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A multicenter longitudinal study was performed to assess the survival of hepatitis B surface antigen positive compensated
cirrhosis, primarily in rélation to hepatitis B virus replication and hepatitis delta virus infection, and to construct a
prognostic index based on entry characteristics. This cohort study involved nine university medical centers in Europe.
Three hundred and sixty-six Caucasian HBsAg positive patients with cirrhosis who had never had clinical manifestations
of hepatic decompensation were enrolled and followed for a mean period of 72 months (6 to 202 months). Inclusion
criteria were biopsy-proven cirrhosis, information on serum hepatitis B e antigen and antibody to hepatitis D virus at the
time of diagnosis and absence of complications of cirrhosis. At entry 35% of the patients were HBeAg positive, 48% of
the patients tested were HBV-DNA positive and 20% anti-HDV positive. Death occurred in 84 (23%) patients, mainly due
to liver failure (45 cases) or hepatocellular carcinoma (23 cases). The cumulative probability of survival was 84% and 68%
at 5 and 10 years, respectively. Cox’s regression analysis identified six variables that independently correlated with survival:
age, albumin, platelets, splenomegaly, bilirubin and HBeAg positivity at time of diagnosis. According to the contribution
of each of these factors to the final model, a prognostic index was constructed that allows calculation of the estimated
survival probability. No difference in survival of hepatitis D virus infected and uninfected patients was observed. Termin-
ation of hepatitis B virusvreplication and/or biochemical remission during follow up correlated with a highly significant
better survival. These data show that in compensated cirrhosis B, hepatitis B virus replication, age and indirect indicators
of poor hepatic reserve and established portal hypertension significantly worsén the clinical course of the disease, whereas
hepatitis D virus infection does not influence the prognosis. The highly significant improvement in life expectancy follow-
ing cessation of hepatitis B virus replication and biochemical remission favors antiviral therapy in those patients with a
guarded prognosis, as estimated by a prognostic index. © Journal of Hepatology.
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SURVIVAL IN COMPENSATED CIRRHOSIS TYPE B

Chronic hepatitis B virus (HBV) carriage is common,
with as many as 280 million carriers world wide. HBV
infection is responsible for at least 30% of non-alcoholic
cirrhosis, and chronic liver disease due to HBV is one of
the leading causes of death throughout the world, linked
mainly to cirrhosis and hepatocellular carcinoma.

Most studies on the clinical outcome of cirrhosis have
focused mainly on patients with decompensated alcoholic
or cryptogenetic cirrhosis (1-3). Few data are available
concerning the clinical course of compensated cirrhosis,
especially with HBV etiology, and at present the survival
rate of hepatitis B surface antigen (HBsAg) positive com-
pensated cirrhosis is not well defined. Cirrhosis type B is
generally thought to be a progressive di?ease, but prognos-
tic factors have been incompletely defined. Studies on the
natural history of chronic HBV infection have shown that
persistent HBV replication is an important determinant
of progressive liver damage (4), while spontaneous or
therapeutically induced termination of viral replication
usually leads to remission of liver disease activity (5,6).
Thus the clinical course and prognosis of compensated
cirrhosis B may vary markedly depending on the presence
or absence of HBV replication. Hepatitis delta virus
(HDV) infection can also modify the course of HBsAg
positive liver disease (7), but to our knowledge no studies
are available comparing the course of compensated pa-
tients with cirrhosis and without HDV infection.

The primary objective of this study was to evaluate the
survival of HBsAg positive histologically documented cir-
rhosis in patients who had never had clinical manifes-
tation of decompensation, such as jaundice, ascites, var-
iceal bleeding or encephalopathy. The outcome of the dis-
ease was considered primarily in relation to the presence
or absence of HBV replication and the presence or ab-
sence of HDV infection. We therefore performed a multi-
center retrospective study based on longitudinally col-
lected data with a long-term follow up. The viral markers
investigated in relation to outcome were hepatitis B e anti-
gen (HBeAg) and antibody to hepatitis delta virus (anti-
HDYV), both established by routine tests and therefore eas-
ily available in all participating centers.

In addition to the study of survival, the value of a set
of serological and clinical variables was assessed for pre-
dicting survival of the disease based on multivariate
analysis. A prognostic index was developed.

