 (47.3 percent) were seropositive.
Among all patients, the actuarial risk of recurrence of
HBYV after transplantation was 40*3 percent at one
year and 50*3 percent at three years. The three-year
actuarial risk of HBV recurrence after transplantation
was 67%4 percent in the patients with HBV-related
cirrhosis, 32+5 percent in those with HDV-related
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Table 1. Initial Liver Disease of the 372 Pa-
tients Studied and Their Serologic Status for
HBV DNA at the Time of Transplantation.

Disease/HBV No. oF

DNA STATUS PATIENTS
HBV-related cirrhosis 201
HBV DNA+ 58
HBeAg+ 33
HBeAg— 23
Unknown 2
HBV DNA- 105
HBeAg+ 27
HBeAg— 72
Unknown 6
HBYV DNA unknown 38
HBeAg+ 13
HBeAg— 23
Unknown 2
Fulminant HBV 39
HBV DNA+ 0
HBV DNA— 29
Unknown 10
HDV-related cirrhosis 110
HBV DNA+ 3
HBV DNA—- 100
Unknown 7
Fulminant HDV 14
HBV DNA+ 2
HBV DNA- 8
Unknown 4
Other diseases* 8

*Hepatocellular carcinoma and HBV in six patients, hepato- -
cellular carcinoma and HDV in one, and various liver discases
in one.

cirrhosis, 40=16 percent in those with fulminant
HDV, and 17%7 percent in those with fulminant HBV
(P<0.001) (Fig. 1). Among the patients with HBV-
related cirrhosis, the three-year actuarial risk of
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Figure 1. Actuarial Risk of Recurrence of HBV Infection as Indi-
cated by the Reappearance of HBsAg, Accerding to Initial Liver
Disease and Pretransplantation Viral-Replication Status.
HBV-C denotes HBV-related cirrhosis, F-HDV fulminant HDV,
HDV-C HDV-related cirrhosis, and F-HBV fulminant HBV. Values
in parentheses denote numbers of patients. DNA+ denotes the
presence of HBV DNA, and DNA— its absence.
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HBV recurrence was 83%6 percent in those seroposi-
tive for HBV DNA, 66+10 percent in those seronega-
tive for HBV DNA and seropositive for HBeAg, and
58+7 percent in those seronegative for HBV DNA and
HBeAg (P = 0.05) (Fig. 1).

Information on the administration of anti-HBs im-
mune globulin during or after transplantation was
available for 359 patients. This treatment was given to
292 patients: 209 received long-term therapy, 83 re-
ceived short-term therapy, and 67 received no immu-
noprophylaxis. The protocols for immunoprophylaxis
differed among centers and within them. Patients giv-
en short-term therapy did not receive the agent for
more than two months after transplantation, and pa-
tients given long-term therapy received it for six
months, for one year, or indefinitely. Both these
groups received immune globulin either on a routine
basis or in relation to their serum anti-HBs titer; the
mean amount given each group at two months cannot
be calculated from data collected for this study. The
actuarial risk of HBV recurrence after transplantation
in relation to the duration of treatment with anti-HBs
immune globulin is shown in Figure 2. There was no
difference in risk between the patients given no thera-
py and those given short-term therapy, but there was
a substantial reduction of risk in the patients given
long-term therapy (P<<0.001). The mean time to HBV
recurrence after liver transplantation was 3.2+2.7
months in patients not given immunoprophylaxis,
3.0%2.6 months in those given short-term therapy,
and 8.6+6.8 months in those given long-term therapy
(P<0.001). For patients with HBV-related cirrhosis,
the three-year actuarial risk of HBV recurrence after
transplantation was 78+8 percent, 90+6 percent, and
566 percent among the 29 patients not given im-
munoprophylaxis, the 37 given short-term therapy,
and the 100 given long-term therapy, respectively
(P<0.001). For patients with HDV-related cirrhosis,
the three-year actuarial risk of HBV recurrence after
transplantation was 70£14 percent, 5610 percent,
and 17%6 percent among the 10 patients given no
immunoprophylaxis, the 25 given short-term therapy,
and the 66 given long-term therapy, respectively
(P<0.001). Among patients with HBV-related or
HDV-related cirrhosis, there was no significant differ-
ence between the group given no immunoprophylaxis
and the group given short-term therapy, but there
was a significant difference between these groups
combined and the group given long-term therapy
(P<0.001). Among patients with fulminant HBV, the
three-year actuarial risk of recurrence of HBV after
transplantation was 58+22 percent in the 6 patients
given no immunoprophylaxis and 0 percent in the 24
given long-term therapy (the number of patients given
- short-term therapy was too small to permit analysis).
The three-year actuarial risk of HBV recurrence after
transplantation was 34+ 16 percent among the 11 pa-
tients with fulminant HDV who were given long-term
therapy (this group was not compared with the two
other groups because the number of patients in whom
an effect could be identified was too small). Because
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Figure 2. Actuarial Risk of Recurrence of HBV, According to the
Duration of Passive Prophylaxis with Anti-HBs Immune Globulin.

