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Abstract
Background: Antiviral therapy for chronic hepatitis D 

(delta) is not yet satisfactory, although it appears to be the 
only means to alter the progressive natural course of chronic 
hepatitis D virus (HDV) infection. Aim: To assess safety 
and efficacy, evaluated by virological, biochemical and 
histological end-of-treatment (EOT) and end-of-follow-up 
(EOF) response to Peg-Interferon α-2b 1.5µg/kg body weight 
weekly in a Romanian cohort of naïve patients with chronic 
hepatitis delta. Results: 49 Caucasian patients (55.1% men, 
44.9% females) with a mean age of 37.95 years received 
study medication; per-protocol population consisted of 36 
subjects. Virological EOT response was present in 33.3% and 
EOF response was maintained in 25% of patients. 50% of 
study population showed normalization of ALT level at EOT 
and 25% at EOF. A combined biochemical and virological 
response was observed in 19.4% of patients at EOT and in 
16.7% at EOF. At baseline, the necroinflammation quantified 
by histological activity index (HAI) score was 9.72 and 
the mean fibrosis score was 2.03; there was a significant 
decrease of HAI score to 7.44 (p=0.01) at EOT, but not for 
fibrosis score (1.33, p=0.37). However, only 8.3% of patients 
at EOT and 19.4% at EOF had progressive histological 
disease. Conclusions: Treatment with Peg-Interferon α-2b 
succeeded in obtaining a negative HVD RNA in 25% of 
patients after 104 weeks of follow-up, although combined 
biochemical and virological response was present in only 
16.7%. Necroinflammation decreased significantly in treated 
patients. Longer treatment periods with pegylated interferon 
or combination regimen peginterferon-nucleotide analogues 
should be tested in order to increase efficacy.
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Abbreviations
HBV = hepatitis B virus, HDV = hepatitis D virus, IFN 

= interferon-α, Peg-IFN = Peg-Interferon, ALT = alanine 
aminotransferase, AST = aspartate aminotransferase, ITT = 
intent-to-treat, PP = per protocol.

Introduction
The hepatitis B virus (HBV) and HDV infections are 

endemic worldwide, but the prevalence rate varies in different 
geographical areas. There are approximately 350 million 
HBs antigen (HBsAg)-positive subjects and 1,750,000 
HDV-infected persons worldwide [1]. The dramatic decline 
of HDV infection in Europe at the end of the 1990s due to 
the improvement in hygiene, economic standard and the 
national vaccination strategies against HBV has raised the 
hope that the HDV epidemic is approaching an end, but this 
is far from an actual achievement. Epidemiologic studies 
coming from Eastern Europe assessing HDV prevalence 
are scanty, although this area is considered of intermediate 
to high prevalence (~39%) [1]. In Romania, HDV infection 
still represents a serious public health problem due to the 
high prevalence in HBsAg-positive chronic hepatitis (37.9%), 
HBsAg-positive liver cirrhosis (51.19%) [2], HBsAg-positive 
patients with end stage liver disease on the waiting list for 
liver transplantation (56%) [3], and HBsAg-positive patients 
with hepatocellular carcinoma superimposed on liver cirrhosis 
(48.7%) [4]. Persistent HDV replication leads to cirrhosis and 
hepatocellular carcinoma at annual rates of 4% and 2.8%, 
respectively, and is the only predictor of liver-related mortality 
[5]. In a previous study [6], our group demonstrated that 
HDV-related cirrhosis in Romania is an aggressive disease 
with a median time to decompensation of less than 2 years 
and a median survival of less than 5 years.

Therapy for chronic hepatitis D is not yet satisfactory, 
although it is the only means  of altering the natural course 
of liver disease. The only option currently available in 
our country for the treatment of chronic hepatitis D is 
conventional interferon-α (IFN). Overall, a one-year course 
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of high doses of IFN is associated with only a 10-20% chance 
of sustained HDV clearance and a 10% chance of HBsAg 
clearance [7]. The efficacy and safety of pegylated interferon 
(Peg-IFN) in chronic hepatitis D was recently investigated 
in small-size studies comprising naïve or previously treated 
patients, leading to sustained virological response in 17 to 
45% of patients [8-11].

