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Abstract

Aim. The aim of this study was to define the natural
long-term course of HDV compensated cirrhosis. Methods.
166 consecutive patients with compensated HDV-related
cirrhosis diagnosed since 1994 were followed up until the
first decompensation and then until death, liver
transplantation or 31* of December 2004. The survival during
follow-up and the survival according to the type of first
decompensation were calculated using the Kaplan Meier
method. Survival curves were compared using the log-rank
test. Results. 56 females (33.7%) and 110 males (66.3%) with
a mean age of 40.7 = 7.9 years were included in the study.
The mean Child Pugh and MELD score at the first episode
of hepatic decompensation was 8.6+2.08 and 15.19+5.42,
respectively. The median survival was 58.3 months since
the diagnosis of compensated cirrhosis and the mean time
to first decompensation was 21419 months. The probability
of survival after the diagnosis of compensated cirrhosis
was 94.3%, 82.5%, and 51.5%at 1, 2, and 5 years, respectively.
Ascites was the most frequent first decompensation (80.7%),
followed by jaundice (30.1%), portal hypertensive
gastrointestinal bleeding (PHGIB) (28.9%), hepatic
encephalopathy (HE) (12%), hepatocellular carcinoma (HCC)
(12%), portal vein thrombosis (8.4%), spontaneous bacterial
peritonitis (SBP), hepatorenal syndrome. 86 patients (51.8%)
presented more than one complication at initial
decompensation. Survival was worse in patients with
jaundice and SBP (p=0.001), followed by patients with HE
(p=0.05) and patients who presented more than one initial
complication (p=0.03). In the multivariate survival analysis
only PHGIB as first decompensation and MELD score > 15
were independent predictors of death. Conclusion. HDV-
related cirrhosis in Romania is an aggressive disease with a
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median time to decompensation less than 2 years and a
median survival less than 5 years. Jaundice, the main clinical
consequences of portal hypertension and HCC are the most
frequent causes of decompensation and more than half the
patients present two or more concomitant initial
complications.
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Rezumat

Scop. Scopul acestui studiu a fost de a defini istoria
naturald a cirozei hepatice VHD compensate. Pacienti si
metodologie.166 pacienti consecutivi cu cirozd VHD
compensati diagnosticati incepand din 1994 au fost urmariti
pani la prima decompensare, apoi pand la deces, transplant
sau 31 decembrie 2004. Supravietuirea generald si supra-
vietuirea in raport cu prima complicatie au fost calculate
prin metoda Kaplan Meier. Curbele de supravietuire au fost
comparate cu ajutorul testului log-rank. Rezultate. Au fost
inclusi in studiu 110 barbati (66.3%) si 56 femei (33.7%) cu
varsta medie de 40.7 + 7.9 ani. Valoarea medie a scorului
Child Pugh si MELD la momentul primului episod de
decompensare a fost 8.6+2.08 si respectiv 15.19+5.42.
Supravietuirea mediand de la diagnosticul cirozei
compensate a fost de 58.3 luni, iar durata medie pani la
decompensare de 21419 luni. Probabilitatea de supravietuire
a fost de 94.3%, 82.5% si 51.5%, respectiv la 1, 2 si 5 ani.
Ascita a reprezentat cea mai frecventd complicatie inaugurali
(80.7%), urmati de icter (30.1%), hemoragie digestiva prin
hipertensiune portala (28.9%), encefalopatie hepaticd (12%),
carcinom hepatocelular (HCC) (12%), tromboza de ven3 porta
(8.4%), peritonitd bacteriani spontani, sindrom hepatorenal;
86 pacienti (51.8%) au prezentat mai mult de o complicatic la
episodul inaugural de decompensare. Supravietuirea a fost
influentatd negativ de prezenta icterului si peritonitei
bacteriene spontane (p=0.001), encefalopatiei hepatice
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(p=0.05), precum si de prezenta mai multor complicatii initiale
(p=0.03). Factorii independenti asociati cu riscul de deces in
analiza multivariatd au fost scorul MELD > 15 (asociere
pozitivd) si prezenta hemoragiei digestive portal-
hipertensive (asociere negativd). Concluzie. Ciroza VHD in
Romania este o afectiune cu evolutie rapid progre-sivi,
caracterizati printr-o duratd medie pana la decompen-sare
mai micé de 2 ani si o supravietuire mediand mai mici de 5
ani. [cterul, principalele consecinte ale hipertensiunii porta-
le si carcinomul hepatocelular reprezinti cele mai frecvente
cauze de decompensare si peste 50% dintre pacienti au mai
mult de o complicatie la episodul inaugural de decompensare.

