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ABSTRACT

Background: Hepatitis B virus (HBV) infection in patients who lack detectable
hepatitis B surface antigen (HBsAg) is called occult hepatitis B infection. Such infec-
tions have been frequently identified in patients with chronic hepatitis C liver disease,
but their prevalence is not known.

Methods: 207 patients with chronic hepatitis C who were HCV-RNA and anti-
HCV positive were studied for HBV-DNA by PCR, and for HBsAg and anti-HBc by
ELISA. DNA was extracted by high pure nucleic acid kit (Roche-Germany). HBV-
DNA amplification was done with a set of primer directed to the pre-S region. HBsAg
and anti-HBc¢ were evaluated by a commercially available ELISA kit (Dade Behring).

Results: 23 of 207 patients with chronic hepatitis C liver disease (11.1%) were
positive for HBV-DNA (co-infection). Among this group 17 patients (8.2%) were
HBsAg negative (occult infection). 8 of 17 patients with occult infection (47%) were

anti-HBc positive and 9 were anti-HBc negative (53%).

No significant difference was found in epidemiological and biochemical param-
eters in patients with HCV alone in comparison with HCV co-infected with occult
hepatitis B (p=0.453 for ALT and p=0.498 for AST).

Conclusion: Occult hepatitis B virus infections occur frequently in patients with
chronic hepatitis C liver disease and may have clinical significance.
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INTRODUCTION

Hepatitis B virus (HBV) and hepatitis C virus (HCV)
infections are the most common causes of chronic liver
disease in the world. Both viruses induce chronic hepa-
titis, which may progress to cirrhosis and eventually to
hepatocellular carcinoma.' It is estimated that there are
350 million HBV carriers and 170 million HCV carriers
worldwide. HCV is an RNA virus of the Flaviviridae fam-
ily and HBV is a DNA virus of the Hepadnaviridae fam-
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ily.” HBV and HCV share modes of transmission. and
their combined infection seems to be frequent. particu-
larly in areas where the two viruses are endemic and
among people at high risk for infection such as IV drug
abusers, blood receivers like hemophiliacs and
thalassemics, and by parenteral transmission.™ The di-
agnosis of HBV infection is usually based on the detec-
tion of hepatitis B surface antigen (HBsAg) in serum,
and disappearance of this antigen indicates the clear-
ance of HBV. HCV infection is diagnosed by detection
of anti-HCV and viral RNA in the serum.” However,
previous studies have shown that HBY DNA can be
detected in patients with chronic liver disease who are
negative for HBsAg but positive for antibodies to hepa-
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titis B core antigen (anti-HBe).®” More recently, this so-
called occult hepatitis B has frequently been identified
in patients with chronic HCV infection. Patients with
occult HBV and HCV co-infection usually have a de-
layed appearance, lower level. and shortened duration
of HBsAg. Studies showed that HCV core protein is able
to inhibit HBV replication, and for this suppressor effect
the phosphorylated serines at position 99 and 116 seems
to be essential. In addition. a high frequency of an eight-
nucleotide deletion in HBV core promoter/distal X re-
gion was recently reported in patients with HCV and
occult HBV infection, and this deletion mutation appears
not to be present in patients with active HBV infection
alone.” Considerable data suggest that this occult infec-
tion is clinically relevant because it may be associated
with severe forms of liver disease, poorly sensitive to
interferon treatment and with a high risk of hepatocellu-
lar carcinoma development.”

However, whether the presence of such small
amounts of HBS will lead to progressive disease has
been questioned and indeed needs further confirmation
from other areas of the world where HBV infection is
rampant.

Taking advantage of the fact that HBV and HCV in-
fections are common in Iran, we determined the preva-
lence of occult HBV infection in patients with HCV-re-
lated chronic liver disease and studied the possible in-
fluence of occult HBV infection on the clinical outcomes
of infected patients.

PATIENTS AND METHODS

Selection of cases

Serum and plasma samples from 207 referral patients
to the molecular diagnostic lab of the Iranian Blood
Transfusion Organization plus 130 cases as control were
obtained by vacutainer system.

All of the patients had a history of positive HCV-
PCR and HCV-Elisa. Both patient and case control
samples were subject to HBV-DNA, HBsAg, HBcAb,
HBcAg, HBeAb, HBsAb, ALT, and AST tests.

None of them were under treatment. 173 of the pa-
tients were male and 34 female with age between 8-79
vears old.