The present study is the first one to report the Romanian 
experience in chronic hepatitis D treated with Peg-IFN. The 
endpoints of the current study were to determine EOT and 
EOF or sustained virological, biochemical and histological 
response, as well as the proportion of hepatitis D patients 
who developed side effects or required dose reduction or 
premature withdrawal during treatment with weight-dosing 
regimen of Peg-IFN α-2b.

Patients and methods
Patients and study design
HDV chronically infected patients were considered 

eligible for this prospective, multicenter, open-label, 
uncontrolled, phase 3b study (Protocol No. V-P04603 ) if 
they met the following requirements: therapeutic naïve; 
adults (18-65 years); HBsAg positive more than 6 months; 
total serum antibody to hepatitis delta antigen (antiHDV) 
positive; raised alanine aminotransferase (ALT) activity in 
serum of at least twice the upper normal limit during the 
previous 6 months; positive HDV RNA; and liver histology 
showing HAI≥6 and stage of fibrosis >0 according to 
Knodell classification system [12] within 1 year prior to 
study inclusion. Exclusion criteria included: white blood 
count < 2,500/mm3; neutrophils < 1,000/mm3; platelet 
count < 80,000/mm3; hemoglobin level lower than 10 g/dl; 
decompensated cirrhosis or acute liver failure; HCV/HIV 
coinfection; other concurrent liver disease; organ recipients; 
alcohol consumption exceeding 80 g/day for males and 40 
g/day for females or drug abuse; antecedent/concurrent 
severe psychiatric illness; uncontrolled thyroid dysfunction; 
severe pulmonary, renal, cardiac or cardiovascular disease; 
clinically significant bleeding disorders; poorly controlled 
diabetes; current pregnancy and lactation; unable/unwilling 
to use contraception during the treatment and 6 months 
after discontinuation; antiviral, immunomodulatory, 
corticosteroid, or chemotherapeutical treatment within the 
previous 6 months before inclusion in the study.

All patients eligible for antiviral therapy attended a 
treatment initiation visit with a physician from the staff  
who provided verbal and written information regarding 
administration of Peg-IFN, potential adverse events, schedule 
for laboratory monitoring, and return visit appointment. The 
study was conducted in accordance with the Declaration 
of Helsinki, as well as with the internal standard operating 
procedures of the Schering-Plough Research Institute, was 
approved by an Institutional Review Board/Independent 
Ethics Committee and all patients gave written informed 
consent before being considered for the study.

Eligible patients were treated with Peg-IFN α-2b (Peg-
Intron®, Schering Plough Corp., Kenilworth, NJ) 1.5 μg/kg 
once per week subcutaneously in a weight-based dosing 
regimen (40-64 kg: 80 μg/week; 65-75 kg : 100 μg/week; 
76-85 kg : 120 μg/week; >85 kg : 150 μg/week) for 52 weeks.  

The dose of study medication was based on the patient’s 
weight at the initiation of the therapy.

Patients were evaluated as outpatients for safety, tolerance 
and efficacy at every 4 weeks during treatment until week 52 
and then at 72 and 104 weeks during the follow-up period. 
All patients were scheduled to have on-treatment complete 
blood count and biochemistry assessed every 4 weeks and 
whenever required. Thyroid-stimulating hormone (TSH) 
level was monitored every 12 weeks during treatment. HDV 
RNA was quantified by real-time polymerase chain reaction 
(PCR) technology (lower limit of detection 100 copies/mL) 
at screening, 12, 24, 52, 72, 104 weeks; HBV DNA was 
quantified by PCR (lower limit of detection 50 copies/mL) 
at screening, week 52, and 104. Liver biopsy specimens were 
assessed by experienced pathologists who were unaware 
of clinical and biochemical data, as well as the treatment 
regimen; a second biopsy was performed within 3 months 
after the end of therapy.

All patients enrolled in the study were included in the 
safety analysis. Safety assessments were performed every 4 
weeks during the 52-week treatment period and during the 
follow-up by phone calls and scheduled visits in the referral 
clinic. Intensity of adverse events was graded on a three-
point scale (mild, moderate, severe) and the relationship 
of the adverse event to study therapy was assessed. The 
main safety parameters were serious adverse events, non-
serious adverse events, and laboratory abnormalities leading 
to dose modifications and premature withdrawal from 
therapy. Serious adverse events included those that were 
fatal, life-threatening, required inpatient hospitalization or 
prolongation of current hospitalization, resulted in persistent 
or significant disability, or resulted in a congenital anomaly 
or birth defect.

