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Abstract

Introduction: The prevalence of occult hepatitis B, defi ned by absence of HBsAg and HBV DNA, 
ranges widely in patients with hepatitis C. This may infl uence the treatment of hepatitis C and the severity 
of liver disease 

Aim of work and methods: Was to determine the prevalence of occult hepatitis B virus infection and 
liver of HBsAg negative patients with chronic hepatitis C and to evaluate its clinical consequences on liver 
pathology and its impact on the response to treatment with peg-IFNa and Ribavirin. Immunohistochemistry 
staining for hepatitis B surface antigen and HBV DNA detection was assessed retrospectively on liver 
biopsies of HCV positive/ HBsAg negative patients before treatment. 

Results: A 11.7 % (13/111) prevalence of occult hepatitis B was recorded in liver samples. There was 
no signifi cant statistical difference between those with occult B and those without regarding liver AST, 
ALT, bilirubin level, fi brosis stage or the degree of liver infl ammation on liver biopsy. 101 patients from 
the whole cohort received interferon-based therapy 13 with occult B and 88 without occult B with no 
signifi cant difference in the response rate between both groups. 

Conclusion: The frequency of occult HBV infection was not affected by the presence of hepatitis C 
and occult HBV infection did not have a signifi cant effect on the disease severity of hepatitis C. 
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Introduction

Occult hepatitis B virus infection (OBI) is defi ned as the 
presence of hepatitis B virus (HBV) DNA in the liver of patients 
with negative results of hepatitis B s antigen (HBsAg) test with 
or without serological markers of previous viral exposure [1,2]. 
The molecular basis of occult HBV infection is related to the 
long-lasting persistence in the nuclei of hepatocytes of the 
viral covalently-closed-circular DNA (cccDNA) [3]. Almost 
all OBI cases are infected with replication-competent HBV 
showing strong suppression of replication and gene expression, 
probably due to host immune-surveillance and epigenetic 
factors [4]. Although OBI status is signifi cantly associated with 
the presence of antibodies to HBV [2], the analysis of liver DNA 
extracts represents the gold standard for occult HBV evaluation 
[4]. Hence, serum analysis must be taken into account only 
in the absence of liver specimens. In any case, it is strongly 
recommended to use a highly sensitive nested polymerase 
chain reaction (PCR) or real time PCR with oligonucleotide 
primers specifi c for different HBV genomic regions and 
complementary to highly conserved nucleotide sequences [5]. 

Occult HBV infection has been found with a high prevalence in 
patients with chronic hepatitis C (CHC), probably because both 
HBV and hepatitis C virus (HCV) share the same parenteral way 
of transmission. In particular, HBV DNA is detectable in about 
one-third of CHC patients with negative results of HBsAg test 
in the Mediterranean basin [2].

Methods 

The study was carried out after receiving the approval of the 
Ethics Committee of faculty of medicine, Cairo University, and 
obtaining informed written consent from patients. One hundred 
and eleven patients with chronic hepatitis C patients attending 
the outpatient clinic of internal medicine and hepatology clinic 
of Cairo University Hospital from January 2004 to December 
2005 and who were assessed before starting treatment course 
of peg- IFNa and Ribavirin (the available option at that time). 

Full clinical evaluation, abdominal ultrasonography, and a 
battery of laboratory investigations were done to all patients 
(complete liver and kidney function tests, complete blood 
picture, TSH, ANA, HBsAg, HCV antibodies, quantitative PCR 
for HCV –RNA). Liver biopsies were done for all patients. 
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All patients were anti- HCV-positive, had detectable serum 
HCV RNA using PCR, had ALT serum levels higher than the upper 
limit of normal on at least one occasion in the 6 months before 
the initiation of treatment, and had a histological diagnosis of 
chronic hepatitis by liver biopsy. Those under 18 years old, or 
the presence of serum HBsAg or anti-HIV antibodies, as well 
as those with causes of chronic liver disease, severe cirrhosis, 
severe systemic illness, and pregnancy were excluded from the 
study. Patients were treated with peg-IFNa 2a (Pegasys 180 mg/
week) or peg-IFNa 2b (peginteron 1.5 mg/kg/week) or Reiferon 
(160 mg /week ) and Ribavirin (800–1,400 mg according to 
weight) for 48 weeks and the virological response to treatment 
at weeks 12 and 24. Sustained virological response to treatment 
was defi ned by the absence of detectable serum HCV RNA using 
PCR, 24 weeks after the end of treatment. 

