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ABSTRACT
Aim: is to investigate if past exposure to HBV in
chronic HCV infection promotes the progression of
liver disease and influences Interferon (INF) response
or not. Methods: 185 patients with chronic HCV were
recruited and randomized into 2 groups, group I was
treated with PEG-IFN alfa-2b plus ribavirin and
group II with 3 MU/TIW IFN alfa-2b plus ribavirin.
All patients had HBsAg negative & patients had HBc
Ab positive tested for HBsAb. Patients with HBc Ab
(n = 37) were tested for serum HBV DNA. Pretreatment liver biopsy and Immunohistochemistry was
performed for detection of HBsAg and HBcAg using
monoclonal antibodies. Demographic and laboratory
data were collected. Results: 70/185 (38%) patients
had Anti-HBc, 37 (20%) had isolated anti-HBc and
none of the 37 subjects with isolated anti-HBc had
serum HBV DNA. Sustained Viral Response (SVR)
was achieved in 32/70 (46%) and 46/115 (40%) in
anti-HBc seropositive and seronegative patients respectively, in conventional IFN group SVR was 37%
and 39% in past HBV exposed patients and unexposed respectively, in PEG IFN group SVR was 59%
and 41% in past HBV exposed patients and unexposed respectively. Among anti-HBc and anti-HBs
seropositive patients SVR was 10/12 [83%] and 4/21
[19%] p = 0.004 in PEG and conventional IFN respectively. Marked fibrosis was diagnosed in 20%
past HBV exposed patients versus 10% in unexposed
patients (p = 0.01). Conclusion: past HBV exposure
promotes the progression of liver disease but has no
effect on the SVR to antiviral therapy in chronic
HCV genotype 4 patients.
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1. INTRODUCTION
Hepatitis C virus (HCV) infection is a chronic disease
affecting 270 - 300 million people worldwide [1]. About
85% of those exposed to HCV become chronically infected and only 15% clear the virus. Chronic hepatitis
and liver cirrhosis have been documented in 70% and
20%, respectively, of those chronically infected [2,3].
Egypt has an overall HCV antibody prevalence around
15% in the general population [4-7] and genotype 4 has
been identified in about 90% of HCV isolates [8-12].
Despite recent improvements in antiviral therapy with
interferon and ribavirin, only about half of those who
meet the criteria for treatment will respond to therapy.
The mechanism responsible for the resistance to treatment and/or relapse of hepatitis after withdrawal of antiviral therapy may be host and/or virus related [13-15]. A
possible factor influencing responsiveness of HCVpositive patients to antiviral therapy may be co-infection
with HBV [16]. Concurrent infection with the two viruses may worsen the prognosis and result in a less favorable outcome to antiviral treatment [17-19]. Moreover, some patients who are HBsAg negative but hepatitis B core antibody (anti-HBc) positive are usually regarded as having occult HBV infection [20,21]. Some
investigators have suggested that occult (in apparent)
HBV infection correlates with a lack of response to interferon treatment in patients with chronic hepatitis C
[22,23].
Hepatitis B virus (HBV) is endemic in Egypt. The
HBV markers (presence of either anti-HBc and/or HBs
Ag) were present in 24% of villagers in a study conducted in the Nile delta [24]. In a more recent serosur-
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veillance among Egyptian nationals working in the tourism industry the prevalence of serologic markers for
currently asymptomatic or past HBV infection alone was
21% and of markers for both HBV and HCV was 6.9%
[25].
To our knowledge, no studies have evaluated the role
of past exposure to hepatitis B in HCV genotype 4 infected individuals. We therefore investigated whether
past exposure to hepatitis B virus in individuals infected
with HCV genotype 4 influences the response to interferon therapy.
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responsiveness to antiviral therapy, we performed a secondary analysis on a 185 out of 250 patients previously
recruited who were HbsAg negative subjects. Anti-HBc
was detected in 70 (38%) of these 185 subjects and remaining 115 (62%) were HBV seronegative with no
evidence of past exposure to HBV.

2.3. Clinical Evaluation

2. PATIENTS AND METHODS

The patients were evaluated as outpatients after 1, 2, 4, 6,
8 and 12 weeks of initiation of treatment, every 4 weeks
thereafter during treatment, and 4, 12, and 24 weeks after
treatment was completed. Patients were followed up until week 72 to assess sustained responses.