Quality of life parameters were assessed at every visit 
within the treatment period. Karnofsky index (refers to 
general well being and aspects of life like activity ranging 
from 0% to 100%) and Visual Analog Scale (VAS) were used. 
Appetite, fatigue and depression were measured by VAS  
with a score from  0 (no symptom) to 100mm (symptoms 
all the time). Dose reductions were made according to the 
current recommendations in the literature and on the package 
insert of Peg-IFN α-2b.

Study endpoints and response assessment
The primary efficacy endpoints for this study were: the 

proportion of patients who achieved normalization of serum 
ALT activity (biochemical response), negative HDV RNA 
(HDV response), as well as their combination (combined 
biochemical and virological response) after 52 weeks of 
treatment (EOT response). Response rates at EOF (or 
sustained response) were defined analogously. A secondary 
efficacy variable was the HBV response rate (negative 
serum HBV DNA) at the end of study period. Histological 
response was defined as a decrease of the necroinflammatory 
score with at least 2 points and maintenance or regression 
of fibrosis stage at the end of therapy.

Statistical analysis
The efficacy analysis was conducted on both an intent-

to-treat (ITT) and per protocol (PP) basis. All patients who 
received at least one dose of medication were included in the 
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efficacy analysis. All data were analyzed using SPSS v. 12.0. 
Continuous data were expressed as means ± SD. Categorical 
data were expressed as number of subjects or proportion of 
subjects with a specific feature. The chi-square test was used 
to compare categorical data. The Wilcoxon Signed Rank test 
was carried out to compare continuous values at two distinct 
time points (visits). The Kruskal Wallis test was performed 
for global comparison of ALT in subgroups of patients with 
different fibrosis stages. The Spearman rank correlation 
coefficient was used to measure the degree of association 
between two quantitative variables.A two-tailed p value 
<0.05 was required for statistical significance.

Results
Patients’ characteristics
Between December 2005 – February 2007, 68 consecutive 

Caucasian patients (48.5% women and 35% men) with 
chronic hepatitis D were screened, but only 49 received 
Peg-IFN α-2b 1.5 μg/kg/week (80-150 μg/week), considering 
them the safety set. The ITT group consisted of 48 patients 
because 1 patient was not eligible. They were evaluated 
in 4 referral centers: Center of Gastroenterology and 
Hepatology, Fundeni Clinical Institute, Bucharest (73.5% of 
patients), National Institute for Infectious Diseases “Matei 
Balş” Bucharest (14.9%), Department of Gastroenterology, 
University of Medicine and Pharmacy Timisoara (5.8%) and 
3rd Medical Clinic, University of Medicine and Pharmacy 
Cluj-Napoca (5.8%). The PP set consisted of 36 patients, 
because the rest showed major violations of the study 
protocol. Causes for protocol violation were the following: 
HDV RNA serology at screening, HCV coinfection, 
neutropenia, blood sampling data, clinical investigations, 
intake of concomitant not reported medication. Patients’ 
characteristics are shown in Table I.

U/l) in the PP set measured at baseline, decreased to 75.78 
± 95.33 U/l at EOT (p=0.0001). Biochemical response at 
EOT was obtained in 18 patients (50%) out of which 9/16 
females and 9/20 males patients. The pre-post differences 
in the ALT levels of the PP set were significant in female 
(106.88 ± 76.02 vs 55.50 ± 41.55, p = 0.01) and male (187.00 
± 180.15 vs 92.00 ± 121.44, p = 0.007) patients. Similarly, the 
pre-post differences in ALT levels between baseline values 
and EOF were overall statistically significant in the whole 
group of patients (151.39 ± 147.39 vs 116.39 ± 118.54, p = 
0.01) as well in male patients (187.00 ± 180.15 vs 139.70 
± 144.68, p = 0.02)

