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Genotype characterization of occult hepatitis B virus
strains among Egyptian chronic hepatitis C patients
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ABSTRACT Chronic hepatitis C virus (HCV) infection combined with occult hepatitis B virus (HBV) infection
has been associated with increased risk of hepatitis, cirrhosis and hepatocellular carcinoma. This study aimed
to determine the prevalence of occult HBV infection among Egyptian chronic HCV patients, the genotype and
occurrence of surface gene mutations of HBV and the impact of co-infection on early response to treatment. The
study enrolled 162 chronic HCV patients from Ismailia Fever Hospital, Egypt, who were HBV surface antigen-
negative. All patients were given clinical assessment and biochemical, histological and virological examinations.
HBV-DNA was detectable in sera from 3 patients out of the 40 patients who were positive for hepatitis B core
antibody. These 3 patients were responsive to combination therapy at treatment week 12; only 1 of them had
discontinued therapy by week 24. HBV genotype D was the only detectable genotype in those patients, with
absence of “a” determinant mutations among those isolates.

Caractérisation du génotype des souches du virus de I’'hépatite B occulte chez des patients égyptiens atteints
d’hépatite C chronique

RESUME L'infection chronique par le virus de I'hépatite C associée a une infection occulte par le virus de
I'hépatite B a été associée a un risque accru d’autres hépatites, de cirrhose et de carcinome hépatocellulaire.
La présente étude visait a déterminer la prévalence des infections occultes par le virus de I'hépatite B chez des
patients égyptiens atteints d'une hépatite C chronique, le génotype et la survenue des mutations génétiques du
virus de I'hépatite B et I'impact d'une coinfection par le virus de I'hépatite B sur la réponse précoce du patient au
traitement. L'étude a recruté 162 patients atteints d'une hépatite C chronique dans |'établissement Fever Hospital
d'Ismailia (Egypte), ayant des résultats négatifs pour 'antigéne de surface du virus de I'hépatite B. Tous les patients
ont été soumis a un examen clinique ainsi qu'a des analyses biochimiques, histologiques et virologiques. L'ADN
du virus de I'hépatite B a été dépisté dans le sérum de trois patients sur 40 dont les résultats étaient positifs
pour l'anticorps nucléocapsidique de I'hépatite B. Ces trois patients ont répondu au traitement combiné a la
Semaine 12 du traitement ; seul un patient a interrompu le traitement a la Semaine 24. Le génotype D du virus de
I'hépatite B était le seul détectable chez ces patients, et aucune mutation du déterminant « a » n'a été observée
dans les isolats.
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Introduction

Occult hepatitis B virus (HBV) infec-
tion can be defined as a particular form
of HBV infection where patients are
negative for hepatitis B surface antigen
(HBsAg) while at the same time being
positive for HBV DNA in the liver tissue
(and in some cases also in the serum).
This clinical entity was suspected as far
back as the 1970s, when there were re-
ports of transmission of HBV infection
through blood transfusion from donors
with serology suggestive of past HBV
infection and clearance of HBsAg [ 1,2].

Occult HBV infection seems to be re-
lated to the host’s immune response and
probably the effect of co-infection with
other agents [ 1]. Studies have shown that
occult HBV infection is more prevalent
in populations co-infected with hepatitis
C virus (HCV) or human immunodefi-
ciency virus (HIV). A prevalence of oc-
cult HBV infection of 33% was noted in
an Italian study of a group of individuals
co-infected with HCV, whereas the rates
were 70% to 95% in Japanese studies [3].
In Egypt El Sherif et al. found that chronic
HCV patients negative for HBsAg and
positive for antibodies to hepatitis B vi-
rus core antigen (anti-HBc) had more
severe liver disease compared with pa-
tients negative for HBsAg and hepatitis
B core antibody (HBcAb). Although
HBV-DNA in the serum was detected in
22.5% of anti-HBc-positive chronic HCV
patients, it was not detected in any of anti-
HBc-negative chronic HCV patients [4].

Several possible mechanisms have
been hypothesized for the pathogenesis
of occult HBV infection and the condi-
tion is probably multifactorial [5,6]. Al-
though the negativity of HBsAg among
individuals with occult HBV infection
remains controversial, some studies have
reported that it could be due to viral
genome variability, which results in sup-
pressed S protein expression or viral rep-
lication; other studies have reported that
it could be due to surface gene mutants
(Smutants) ina variety of patient groups
with variable rates of occurrence [3].