Introduction

Although the incidence of hepatitis D virus (HDV)
infection has declined rapidly in Southern Europe and
Mediteranean area by 1990 due to the improvement in
hygiene, economic standard and the national vaccination
strategies against hepatitis B virus (HBV) infection (1-3),
the consequences of HDV infection still represent a public
health problem in Romania, where the prevalence of HDV
infection is 37.9% in patients with HBsAg (+) chronic
hepatitis, 51.19% in HBsAg (+) liver cirrhosis (4), 56% in
HBsAg (+) patients with end-stage liver disease (ESLD) on
waiting list for liver transplantation (5) and 48.7% in HBsAg
(+) patients with hepatocellular carcinoma superimposed
on liver cirrhosis (6).

The natural history of compensated cirrhosis due to
HDV-HBYV infection has been only partially defined (7). In
areas of endemicity, most persons become HDV infected as
young children or adults and develop hepatic cirrhosis in
the fourth or fifth decade of life, one or two decades earlier
than their counter partners with HBV or HCV infection. The
disease runs a rapidly progressive course and leads to end-
stage liver disease or hepatocellular carcinoma (HCC) in
few years (7, 8).

The clinical perception of HDV infection as a severe
disease is changing to either a long-standing nonprogres-
sive hepatitis that requires no therapy or to a slowly progres-
sive liver cirrhosis for which liver transplantation represents
the ultimate therapeutic option (1). A better understanding
of the natural history of HDV compensated cirrhosis would
greatly improve our strategies of surveillance and interven-
tions such as surveillance protocols for HCC, prevention of
major complication, timing for liver transplantation.

The aim of this study was to assess survival, hierarchy
of major complications and their impact on survival in an
homogeneous cohort of patients with well compensated
HDV-related cirrhosis during a 10 year follow-up period.

Patients and methods

Study population
The study included all consecutive patients with well
compensated HDV-related cirrhosis diagnosed in our

hepatology department since January 1994, and who fulfilled
the following criteria: 1) age between 18 and 70 years; 2)
histological diagnosis of cirrhosis or a combination of
clinical, biochemical and ultrasound findings compatible
with the diagnosis of cirrhosis; 3) absence of signs of
decompensation at baseline or history; 4) no evidence of
HCC at inclusion; 5) follow-up till the first decompensation
and then until death, liver transplantation or 31* of December
2004 — the date of final analysis.

One hundred and sixty six out of 747 patients with
cirrhosis due to HDV infection admitted to our hospital since
January 1994 fulfilled the inclusion criteria. Patients with
other forms of liver disease, including those with HBV-HCV-
HDV coinfection or those with HBV infection not
investigated for HDV were excluded.

Follow-up

During follow-up, all patients underwent periodical
clinical, biological and ultrasound assessment, at least twice
a year, until death, liver transplantation or the end of the
observation period (3 1% of December 2004). Each assessment
comprised clinical evaluation for signs and symptoms of
liver disease, laboratory parameters including haemoglobin,
leukocyte and platelet count, alanine aminotransferase
(ALT), aspartate aminotransferase (AST), bilirubin, albumin,
prothrombin time, international normalized ratio (INR),
creatinine, alpha-fetoprotein and abdominal ultrasound (US)
examination of the liver followed by computerised
tomography (CT) or magnetic resonance imaging (MRI) if
indicated.

In each patient, the following data were registered: first
episode of decompensation, number of major complications
per episode, mean hospitalization time, number of hospital
readmissions for any decompensation, HCC development,
liver transplantation, and death.