Materials and Methods

Study design

This retrospective study was initiated by the European
concerted action on viral hepatitis B (EUROHEP) and
involved all centers participating in the Eurohep project
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who wished to take part. Data collection was performed
by electronic proforma according to a protocol defining
the study population, time of entry, referral pattern and
follow up. To facilitate the input of data and to provide
quality control, an investigator from each participating
center was trained by the coordinating center at the Istitu-
to di Medicina Clinica, University of Padova, to enter pa-
tient data correctly into the electronic proforma and also
to apply the correct methodology for consecutively en-
tering patients into the study, as well as for doing a com-
plete follow up on mortality.

Study population

All consecutive patients, regardless of sex or race, seen
at each Institution and fulfilling the following criteria
were considered eligible for the study:

1) HBsAg positivity,;

2) Biopsy proven cirrhosis according to accepted interna-
tional criteria, including the diagnosis of active, inactive,
probable and early cirrhosis (8);

3) Absence of complications of cirrhosis, i.e. present or
past ascites, gastrointestinal hemorrhage, encephalopathy
and jaundice (diagnosed on physical examination and
confirmed by serum bilirubin above 51.7 umol/l);

4) Information on serum HBeAg and anti-HDV at pres-
entation;

5) Follow up at the enrolling center for a minimum of 6
months.

Patients with hemochromatosis, Wilson’s disease or any
type of biliary cirrhosis were excluded from this study on
the basis of serological and histological parameters.

Information on alcohol abuse, defined as more than 80
g/day for more than 5 years, were evaluated at enrollment.

Enrollment of patients could be started from 1973 on-
wards when routine HBsAg testing by sensitive methods
was introduced.

Time of entry into the study and referral pattern

Entry into the study (time zero) was defined as the time
of diagnosis of HBsAg positive compensated cirrhosis,
provided that the patients fulfilled the inclusion critera,
including availability of information on test results of
serum HBeAg and anti-HDV. Patients diagnosed as
having HBsAg positive cirrhosis prior to the introduction
of routine HBeAg and anti-HDV testing could be enrolled
if retrospective testing on stored sera had been performed
at the time of histological diagnosis of cirrhosis.

The following four referral patterns were defined at the
enrolling center: 1) the incidental finding of HBsAg posi-
tivity and/or elevated transaminases; 2) the presence of
non-specific symptoms; 3) diagnosis of cirrhosis made at
the enrolling center during follow up for HBsAg positive
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chronic hepatitis; in this case the start of follow up (time
zero) was established as the time of histological diagnosis
of cirrhosis; 4) referral to the enrolling center for evalu-
ation after the histological diagnosis had previously been
made elsewhere; in this case the start of follow up was
established as the time of referral to the enrolling center.

Follow up

According to the protocol, survival from entry into the
study was evaluated until December 31, 1991. Death was
classified as caused by liver failure if progressive impair-
ment of liver function with neurological disturbances oc-
curred, or if it occurred within 40 days of gastrointestinal
bleeding, regardless of the severity (9), or as caused by
hepatocellular carcinoma (HCC). Patients who died of
conditions not related to liver disease were censored at
the time of death. Follow up information on survival was
obtained at each enrolling center where patients were seen
for care, or were obtained through telephone interviews
with the patient or by consulting population registries.

Biochemical remission was defined as the normalization
of amino-transaminases in at least two consecutive tests
taken at least 3 weeks apart and persisting at the time of
the last observation. Clearance of HBeAg or HBV-DNA
was defined as the loss of these markers during follow up,
after the diagnosis of compensated cirrhosis, and per-
sisting at the last observation.

Laboratory studies

Virological data were available from the records of pa-
tients or were retrospectively tested on stored serum
samples.

HBsAg, antibody to HBsAg (anti-HBs), HBeAg, anti-
body to HBeAg (anti-HBe), anti-HDV and anti-HIV were
detected using commercially available solid-phase radio-
immunoassays (RIA) or enzyme-linked immunosorbent
assays (ELISA). Serum HBV-DNA was measured by a
spot hybridization technique or by a solution hybridiza-
tion assay.

Laboratory analysis, which included alanine transamin-
ase (ALT), aspartate transaminase (AST), bilirubin, albu-
min, gammaglobulin, alphafetoprotein and platelets, were
determined by routine laboratory procedures.

Statistical analysis

Results were expressed as mean=standard deviation.
Statistical analysis included Fisher’s exact test, chi-square
test and Student’s r-test.