2.1. Selection of Patients

2.4. Laboratory Evaluation

Chronically infected HCV naïve patients (>18 years old
and <60 years) who had detectable levels of serum
HCV-RNA, HCV antibodies and undetectable HbsAg,
elevated serum transaminase for at least six months and
a histological diagnosis of chronic hepatitis with or
without liver cirrhosis were eligible for the study. Exclusion criteria included: decompensated liver disease, hemoglobin < 13 g·dL–1 for men and <12 g·dL–1 for
women, white blood cell count of <3000/mm3, neutrophil count of <1500/mm3, or platelet count of <100,000/
mm3. Patients who had had hepatitis B surface antigen
(HBsAg), autoimmune hepatitis, hemochromatosis,
Wilson’s disease, α1-antitrypsin deficiency, aalcoholic
liver disease, and drug induced liver disease, active
Schistosomiasis, or hepatic tumors were excluded.
Patients with poorly controlled diabetes mellitus or
hypertension or under care of a psychiatrist were also
excluded.

Biochemical and hematological testing were performed
at the Viral Hepatitis Research Laboratory (VHRL) at
the NHTMRI. Virological studies included a third- generation screening test for the detection of antibody to
hepatitis C virus (anti-HCV) (Abbott HCV EIA 3.0/Ortho HCV ELISA 3.0). Testing for hepatitis B markers
included Hepatitis B Surface Antigen (HBsAg), Hepatitis B Surface Antibody (anti-HBs), and Total Hepatitis B
Core Antibody (anti-HBc). Hepatitis C virus-RNA tests,
viral genotyping, and histological evaluation of biopsy
specimens were performed as well. Serum HCV-RNA
tests were determined before and during treatment in the
patients who were treated for 48 weeks; and after therapy
weeks at week 72 to assess sustained responses. Serum
HCV RNA was measured by an in-house reverse-transcripttion–polymerase-chain-reaction (RT)-PCR assay [27]. The
assay has a lower limit of detection of 100 viral copies
mL–1. (RT)-PCR is a modification of the standard PCR
that was developed to amplify RNA templates. The major steps of the (RT)-PCR assay are isolation of RNA,
reverse transcription of RNA into cDNA, and amplification of the cDNA by PCR. Primer sets used in the PCR
reaction are highly conserved and can detect genotypes 4,
as previously published [27]. Quantitative RT-PCR
(real-time PCR) was performed to test for the HCV viral
load using the Cobas Amplicor Kits from Roche (Germany). Conventional qualitative PCR detection of HBV
DNA was performed on sera from patients positive for
isolated anti-HBc (Cobas Amplicor HBV Monitor Test
(Roche Diagnostic systems, Pleasanton, CA). The lower
limit of detection was 200 copies/ml. HBV DNA extraction from tissues was done by PCR for 9 patients with
isolated anti-HBc and with lower limit of detection of
200 copies ml–1.
Liver biopsy was performed at the beginning and the
end of follow-up. Pretreatment liver biopsy was performed and evaluated in parallel with those obtained at
week 72. Determination of the stage of fibrosis and the
grade of inflammation was accomplished using the
Modified Knodell score in the form of 18 points for

2.2. Study Design and Treatment Regimen
Two hundred and fifty patients were recruited in randomized, open label clinical trial to receive standard or
pegylated interferon (alfa-2b & alfa-2a) with ribavirin; it
was conducted at the National Hepatology and Tropical
Medicine Research Institute (NHTMRI), Cairo Egypt in
collaboration with the International Health Division,
University of Maryland, and School of Medicine. The
study was approved by the institutional review board at
both institutions and all study subjects provided written
informed consent. The protocol conformed to the ethical
guidelines of the 1975 Declaration of Helsinki. It was
found that severe fibrosis, presence of steatosis, treatment with standard interferon and higher serum AFP
were all independently and negatively associated with
SVR. Level of pretreatment AFP, being a biological and
noninvasive marker, could be incorporated into the routine assessment of factors predictive of treatment response [26].
To investigate whether past exposure to hepatitis B
among the HCV infected study cohort has influenced the
Copyright © 2011 SciRes.
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Histopathology Activity Index (HAI) and six points for
fibrosis. Immunohistochemistry (IHC) was performed
for the detection of hepatitis B surface and core antigens
in liver biopsies using monoclonal antibodies.

2.5. Assessment of Efficacy and End Point
The primary end point was a sustained virologic response, defined as the absence of serum HCV RNA 24
weeks after treatment was completed. Secondary end
points were normalization of the serum alanine aminotransferase concentration at week 24 and histologic improvement. The degree of hepatic inflammation and fibrosis was graded with a modified Knodell Histologic
Activity Index. The inflammation score was obtained by
combining the scores for the first three components of
this index: portal, periportal, and lobular inflammation.
The scores could range from 0 to 18, with higher scores
indicating more severe abnormalities. The degree of fibrosis was graded as 0, no fibrosis; 1, portal fibrosis; 3,
bridging fibrosis; or 4, cirrhosis. Histologic improvement
was defined as a decrease of at least two points in the
inflammation score, as compared with the score for the
pretreatment biopsy specimen. The biochemical response
and the sustained combined biochemical and virologic
response were also assessed.