Major complications of liver cirrhosis were grouped as:
ascites, jaundice, portal-hipertensive gastrointestinal
bleeding (PHGIB), hepatic encephalopathy (HE),
spontaneous bacterial peritonitis (SBP), hepato-renal
syndrome (HRS), HCC and portal vein thrombosis (PVT)
(malignant or non-malignant). PHGIB was confirmed by
endoscopic examination in the presence of esophageal or
gastric varices or hypertensive gastropathy, according to
Baveno criteria (9); diagnosis of HE was established in the
presence of mental confusion, disorientation, abnormal
behaviour etc. and confirmed in most patients by
electroencephalogram; SBP was diagnosed in the presence
of monomicrobial infection of ascites and/or ascitic
leucocyte count > 500 cell/mm? or polymorphonuclear count
> 250 cell/mm?associated or not with symptoms; HRS was
established in the presence of decreased urine output, serum
creatinine level > 1.5 mg/dl, no sustained improvement in
renal function after diuretic withdrawal and expansion of
plasma volume with 1.5 1 of plasma expander and absence of
shock, ongoing bacterial infection and fluid losses; PVT
was assessed by US, CT or MRI.

Each of these events was recorded when first developed
during the observation period. Recurrence of the same
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complication during follow-up was not considered in the
analysis. Occurrence of other complications during follow-
up was also noted. Some patients had more than one com-
plication during their first presentation for decompensation.

Death was classified as caused by liver failure if progres-
sive impairment of liver function occurred or if it occurred
within 6 weeks of PHGIB (9). Patients who died of other
conditions, not related to liver disease, were censored at
the time of death.

Statistical analysis

Continuous data were expressed as mean = SD. Categori-
cal data were expressed as number of subjects or proportion
of subjects with a specific feature. Chi-square test was used
to compare categorical data, between study groups. Twenty
four variables (see Table I1I) were analysed. The cut-off
level chosen for quantitative parameters was the mean value.
For qualitative variables, patients were grouped according
to the presence or absence of each feature. The overall
survival and the survival of patients according to different
disease features were evaluated using the Kaplan Meier
method. Survival curves were compared by means of the
log rank test, in the univariate analysis. In order to identify
the independent predictors of death during follow up, a
multivariate survival analysis was conducted by Cox
proportional hazards model. A two-tailed p value of <0.05
was considered statistically significant.

Results

Patients’ characteristics at baseline

Out of the 166 patients fulfilling the inclusion criteria, 56
were females (33.7%) and 110 males (66.3%) with a mean age
at the diagnosis of liver cirrhosis of 40.7 £ 7.9 years. All
patients were hepatitis B surface antigen (HBsAg) positive
by ELISA and all had positive HDV antibodies. HBV DNA
was undetectable (by PCR) in most cases — 104 patients
(62.6%) at inclusion. Only 14 patients (8.4%) had detectable
HBYV DNA (range 2380 — 17878000 copies/ml) and 48 patients
had no determination of viremia. All patients were anti HBe
positive. In relation to the presumed route of acquisition of
HDV infection, 45 patients (27.1%) had a history of blood
transfusion, 32 patients (19.2%) were blood donors and 30
patients (18%) had a positive history of previous major
surgery more than two decades before, 20 (12%) of patients
had other sources of infection (sexual or occupational risk
etc.) and 39 (23.6%) patients had no known risk factors for
infection. A past history of concomitant alcohol
consumption was recorded in 52 patients (31.3%). There
was a positive correlation between alcohol abuse and male
gender (p <0.0001).

Follow-up for the first decompensation

The 166 patients were followed for a mean period of
42.02 £30.4 months (range 5 — 130.7 months). The mean time
between the histological or combined (clinical, biochemical
and imaging) diagnosis of compensated hepatic cirrhosis
and first decompensation was 21 £ 19 months (range 1 —

104.5 months). The main clinical and laboratory features at
the first episode of hepatic decompensation are shown in
Table I. Patients’ characteristics according to survival status
at the end of the follow-up period are presented in Table II.