The risk of recurrence in the group given long-term therapy was
significantly lower than in either of the other groups (P<0.001).
Values in parentheses denote numbers of patients.

little information was available on the use of antiviral
agents, active immunization against HBsAg, and his-
tologic analysis of the graft, these variables could not
be included in the analyses.

In a univariate analysis that included all patients,
the factors predictive of a lower risk of HBV recur-
rence after liver transplantation were the presence of
HDYV superinfection (fulminant HDV or HDV-relat-
ed cirrhosis) (P<<0.001), the presence of an acute liver
disease (P<<0.001), long-term administration of anti-
HBs immune globulin (P<0.001), the absence of
HBV DNA before liver transplantation (P<0.001),
and the absence of HBeAg before transplantation
(P<0.001). In a multivariate analysis, the independ-
ent predictors of a lower risk of HBV recurrence after
liver transplantation were long-term administration of .
anti-HBs immune globulin (relative risk, 3.28; 95 per-
cent confidence interval, 1.92 to 5.60; P<0.001), HDV
superinfection (relative risk, 3.92; 95 percent confi-
dence interval, 2.48 to 6.21; P<0.001), and acute liver
disease (relative risk, 3.76; 95 percent confidence in-
terval, 1.70 to 8.30; P<<0.001). In patients undergoing
transplantation for HBV-related cirrhosis, the inde-
pendent predictors of a lower risk of HBV recurrence
after liver transplantation were long-term administra-
tion of immune globulin (relative risk, 2.63; 95 percent
confidence interval, 1.39 to 4.96; P<<0.01), the absence
of HBV DNA in serum before transplantation (rela-
tive risk, 1.67; 95 percent confidence interval, 1.10 to
2.54; P<0.05), and the absence of HBeAg in serum
before transplantation (relative risk, 2.05; 95 percent
confidence interval, 1.33 to 3.14; P<<0.001).

Survival of all patients at one year and three years
was 75%2 percent and 63*3 percent, respectively.
The actuarial one-year survival of patients undergo-
ing transplantation before 1986, in 1986, in 1987, in
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1988, and in 1989 was 398 percent, 57+8 percent,
78+5 percent, 77+4 percent, and 833 percent, re-
spectively (P<0.001). The actuarial survival of pa-
tients in relation to their initial liver disease (fulmi-
nant HBV, fulminant HDV, HBV-related cirrhosis,
or HDV-related cirrhosis) is shown in Figure 3; the
differences among these four groups were significant
(P<<0.001). The actuarial survival of patients receiv-
ing no immunoprophylaxis, short-term therapy, and
long-term therapy is shown in Figure 4. Actuarial sur-
vival at one year and three years was 73 percent and
54 percent, respectively, among patients with HBV
recurrence and 90 percent and 83 percent, respec-
tively, among those who remained HBsAg-negative.
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Figure 3. Actuarial Survival, According to Initial Liver Disease.

HDV-C denotes HDV-related cirrhosis, F-HBV fulminant HBV,
F-HDV fulminant HDV, and HBV-C HBV-related cirrhosis. The
differences in survival between these groups were significant
(P<0.001). Values in parentheses denote numbers of patients.