2.6. Statistical Analysis
Intention-to-treat analysis was used as the primary

analysis for all measures of efficacy. Quantitative variables were expressed as means and standard deviation,
compared using the student’s t-test, Mann-Whitney U
test or ANOVA test when appropriate. Fisher exact test
was used to compare categorical variables, with stratification by center for comparisons between treatment
groups and stratification by center and treatment group
for other categorical variables. Pearson correlation was
used to compare quantitative variables between the groups. All statistical tests were 2-tailed; P < 0.05 was
considered statistically significant. We used SPSS, version 10.0 for windows.

3. RESULTS
The enrolled 185 HCV chronically infected and HbsAg
negative subjects were tested for Hepatitis B Core antibody. Anti-HBc was detected in 70 (38%) of the185
subjects, 37 (20%) were isolated anti-HBc, and 33 (18%)
were anti-HBs and anti-HBc seropositive. The remaining
115 (62%) were HBV seronegative with no evidence of
past exposure to HBV. None of the 37 subjects with isolated anti-HBc had HBV DNA detected in their sera by
conventional qualitative PCR. The pretreatment characteristics of the patients were similar among patients with
or without past exposure to hepatitis B in HCV genotype
4 infected individuals (Table 1).
Virological response: An overall sustained virological
response (SVRs) (primary end point) of 42% (78/185)

Table 1. Baseline characteristics of patients with chronic hepatitis C with or without positive markers of past HBV.
Characteristics of chronically infected HCV naive patients
Age mean (SD), y
Sex, No (%)
Men
Women
Residence, No (%)
Rural
Urban
No (%) with active schistosomiasis
Serum ALT mean (SD)
Serum AST mean (SD)
HCV RNA mean (IU/ml)
No (%) HBeAb
Serum HBV DNA
Tissue HBV DNA
Abd. Ultrasound, No (%)
Hepatomegaly
Spenomegaly
Liver Histology§ HAI No (%) Minimal
Mild
Moderate
Severe
Fibrosis No (%) Minimal
Moderate
Marked

HBV sero-negative
N (%) = 115 (62)
37.6 (8.5)

Isolated anti-HBc
N (%) = 37 (20)
41.2 (8.6)

Anti-HBs & anti-HBc seropositive
N (%) = 33 (18)
43.4 (8.2)

89 (77)
26 (23)

31 (84)
6 (16)

28 (85)
5 (15)

55 (48)
60 (52)
18 (16)
104 (70)
64 (39)
2 × 106
NA
NA

18 (49)
19 (51)
8 (22)
117 (62)
69 (29)
0.4 × 106
23 (62.2)
NEGATIVE†
NEGATIVE‡

19 (58)
14 (42)
5 (15)
115 (72)
72 (45)
0.5 × 106
20 (60.6)
NA
NA

27 (24)
18 (16)
11 (10)
76 (66)
27 (23)
1 (1)
15 (13)
2 (6)

9 (24)
5 (14)
4 (11)
20 (54)
12 (32)
1 (3)
88 (77)
29 (78)
25 (76)

9 (27)
4 (12)
3 (9)
20 (61)
7 (21)
3 (9)
12 (10)
8 (22)
6 (18)

†No Serum HBV DNA was detected in subjects with isolated anti-HBc (n=37); ‡No Tissue HBV DNA was detected in 9 patients with isolated anti-HBc; §
One hundred and eighty five patients had pretreatment liver biopsy.
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was achieved using combination therapy with interferon
and ribavirin. SVR was achieved in 32 (46%) of the 70
patients with laboratory evidence of prior exposure to
HBV and 46 patients (40%) of the 115 patients without
prior exposure (p = 0.5). Among patients treated with
standard interferon the SVR was 37% in the HBV exposed and 39% in the HBV unexposed patients. Also,
among the pegylated interferon treated group no statistically significant differences in the SVR of patients with
past exposure compared to those without HBV exposure
59% (17/29) vs. 41% (26/63) respectively (Table 2).
Whereas, among the 33 patients who were Anti-HBs &
anti-HBc seropositive significantly more patients in the
pegylated interferon treated group achieved a SVR
compared to those treated with standard interferon group
(10/12 [83%] versus 4/21 [19%] p = 0.004) respectively.
Virological relapse was similar in both arms of the
study. A total of the 11 (12%) of the 93 patients in the
standard interferon group and 13 (14%) of the 92 patients in the pegylated interferon group relapsed after
having undetectable HCV RNA in their sera. Of the
seventy HBV exposed patients four (5.7%) had virological relapse versus 20 (17%) of the 115 HBV unexposed patients.
Among patients with history of past exposure HBV
infection (anti-HBc with or without anti-HBs), 3%, 77%,
and 20% were diagnosed as having minimal, moderated
or marked fibrosis respectively while 13%, 77%, 10% of
HBV seronegative patients were diagnosed as having
minimal, moderated or marked fibrosis respectively
(Table 3).
Table 2. Percent of patients with sustained virological response
(SVR) after 72 weeks.