Serological markers

Tests for HBsAg. anti-HBs. antiHBc and anti-HCV
were done with commercially available kits (Avecina, Rus-
sia. Ortho. Dada Behring, Biorad. USA).

Nucleic acid extraction

Plasma samples were frozen at -70°C before starting
the nucleic acid extraction procedure. RNA was extracted

148\ MUJIRI, Vol. 19, No. 2, 147-151, 2005

preserved at -70°C.

PCR-RT PCR

Serum was assayed for HCV-RNA by reverse-tran-
scription-PCR with random hexamer and specific primer
for 57 untranslated region.
5-GAC-ATG-CAT-GTC-ATG-ATG-AT-3"
5-GGC-TAT-ACC-GGC-GAC-TTC-GA-3"

The sensitivity of the assay was estimated by vqc
panel ( less than 380 copy/mL).

HBV-DNA was analyzed by 2 set primer for pre S con-
served region.

57 -ATA-CCA-CAG-AGT-CTA-GAC-TCG-TGG-TGC-
ACT-3°
5-AAG-CCC-CTA-CGA-ACG-ACT-GAA-CAA-ATG-
GCA-C-37

We used hot start method to decrease non-specific-
ity and increase both sensitivity and specificity of the
reaction.

All precautions for avoiding PCR contamination were
followed strongly. Each positive result was confirmed
by a second independent PCR.

PCR products for both HCV and HBV were electro-
phoresed on 1.8 % agarose. A 150 bp and 240 bp corre-
sponded to positive PCR reaction for HCV and HBV ge-
nome.

Serum ALT and AST level
ALT and AST activity were estimated by Pars Azmun
kit ( Tehran- Iran ) with a Hitachi auto-analyzer.

RESULTS

HBV-DNA evaluation in HCV-RNA positive patients

Of 207 patients with chronic hepatitis C (confirmed
by Elisa-Riba and PCR) 23 patients (11.1%) were posi-
tive for HBV-DNA PCR for pre S region ( co-infection of
HBV and HCV).

Among co-infected patients 9.7 % were male and 1.4%
female. Also the majority of patients were between 20-40
years old (47.8%). Table I characterizes the prevalence
and distribution of co-infected patients. In addition 130
HBsAg. HBcAb, and HBsAb negative referral patients
were also subject to HBV-DNA analysis.

All cases were HBV-DNA negative according to vqc
(viral quality control-Netherlands), and the sensitivity
of our PCR and RT-PCR assay results was 300 and 380
geg/mL (Fig. 1).

Occult versus co-infected

In order to turther clarify the nature of HBV-DNA
positivity among the HCV-RNA population, we evalu-
ated HBsAg status in this group. As Table I shows
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: Negative control 2. Negative sample
: V.Q.C panel ( 300 geg/mL) 4: V.Q.C panel ( 3000 geg/mlL)
1 V.Q.C panel { 30000 geg/mL) 6: Positive control

L

Fig. 1. Viral quality control (Netherlands) of PCR and RT-PCR.

by modified Sacchi Chomzynski method (Trisol-LS.
invitrogen-USA). Briefly 250 L plasma plus 750 uL Trisol
were mixed and 2 phase separate and RNA were precipi-
tated with cold ethanol. Pellets were dissolved in 20 pL
DEPC treated water. DNA was extracted by high pure
viral nucleic acid kit (Roche, Germany) according to the
manufacturer’s procedure. Both DNA and RNA were

among this group 8.2% (17) of the 11% (23) who were
HBV-DNA+(HCV-RNA+) were HBsAg negative.

For turther characterization of HBsAg negatives we
determined total anti-HBe¢ for this group. Prevalence of
anti-HBc positivity in Table Il is shown. 53% (9/17) of
HBsAg. HBV-DNA*, HCV-RNA* patients have nega-
tive HBcAb and in contrast 47% (8/17) have positive
HBcADb. According to our criteria the group with HBsA g
(-). antiHBe(-) HBV-DNA (+). HCV-RNA (+) were suit-
able candidates for the occult HBV form (Fig. 2).

According to Table I1. males between 20-40 years old
are the predominant group of occult HBV.

As shown in Table 111, no significant difference was
found in epidemiological parameters in the two groups
(HCV alone in comparison with HCV and occult hepati-
tis B co-infection). In the two groups. transfusion and
IV drug use was the most frequen: epidemiological char-
acteristic.

