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Abstract

AIM: To observe the efficacy of peg-interferon in the
treatment of hepatitis delta virus (HDV) and to identify
the factors that would be predictive of the sustained
viral response (SVR).

METHODS: This prospective study was conducted
in Medical Unit IV of the Liaquat University of Medi-
cal and Health Sciences Hospital Jamshoro from June
2008 to September 2011. This study cohort included
all patients of either sex who presented during this
time with hepatitis B surface antigen positivity, hepa-
titis B virus DNA > 20 000 IU/mL, serum glutamic py-
ruvic transaminase (SGPT) > 2(upper limit of normal),
HDV-RNA positivity with fibrosis stage = 2. Informed
consent was obtained from each of these individuals.
Patients were diagnosed with hepatitis D on the ba-
sis of detectable viral antibodies and the presence of
HDV-RNA in their serum. A liver biopsy was performed
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in all cases and fibrosis staging was performed in ac-
cordance with the METAVIR scoring system. All eligible
patients were administered peg-interferon at a weekly
dosage of 1.5 pg/kg body weight for 48 wk. HDV-RNA
was assayed at the end of this treatment period and
again at 24 wk later. A biochemical response was de-
termined by a normalization of SGPT at the end of the
treatment or during follow up. The end of treatment
response was defined by a HDV-RNA negative status.
A sustained virological response was defined by unde-
tectable serum HDV-RNA at six months after the end
of treatment.

RESULTS: Among the 277 patients enrolled in our
present study, 238 completed a course of peg-interfer-
on therapy of which 180 (75.6%) were male and 58
(24.4%) female. Biochemical responses were achieved
in 122/238 (51.3%) patients. End of treatment re-
sponses were achieved in 71/238 (29.8%) cases. A
SVR was achieved in 70 of these patients (29.4%). A
strong association was found between the SVR and the
end of treatment responses (P = 0.001), biochemical
responses (P = 0.001) and the degree of fibrosis (P =
0.002).

CONCLUSION: Peg-interferon therapy can induce re-
mission in nearly one third of patients harboring HDV.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Hepatitis delta virus (HDV) is a defective RNA virus
that requires hepatitis B virus (HBV) to achieve replica-
tion. In long-term carriers of HBV, HDV infection can
result in acute fulminant hepatitis or severe chronic hep-
atitis often progressing to cirrhosis and hepatocellular
carcinoma!. Nearly 15-30 million people worldwide are
infected with HDV™. Hepeatitis D is dependent on hepa-
titis B for its prevalence. In Pakistan, the prevalence of
hepatitis B is about 2.5% but in certain areas of Sindh
province is much higher, in the range of 4.5% to 6.4%,
with consequent increases in the prevalence of hepatitis
D", These areas are collectively referred to as the delta
belt.

The introduction of a vaccination program for HBV,
blood testing including that of pregnant women, the
application of safety measures against blood born infec-
tions, the use of disposable syringes, and an increased
public awareness of hepatitis B has markedly reduced
the prevalence of this disease in many countries. How-
ever, hepatitis B is still a major health problem in several
countries including Pakistan where HDV was found in
16.6% of hepatitis B carriers™. Indeed, a recently pub-
lished study has detected HDV in 36.6% to 69.5% of
hepatitis B patients in different parts of Pakistan”,

The treatment options for HDV have remained
disappointing over many years. Oral agents such as riba-
virin, lamivudine, and famciclovir have been found to
be ineffective against HDV'". The effectiveness of cur-
rently available and seemingly more potent oral antiviral
drugs against hepatitis B such as adefovir, dipivoxil,
entecavir, telbivudine and tenofovir is difficult to as-
sess due to a lack of adequate clinical data®. The only
medication which has proved effective to date against
HDV infection is interferon. Up to 70% of affected
patients can achieve biochemical responses using this
drug, among which significant numbers achieve a viro-
logical response”. The efficacy of interferon based treat-
ments is dose related, as a2 12 mo treatment at 9 MU was
found to be more effective than lower dose regimens.
Unfortunately because of the dose-related side effects
of standard interferon, patient compliance has tended
to be very poor'™. Recently however, peg-interferon, a
product of the conjugation of interferon with polyeth-
ylene glycol has replaced standard interferon in clinical
use because its prolonged half life allows for a single
weekly dose to be administered. There are few previous
studies of peg-interferon variant to date and it is diffi-
cult to draw any conclusions regarding its efﬁcacy“”. An
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evaluation of this drug in a large number of patients is
therefore required and is also necessary to assess the fac-
tors that are predictive of a viral response in the treated
patients.