Due to the apparent increase in
prevalence of S mutants and limited
data regarding these mutations in pa-
tients with occult HBV infection this
study aimed to elucidate the prevalence
of occult HBV infection among Egyp-
tian patients with chronic HCV and
to determine the genotype and occur-
rence of surface gene mutations of HBV
among those patients. The impact of
HBYV co-infection on the patient’s early
response to treatment was also inves-
tigated.

Study design and population

This study was conducted on 162
patients with chronic HCV infection
treated with pegylated interferon and
ribavirin (PEG-IFN/RBV) in Ismailia
Fever Hospital. The study was approved
by the ethics committee of Suez Canal
University. The diagnosis of HCV was
done by detection of serum anti-HCV
antibody and confirmed by detection
of serum HCV RNA. All the study
population was subjected to the clinical
assessment, biochemical assessment
and pathological examination of liver

biopsy.

Laboratory tests
Serological markers

Serological status was investigated by
the 3rd-generation enzyme immu-
noassay method using commercially
available kits for anti-HCV (BioTina
GmbH), HBsAg (Diasorin) and anti-
HBcAg total (CTK Biotech).

Determination of HBV DNA load by
real-time PCR

The HBV/DNA was extracted from
200 uL of serum samples negative for
HBsAg using the QIAamp DNA Mini-
kit (Qiagen Inc.), and re-suspended
in 100 pL of a storage buffer provided
by the kit manufacturer. The extracted
samples were tested for the presence
of HBV DNA using a real-time poly-
merase chain reaction (PCR) system

(Applied Biosystems 7500) to deter-
mine the viral load by using the follow-
ing oligonucleotides:

o primer F: SF2: §-CTTCATCCT-
GCTGCTATGCCT-3’

o primer R: SR2: S~ AAAGCCCAG-
GATGATGGGAT-3'

o probe: SP2: FAM-ATGTI'GCC-
CGITTGTCCTCTAATTCCAG-
TAMRA
The 25 pL reaction mixture volume

contained 0.5 uL of each primer (10

pmol/uL) and the probe (SP2, 10

pmol/pL), 6 uL water (PCR-grade),

5 uL of DNA template and 12.5 uL of

the TagMan universal PCR master mix

(Applied Biosystems). To allow quan-

tification of HBV genotype Aa clones

were used as external standards.
Cycling conditions were 10 min. at

95 °C, 95 °C for 15 s, and 60 °C for 1

min. for 45 cycles. Fluorescence acqui-

sition was taken once per cycle using

FAM" as a reporter dye and TAMRA"

asa quencher dye.

Nested PCR amplification of S gene

The S gene of the HBV genome (681
bp) was amplified using the following
primers. For the first PCR (nucleotide
positions 18-989):

o forward primer (IS1): S-AA-
GCTCTGCTAGATCCCA-
GAGT-3'

« reverse primer (HS4R): S“CAT-

ACTITCCAATCAATAGG-3'

The 25 pL reaction mixture volume
contained 1 pL of each primer (10
pmol), 1325 uL water (PCR-grade), 5
uL of DNA template, 0.25 L of the Taq
polymerase, 2 u. DNTPs and 2.5 uL
buffer. Cycling conditions were 7 min.
at 96 °C, 96 °C for 455, 5SS °C for 45 s
and 72 °C for 1 min. for 45 cycles.

For the second PCR (nucleotide
positions 414-989):

o forward primer (SB1): S“TGCT-
GCTATGCCTCATCITC-3

o reverse primer (HS4R): S“CAT-
ACTITCCAATCAATAGG-3'
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The 25 pL reaction mixture volume
contained 1 pL of each primer, 17.3 uL
water (PCR-grade), 1 uL of DNA tem-
plate, 0.25 pL of the Taq polymerase, 2
uL DNTPs and 2.5 uL buffer. Cycling
conditions were 7 min. at 96 °C, 96 °C
for45s,and 55 °C for 45 sand 72 °C for
45 sfor 45 cycles.

Sequencing of the amplified products
The amplified products were sequenced
using ABI PRISM” 3100 and BigDye"
DNA automated sequencer (Perkin—
Elmer Applied Biosystems) according
to the manufacturer’s protocol. The
sequences were aligned together with
the ClusalV software programme [7].