Characteristics

Anti-HBs and/or anti-HBC
HBV
seropositive
seronegative
N (%) = 70 (38)
N (%) = 115 (62)

Standard Interferon

37%

39%

PEG INF

59%

41%

Total N (%)

32 (46%)

46 (40%)

Table 3. Stages of fibrosis in chronically infected HCV naive
patients with or without past exposure to hepatitis B virus.

Characteristics

Anti-HBC &or anti-HBs
HBV
seropositive
seronegative
N (%) = 70 (38)
N (%) = 115 (62)

Minimal (stages 0-1)

2 (3)

15 (13)

Moderate (stages 2-4)

54 (77)

88 (77)

Marked* (stages 4-6)

14 (20)

12 (10)

*P = 0.01.
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4. DISCUSSION
The primary goal of therapy for chronic HCV infection
is viral eradication. Treatment of chronic HCV infection
has significantly improved over the past several years
with combination PEG-IFN and ribavirin therapy. SVR
is achievable in nearly half of patients with genotype 1
and about 80% of those with genotypes 2 and 3 [28-30].
In a published meta-analysis of randomized, controlled,
open-label treatment trials of naive patients with chronic
HCV genotype 4 [31,32] the overall SVR to combination therapy using PEG-IFN and ribavirin therapy was
55%. In another study to evaluate the treatment response
and duration of therapy in patients with HCV genotype 4,
a randomized, double-blind study of PEG-IFN alfa-2b
and ribavirin was performed [33] and SVR was achieved
in 29%, 66%, and 69% of patients treated for 24, 36, and
48 weeks, respectively. Thus, the data available suggest
that treatment response to genotype 4 lies somewhere
between that for genotype 1 and genotypes 2 and 3.
To date, the reason for the differences in response of
various genotypes to antiviral therapy remains unclear as
it is not known why certain genotypes respond more
favorably to antiviral therapy than other genotypes. The
outcome of therapy may be influenced by a dynamic
complex relationship that exists between the pharmacological characteristics of the therapeutic regimen, viral
kinetics, and host immune responses, or concurrent
co-infection with HBV. It was observed that the presence
of markers indicating past HBV infection (anti HBV
antibodies) was associated with a reduced rate of treatment response [23] , in more recent study past history of
HBV infection had no influence on the efficacy of
treatment with IFN-alpha and ribavirin through Clearance of HCV from serum and from PBMC [34].
We evaluated the effectiveness of interferon treatment
in HCV genotype 4 chronically infected naive patients
with past exposure to hepatitis B virus infection. We
found more than one third (38%) of our study participants had laboratory evidence of past exposure to HBV.
The percentage of SVR achieved was similar in the
group of patients with or without evidence of past exposure to HBV infection. SVRs were also similar in the
pegylated interferon treated and the standard interferon
treated groups. However, patients treated with peg interferon and having both hepatitis B core and surface antibodies had a significantly better SVR than that observed
in the standard interferon treated patients (p = 0.004).
Although virological relapse was similar in both treatment arms of the study, yet a significantly lower virological relapse rate was observed in the HBV exposed
patients compared to the HBV unexposed patients.
Finally our results showed that the prevalence of
anti-HBV antibodies was parallel to the severity of liver
OJIM
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disease, with significantly more HBV exposed patients
(anti-HBc with or without anti-HBs) with marked fibrosis and this was still true after adjustment for age, sex
and history of schistosomiasis, the presence of positive
anti-HBc was an important independent risk factor for
the development of severe fibrosis in patients with HCV
related chronic liver disease. Conclusion: these data
suggest that past exposure to HBV infection may promote the progression of liver disease but has no effect on
the SVR to combination therapy in chronic hepatitis C
serotype 4 patients residing in areas where HBV infection is endemic.
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