The aim of our current study was to observe the ef-
ficacy of peg-interferon in the treatment of HDV and
to evaluate the factors that are predictive of an sustained
viral response (SVR) in the treated patients.

MATERIALS AND METHODS

Patients and clinical setting

This prospective study was conducted in Medical Unit
IV of the Liaquat University of Medical and Health
Sciences Hospital, Jamshoro, from June 2008 to Sep-
tember 2011. The patient cohort comprised consecutive
cases of either sex who were hepatitis B surface antigen
(HBsAg) positive, had HBV DNA > 20 000 IU/mlL, a
serum glutamic pyruvic transaminase (SGPT) > 2 (upper
limit of normal), and were HDV-RNA positive with a
fibrosis stage = 2. Informed consent was obtained from
each patient and the study was performed in accordance
with the ethical guidelines of the 1975 Declaration of
Helsinki. All of the subject patients were received from
Hepatitis Prevention and Control Program, Sindh Chief
Minister’s initiative.

Exclusion criteria

We did not include patients below 18 or above 65 years
age; with concomitant hepatitis C virus infection; fibro-
sis stage < 2 on liver biopsy; or with decompensated cir-
rhosis of the liver, i.e., history of ascites, variceal bleed-
ing or hepatic encephalopathy. Also excluded were preg-
nant women or nursing mothers and cases of metabolic
liver disease such as Wilson disease or hemochromatosis.
Leukopenia (< 2500/mm’), neutropenia (< 1000/mm’),
hemoglobin < 10 g/dL, and the presence of other se-
vere diseases (cardiomyopathy, diabetes mellitus, arterial
hypertension, neoplasia, neurologic diseases, depression
and/or psychiatric disorders were additional exclusion
criteria.

Methods

Patients were diagnosed with hepatitis D on the basis of
antibodies and HDV-RNA in the serum. Patients in our
cohort were also positive for HBsAg and had hepatitis B
DNA levels > 20 000 IU/mlL.. Routine serological tests
such as complete blood counts, liver function test, pro-
thrombin time, SGPT, serum albumin, anti hepatitis D
antibodies, HBsAg and an ultrasound of the abdomen
were performed by the research laboratory of the Lia-
quat university of Medical and Health Sciences. Hepati-
tis D RNA and HBV-DNA tests were performed by the
molecular laboratory of Liaquat university of Medical
and Health Sciences. Liver biopsies were performed for
all patients upon obtaining written consent and having
fully explained the procedure to each individual. The
biopsy procedure was performed in each case under ul-
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Continuous variables (mean + SD)

Age (yr) 29+85

Hemoglobin (g/dL) 11.49 £2.45
The mean platelet count (10°/mm’) 145.6 £14.3
SGPT (IU/L) 13418 +14.3

Hepatitis B DNA level (IU/mL) 155 x 10° £ 70.1 x 10°

Categorical variable, frequency (%)

Sex
Male 180 (75.6)
Female 58 (24.4)
Stage of fibrosis
Stage 2 172 (72.3)
Stage 3 44 (18.5)
Stage 4 22 (9.2)
Biochemical response 122 (51.3)
End of treatment 71 (29.8)
Sustained viral response 70 (29.4)

SGPT: Serum glutamic pyruvic transaminase.

trasound guidance with a 14 gauge tru-cut biopsy needle.
The biopsy sample was considered adequate if it was
greater than 10 mm in size and contained more than 5
portal tracts'". Biopsy samples were sent to a patholo-
gist who had no knowledge of the clinical status of the
patient. The staging of fibrosis was performed in ac-
cordance with the METAVIR scoring system as follows:
FO0, no fibrosis; F1, portal fibrosis without septa; F2, few
septa; F3, numerous septa without cirrhosis; or F4, cir-

Treatment and follow up

All eligible patients were administered peg-interferon
weekly at 1.5 ug/kg body weight for 48 wk as part of
the Hepatitis Prevention and Control Program, Sindh
Chief Ministet’s initiative. This program was initiated by
the Government of Sindh province in Pakistan and pro-
vides free peg-interferon-base treatments to all affected
patients. This program covers a population of 55.24 mil-
lion in the Sindh province of Pakistan.