The phylogenetic tree was con-
structed using the neighbour-joining
method with Tamura-Nei’s distance
correction model using the online
hepatitis virus database (http:/ /s2as02.
genes.nigacjp/) [8]. The bootstrap
values were determined on 1000 data-
base re-sampling tests. The sequences
of other HBV isolates used for the con-
struction of the phylogenetic tree were
retrieved from the National Institutes of
Health GenBank” European Molecular
Biology Laboratory (EMBL) and DNA
DataBank of Japan (DDBJ) sequence

databases and were indicated in their
accession numbers. The new nucleo-
tide sequences data that were reported
in this manuscript will appear in the
GenBank/EMBL/DDB] sequence da-
tabase with accession numbers.

Statistical analysis

Statistical analysis was performed with the
Fisher exact probability test and the in-
dependent t-test for the continuous vari-
ables using the SPSS, version 16 software
package. P-values (2-tailed) < 0.0S were
considered to be statistically significant.

Baseline data

This study was conducted on 162
patients with chronic HCV infection
in Ismailia Fever Hospital. Their ages
ranged between 19 and 59 years [mean
41.9 (standard deviation 10) years]
and most patients were aged > 30 years
(83.4%). Nearly two-thirds were male
(62.3%). The mean HCV RNA level in
sera was 791 717 (SD 3083 970) 1U/
mL. At a cut-off of < 800 000 IU/mL,
83.2% of patients showed low viraemia.
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Prevalence of exposure to HBV

The study revealed that previous expo-
sure to HBV infection was high (24.7%)
in Egyptian patients with chronic HCV.
The prevalence of HBcAb positivity
showed a highly statistically significant
increase with age of patients, being
3.7% in patients aged < 30 years, 14.7%
in those > 3045 years and 40.3% in
patients > 45 years (P = 0.001), with
no significant association with sex or
residence. Among HBcAb—positive
patients, further testing for HBY DNA
before initiating antiviral therapy
revealed 3 patients with occult HBV
(7.5%). HBV DNA loads were 5700,
7200 and 138 000 IU/mL respectively
in the 3 people. All were males, from
rural areas and aged 26,49 and 58 years
respectively (mean 44.3 years). None
of the 3 showed cirrhosis, but 2 patients
had mild fibrosis, 1 of them with non-
cirrhotic fibrosis, with a mean stage of 2.

The demographic and histological
data of patients with chronic HCV in-
fection according to the presence or
absence of occult HBV infection are
shown in Tables 1 and 2. There were
no significant differences between the
2 groups in age, sex or area of residence,

Table 1 Comparison of demographic data of patients with occult hepatitis B and C virus (HBV/HCV) dual infection and those

with HCV mono-infection

Occult HBV/HCV dual infection

Age (years)
Mean (SD)
Median
Range

Age (years)
<30
>30-45
> 45

Sex
Male
Female

Residence
Urban

Rural

(n=3)
42.7 (14.6)
49
26-53
No. % No.
33.3 26
0.0 68
66.7 65
100.0 98
0.0 61
0.0 61
100.0 98

HCV mono-infection

Statistical test

(n=159)
42,0 10)
44
19-59
%
ks 2=227;
428 P-0.32
409
616
P-0.24°
384
384
P-0.24°
61.6

“Fisher exact test; SD = standard deviation.
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Table 2 Comparison of histological data between patients with occult hepatitis B and C virus (HBV/HCV) dual infection and

those with HCV mono-infection

Occult HBV/HCYV dual infection
(n=3)

HCV mono-infection

Statistical test
(n=159)

Hepatitis activity index (n = 158)

Minimal to mild

No. %

3 100.0

131

No. %

85.0

P=1.00°
Moderate to severe 0 0.0 24 15.0
Fibrosis score (n = 158)
F1-2 2 66.7 85 53.5
F3-4 1 333 61 384 ¥ =027;
F5-6 0 0.0 9 5.7 P=0.87
> F10 0 0.0 17 10.7
“Fisher exact test.

or by hepatitis activity index or fibrosis
y hep

scores.