The survival curves differed significantly (P<<0.001).
Among patients with recurrence of HBV, actuarial
survival at one year and three years was 68 percent
and 44 percent, respectively, among those undergoing
transplantation for HBV-related cirrhosis and 86
percent and 83 percent, respectively, among those un-
dergoing transplantation for HDV-related cirrhosis
(P<0.001). In a univariate analysis, the presence of
HDV superinfection (fulminant HDV or HDV-relat-
ed cirrhosis) (P<0.001), long-term administration of
anti-HBs immune globulin (P<0.001), the absence of
HBV DNA before liver transplantation (P<0.001),
and the absence of HBeAg before transplantation
(P = 0.05) were predictive of better survival. In a
multivariate analysis, long-term administration of
anti-HBs immune globulin (relative risk, 2.22; 95 per-
cent confidence interval, 1.13 to 4.33; P<<0.001) and
HDV superinfection (relative risk, 6.25; 95 percent
confidence interval, 3.13 to 12.42; P<<0.001) were in-
dependently predictive of better survival among all
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patients studied. Long-term administration of im-
mune globulin (relative risk, 2.41; 95 percent confi-
dence interval, 1.06 to 5.48; P<<0.05) was independ-
ently predictive of better survival among patients with
HBV-related cirrhosis.

A second transplantation was performed in 42 of
the 372 patients (11 percent), of whom 10 (23.8 per-
cent) were alive at the most recent follow-up. Nineteen
patients underwent transplantation again because of
HBYV infection of the graft a mean of 10.1+8.4 months
after their first transplantation. Of these 19 patients,
6 died in the perioperative period of various causes not
related to HBV, 7 died because of HBV reinfection of
the second graft (2 of them after their second repeat
transplantation), and 6 were alive at the most recent
follow-up. The mean time from the first repeat trans-
plantation to death or a second transplantation for
HBYV reinfection was 3.3+1.8 months.

Forty of the 372 patients (10.8 percent) died as a
direct result of recurrence of HBV, with a mean sur-
vival of 12.0£7.2 months (range, 0.5 to 30). Thirty-
one (15.4 percent) of the 201 patients with HBV-relat-
ed cirrhosis died of recurrence of HBV, as compared
with 3 (2.7 percent) of the 110 with HDV-related cir-
rhosis, 2 (14.3 percent) of the 14 with fulminant hepa-
titis HDV, and none of those with fulminant HBV.

DiscussIiOoN

Liver transplantation in HBsAg-positive patients
remains controversial.>”!' Some centers consider the
presence of HBsAg a contraindication to transplanta-
tion, and most centers are reluctant to perform the
procedure if HBV replication is ongoing. Our study
offers an opportunity to analyze the results of liver
transplantation in the largest series of HBsAg-positive
patients ever to our knowledge described. The inclu-
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Figure 4. Actuarial Survival, According to the Duration of Passive
Prophylaxis with Anti-HBs Immune Globulin.
Survival in the group given long-term therapy was significantly
better than in either of the other groups (P<0.001). Values in
parentheses denote numbers of patients.
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sion of 17 European centers permitted us to compare
outcomes in relation to initial liver disease and to com-
pare the results of the use of anti-HBs passive im-
munoprophylaxis on the rate of infection of the graft
with HBV and on survival. However, this study is
retrospective, which may be a limiting factor in the
analysis.

The main finding of this study was that 372 HBsAg-
positive liver recipients had an actuarial survival of 75
percent at one year and 63 percent at three years, and
that the overall actuarial risk of HBV recurrence was
50 percent.