Histological examination of liver lesions was carried out 
by a single pathologist without knowledge of any clinical or 
biochemical information. The results were expressed according 
to the METAVIR classifi cation. Activity was graded according 
to the intensity of necro infl ammatory lesions: A0 = no 
histological activity, A1= mild activity, A2= moderate activity, 
A3= severe activity. The stage of fi brosis was assessed on a 
fi ve-point scale: F0= no fi brosis, F1= portal fi brosis without 
septa, F2= few septa, F3= numerous septa without cirrhosis, 
F4= cirrhosis

Retrospectively the liver paraffi n sections were examined 
after being deparaffi nized for both immunohistochemistry 
detection of HBsAg and HBV-DNA detection by PCR. 

Immunohistochemistry for hepatitis B virus

Each paraffi n section was fi rst deparaffi nized the sections 
were heated in 10 mM sodium citrate buffer (pH 6.0) at 100°C 
for 10 min in microwave and then treated with 0.3% hydrogen 
peroxide in methanol for 15 min. After that the sections were 
washed three times with phosphate-buffered saline (PBS), they 
were incubated with Protein Block for 1 h at room temperature 
and sequentially reacted with mouse monoclonal antibody 
against HBs Ag antibody (3E7) (1:50 dilution; Novus Biologicals, 
USA) overnight at room temperature. Then the sections were 
rinsed in PBS three times. For the detection of the staining, the 
power stain 1.0 poly HRP DAB kit (Genemed, Biotechnologies 
Inc. USA) was used with DAB as the chromagen. This antibody 
stained the cytoplasm of the liver cells infected with the HB 
virus (Figure 1). 

DNA extraction

Viral DNA extracted from Paraffi n sections using GF-1 total 
DNA extraction kit (Vivantis, California, USA) according to 
manufactures instructions.

Conventional PCR

The primers sequence used for conventional PCR for 
amplifi cation of the polymerase region (P) amplifi cation (809 
bp), 10 μL of extracted purifi ed DNA from paraffi n block of 
liver biopsy were mixed in a 50 μL reaction volume containing 
GoTaq Flexi buffer 1X, 1.5mM MgCl2, 200 μM dNTP, 2.5 U 

GoTaq Flexi DNA polymerase (Thermo scientifi c) and 200 
nM of each primer POL3 (forward, 5’-GAC TCG TGG TGG ACT 
TCT CTC A-3’) and POL4 (reverse, 5’-GGC ATT AAA GCA GGA 
TAT CCA CAT TG-3’) (?). PCR products of polymerase gene 
were visualized and analyzed by gel documentation system 
(Biometra Germany) (Figure 2).

Figure 1: Showed positive cytoplasmic staining of some hepatocytes by HBsAg 
(Immunoperoxidase DAB chromogen x200).

Figure 2: Agarose gel electrophoresis showed PCR product of HBV surface antigen
Lane M: DNA ladder (100-200---------1000 bp).
Lane 1-6 and 8-14: PCR products (809 bp) for positive cases of HBV.
Lane 7: PCR product of HBV positive control.
Lane 15: Negative control. 

Results

The 111 anti-HCV positive patients included in this study 
included 77 (70%) males and 33 (30%) females, with a male to 
female ratio of 2.3/1. Their mean age was 45.2 ± 10.2 years. All 
of the 111 HCV RNA positive patients are serum HBsAg negative. 

The HBsAg was detected in the liver tissue of 13/111 (11.7%) 
HCV-infected patients, and HBV DNA was detected in these 
same cases. Their characteristics are presented in Table 1. 

There was no signifi cant statistical difference between 
those infected with HCV alone and those with combined HCV/
HBV as regard AST, ALT, bilirubin, albumin, CBC, HCV RNA 
levels as well as the hepatic fi brosis score (Tables 2,3).

One hundred and one patients (90%) received optimized 
peg-IFNa and Ribavirin therapy. Overall, a sustained 
virological response was observed in 59.4 % of those patients. 
All patients with HCV and occult HBV received therapy; only 
6 (46.2%)  responded to treatment while among the patients 
with HCV infection alone, only 54 patient (55.1 %) responded to 
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treatment and there was no signifi cant difference in response 
rate between those with and those without occult B (P =0.27). 