Ascites was the most frequent first decompensation (134
patients; 80.7%), followed by jaundice (50 patients; 30.1%),
PHGIB (48 patients; 28.9%), HE and HCC (each 20 patients;
12%), PVT (14 patients, 8.4%; non-malignant 8 patients and
malignant 6 patients), SBP (12 patients; 7.3%), HSR (11
patients; 6.6%). Eighty six patients (51.8%) had more than
one initial decompensation, ascites and jaundice being the
most frequent association (36 patients). The presence of
several concomitant major complications at the initial
episode of hepatic decompensations was significantly higher
in male patients (p=0.003). During the follow-up, 20 patients
(12%) developed HCC after a mean time of 16.4 + 13.3 months
after the diagnosis of compensated HDV cirrhosis. Fourteen
patients (8.4%) underwent liver transplantation since the
beginning of Liver Transplantation Programme in Fundeni
Clinical Institute in April 2000. In two of them adult to adult
living related liver transplantation was successfully
performed.

Table I Clinical and laboratory features at first decompensation
of cirrhosis

Parameter Value

Age (years) 44.8 £ 8.13
Alcohol consumption 52 patients (31.3%)
Child Pugh score 8.46 + 2.08

Child Pugh class

A

B

C
MELD score
Serum bilirubin (mg/dl)
Serum albumin (g/dl)
Serum creatinine (mg/dl)
ALT (UT/1)
AST (UT/l)
GGT (UI/l)
ALP (UT/1)
INR
PA (%)
Hemoglobin (g/dl)
Leucocytes (cell/mm?)
Platelets (cell/mm?)
Serum sodium (mmol/l)
Serum potassium (mmol/l)
Spleen diameter (cm)
Esophageal varices

Absent

Grade 1

Grade 2

Grade 3

Grade 4

32 patients (19.3%)
84 patients (50.6%)
50 patients (30.1%)
15.19 £ 5.42

3.6 £3.8

2.99 + 0.42

0.81 £ 0.23

118.4 = 115.9
136.7 £ 151.7
98.24 + 60.7

156.7 + 110.9

1.6 £ 0.4

62.05 + 15.58

11.9 £ 1.7

4715.7 £ 1942.7
76503.9 + 43920.8
1354 + 4.8

42 +£0.5

17.04 + 2.8

11 patients (6.6%)

24 patients (14.5%)
43 patients (25.9%)
64 patients (38.6%)
24 patients (14.5%)

Survival analysis

During follow-up, 66 (39.7%) patients died. Death was
attributed to liver failure in 55 patients, liver cancer in 4,
PHGIB in 2, sepsis in 4. Only one patient died due to a cause
unrelated to liver disease (intestinal obstruction).

The probability of survival after the diagnosis of compen-
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Table II Patients characteristics at first decompensation according
to survival status at the end of follow up (chi? test)

Variable No death Death p value
(%) (%)