Patients were followed up every month to obtain
complete blood picture and SGPT. All patients were eval-
uated for possible complications of interferon therapy.
HDV-RNA was assayed at the end of treatment and at
24th wk later. A biochemical response was confirmed if
there was a normalization of the SGPT levels at the end
of treatment or during follow up. An end of treatment
response was defined as a HDV-RNA negative result at
the end of treatment. An SVR was defined as undetect-
able HDV-RNA in the serum at six months after the end
of treatment. A non responder was defined as a patient
with persistent detectable HDV-RNA at the end of treat-
ment' Y.

Continuous variables such as age, SGPT and platelet
count were computed as the mean * SD. Categorical
variables such as sex, end of treatment response, bio-
chemical response, SVR and stage of fibrosis were ex-
pressed as a percentage. Receiver operating characteristic
(ROC) curve comparisons were performed between the
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Variable SVR achieved SVR not achieved P value
BR 60/122 (49.1) 62/122 (50.9) 0.001
ETR 70/71 (98.5) 1/71 (1.5) 0.001
Stage of fibrosis 0.002

Stage 2 39/172 (22.6) 133/172 (77.3)

Stage 3 18/44 (40.9) 26/44 (59.09)

Stage 4 13/22 (59) 9/22 (40.9)

SVR: Sustained viral response; BR: Biochemical response; ETR: End of
treatment response.

end of treatment response, biochemical response, stage
of fibrosis with SVR by calculating the area under the
curve and 95% confidence intervals (Cls) as described
by Hanley ez a/”. A P value of 0.05 was considered sta-
tistically significant. All data were processed on SPSS
Version 16.

RESULTS

Of the 277 patients enrolled in this study, 238 completed
the course of interferon therapy. Among the remaining
39 patients, 31 were excluded from the study because of
minimal (stage 0 and 1) fibrosis and eight patients were
dropped because of interferon-induced complications
eatly in study period. Of the remaining 238 patients who
were analyzed, 180 (75.6%) were male and 58 (24.4%)
female. The mean age was 29.6 * 8.5 years, hemoglobin
(g/dL) was 11.49 + 2.45, platelet count (10°/mm’) was
145.6 + 14.3, and SGPT (IU/L) was 134.18 £ 14.3. Hep-
atitis B DNA level TU/mL) 155.1 £ 70.1. Fibrosis stage
2 was present in 172 (72.3%), stage 3 in 44 (18.5%) and
stage 4 in 22 (9.2%) patients. A biochemical response
was achieved in 122/238 (51.3%) patients and not in
116 (48.7%) cases. End of treatment responses were
achieved in 71/238(29.8%) cases and not in 167 (70.2%)
patients. SVR was achieved in 70 (29.4%) patients.

The baseline characteristics of the patients in the
study cohort are listed in Table 1. A strong association
was found between SVR and end of treatment response
(P = 0.001) as 70/71 (98.5%) patients who obtained an
end of treatment response also achieved an SVR. The
association between an SVR and the stage of fibrosis
was also significant (P = 0.002) as 39/172 (22.6%) pa-
tients with fibrosis stage 2, 18/44 (40.9%) patients with
fibrosis stage 3 and 13/22 (59%) patients with fibrosis
stage 4 achieved SVR, and with the biochemical re-
sponse (P = 0.001) as 60/122 (49.1%) of such patients
also achieved SVR. Table 2 shows relation of end of
treatment response, biochemical response and stage
of fibrosis with SVR. ROC curve comparing the end
of treatment response, biochemical response, stage of
fibrosis and SVR is shown in Figure 1. The end of treat-
ment response was found to be predictive of an SVR
with a sensitivity of 98%, specificity of 94%, positive
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Figure 1 Receiver operating characteristic curve comparing end of treat-
ment response, biochemical response, stage of fibrosis with sustained
viral response. Receiver operating characteristic curve showing comparison
between end of treatment response [area under curves (AUC) 0.997, 95% CI:
0.99-1.004], biochemical response (AUC 0.744, 95% CI: 0.67-0.81), stage of
fibrosis (AUC 0.625, 95% Cl: 0.54-0.70). The best predictor was end of treat-
ment response at 99.7% (P = 0.001), followed by biochemical response 74.4%
(P=0.001) and stage of fibrosis 62.5% (P = 0.002).