We compared the hepatic histological activities of the 13 
cases of chronic hepatitis C who had detectable intrahepatic 

HBV DNA. They were divided into mild 10 (76.9%) moderate 3 
(23.1%) and severe activity 0 (0%) and as regards the fi brosis 
stage it was mild fi brosis in 7 (53.8%) moderate in 5 (38.5%) 
and severe in 1 (7.7%) while on the other hand those without 
occult HBV there was mild activity in 44 (44.9%) moderate in 
32 (32.7%)and severe activity in 22 (22.4%) while as regards 
fi brosis staging it was mild in 38 (38.7%) and moderate in 
28 (28.8%) and advanced fi brosis and cirrhosis in 32 (32.6%) 
but the difference in activity and fi brosis between those with 
and without concomitant occult HBV was not statistically 
signifi cant (P = 0.17 for activity stage and P=0 .42 for fi brosis 
score).

Discussion 

Occult HBV infection has frequently been identifi ed in 
patients with chronic HCV infection [6,7]. This occult infection 
may be associated with more severe liver damage and even the 
development of hepatocellular carcinoma (HCC) [8,9]. 

In this study, we have investigated the prevalence of occult 
HBV infection in a population of HCV-infected patients at 
different stages of the disease, from chronic hepatitis to liver 
cirrhosis. 

The study included 111 patients with HCV viral infection 
presenting for liver biopsy before interferon-based treatment 
with negative viral markers for hepatitis B surface antigen in 
serum samples. Retrospectively, we examined the liver tissues 
for the presence of hepatitis B surface antigen by immune-
histochemistry as well as PCR detection of HBV DNA in liver 
specimens. We found 13 patients (11.7%) had evidence of 
hepatitis B viral infection by both methods used. 

Recent studies on occult HBV in hepatitis C patients 
reported highly variable prevalence, from 0% to 52% [7,10-

Table 1: Characteristics of occult HBV patients:

Occult B, n=13

Age, years 47.1 ±12

Sex
Male

Female
8 (61.5%)
5 (38.5%)

BMI, kg/m2 26.9 ±3.2

AST, U/L 47 (38 – 71.5)

ALT, U/L 63 (44.5 – 76.5)

Bilirubin total, mg/dl 0.7 (0.57 – 0.85)

Albumin, g/dl 4.0 ± 0.3

Alkaline Phosphatase, U/L 102 (82 – 158)

PT, sec 12.9 ±0.9

PC % 90.5 ±10.8

INR 1.1 ±0.1

TSH 1.3 (1.0 – 2.0)

Hb 13.7 ±1.6

TLC 5782 ±1421.6

Platelets 220307 ±62507.8

PCR for HCV before therapy 542000 (100066 – 1567800)

Score 6.5 ±2.3

Table 2: Comparison between patients with HCV alone and those with occult B 
(combined HCV/HBV).

HCV alone n=98
HCV/HBV (Occult B), 

n=13
P value 

Age, years 45 ±10 47.1 ±12 0.5

Sex
Male

Female
71 (72.4)
27 (27.6)

8 (61.5)
5 (38.5)

0.52

BMI, kg/m2 28.4 ± 4 26.9 ±3.2 0.18

AST, U/L 46 (34.7 – 69) 47 (38 – 71.5) 0.99

ALT, U/L 58 (35 – 84.2) 63 (44.5 – 76.5) 0.95

Bilirubin total, mg/dl 0.85 (0.6 – 1.1) 0.7 (0.57 – 0.85) 0.09

Albumin, g/dl 4.0 ± 0.4 4.0 ± 0.3 0.9

Alkaline Phosphatase, 
U/L

112 (85.7 – 120) 102 (82 – 158) 0.72

PT, sec 12.7 ±0.75 12.9 ±0.9 0.46

PC % 90.1 ±9.0 90.5 ±10.8 0.9

INR 1.1 ± 0.08 1.1 ±0.1 0.46

TSH 1.3 (0.9 – 2.1) 1.3 (1.0 – 2.0) 0.8

Hb 13.7 ± 1.6 13.7 ±1.6 0.73

TLC 5884.9 ±1686 5782 ±1421.6 0.9

Platelets 201306 ±65385 220307 ±62507.8 0.3

PCR for HCV before 
therapy

345000 (113550 – 
1100411)

542000 (100066 – 
1567800)

0.8

Score 8.0 ± 2.8 6.5 ±2.3 0.06

Table 3: Comparison between both groups as regard liver biopsy fi ndings as well as 
the treatment given and the response to treatment.