The three-year actuarial risk of recurrence of
HBsAg was significantly higher among patients un-
dergoing transplantation for HBV-related cirrhosis
(67 percent) than among those undergoing transplan-
tation for HDV-related cirrhosis (32 percent) or fulmi-
nant HBV (17 percent) (Fig. 1). These results agree
with those of previous studies, which showed that the
type of liver disease at presentation influenced the rate
of recurrence of HBV .%1%16!7 This study also confirms
the effect of HBV replication before transplantation
on the risk of recurrence after transplantation. The
three-year actuarial risk of recurrence of HBV infec-
tion among patients with HBV-related cirrhosis who
were seropositive for HBV DNA before transplanta-
tion was 83 percent, as compared with 66 percent
among those seronegative for HBV DNA and seropos-
itive for HBeAg, and 58 percent in those seronegative
for both HBV DNA and HBeAg (P<<0.05). Univariate
analysis demonstrated that the presence of HBV
DNA or HBeAg before transplantation, irrespective
of the type of liver disease, was a factor predictive
of recurrence of HBV. Multivariate analysis dem-
onstrated that these two markers of HBV replica-
tion appeared to be independent predictive factors of
recurrence among patients undergoing transplanta-
tion for HBV-related cirrhosis. In a previous study,
Samuel et al. showed that HBV DNA was a prog-
nostic indicator of recurrence of HBV in patients un-
dergoing transplantation for HBV-related cirrhosis,
but that a patient’s status for HBeAg was not such
an indicator.'® However, other reports indicated
that HBeAg status had a role as a marker of re-
currence of HBV after transplantation.'®!7 It is clear
from the present study that a patient’s status for HBV
replication, determined ecither by a simple hybrid-
ization technique for HBV DNA or by serologic
examination for HBeAg, is important for predict-
ing HBV recurrence. Both markers of HBV replica-
tion should be determined since many patients, espe-
cially those in Mediterranean areas, are positive
for the antibody to HBeAg as well as for HBV
DNA.25’26

In contrast, the three-year actuarial recurrence
rate of HBV infection was much lower among pa-
tients undergoing transplantation for fulminant HDV,
HDV-related cirrhosis, or fulminant HBV (40 per-
cent, 32 percent, and 17 percent, respectively) (Fig. 1).
The lower risk of recurrence among the patients with
HDV-related cirrhosis could be explained by the sero-
negativity for HBV DNA in most of these patients
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before transplantation and by the inhibitory effect of
HDYV on HBV replication.®?” The lower risk of HBV
recurrence among the patients with fulminant HBV
could be explained by the absence of detectable
HBYV replication according to molecular hybridization
studies at the time of transplantation in most pa-
tients.?® The three-year actuarial risk of HBV re-
currence among patients with fulminant HDV was
40 percent, higher than the risk among patients
with fulminant HBV. There is no clear explanation for
this finding; we could not differentiate patients with
HDYV superinfection from those coinfected with HBV
and HDV.

A second finding of this study was that anti-HBs
immune globulin had a significant effect on the risk of
HBYV recurrence after transplantation. The patients
given long-term therapy with this agent had a signifi-
cant overall reduction in HBV recurrence, as com-
pared with the patients given short-term therapy and
those given no immunoprophylaxis (Fig. 2). Interest-
ingly, there was no difference in the risk of HBV re-
currence between the two latter groups (Fig. 2). In
addition, long-term administration of immune globu-
lin significantly reduced the recurrence of HBV after
transplantation in three groups of patients with differ-
ent types of liver disease — HBV-related cirrhosis,
HDV-related cirrhosis, and fulminant HBV. The effi-
cacy of long-term treatment with anti-HBs immune
globulin had been suggested by several nonrandom-
ized studies from Paris, Hannover, and Berlin.'5'8 In
contrast, investigators who gave patients either no im-
munoprophylaxis®®!'® or short-term immunoprophy-
laxis'®'*'* observed a high risk of HBV recurrence —
about 80 percent. The beneficial effect of long-term
passive prophylaxis with anti-HBs immune globulin
supports the hypothesis that reinfection of the graft
with HBV is related to the presence and replication
of this virus in extrahepatic sites.*”' It should be
emphasized that most cases of HBV reinfection oc-
curred during the first year after transplantation. The
marked difference in the risk of HBV recurrence
at three months between the group given long-term
therapy and the group given short-term therapy
could be due to the higher amount of anti-HBs im-
mune globulin administered to the former group and
to the discontinuation of this drug in the latter group
two months after transplantation. In the group receiv-
ing long-term immunoprophylaxis, most cases of
HBYV reinfection occurred during the first year after
transplantation, and a few cases occurred after two
years (Fig. 2). This interesting observation raises
questions about the proper duration of anti-HBs pas-
sive immunoprophylaxis. In this study, some investi-
gators discontinued the therapy six months or one
year after transplantation, and some groups continued
it indefinitely. The issue of whether therapy can be
discontinued after one year or two years should be
addressed.