The cumulative survival probability was calculated
using the Kaplan and Meier method (10). A total of 20
virological, biochemical and clinical variables were con-
sidered as possible predictors of survival (Table 1). Uni-
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TABLE 1

Variables at entry tested as predictors of survival

Clinical Biochemical Virological
Sex aspartate aminotransferase HBeAg
Age alanine aminotransferase anti-HDV
Referral pattern bilirubin HBV-DNA
Symptoms albumin

Hepatic stigmata gammaglobulin

Liver firmness* platelets

Splenomegaly alphafetoprotein*

Esophageal varices*

Histology

Therapy**

HBeAg=hepatitis B ¢ antigen; anti-HDV =antibody to hepatitis delta
virus; HBV-DNA =hepatitis B virus deoxyribonucleic acid.

* These variables were not included in the step-wise Cox regression
model, as measurements were available only in a minority of pa-
tients.

** Therapy during follow up was scored as a baseline feature for
statistical purposes.

i

variate analysis of survival was performed by computing
survival curves according to the Kaplan and Meier
method. For continuous variables, the cut-off level chosen
was its median value; if the median value was close to the
upper normal limit of laboratory measurements, the latter
was used as cut off. For each variable, the differences in
the survival curves were determined using the log-rank
test (11) and Breslow test.

Multivariate analysis of survival was performed using
the step-wise forward Cox regression model (12). The stat-
istical software used was BMDP (13). In this process, the
order of entry of any variable is determined by the maxi-
mum log-likelihood value and the statistical significance
is assessed by the likelihood ratio test (14).

Missing data were replaced by the regression method
because this analysis requires all patients to be represented
by a complete set of variables and in order not to reduce
the number of patients (15). The percentages of missing
values for each variable ranged from 0.8% to 15%. To
assess the validity of the model, a split-sample procedure
was used (16). The proportionality assumption of the
model was also tested by log minus log hazard plots.

Results

Three hundred and sixty-six patients fulfilling the in-
clusion criteria were enrolled at nine European centers
from 1973 to 1990.

Features at presentation

The main initial clinical features of the patients in-
cluded in the study are shown in Table 2. The 366 patients
consisted of 315 men and 51 women and the age ranged
from 17 to 74 years. Three hundred and forty-nine (95%)
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TABLE 2

Initial clinical features of HBsAg positive patients with compensated
cirrhosis

659

TABLE 3

Biochemical and virological baseline features of HBsAg positive pa-
tients with compensated cirrhosis

Mean age (years) (n=366)* 44+12

Men (n=366) 315 (86%)
Homosexual (n=2366) 24 (7%)
Alcohol abuse (<80 g/day) (n=366) 14 (4%)

Referral pattern (n=366)
— diagnosis of cirrhosis during follow up for chronic

hepatitis B 88  (24%)
— incidental finding of HBsAg and/or abnormal

transaminases 139 (38%)
— diagnosis of cirrhosis made elsewhere previously 50 (14%)
— symptoms 89  (24%)
Symptoms (n=366)

present 152 (42%)

absent 214 (58%)
Hepatic stigmata (n=363)

present 101 (28%)

absent 262 (72%)
Liver firmness (n=222)

present 175 (79%)

absent 47 (21%)
Splenomegaly (n=361)

present 105 (29%)

absent 256 (71%)
Esophageal varices on endoscopy (n=143)

present 51 (36%)

absent 92 (74%)
Histology (n=360)

probable cirrhosis 40  (11%)

early cirrhosis 47 (13%)

active cirrhosis 225  (63%)

inactive cirrhosis 48  (13%)

In parentheses are the total numbers of patients with analyzable
data.

patients were Caucasian and only nine (3%) and eight
(2%) were oriental or black, respectively.

The probable source of HBV infection was undefined
in 247 (69%) patients and due to household contact in 20
(5%), vertical transmission in 14 (4%), sexual transmission
in 27 (7%), medical exposure in 18 (5%), blood transfusion
in 14 (4%) or drug addiction in 26 (6%).

At presentation, more than half (58%) the patients were
completely asymptomatic, while the remainder com-
plained of minor, non specific symptoms such as dyspep-
sia, asthenia and/or upper abdominal discomfort. On
physical examination hepatic stigmata (spider nevi and/or
palmar erythema) and splenomegaly were present in only
28% and 29% of the patients, respectively.