predictive value (PPV) of 94.45, and negative predic-
tive value (NPV) of 98% (P = 0.001). A biochemical
response was also predictive of an SVR with a sensitivity
of 85.7%, specificity of 63.2%, PPV of 69.9% and NPV
of 81.5% (P = 0.001). The degree of fibrosis predicted
an SVR with a sensitivity of 44.3%, specificity of 46%,
PPV of 45% and NPV of 45.3% (P = 0.002).

DISCUSSION

This is the largest prospective study yet reported on
the efficacy of peg-interferon monotherapy treatment
for hepatitis D. The 238 patients included in the study
cohort was far larger than the population analyzed in
the previous hep-net-international delta hepatitis inter-
vention trial, a multicenter trial comprising 90 patients
in three arms. In our current prospective study, a bio-
chemical response was achieved in 51.3%, end of treat-
ment in 29.8% and SVR in 29.4% of the 238 patients
with hepatitis D after 48 wk of peg-interferon therapy.
Niro ez al'” previously studied 16 patients receiving peg-
interferon for 72 wk and found biochemical response
in 6 (37.5%) patients with 5 patients showing an end
of treatment response and maintaining an SVR. In
another ecarlier study by Wedemeyer ez @/'” conducted
on 29 patients receiving peg-interferon for 48 wk, a
biochemical response was found in 8 (24%) cases and
9 (28%) patients showed an end of treatment response.
When the therapy was extended to 72 wk, 13 (45%)
patients achieved a complete biochemical response and
9 (31%) had an end of treatment response and SVR of
23% at 48 wk was improved to 28% at 72 wk. Erhardt
et al™ have reported that among 12 patients treated us-
ing peg-interferon, biochemical normalization occurred
in 3 (25%) patients and an SVR in 2 (17%) patients.
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Castelnau ¢z 2/"” in their study of 12 patients treated for
12 mo with peg-interferon observed complete biochemi-
cal response in 8 (57%) patients, and an end of treat-
ment response in 8 (57%) cases of whom 6 (43%) ob-
tained an SVR. The discrepancies between the results of
these vatious studies are likely due to the small number
of patients analyzed.

In our present study, strong predictors of an SVR
were an end of treatment response, biochemical re-
sponse and the stage of fibrosis. We observed a strong
association between the end of treatment response (P =
0.001) and an SVR as 70/71 (98.5%) patients achieved
both responses. Indeed, an end of treatment response
was predictive of an SVR with a PPV of 94.45% and an
NPV of 98% (P = 0.001). Niro ¢z a/'" also confirmed
the importance of an end of treatment response as
the 3/16 (19%) of their patients who achieved end of
treatment response increased to 4/16 (25%) at the 24
wk follow up point. Wedemeyer ez al'” observed an end
of treatment response in 9/29 (31%) of the patients in
their cohort after 72 wk of treatment, out of which 5
patients maintained clearance of HDV-RNA at the end
of follow up. However, the outcomes of the remaining
four patients was unknown, making the end of treat-
ment response an important predictor of SVR or end of
follow up response.

Erhardt e a/'”, in a study of 10 patients, found end
of treatment response to peg-interferon in 2/10 (17%)
cases that were maintained after 24 wk of follow up.
Castelnau ¢z o/ in a study of 14 hepatitis D patients,
report an SVR in all 8 (57%) patients who achieved an
end of treatment virological response.

Based on our current findings, the biochemical re-
sponse is an important predictor of an SVR as 60/70
(85.7%) (P = 0.001) of our hepatitis D patients achieved
both responses. Niro ez al"’ previously reported a bio-
chemical response in 6 patients out of which 3 achieved
SVR during a follow up of 11 patients for 72 wk. Ac-
cording to the study of Wedemeyer ez a/ w7 hepatitis D
patients achieved SVR out of 13 (53.8%) patients who
achieved a biochemical response after 72 wk of peg-
interferon treatment. Castelnau ef o/ have reported
that 75% of hepatitis D patients who achieved an end
of treatment response were HDV-RNA negative six
months after of the discontinuation of their treatment.