Negative HDV RNA was registered in 5 (10.42%) and 
3 (8.33%) patients after 12 weeks of therapy and in 10 
(20.83%) and 7 (19.44%) after 24 weeks of therapy in the 
ITT and PP group respectively. Virological response at EOT 
was achieved in 12 (33.3%) patients, 5 males and 7 females 
of the PP set. Combined response (negative HDV RNA and 
normal ALT) was observed in a total of 7 (19.4%) patients 
of the PP set, comprising 3 males and 4 females. At EOF, 
9 (25.0%) patients (5 males and 4 females) were negative 
for HDV RNA and also 9 (25.0%) patients (5 males and 
4 females) showed ALT levels below the upper reference 
range. A combined response was registered in 6 (16.7%) 
patients (4 males and 2 females) of the PP set.

In the ITT and, respectively, PP group positive HBV 
DNA was detected in 14 (29.17%) and 10 (27.78%) patients 
at screening and in 19 (39.58%) and 17 (47.22%) patients at 
week 52. HBV DNA response (negativation) was detected 
in 6 patients (16.7%) at both EOT and EOF. Four patients 
(11.1%) in the PP set were anti-HBs antibody positive at 
baseline, but at EOT their number increased to 8 (22.2%). A 
combined negative HBV DNA and HDV RNA was observed 
in 2 patients (5.6%) at EOT and only 1 (2.8%) at EOF.

Histological response according  to study definition  was 
assessed by the Knodell score; HAI and fibrosis stage was 
obtained in 22.9%, 29.2% and respectively 31.3% of patients 
in the ITT group. There was a significant decrease of the 
necroinflammatory score from 9.72 ± 2.37 at baseline to 7.44 
± 2.15 (p=0.01) at EOT in the PP set. At inclusion, only one 
patient (2.7%) had absent fibrosis, 16 patients (44.4%) had 
F1, 2 (5.6%) F2, 15 (41.7%) F3 and 2 (5.6%) had cirrhosis. 
Fibrosis score showed also a decreasing trend from 2.03 ± 
1.11 at baseline to 1.33 ± 0.89 (p=0.37) at EOT. There was 
no correlation between the level of viremia (both HDV RNA 
and HBV DNA) and the fibrosis score.

The mean value of ALT and AST at baseline was lower 
in the fibrosis score stage 1 (112.94 ± 69.26 U/l; 69.81 ± 
36.90 U/l, respectively) than in stage 3 (207.47 ± 206.31U/l 
(p=0.31), 142.40 ± 115.67 U/l). There was also no statistical 
difference for ALT (p=0.65 and p=0.74, respectively) or AST 
(p=0.24 and p=0.76, respectively) levels between all fibrosis 
stages both at baseline and EOT. No correlation was found 
between ALT or AST levels and fibrosis score at baseline 
nor at EOT.

Safety and tolerability: side effects, dose reduction 
and premature withdrawal

The overall compliance analyzed for the safety set was 
99.84% and compliance without unchanged doses was 
96.28%. Total number of injections was 149.97 ± 25.54 

Table I. Patients’ characteristics at baseline

Demographic 
variable

Set

Safety, N=49 ITT, N=36 PP, N=36

Gender 

Male 27 (55.10%) 26 (54.17%) 20 (55.56%)

Female 22 (44.90%) 22 (45.83%) 16 (44.44%)

Age (years) 37.95 ± 12.63 37.55 ± 12.48 36.29 ± 12.59

BMI (kg/m2) 24.95 ± 5.01 25.00 ± 5.06 25.18 ± 5.07

Weight (kg) 72.22 ± 15.78 72.31 ± 15.93 73.03 ± 15.95

ITT: intention-to-treat; PP: per protocol

The study population (safety set) was characterized by a 
moderately-to-high elevated aminotransferases: ALT = 151.8 
± 136.7 IU/L and AST = 98.0 ± 79.1 IU/L. The following 
concomitant diseases were reported for the safety set: arterial 
hypertension (12.2%), diabetes mellitus (10.2%), metabolic 
disease (8.2%), heart, lung and vascular disease (4.1% 
each), drug allergies (2%), renal disease (2%). Concomitant 
medication was recorded in 89.8% of patients.

Efficacy: early virologic response, EOT biochemical 
response and sustained biochemical and virologic response

The mean value of the ALT levels (151.39 ± 147.39 
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and the number of injections without unchanged dosage 
was 144.97 ± 32.98.