Liver biopsy at entry (blind percutaneous biopsy in 281
and laparoscopic biopsy in 79) showed histological activ-
ity in a large proportion of patients (63%). Of the 50 pa-
tients in whom the histological diagnosis of cirrhosis was
made elsewhere before being referred to the enrolling cent-
er, 44 had the liver biopsy taken within 12 months (range

No. of patients (%)

AST (n=366)* normal value 72 (20)
1-2 un.v.** 111 30)
>2 u.n.v. 183 (50)
ALT (n=349) normal value 53 (15)
1-2 u.n.v. 62 (18)
>2 u.n.v. 234 ©67)
Bilirubin (n=342) =17 pmol/1 234 (68)
>17<51 gmol 108 32)
Albumin (r=313) >35 g/l 246 ™9
=351 67 @n
Gammaglobulin (n=311) =20 g/l 206 (66)
>20 g/l 105 (34)
Platelets (n=309) >120x10°/1 208 (68)
=120X10°/1 101 32)
Alphafetoprotein (n=162) =10 ug/l 105 (65)
>10 ug/l 57 35
HBeAg (n=366) positive 126 35
negative 240 65)
Anti-HDV (n=366) positive 73 20)
negative 293 (80)
HBV-DNA (n=265) positive 126 48)
negative 139 (52)

* In parentheses are the total numbers of patients with analyzable
data.
** u.n.v.=upper limit of normal value.

1-12 months) of enrollment, while six had a histological
diagnosis of cirrhosis from 2 to 9 years before entry into
the study. At entry, these six patients fulfilled the inclusion
criteria, including absence of jaundice, ascites, variceal
bleeding and/or encephalopathy in the period between the
diagnosis of cirrhosis until the time of referral to the en-
rolling center.

As shown in Table 3, at presentation most patients had
increased serum levels of alanine aminotransferase (85%)
and/or aspartate aminotransferase (80%) and/or normal
values of serum bilirubin (68%), albumin (79%), gamma-
globulin (66%) and platelets (68%).

At the time of diagnosis of compensated cirrhosis, 126
(35%) patients were HBeAg positive. The 73 (20%) pa-
tients found anti-HDV positive included 11 (15%) HBeAg
positive and 62 (85%) HBeAg negative cases. HBV-DNA
was positive in 126 (48%) of 265 patients tested, including
78 (62%) HBeAg positive and 48 (38%) HBeAg negative
cases. Six of 84 cases tested were anti-HIV positive and
all six patients were asymptomatic.

Survival and relation to HBV and HDV markers at entry
The 366 patients with HBsAg positive compensated cir-
rhosis were followed longitudinally for 6 to 202 months
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Fig. 1. Cumulative probability of survival in patients with compen-
sated cirrhosis type B.

(mean+DS 72+40 months). Fifteen (4%) patients were
lost to follow up. One hundred and forty-four patients
received immunosuppressive or antiviral therapy during
follow up. In fact, 72 (19%) patients were treated with
interferon, 25 (7%) with acyclovir and 10 (3%) with aden-
ine arabinoside, usually for periods not exceeding 6
months, and 37 (10%) patients received steroids.

Death occurred in 84 (23%) patients, due to liver failure
in 45 (54%), HCC in 23 (27%) and to non-liver-related
causes in 16 (19%).

The probability of survival after diagnosis of compen-
sated cirrhosis was 84% and 68% at 5 and 10 years, respec-
tively (Fig. 1). No differences in the probability of survival
were observed among the subgroups of patients who had
received steroid or antiviral therapy or remained untreated
(Fig. 2).

TABLE 4

Univariate analysis of survival in relation to viral markers at presentation

G. REALDI et al.
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Fig. 2. Cumulative probability of survival in patients undergoing
treatment with steroids (A), antivirals (B) and in untreated patients
(C). No statistically significant difference was found among the three
groups of patients.

As shown in Table 4, among the virological markers
studied at presentation only HBeAg significantly pre-
dicted survival at univariate analysis.

Survival was also studied in the following four sub-
groups of patients: 1) HBeAg and HBV-DNA positive
and anti-HDV negative (HBV wild type replication); 2)
HBeAg negative, HBV-DNA positive and anti-HDV nega-
tive (precore mutant replication); 3) HBeAg, HBV-DNA
and anti-HDV negative (no viral replication); 4) HBeAg,
HBV-DNA negative and anti-HDV positive (delta infec-
tion). The probability of survival was significantly (p=
0.02) different among these four subgroups of patients,
with the worst survival observed in HBeAg and HBV-
DNA positive patients without delta infection (Table 4).