Our study showed that overall actuarial survival
among HBsAg-positive patients one year and three
years after liver transplantation was 75 percent and 63
percent, respectively. As among patients undergoing
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the procedure for other indications, outcome has im-
proved continuously, with one-year survival of 57 per-
cent and 83 percent of patients undergoing transplan-
tation in 1986 and 1989, respectively. It is difficult to
determine whether this improvement is related to im-
provement in the techniques of liver transplantation
or to greater use of anti-HBs passive immunoprophy-
laxis in recent years, as suggested by Figure 4.
We think that both factors are relevant. In this ser-
ies of patients, 10.8 percent died of graft infection
with HBV, which occurred more frequently in pa-
tients undergoing transplantation for HBV-related
cirrhosis than in those undergoing it for HDV-related
cirrhosis or fulminant HBV; this higher frequency
may be due to the higher risk of HBV reinfection
among patients with HBV-related cirrhosis but also
— intriguingly — to a more severe course of HBV
reinfection in this group. Thus, it is very important to
long-term outcome that patients remain HBsAg-nega-
tive after transplantation, since the overall actuarial
survival at one year and three years was significantly
higher among patients who remained negative for
HBsAg (90 percent and 83 percent, respectively) than
among those who became HBsAg-positive again (73
percent and 54 percent, respectively).

We are indebted to Professor Solko W. Schalm, Project Leader of
EUROHEP.

APPENDIX

The following investigators and institutions were members of the
EUROHEP Study Group on Hepatitis B Virus and Liver Trans-
plantation: Hospital Universitario “Princeps D’Espanya,” Barcelo-
na, Spain — T. Casanovas and E. Jaurrieta; Universitatsklinikum
Rudolf Virchow, Berlin, Germany — G. Blumhardt and P. Neu-
haus; Queen Elizabeth Hospital, Birmingham, United Kingdom —
J. Neuberger and P. McMaster; Hépital Saint Andre, Bordeaux,
France — J. Saric and S. Winnock; Université Catholique de Lou-
vain, Brussels, Belgium — J. Lerut and B. Otte; Addenbrooke’s
Hospital, Cambridge, United Kingdom — G. Alexander and R.Y.
Calne; S. Martino Hospital, Genoa, Italy — M. Bertocchi and
R. Pellicci; Chirurgische Universitat Klinik, Hamburg, Germany
— B. Kremer; Medizinische Hochschule Hannover, Hannover,
Germany — B. Ringe and R. Pichlmayr; King’s College Hospital,
London — J.G. O’Grady and R. Williams; Hospital “12 de
Octubre,” Madrid, Spain — E. Moreno-Gonzales and C. Loinaz
Segurola; Istituto Ricovero e Cura a Carattere Scientifico, Milan,
Italy — L.R. Fassati and D. Galmarini; Chirurgische Klinik und
Poliklinik der Technischen Universitit, Munich, Germany —
J. Adolf; Services de Chirurgie et d’Hépatologie, Hopital Bicétre,
Kremlin-Bicétre, France — O. Bernard and J. Valayer; Paul
Brousse Hospital, Villejuif, France — H. Bismuth and D. Samuel;
University Hospital Rotterdam, Rotterdam, the Netherlands —
H.J. Metselaar and S.W. Schalm; and University Hospital, Zurich,
Switzerland — M. Decurtins and R. Schlumpf.

Executive Team of EUROHEP on liver transplantation: G. Alex-
ander, J.P. Benhamou, H. Bismuth, L.R. Fassati, R. Muller, and
D. Samuel.
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