Quality of life measured by the Karnofsky index was 
not changed during treatment in females (0.00 ± 12.11), but 
worsened in males (-11.50 ± 9.88). The feeling of depression 
improved in female patients during treatment (-4.38 ± 
30.06), whereas it worsened in male patients (1.20 ± 19.32). 
Appetite improved in both genders (female: -5.44 ± 22.09, 
male: -4.75 ± 29.00) and also fatigue improved remarkably 
in female patients (-18.25 ± 27.78), but increased in male 
patients during the treatment (1.20 ± 30.40).

Despite the fact that 49% of patients experienced 91 
adverse effects related to study medication assessed as 
“severe”, only 2 patients discontinued therapy. During the 
antiviral treatment, 47 patients (95.5%) experienced 415 
various side effects, mostly (383)  commonly associated with 
interferon therapy. Of all treatment-emergent adverse events 
(TEAEs), 306 (73.7%) were assessed as probably related, 77 
(18.6%) as possibly related, and 32 (7.7%) as unrelated to the 
study medication. There were 245 (59.0%) moderate TEAEs, 
101 (24.3%) severe, and 69 (16.6%)  mildly severe.

The incidence and profile of these side effects, evaluated 
in the group of 49 patients, is shown in Table II. The most 
frequently reported  TEAE symptoms were ‘headache’ and 
‘pyrexia’ affecting 38 (77.6%) patients, ‘myalgia’ and ‘chills’ 
occurring in 32 (65.3%) patients, and ‘fatigue’ reported  by 
26 (53.1%) patients.

One patient died during the course of this study because 
of acute pancreatitis that was assessed as unrelated to the 
study medication. Another two patients had serious adverse 
effects (ALT/AST increase considered medically significant; 
interstitial lung disease that required hospitalization). Also 
two patients discontinued prematurely the study medication 
due to side effects.

Discussion
Chronic hepatitis D is a severe form of liver disease in 

which spontaneous resolution is rare. Long-term studies 
have shown that cirrhosis develops in 60 to 70% of patients 
with hepatitis D, which is a much higher incidence than that 
observed in patients with chronic hepatitis B or C [6, 13]. At 
present, IFN therapy is recommended as soon as possible to 
slow the natural course of liver disease, preferably before the 
cirrhotic stage. Lack of antiviral therapy was identified as 
an independent factor of worse outcome in HDV infection 
as recently shown by Niro et al [14].

Chronic hepatitis D is a difficult-to-treat disease. 
Previous studies investigating the efficacy of conventional 
interferon in chronic hepatitis D suggested that the efficacy 
of conventional IFN is related to the dose and duration of 
therapy. Farci et al [15] demonstrated that IFN-α given in 
a dose of 9 million units three times a week for 48 weeks, 
is generally well tolerated and results in normalization of 
ALT values, clearance of serum HDV RNA, and histologic 
improvement in 50% of patients with chronic hepatitis D. 
However, a 1-year course of standard IFN-α is associated 
with only 10–20% chance of sustained HDV clearance and 
10% chance of HBsAg clearance [16]. Several strategies 
have been explored to improve the efficacy of IFN-α, 
most notably a longer duration of treatment and recently 
the introduction of pegylated IFN-α. In 2005, Ferenci et 
al [17] published the first case report of a  sustained HDV 
RNA clearance after 6 months of treatment with Peg-IFN 
α-2a, 180 µg weekly for 6 months, in a patient with chronic 
hepatitis D who was a non-responder to several courses of 
treatment with standard IFN. Subsequently, Castelnau et 
al [10] evaluated the safety and efficacy of Peg-IFN-α-2b 
monotherapy, 1.5 mg⁄kg weekly for 12 months, in 14 patients 

Table II. Treatment-emergent adverse events by system organ class (safety set, N=49)