Variable No. of patients

Survival P

5 yrs (SE)* 10 yrs (SE)

HBeAg status (n=366)**

HBeAg positive 126
HBeAg negative 240
HDV status (n=366)
HDV positive 73
HDV negative 293
HBV-DNA status (n=265)
HBV-DNA positive 126
HBV-DNA negative 139
HBeAg/HBV-DNA/anti-HDV status n=239)
HBeAg+DNA+HDV— 70
HBeAg—DNA+HDV— 45
HBeAg—DNA-HDV+ 47
HBeAg—DNA—HDV-— 77

0.77 (0.04)
0.88 (0.02)

0.89 (0.03)
0.82 (0.02)

0.82 (0.03)
0.90 (0.02)

0.75 (0.05)
0.90 (0.04)
0.91 (0.04)
0.91 (0.03)

0.68 (0.06)
0.68 (0.05)

0.65 (0.10)
0.67 (0.03)

0.70 (0.07)
0.70 (0.06)

0.61 (0.08)
0.68 (0.19)
0.74 (0.07)
0.77 (0.07)

0.035%

0.02°

* SE=Standard error.

** In parentheses are the total numbers of patients with analyzable data.

2 p-value significant by Breslow test.
b p-value derived from log-rank test and Breslow test.
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TABLE 5
Clinical, biochemical and histological variables showing prognostic significance by log-rank test
Variable No. of patients Probability of survival p-value
Syrs (SE)* 10 yrs (SE)
Age (n=366)**
=44 yrs 185 0.88 (0.02)  0.72 (0.06) 0.0077
>44 yrs 181 0.80 (0.03)  0.63 (0.05)
Referral pattern (n=366)
Diagnosis of cirrhosis during follow up for chronic hepatitis B 88 0.93 (0.03) 0.73 (0.09) 0.003
Incidental finding of HBsAg and/or abnormal transaminases 139 0.89 (0.03) 0.72 (0.057)
Diagnosis of cirrhosis made elsewhere previously 50 0.77 (0.06) 0.62 (0.08)
Symptoms 89 0.73 (0.05) 0.59 (0.06)
Splenomegaly (n=361)
Present 105 0.73 (0.05) 0.57 (0.06) 0.0003
Absent 256 0.89 (0.02) 0.75 (0.04)
Esophageal varices (n=143)
Present 51 0.60 (0.08) 0.42 (0.11) 0.00001
Absent 92 0.94 (0.02) 0.70 (0.12)
Histology (n=360)
Probable cirrhosis 40 0.93 (0.04) 0.81 (0.09) 0.007
Early cirrhosis 47 1.00 (0.00) 0.90 (0.06)
Active cirrhosis 225 0.79 (0.03) 0.58 (0.05)
Inactive cirrhosis 48 0.84 (0.05) 0.74 (0.07)
Bilirubin (n=342)
=17 pumol/l 234 0.88 (0.02) 0.77 (0.04) 0.00001
>17<51 pmol 108 0.74 (0.04) 0.46 (0.09)
Albumin (n=313)
>35 g/l 246 0.90 (0.02) 0.78 (0.04) 0.00001
=35¢g1 67 0.67 (0.06) 0.44 (0.08)
Gammaglobulin (n=311)
=20 g/l 206 0.90 (0.02) 0.75 (0.05) 0.0004
>20 g/l 105 0.74 (0.05) 0.49 (0.09)
Platelets (n=309)
>120X10 /11 208 0.91 (0.02) 0.81 (0.05) 0.00001
=120X10 /1 101 0.71 (0.05) 0.49 (0.08)
Alphafetoprotein (n=162)
=10 pg/ 105 0.90 (0.03) 0.78 (0.06) 0.00001
10-50 ug/l 43 0.73 (0.08) 0.62 (0.10)
>50 14 0.52 (0.15) 0.26 (0.15)

* SE=standard error.

** Numbers in parentheses represent the total number of patients on which survival calculation is based, as initial data were not available in all

patients.

Clinical and biochemical baseline factors correlating with
survival

Among the clinical and biochemical features studied at
presentation, ten variables significantly predicted survival
at univariate analysis: age, the referral pattern, esophageal
varices, splenomegaly, platelets, bilirubin, albumin,
gammaglobulin, alphafetoprotein and histologic diagnosis
(Table 5).

Variables studied during follow up correlating with
survival

The serological events observed during follow up are
illustrated in Table 6.