Sex Female 40.4 22.6 0.01
Male 59.6 77.4

Alcohol No 67.3 71 0.62

consumption Yes 32.7 29

Jaundice No 76.9 58.1 0.01
Yes 23.1 41.9

Ascites No 23.1 12.9 0.1
Yes 76.9 87.1

PHGIB No 63.5 83.9 0.005
Yes 36.5 16.1

HE No 92.3 80.6 0.02
Yes 7.7 19.4

SBP No 98.1 83.9 0.0006
Yes 1.9 16.1

More than one No 55.8 35.5 0.01

decompensation Yes 44.2 64.5

HCC No 88.5 87.1 0.06
Yes 11.5 12.9

MELD No 67.3 22.6 <0.0001

score > 15 Yes 32.7 77.4

Child Pugh No 75 32.3 <0.0001

score > 9 Yes 25 67.7

Age < 44 yrs 34.6 38.7 0.59
> 44 yrs 65.4 61.3

Serum bilirubin < 4 mg/dl 80.4 65.5 0.04
> 4 mg/dl 19.6 34.5

ALT < 118 U/l 69.6 75.9 0.4
> 118 U/ 30.4 24.1

AST < 136 U/l 82.6 82.8 0.98
> 136 Ul/I 17.4 17.2

GGT <98 UI/l 67.4 62.1 0.5
> 98 UI/l 32.6 37.9

ALP < 157 U/l 63 62.1 0.9
> 157 U/l 37 37.9

Serum albumin <3 g/dl 57.8 65.5 0.34
>3 g/dl 42.2 34.5

INR < 1.6 64.6 51.7 0.11
>1.6 35.4 48.3

PA < 62% 45.8 55.2 0.26
> 62% 54.2 44.8

Hemoglobin <12 g/dl 52.1 55.2 0.7
> 12 g/dl 47.9 44.8

Leucocytes < 4715/mm*  64.6 58.6 0.45
> 4715/mm?  35.4 41.4

Thrombocytes < 76500/mm® 62.5 65.5 0.7
> 76500/mm® 37.5 34.5

Serum creatinin < 0.8 mg/dl 62.2 55.2 0.39
> 0.8 mg/dl 37.8 44.8

sated cirrhosis was 94.3%, 82.5% and 51.5% at 1,2 and 5
years respectively (Fig.1). The median survival after the
diagnosis of HDV compensated cirrhosis was 58.3 months.

Males had a worse survival than women (46 months
median survival in men vs. median survival not reached in
women, p=0.01). Patients who presented SBP or jaundice
as first decompensation had the lowest median survival (16.3
and 26.1 months respectively), followed by patients with
HE as a major complication during the first episode of hepatic
decompensation (36 months) and patients who presented
more than one initial complication including ascites (42.7
months) (Figs.2-5). Patients with Child-Pugh score > 9 at

first episode of decompensation had a median survival of
36 months compared to 60 months median survival of
patients with CP score < 9 (p=0.0003). Similarly, patients
with a MELD score >15 at first episode of decompensation
had a significantly worst median survival (13.6 vs 80 months,
p < 0.0001) (Fig. 6). Survival was not influenced by the
presence of ascites alone (p=0.29) or HCC (p=0.17) at the
first decompensation. Presence of PHGIB as a first
complication of HDV-related cirrhosis did not negatively
affect survival, being associated with a better prognosis
(p<0.0001) (Fig.7).

Only two of the nine variables identified by the univariate
analysis as influencing survival were independent predictors
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Fig.1 Kaplan Meier survival curve of patients with compensated
HBV-HDV cirrhosis.
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Fig.2 Survival according to jaundice at first decompensation
(p=0.001, log rank test).
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Fig.3 Survival according to SBP at first decompensation (p=0.001,
log rank test).
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Fig.4 Survival according to HE at first decompensation (p=0.05,
log rank test).
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Fig.5 Survival according to presence or absence of more than one
initial complications (p=0.03, log rank test).
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Fig.6 Survival according to MELD score at first decompensation
(p<0.0001, log rank test).
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Fig.7 Survival according to PHGIB at first decompensation
(p<0.0001, log rank test).

of death in the multivariate survival analysis: presence of
PHGIB as first hepatic decompensation negatively predicted
the risk of death, while the MELD score higher than 15 was
positively associated with death in patients with HDV-related
cirrhosis (Table I1I).

Table III Results of multivariate survival analysis (Cox
proportional hazards model)

Variable Regression p value
coefficient (B)
Male gender 0.265 0.51
Jaundice 0.64 0.1
PHGIB -2.035 0.0001
HE 6.13 0.87
SBP 0.206 0.67
More than one initial
decompensation 0.393 0.4
MELD score > 15 1.87 <0.0001
Child Pugh score > 9 0.61 0.09
Serum bilirubin > 4 mg/dl 9.83 0.77

Discussion

This long-term follow-up study of a homogeneous patient
population with well compensated HDV-related cirrhosis
shows a median time to decompensation less than 2 years
and a median survival less than 5 years, almost all deaths
being liver-related. These data are consonant with earlier
data reported for Southern Europe in the 1980s (10-12),
showing that contemporary cases of HDV-related cirrosis
in Romania are severe and rapidly progressive. Despite the
fact that a national strategy of universal vaccination against
hepatitis B has been implemented in infants and high risk
groups in our country since 1995, it is too early to expect
major changes in the epidemiology of chronic HBV/HDV-
related liver disease. The epidemiology of HDV-related
cirrhosis seems to be dephased in Romania by two decades
compared with Southern Europe and the trend of changing
epidemiology to indolent or slowly progressive disease is
not yet observed in our population.