Regarding liver enzymes, in dual-
infected patients 2 patients had alanine
transaminase (ALT) level above the
upper limit of detection (48 and 64
U/L respectively) and 1 patient had as-
partate aminotransferase (AST) above

the upper limit of detection (56 U/L).
All the 3 patients had alpha-fetoprotein
(AFP) < 10 ng/mL. Furthermore,
histopathology revealed low grades of
activity in all: A1 in 2 patients and A2
in 1 patient, with a mean activity of 4.3.
When we classified patients according
to exposure to HBV as well as presence

of occult HBV DNA in sera, the median
HCV RNA load was highest in patients
with occult HBV infection followed by
HCV patients previously exposed to HBV
(positive to anti-HBc with no detectable
DNA) and lowest in patients not exposed
to HBV (400 000, 252 000 and 101 500
IU/mL respectively) (P=0.053).

Table 3 Virological response at week 12, week 24 and the outcomes of therapy at week 24 in hepatitis B core antibody

Basal HCV RNAviral load (IU/mL)
Mean (SD)
Median
Range

Basal HCV RNA viral load
<800 000 IU/mL
>800 000 IU/mL

Virological response at week 12 (n = 152)
Responders
Non-responders

Virological response at week 24 (n = 124)
Responders

Non-responders

(HBcAb)-positive and -negative patients

Outcome of antiviral therapy at week 24 (n =162)

Responders
Non-responders

Discontinued

Anti HBc
Positive Negative Statistical test
(n=40) (n=122)
629 647 (1304 538) 843526 (3 468 534)
219 000 101500 P=0.07°
2930-7 500 000 1180-2 8600 000
No. % No. %
32 80.0 103 84.4
8 20.0 19 15.6
33 82.5 101 82.8
P=0.34°
3 75 15 12.3
30 75.0 85 69.7
P=0.58°
2 5.0 7 5.7
30 75.0 85 69.7
x> =0.67;
12.5 22 18.0 =071
12.5 15 12.3

“Kruskal-Wallace test; "Fisher exact test.
SD = standard deviation.
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Table 4 Virological response of patients with occult hepatitis B and C virus (HBV/HCV) dual infection and those with HCV

mono-infection

Basal HCV RNA viral load (IU/ml)
Median
Range

Basal HCV RNA viral load
<800 000 IU/mL
>800 000 IU/mL

Virological response at week 12 (n = 152)
Responders
Non-responders

Virological response at week 24 (n = 124)
Responders

Non-responders

Outcome of antiviral therapy at week 24 (n =162)

Responders
Non-responders

Discontinued

Occult HBV/ HCV dual HCV mono-infection Statistical test
infection (n=159)
(n=3)
75000 144 500
P=0412
5610-260 000 1180-28 600 000
No. % No. %
3 100.0 132 82.9
P=0.57°
0 0.0 27 17.1
3 100.0 131 879
P=0.68"
0 0.0 18 12.1
2 100.0 113 92.6
P=0.86"
0.0 9 73
2 66.6 113 71.1
x*=1.61;
0.0 27 17.0 P-045
33.3 19 11.9

“Kruskal-Wallace test; "Fisher exact test.

Discontinuation and response
to therapy

Up to week 12, 10 patients (6.2%)
had discontinued therapy due to ei-
ther side-effects, such as anaemia and
thrombocytopenia, or to unexplained
reasons. By intention-to-treat analysis,
the majority of patients 134 (82.7%)
exhibited early virological response
(EVR) and 18 (11.1%) were non-re-
sponders. Although the EVR response
rate was similar in HBcAb-positive and

-negative patients (82.5% and 82.8%
respectively), the former group showed
aslightly lower non-responder rate. This
difference, however, was not statistically
significant (Fisher exact test, P=0.34).
At week 24, another 10 patients
(7.5%) had discontinued therapy,
115 (85.8%) showed no viraemia (re-
sponders) and 9 (6.7%) had viraemia
(non-responders). Among the HBcAb-

positive patients, 75.0% were respond-

ers to combination therapy, while only

5.0% were non-responders. On the
other hand, 69.7% of HBcAb-negative
patients were responders to therapy and
only 5.7% were non-responders, with
no statistical difference between the 2
groups (Fisher exact test, P=0.58).
Therefore, overall at week 24, 20
patients (12.3%) had discontinued ther-
apy, 115 (71%) were responders and 27
(16.7%) were non-responders, with no
significant difference between the groups
(Table 3), although HBcAb-positive

Figure 1 Gel electrophoresis results of serum samples from 3 patients with occult hepatitis B virus infection. Lane 1=50-bp
DNA ladder marker; lane 2 = sample 1; lane 3 = sample 2; lane 4 = sample 3; lane 5 = negative control
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patients showed higher responder rates
and lower rates of discontinuation com-
pared with HBcAb-negative patients.