The percentage of patients in whom biochemical re-

mission could be assessed was 98% (287 out of 294 pa-
tients with abnormal transaminases at entry).
Moreover HBeAg, HBV-DNA and HBsAg clearance

TABLE 6

Serologic events during follow up of HBsAg positive compénsated
cirrhosis

No. of patients (%)

Biochemical remission (2=287)* 75 (26)
HBeAg clearance (n=116) 64 (55)
HBV-DNA clearance (n=97) 52 (53)
HBsAg clearance (n=323) 35 9))]

* In parentheses are the total numbers of patients in whom the event
could be assessed.
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TABLE 7

Variables studied during follow up showing prognostic significance

Alive Dead p-value*
Biochemical remission (n=287)**
Present 74 1 0.00001
Absent 146 66
HBeAg clearance (n=116)
Present 60 4 0.0001
Absent 32 20
HBV-DNA clearance (n=97)
Present 47 5 0.019
Absent 32 13

* Fisher’s exact test.
** In parentheses are the total numbers of patients in whom the event
could be assessed.

could be studied in 92% (116 out of 126 HBeAg positive
patients), 77% (97 out of 126 HBV-DNA positive patients)
and 838% (323 out of 366 HBsAg positive patients), respec-
tively.

Seventy-five (26%) of 287 patients with elevated trans-
aminases at entry showed complete and persistent nor-
malization of liver enzymes. Moreover, 64 (55%) patients
became HBeAg negative, 52 (53%) cleared HBV-DNA
from serum and 35 (11%) became HBsAg negative during
follow up.

As shown in Table 7, biochemical remission, HBeAg or
HBV-DNA loss from serum were significantly associated
with a higher rate of survival. No differences in initial
ALT values and histological diagnosis were observed be-
tween patients in biochemical remission, HBeAg or HBV-
DNA clearance and those with sustained biochemical ac-
tivity, HBeAg or HBV-DNA positivity during the obser-
vation period (Table 8). The duration of follow up was
significantly longer for patients with normalization of
liver enzymes, HBeAg or HBV-DNA loss from serum
compared with patients without these events (Table 8).

A close temporal association was observed between bio-

TABLE 8

G. REALDI et al.

Biochemical Remission, years after entry

1 2 3 4 5 8 T a8
HBeAg Clearance, years after entry

Fig. 3. Linear relationship between the time of HBeAg clearance and
the time of biochemical remission in patients with compensated cir-
rhosis type B (p<<0.001). The data refer to 36 HBeAg positive patients
with elevated transaminases at entry undergoing biochemical re-
mission and HBeAg clearance during follow up.

chemical remission and clearance of HBeAg or HBV-
DNA in patients in whom both these parameters were
available (Fig. 3 and 4).

Multivariate analysis and calculation of a prognostic index

Multivariate analysis with Cox’s model showed that six
variables studied at presentation independently main-
tained their prognostic significance: age, albumin, plate-
lets, splenomegaly, bilirubin and HBeAg (Table 9).

In this study population, therapy did not influence sur-
vival either in the univariate or the multivariate analysis.

A prognostic index (PI) for survival was calculated ac-
cording to the formula:

P1=0.0361Xage+(—0.0843) Xalbumin+(—0.0059)
Xplatelets+0.549 X splenomegaly+0.021 X (bilirubin)
+0.429XHBeAg

In the formula, age, albumin, platelets and bilirubin are
introduced as continuous variables. Splenomegaly (pres-

Initial clinical features and duration of follow up according to presence or absence of serological events during the observation of HBsAg positive

compensated cirrhosis

Biochemical remission HBeAg clearance HBV-DNA clearance
Present  Absent  p*- Present  Absent  p*- Present  Absent  p*-
(n=15) (n=212) value (n=64) (n=52) value n=52) (n=45)  value
Mean ALT (Xu.n.v.)** 5.1 4.4 I.5. 5.5 4.9 n.s. 5.5 5.6 n.s.
Histology (%)
Probable cirrhosis 17 11 13 11 8 13
Early cirrhosis 14 13 n 11 11 16 6 s
Active cirrhosis 62 68 S 66 70 oS- 68 70 =
Inactive cirrhosis 7 8 10 8 8 11
Mean follow up (mo.) 82 62 0.001 77 42 0.001 70 48 0.0

* Student’s r-test for comparison of alanine aminotransferase (ALT) and follow up; chi-square test in 2X4 table for comparison of histology.