While in the past, severe HDV-HBV liver disease
occurred mainly in HBsAg/HBeAg positive subjects (11,13),
HDV-related cirrhosis assissted by wild-type HBV infection
has declined greatly in Southern Europe in the last two
decades and the disease sustained by the HBeAg negative
variants has taken the lead (1). In our study, all the 166
patients with HDV-HBYV cirrhosis were HBeAg negative.

Although our study was not a prospective one, some
study characteristics make the data reliable and therefore
close to data that would result from a prospective study.
We included a homogeneous population with early
compensated HDV-cirrhosis diagnosed in a hepatology
center with high level of expertise in following and treating
ESDL; the patients were followed in the same referral center,
usually by the same physician, during the course of the
disease; diagnostic and therapeutic criteria were applied
uniformly during the observation period. The probability of
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survival at 5 years in our cohort of patients with HDV
compensated cirrhosis was 51.5%, slightly lower than that
reported for HCV decompensated cirrhosis by Fattovich et
al (14), showing once again the rapid progressive course of
hepatic cirrhosis due to HDV infection.

Early studies on the natural course of hepatic cirrhosis
were conducted in rather heterogeneous cohorts of patients,
recruited at different stages of cirrhosis (10,11,15) or having
different viral etiologies (16). In the present study, we
evaluated the natural course of a more homogeneous cohort
of compensated HDV cirrhotic patients who were followed
up for a median period of 3.5 years. During the follow-up
period, compensated cirrhotic patients developed a
variegated course of decompensation. Similarly to older
studies (17,18), jaundice and the main clinical consequences
of portal hypertension (ascites, PHGIB, HE, PBS) were the
most frequent causes of transition from compensated to
decompensated HDV cirrhosis in our study. Furthermore,
such events were shown to have a significant impact on the
survival in our patients. The frequency of PHGIB was lower
than expected because prophylactic band ligation of the
high-risk esophageal varices has been currently applied in
our center since January 2002 for patients included on
waiting list for liver transplantation. More than half of the
patients in our study presented more than one initial
complication, ascites and jaundice being the most frequent
association.

Contrary to the clinical statement that HCC is not
frequently seen during the progression of HDV cirrhosis,
our study clearly showed that HCC is another major
complication that may develop in the compensated stage of
the disease, as reported in studies from South Eastern Asia
(19-21).

Multivariate analysis by Cox’s model found that the only
factors independently associated with survival were MELD
score higher than 15 and PHGIB. The fact that MELD score
has prognostic value is not surprising, since it reflects
objectively the severity of liver disease and it was shown to
perform well in predicting the risk of death in various clinical
settings (alcoholic etiology, primary sclerosing cholangitis,
candidates for liver transplantation, acute variceal bleeding
etc) (22-24). The fact that the presence of PHGIB was
associated with longer survival reflects the efectiveness of
endoscopic therapy for hemostasis of the first bleeding
episode as well as for secondary prophylaxis.

In conclusion, our study shows that HDV-related
cirrhosis in Romania is an aggressive disease sustained by
the HBeAg negative variant of HBV infection. The median
time to decompensation is less than 2 years and the median
survival less than 5 years. Jaundice, the main clinical
consequences of portal hypertension and HCC are the most
frequent causes of transition from compensated to
decompensated HDV cirrhosis and more than half the
patients presented two or more concomitant initial
complications. The findings of our study could improve
diagnostic and therapeutic strategies for patients with HDV
compensated cirrhosis aiming at delaying or eliminating the

risk of variceal bleeding by prophylactic ligation of high-
risk varices, identifying HCC as early as possible, preventing
HE by dietary manipulation, use of lactulose and non-
absorbable antibiotics, or preventing SBP by antibiotic
prophylaxis. Finally, the aggressive course of HDV cirrhosis
in our study population may represent the basis for early
listing for liver transplantation of these patients.
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