Occult HBV in the liver P value

Negative, n=98 Positive, n=13

Type of therapy
Alpha 2a
Alpha2b
Reiferon

 No treatment 

19 (21.6)
22 (25)

47 (53.4)
10

2 (15.4)
3 (23.1)
8 (61.5)

0.83

PCR 3m after TTT
negative
positive 
No TTT

54 (55.1)
34 (34.7)
10 (10.2)

6 (46.2)
7 (53.8)

0

0.27

Histopathology F
0
1
2
3
4

2 (2)
36 (36.7)
28 (28.6)
31 (31.6)

1 (1)

0
7 (53.8)
5 (38.5)
1 (7.7)

0

0.42

A
0
1
2
3
4

2 (2)
42 (42.9)
32 (32.7)
20 (20.4)

2 (2)

0
10 (76.9)
3 (23.1)

0
0

0.17
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15]. In addition to geographical variability [Lo et al., 1993], 
the prevalence of occult HBV infection varies depending 
on the hepatitis B risk factors [16]. Another reason for the 
heterogeneity of the results on the prevalence of occult hepatitis 
B is the great variability in methodological approaches to its 
detection. First, some studies have looked for HBV DNA in liver 
tissue and some in serum. If the strong suppression of HBV 
activity is responsible for HBsAg negativity, it will also create 
the very low or even undetectable levels of serum HBV DNA 
characterizing most cases with occult infection. 

A number of studies where investigators evaluated the 
presence of occult HBV in both liver and serum samples have 
shown that a relevant percentage of patients who are negative 
for HBV DNA in the serum may have HBV DNA in the liver tissue 
[17,10,13]. Thus, the examination of liver DNA extracts seems 
to be the most reliable methodological approach for occult HBV 
detection [18,19], but is diffi cult to apply in clinical practice. 

HCV patients co-infected with occult HBV presented 
biochemical parameters as well as degrees of liver fi brosis that 
were not statistically signifi cantly different from those patients 
solely infected with HCV. The same fi ndings were reported by 
Jae Young et al 2011 who concluded that the frequency of occult 
HBV infection was not affected by chronic hepatitis C infection, 
and the effect of occult HBV infection on the disease severity of 
hepatitis C was not signifi cant [20]. 

This is in contrast to a previous study done by Fernanda B 
et al 2007 who found higher levels of biochemical parameters 
as well as a greater degree of liver fi brosis in HCV/occult HBV 
patients when compared with patients with HCV alone [11]. 
Moreover, several studies [7,10,21] emphasized the clinical 
impact of silent HBV in patients suffering from chronic liver 
disease as a result of HCV and reported that higher levels of 
disease severity were seen in the liver.

Although the response rate to interferon-based therapy for 
both HCV/Occult HBV co-infected patients is lower than the 
response rate in those with patients solely infected with HCV 
yet the difference did not attain statistical signifi cance (46.2% 
Vs 55.1 % P=0.27). 

In a study done by Marion Levast et al 2010 where one 
hundred and twenty-four patients (88.5%) received optimized 
peg-IFNa and Ribavirin therapy, a sustained virological 
response was observed in 39.2% of the patients. This rate 
was slightly higher in anti- HBc-positive patients compared 
to anti-HBc-negative patients (43.2% vs. 37.5%), but this 
difference was also not signifi cant [22].

In conclusion, occult HBV infection is a fact in our 
community and intrahepatic HBV DNA is detectable in HBsAg-
negative subjects. Although we have found that the effect of 
occult HBV infection on the disease severity of hepatitis C as 
well as the response to standard Interferon/ ribavirin therapy 
was not signifi cant, the effect of this occult infection on the 
response to direct acting antiviral therapy is yet to be seen.

Fund: Supported by the Science and Technology 
Development Fund, Ministry of Scientifi c Research Egypt, 
Project No. 1587; and Cairo University.
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