** Times the upper limit of normal value.
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Biochemical Remission, years after entry

|
1 2 3 4 5 B8 7 8
HBV-DNA Clearance, years atter entry

Fig. 4. Linear relationship between the time of HBV-DNA clearance
and the time of biochemical remission in patients with HBsAg posi-
tive compensated cirrhosis (p<<0.001). The data refer to 30 HBV-DNA
positive patients with elevated transaminases at entry undergoing bio-
chemical remission and HBV-DNA clearance during follow up.

ent=1, absent=0) and HBeAg (positive=1, negative=0)
are introduced as dichotomous variables. The prognostic
index of the patients enrolled in this study ranged between
—4.62 to +0.97. The distribution of the prognostic index
in this study population is shown in Fig. 5.

Validity of the final model was assessed using a split-
sample technique. Among the 366 patients, 238 (65%)
were randomly drawn and the regression coefficients cor-
responding to the variables in the final models were esti-
mated. The regression coefficients obtained were used to
calculate the individual prognostic indexes in the remain-
ing 128 patients. These 128 patients were divided into two
groups with PI higher or lower than the median PI value
and the average estimated survivorship functions for the
patients in the two classes were computed. No significant
difference between expected and observed survival was
found in either of the two groups of patients with different
levels of prognostic indexes (log rank test: p=0.8).

Fig. 6 shows the estimated probability of 5-year and 10-
year survival as a function of the prognostic index accord-
ing to the final model.

TABLE 9

Significant prognostic variables for survival and their regression coef-
ficient

Variables Coefficient Standard p-value*
regression error

Age 0.0361 0.0099 0.0002
Albumin —0.0843 0.023 0.0002
Platelets —0.0059 0.0025 0.0135
Splenomegaly 0.549 0.255 0.033
Bilirubin 0.021 0.011 0.061
HBeAg 0.429 0.243 0.083

* p-value derived from likelihood ratio test.
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Fig. 6. Estimated probability of 5-year and 10-year survival as a func-
tion of the prognostic index according to the final model.

Discussion

Early studies have indicated that type B cirrhosis may
be a progressive disease, often leading to liver failure or
hepatocellular carcinoma (17-19). This study provides im-
portant information on the features and clinical course
of a well-defined group of patients with HBsAg positive
compensated cirrhosis.

The major features of this study are: 1) a large series
of patients with histologically documented compensated
cirrhosis; 2) a long-term follow up with a low drop-out
rate; 3) an acceptable level of uniformity in the patient
population by defining the zero-time point of follow up
as the time of histological diagnosis of cirrhosis; 4) infor-
mation on serum HBeAg and anti-HDV at entry into the
study in all cases; 5) exclusion of major interfering co-
factors, such as alcohol abuse in most patients or other
known causes of liver damage in all cases.

Previous studies on the outcome of compensated cir-
rhosis have only included a small number of HBsAg posi-
tive patients and/or have not specifically analyzed the
group of patients with HBV infection (20-23). On the
other hand, most studies dealing with survival in chronic
hepatitis B did not distinguish between compensated and
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decompensated cirrhosis (24). Due to the low drop-out
rate, we were able to trace the course of the disease in
most patients and in our series the survival rate at 5 and
10 years was 84% and 68%, respectively. The probability
of survival observed in our patient population was higher
than that previously reported at 5 years (67%) and 10
years (46%) in a Spanish study including 268 HBsAg
negative patients with histologically documented compen-
sated cirrhosis (20). Two other studies, including mainly
patients with compensated cirrhosis of etiology other than
HBY, reported a 6-year survival of 54% (21) and 40% (23),
respectively. These studies suggest a better prognosis for
our HBsAg positive non-alcoholic cases. However, in the
study of D’Amico et al. (21), HBsAg positivity appeared
to be a significant indicator of death risk in compensated
cirrhosis. This finding may be explained by differences in
patient characteristics. Indeed, the low rate of splenomeg-
aly (29%) and hepatic stigmata (28%) reported in our
study suggests a relatively early stage of the cirrhosis in
most cases. Moreover, the precise definition of the time of
entry into the study of our patients allowed us to obtain
a rather uniform population in relation to the zero time
point of follow up. A lack of uniformity of this methodol-
ogical aspect in other clinical studies may lead to different
survival rates.

Our results, which are derived from a large series of
patients, indicate that several clinical and serological data
could predict survival. According to the univariate analy-
sis, the type of referral pattern, namely symptoms or diag-
nosis of cirrhosis made elsewhere prior to referral to the
enrolling center, the presence of esophageal varices and
hypergammaglobulinemia were indicators of a bad prog-
nosis, probably indicating a more advanced stage of the
disease at presentation. Moreover, histological activity
and baseline serum alpha-fetoprotein above the upper
limit of normal value both reflect progressive liver damage
and were also predictors of lower survival.