In the 3 dual-infected patients, all
patients had low HCV RNA level of
viraemia (< 800 000 [U/mL); theirviral
loads were 5610, 75 000 and 260 000
[U/mL (mean 113 536 IU/mL). All 3
patients were responders to PEG-IFN/
RBV therapy at week 12 but only 1 of
them discontinued therapy at week 24
(Table 4).

Molecular analysis
Nested PCR

Figure 1 shows the gel electrophoresis
results for the 3 samples from patients
with occult HBV.

Molecular evolutionary analysis of
samples from patients with occult
HBV

Partial HBV genome sequence of the
S region was done for all 3 samples
from patients with occult HBV by the
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nucleotide sequences of the S HBV
genomic region [nt (485-976) =
aa (109-224)]. Sequencing results
were used for phylogenetic analysis
and genotyping. Neighbour-joining
analysis determined that all the exam-
ined HBV genomes retrieved from
chronic HCV patients negative for
HBsAg were of genotype D. Refer-
ence sequences were retrieved from
the GenBank/EMBL/DDB]J (Figure
2).
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Figure 2 Phylogenetic tree constructed by the nucleotide sequences of the S hepatitis B virus (HBV) genomic region using
the neighbour-joining method. Significant bootstrap values (> 75%) are indicated in the tree roots. HBV sequences isolated
from occult HBV infection patients are indicated in bold font. Ocu 1 and 2 refer to 2 additional occult HBV samples with
known genotypes. Reference sequences retrieved from the GenBank/EMBL/DDBJ are indicted by their accession numbers
and the country of origin of the reference sequences are given. HBV genotypes A-H are indicated in the cluster roots
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Mutations in the “a” determinant
region

The available nucleotide sequences
spanning the S gene of HBV isolates
from the 3 occult hepatitis B infection
samples were translated into amino
acids and aligned in correspondence
to the reference sequence. There was
no amino acid mutation in the “a” de-
terminant region of the S gene of HBV
genome isolated from occult HBV
infection strains (Figure 3).

Discussion

Occult HBV infection is defined as
detectable HBV DNA in peripheral
blood or liver by sensitive nucleic acid

detection methods in patients with-
out detectable HBsAg. Although the
mechanism and clinical implications
have not been elucidated clearly, occult
HBYV infection has its own risk of dis-
ease transmission and may contribute
to acute exacerbation and development
of HBV-associated diseases such as
hepatitis, cirrhosis and hepatocellular
carcinoma [ 1].

This study included 162 patients
with chronic HCV; nearly two-thirds

AB246347 | Repatitis B virus DVA

0y 1
000 2
00y 3
00y 4
00y 5

of our patients were males (62.3%) and
the majority of them (83.4%) were >
30 years old. This pattern of age and sex
agrees with another study from Egypt
reported by Emara et al. [9]. On other
hand, the mean age of our patients was
higher than that reported in a similar
series in Germany and the United States
of America [10,11]. The difference in
age could be related to the presence of
an active surveillance system that could
discover infected individuals at an ear-
lier age. In Egypt, there is currently no
ongoing surveillance for chronic HBV

and HCV.

The prevalence of occult HBV
infection is quite variable depending
on the level of endemic disease in dif-
ferent parts of the world, the different
assays employed in routine serological
or nucleic acid test screening and the
different populations studied [ 1]. In this
study, occult HBV infection was found
in 3 out of 40 anti-HBc¢ positive HCV
patients. All were males, from rural ar-
eas, had lowlevel of viraemia (< 800 000
IU/mL) and their liver histopathology
showed non-cirrhotic fibrosis and mini-
mal activity. In addition, all were EVR,
i.e. responders to combined PEG-IFN/
RBV at week 12, and had normal AFP

115

125
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levels. Although most of these differ-
ences were not statistically significant,
occult HBV infection was associated
with higher median of stages of fibrosis
and grades of activity, lower viraemia
and good response to antiviral therapy.