DISCUSSION

HBYV infection is diagnosed when circulating HBsAg
is detected.'"" However, a unique persistent infection
known as occult HBV infection. which is characterized
by positivity for HBV-DNA in serum by using nested
PCR assays. has been identified in HBsAg-negative pa-

Table 1. Prevalence of co-infection and occult hepatitis.

No. (%) with HBV-DNA (+)

| Variable No.of HCV-RNA (+) No.(%) with HBs-Ag (-)
__%_: - studies Co-infection - Occult hepatitis |
| Sex (Total) 207 23(11.1%) 17(8.2%) f
| Male 173 2009.7%) 14(6.8%) |
Female 34 3(1.4%) 3(1.4%) f
| Age (years) :
8-20 39 4(17.3%) 4(23.5%) ‘
20-40 806 1(47.8%) 9(52.9%) .
40-60 54 7(30.4%) 4(23.5%) |
60-80 28 1(4.3%) 0(0.0)
HBV- DNA (+)
A= %

Total no. of patients ( 207 )

HBS-Ag (-)
B:

Total no. of patients ( 207 )
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Table 111. Epidemiological characteristics of the two groups.

HCV alone (%) HCV+Occult hepatitis

10 9 8 7

| Variable
Transfusion 70(38%) 9(52.9%)
IV Drug use 48(26%) 5(29.4%)
Thalassemia 18(9.7%) 4(23.5%)
Hemophilia 25(13.5%) 3(17.6%)
Tattoo 16(8.6%) 3(17.6%)
3 z Transfusion 7(3.8%) 2(11.7%)

Lane 1. Negative control. Lane 10: Positive control. Lanes 2. 5.
6 and 8 positive patients. Lane 3. 4. 7, and 9 negative patients.

Fig 2. Detection of HBV-DNA by PCR in patients with chronic
hepatitis C liver disease.

Table I1L. Prevalence of Anti-HBc in occult hepatitis.

| Variable Anti-HBe(+) Anti-HBe(-) |
Sex (Total) 8(47%Y 9(53%)"
| Male 7(41.1%) 7(41.2%)
' Femal 1(5.8%) 2(11.7%)
Age (years)
8-20 1(12.5%) 3(33.3%)
| 20-40 5(62.5%) 4(44.4%)
40-60 2(25%) 2(22.2%)
60-80 0(0.0) 000.0)

Anti- HBe ( +) Anti - HBe (- )
(e LU B e =

HBV-DNA ( +) HBV-DNA ( +)

tients with or without serological markers of previous
HBYV infection ( anti-HBs or anti-HB¢) ''*'*" Several
recent studies have indicated that this occult HBV in-
fection can be found in patients with chronic HCV infec-
tion at various frequencies.'™'*'""* The high prevalence
of occult HBV infection in such patients has been sug-
gested to have clinical implications in the pathogenesis
of HCV-induced chronic liver disease.

The reason for disappearance of HBsAg is not well
known, but in subjects co-infected with HCV. it seems
that the HCV core protein can inhibit HBV replication'*

HBV viral level in serum is usually less than 104
copies/mL in patients with occult infection which is sig-
nificantly lower than in those with HBsAg positive in-
fection.” Thus we need a sensitive PCR technique for
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detection of this form of infection.

This study indicates a high rate of hepatic HBV-DNA
turn-over in patient with HBsAg-negative chronic liver
disease. Indeed when DNA-PCR results were analyzed.
we found that 11.1 percent of patients with HBsAg-nega-
tive chronic liver disease had been detected by HB V-
DNA.

Previous studies have shown that patients co-in-
fected with occult hepatitis B and HCV suffer from a
more severe disease. Studies have shown that patients
with HCV and occult HBV had a significantly higher in-
cidence of cirrhosis than those with HCV infection
alone.'® Recent studies demonstrate that patients with
occult hepatitis B and HCV infection have a poorer re-
sponse to a-interferon compared to those with chronic
hepatitis C alone.'

We investigated HBV infection in HBsAg negative
patients with chronic hepatitis C. [t seems the frequency
of'the occult form of HBV is significant in chronic hepa-
titis C. The prevalence of occult HBV infection was par-
ticularly high among patients with Anti-HBc antibodies.
And we found that occult HBV infection co-infected with
HCV was particularly high among patients at high risk
for two viruses like multi-transfusion patients and 1V
drug abusers.
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