Multivariate analysis identified age, splenomegaly,
platelets, albumin, bilirubin and HBeAg at entry as inde-
pendent significant predictors of survival. It is not surpris-
ing that age is a very strong prognostic variable, and prob-
ably indicates a longer duration of liver disease. Both
splenomegaly and low platelet value reflect advanced cir-
rhosis and were indicators of bad prognosis. Moreover,
this report has pointed out that bilirubin, albumin and
platelets are actually the most useful laboratory tests for
monitoring prognosis in compensated cirrhosis type B. It
is interesting to note that slightly increased serum concen-
trations of bilirubin and decreased serum albumin at pres-
entation, which reflect decreased hepatocellular function,
were of great value in predicting the prognosis in patients
with compensated liver disease.

G. REALDI et al.

A major aim of this study was to assess the prognostic
significance of the presence or absence of HBV replication
and of HDV infection. Among the virological markers at
diagnosis, only HBeAg positivity, irrespective of HDV in-
fection, showed a prognostic significance in term of lower
survival. The fact that in our study HBeAg negative pa-
tients had only a slightly better prognosis may be related
to the heterogeneity of this subgroup of patients, which
actually included cases with or without HBV replication
according to serum HBV-DNA,

This study included enough patients to provide reason-
able estimates of survival, and showed the absence of a
significant difference in the course of HDV infected and
uninfected patients, suggesting that HDV infection is not
always a rapidly progressive disease, as previously re-
ported (7, 25-27). Indeed, few studies have specifically in-
vestigated the clinical outcome in patients with cirrhosis
and delta infection; moreover, no comparison of the
course of anti-HDV positive or negative compensated cir-
rhosis has been reported so far. As anti-HDV positivity
does not necessarily reflect ongoing HDV replication, our
results may have been influenced by the actual rate of
delta virus replication in our patients.

About half of our patients who were initially HBeAg
and/or HBV-DNA positive underwent termination of
HBYV replication during follow up. This confirms that this
event may occur after the development of cirrhosis and
explains the low HBeAg positivity rate observed in our
patients at entry, as well as in patients with advanced cir-
rhosis, compared to earlier phases of HBsAg positive
chronic liver disease (28).

An outstanding finding of the present study was that
termination of HBV replication and biochemical re-
mission correlated with a highly significant better survival
rate. These results were not influenced by differences in
the initial biochemical or histological severity of liver dis-
ease between patients with HBeAg or HBV-DNA clear-
ance or normalization of liver enzymes and patients with-
out these events. Moreover, the longer follow up of pa-
tients undergoing these serologic events strengthens the
observation of a higher rate of survival compared with
patients showing sustained HBV replication and biochem-
ical activity. As far as we know, this is the largest cohort
of Caucasian patients so far indicating a favorable clinical
outcome of compensated cirrhosis B after termination of
virus replication and normalization of liver enzymes.

As normalization of liver enzymes was found to be
closely temporally associated with termination of HBV
replication, the use of drugs to suppress viral replication
might also be expected to improve survival. In our study
antiviral treatment did not significantly influence survival
in either univariate and multivariate analysis; however,
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this may be related to the relatively small number of pa-
tients receiving antiviral therapy and/or to the short fol-
low up after treatment withdrawal.

In this report the investigation of independent predic-
tors of survival allowed us to develop prognostic indices
that can easily be estimated from clinical data and labora-
tory analysis. This study has shown that compensated cir-
rhosis type B has a 5-year mortality rate of less than 20%
and that a favorable outcome of the disease may occur in
most patients following termination of HBV replication
and biochemical remission. These observations have im-
portant implications in medical decision making, for ex-
ample, the rational application of therapeutic measures,
specifically antiviral drugs.

Appendix

The prognostic index (PI) can be obtained in a simple
way at the bedside by very simple algebra, using the
pocket chart presented in the Appendix Table. Here the
regression terms corresponding to different values of the
variables have already been calculated. For example, for
the age of 50 years the regression term would be
50x0.0361=1.8. In the Appendix Table, this has been
multiplied by 10 to give the integer 18. The other re-
gression terms have been calculated in a similar way.

Later, at the end of the calculation, the sum of the re-
gression terms is divided by 10 and thus a precision of PI
of one decimal is obtained. It is important to note that
for each variable only one number should be used in the
addition. If a patient has values between those in the table,
interpolation should be used.
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