In our current analyses, the response to treatment
increased with the degree of fibrosis (P = 0.002) as
39/172 (22.6%) patients with fibrosis stage 2, 18/44
(40.9%) patients with fibrosis stage 3 and 13/22 (59%)
patients with fibrosis stage 4 achieved SVR. Reports on
hepatitis D are sparse at present but the two publica-
tions recently presented at the 62nd Annual Meeting of
the American Association for the Study of Liver Disease
(2011) in San Francisco on hepatitis B has shed some
new light on the importance of the stage of fibrosis for
the treatment response outcome. Marcellin ez al”™ treated
641 hepatitis B patients with tenofovir for five years
and performed paired biopsies in 348 of these cases,
one at baseline and a second at 5 years after the start of
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treatment. These authors found an overall histological
improvement in 98% of their patients, which was more
marked in patients with advanced fibrosis. In another
study by Gane ez a/*"', paired biopsies were performed
in 72 Asian patients with hepatitis B receiving tenofovir
treatment for five years. A histological regression of
fibrosis of = 1 point decrease in the Ishak score was
noted in 42/72 (58.3%) patients at five years which was
more marked in 6/18 patients with liver cirrhosis. These
two observations and our present findings indicate that
the response to treatment will increase as the degree of
fibrosis increases. This result will be of definite benefit
in deciding the time of treatment.

Niro ez @/ in his study performed a baseline biopsy
in 11 of 16 hepatitis D patients, of which 6 patients con-
sented for paired biopsy after 72 wk of peg-interferon
treatment. These authors reported an improvement of
more than 1 point in Necro inflammatory activity as well
as fibrosis in 4 out of 6 patients. Erhardt e al™ report
in their study of 12 patients that 11 allowed a baseline
biopsy and 7 a followed biopsy after six months of
treatment. An improvement in the stage of fibrosis was
observed in responders as well as in non-responders. In
contrast to previous studies however, no improvement
was found in cases of cirrhosis of the liver.

In conclusion, peg-interferon therapy can induce
remission in nearly one third of patients infected with
HDV. Patients who achieve a biochemical response or an
end of treatment response with a high stage fibrosis on
liver histology, also achieved SVR.
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Background

Nearly 150 million people worldwide are infected with hepatitis delta virus (HDV).
Hepatitis D is dependent on hepatitis B for its prevalence. In Pakistan, the
prevalence of hepatitis B is about 2.5% but in certain areas of Sindh province
is much higher, in the range of 4.5% to 6.4%, with consequent increases in the
prevalence of hepatitis D.

Research frontiers

The treatment options for HDV have remained disappointing over many years.
Recently however, peg-interferon, a product of the conjugation of interferon with
polyethylene glycol has replaced standard interferon in clinical use because its
prolonged half life allows for a single weekly dose to be administered. Although
the previous studies has shown sustained viral response (SVR) in substantial
number of patients but the number of patient studied were so small that it was
very difficult to draw any conclusion.

Innovations and breakthroughs

The above mentioned studies are on such small scale that's it is difficult to draw
any conclusion. An evaluation of this drug in a large number of patients is there-
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fore required and is also necessary to assess the factors that are predictive of
a viral response in the treated patients. This is the largest prospective study yet
reported on the efficacy of peg-interferon monotherapy treatment for hepatitis D.
The 238 patients included in the study cohort was far larger than the population
analyzed in the previous hep-net-international delta hepatitis intervention trial,
a multicenter trial comprising 90 patients in three arms. In the authors’ current
prospective study, a biochemical response was achieved in 51.3%, end of treat-
ment in 29.8% and SVR in 29.4% of the 238 patients with hepatitis D after 48
wk of peg-interferon therapy.

Applications

The present study has been conducted on larger scale. One of very impor-
tant observation seen was better response of patients with more aggressive
disease. This will further open the debate as this finding is in contrast to what
was previously being observed that milder disease respond better. The pres-
ent study will help with selecting the patients in future at proper time as well as
those who can better response to treatment.

Peer review

This is a large study of 277 patients with delta virus infection. A total of 238
patients completed a full course of 48 wk of treatment with pegylated interferon.
The SVR rate was 29.4%. The data is interesting.
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