System organ class NAE NS N % of N

General disorders and administration site conditions 136 781 46 93.9

Musculoskeletal and connective tissue disorders 67 547 37 75.5

Nervous system disorders 60 805 40 81.6

Gastrointestinal disorders 57 185 30 61.2

Psychiatric disorders 18 34 13 26.5

Skin and subcutaneous tissue disorders 18 48 11 22.4

Metabolism and nutrition disorders 15 43 14 28.6

Respiratory, thoracic and mediastinal disorders 12 27 10 20.4

Ear and labyrinth disorders 9 86 9 18.4

Eye disorders 6 19 6 12.2

Investigations 4 4 3 6.1

Blood and lymphatic system disorders 2 7 2 4.1

Infections and infestations 2 3 2 4.1

Immune system disorders 2 2 1 2

Reproductive system and breast disorders 2 2 2 4.1

Vascular disorders 2 10 2 4.1

Cardiac disorders 1 2 1 2

Hepatobiliary disorders 1 1 1 2

Renal and urinary disorders 1 3 1 2
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with chronic hepatitis D. At the end of the treatment, a 
virological response, defined as undetectable HDV RNA 
by qualitative polymerase chain reaction, was seen in 57% 
of the patients, whereas a sustained virological response 
was observed in 43%, even though the vast majority of the 
patients (85%) were previous non-responders to high doses 
of standard IFN. The rate of ALT normalization was higher 
at the EOF (57%) than at the EOT (36%), indicating that in 
some patients the biochemical response was delayed and 
achieved during the post-treatment follow-up. The results 
are better than ours, but the following reasons could have 
contributed to this: a smaller cohort with 86% (12/14) of 
patients priorly treated with standard IFN-α and 43% (6/14) 
of African origin, and thus a different HDV genotype. 
Another study by Erhardt et al [8] that applied a similar 
treatment protocol as in the French study, in 12 patients, 
achieved a sustained virological response in only 2 patients 
(17%). A larger study comprising 38 patients obtained a 
negative HDV RNA at the EOF in 21% (8/38) of patients, 
similar to our study, but patients received Peg-IFN-α2b 
for 72 weeks [9]. However, it is  worth noting that 31.5% 
(12/38 patients) had HDV RNA <1000 copies/mL at the 
end of follow-up. Biochemical response was superior in 
our study cohort at the end of therapy (50% compared to 
39%), but sustained biochemical response was the same 
(25% compared to 26%). Thus, a longer treatment period 
with Peg-IFN does not result in a higher biochemical or 
virological response.

The HIDIT-1 trial [11, 18], comprising 90 patients from 
Germany, Turkey and Greece, showed that Peg-IFN α-2a has a 
significant antiviral efficacy against HDV in more than 40% of 
patients, with 28% achieving a sustained virological response 
and a sustained biochemical response in 40% after 48 weeks 
of treatment. Virological response is in accordance with our 
results, but biochemical response is superior to ours. However, 
in our study all patients showed a significant decrease of 
aminotransferase levels after antiviral therapy concordant to 
the decrease of the necroinflammatory activity.

An already well established evidence is that high doses 
of IFN significantly improve the long-term clinical outcome 
and survival of patients with chronic hepatitis D, even in 
the presence of initial cirrhosis. Such improvement was 
substantiated by a significant amelioration in liver-enzyme 
values, hepatic function, and liver histology. The degree 
of resolution of the necroinflammatory lesions in patients 
treated with high doses of standard IFN was significantly 
higher in the study of Farci et al [19], similar to our results. In 
contrast to our study, the fibrosis stage was also significantly 
lower in this early study and in a German study [8]. However, 
in other studies [10, 20], METAVIR scoring indicated no 
significant short-term histological improvement, neither for 
necroinflammatory activity, nor for fibrosis.

Regarding safety and tolerability, the withdrawal rate 
for the patients in our study was about 4%, lower than 11% 
reported in HIDIT-1 trial where patients were treated with 
Peg-IFN α-2a with or without adefovir [18]. This rate is not 
dissimilar to that in large scale studies of Peg-IFN α-2a in 
the treatment of chronic HBV monoinfection [21].

Conclusion 
Treatment with Peg-IFN α-2b for 48 weeks resulted 

in sustained HDV RNA clearance in 25% of patients and 
the same percentage of sustained biochemical response, 
although combined biochemical and virological response 
was present in only 16.7%. Longer treatment periods with 
pegylated-interferon and probably combined peginterferon-
nucleot(s)ide analogues should be tested in a high number 
of patients in order to increase the benefit.
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