Previous studies have pointed out
to the role of occult HBV infection in
accelerating the evolution of cirrhosis
in patients with chronic hepatitis. How-
ever, given the data available in our study
we were unable to reach any conclusions
to this end, and this can probably be at-
tributed to the lower number of patients
with occult HBV infection (only 3 cas-
es), the young age of 1 of the 3 patients
of occult HBV infection (26 years) and
lastly because HBV DNA was not tested
in the sera of anti-HBc-negative chronic
HCV patients in this study.

The prevalence of occult HBV in-
fection (7.5%) was similar to a French
series of chronic HCV cases that were
not related to anti-HBc [ 12]. In a recent
study in Shargiya governorate of Egypt,
the prevalence of occult HBV infection
was 3.9% in patients with chronic HCV,
11.1% in anti-HBc positive cases and
2.9% in anti-HBc negative cases [9].
Occult HBV infection was also found

14 19

LIPGSSTTSTGRCRTCTTPARGT SMYPSCCCTRPSDGNCTCIPIPSSHARG

Figure 3 Alignment of amino acid sequences of the hepatitis B virus (HBV) partial surface gene encompassing the “a”
determinant region in the occult HBV strains. The first sequences are a consensus of the corresponding HBV genotype D
reference strain retrieved from the GenBank/DDBJ database. Dots in alignment indicate identity of amino acids to the
consensus sequence of genotype D. First and second loop positions are underlined in the consensus sequence of the

genotype D
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in 16% of patients with HCV-related
chronic liver disease including liver cir-
rhosis and chronic hepatitis; all were
anti-HBc-positive [4].

In this study, the HBV load was < 10*
[U/mL in 2 patients (5700 and 7200)
and high (138000) in 1 patient. In the
3 cases with occult HBV infection in our
study, 2 had HBV DNA and HCVRNA
load < 10* ITU/mL (5700 and 7500
respectively for the first patient; 7200
and 5600 respectively for the second
patient). In both cases their baseline
AST levels were normal and 1 showed
mildly elevated ALT. The third patient
had viralloads exceeding 10°IU/mL for
HCV RNA (260 000) and HBV DNA
(138000), with elevation of both ALT
(641U/L) and AST (56 1U/L).

In our study, the mean ALT and
AST levels were slightly higher in pa-
tients with dual HBV and HCV but with
no statistically significant difference
between the groups. Fukuda et al. also
reported higher serum ALT levels in
occult HBV infected patients, although
their study failed to demonstrate a signif-
icant correlation [13]. But Fujiwara et
al. reported fluctuations of HBV DNA
load in serial assays and that occult HBV
infection was not detected continuously
[14]. In some of their patients, HBV
DNA appeared after elevation of ALT,
reflecting the enzyme release from the
liver. The authors added that more
sensitive quantitative assays might re-
veal precisely the manner in which the
viral load changes [14]. In the present
study, the outcomes of therapy after
24 weeks showed no association with
anti-HBc status. In anti-HBc-positive
patients, a slightly higher responder rate
(75.0%) and similar discontinuation
rate (12.5%) were found compared
with anti-HBc negative patients (69.7%
and 12.3% respectively); however this
difference was not statistically signifi-
cant. Similar findings were reported by
Emaraetal, ie.aresponderrate of $5.6%
and 43.8% in anti-HBc-positive and
-negative patients respectively, with no
significant difference [ 11]. In this study,

all patients with occult HBV infection
showed EVR (at week 12), however, by
week 24, 1 discontinued therapy and 2
were responders. However, the small
number of cases with occult HBV infec-
tion limits the conclusions that can be
drawn from the data. No significant
association has been reported between
response and occult HBV infection
status in patients with chronic HCV
treated with PEG-IFN/RBV [15].

In contrast, low response rates were
recorded in chronic HCV patients with
occult HBV infection under standard
interferon monotherapy [16]. In a
retrospective analysis of 140 patients
treated for chronic HCV by PEG-IFN/
RBV there was no association between
HBV markers (HBV DNA, anti-HBc,
and anti-HBs antibodies) and disease
severity or response to treatment [17].

The impact of occult HBV co-infec-
tion on anti-HCV therapy response also
remains controversial. Indeed, some
studies with combination therapy failed
to find any difference, but they only
treated a small number of patients with
occult HBV infection and, therefore,
their data cannot be considered conclu-
sive and would need to be confirmed
by larger studies [15]. On the oppo-
site, Marcellin reported that the rate of
sustained virological response to IFN/
RBV combination was significantly
higher in HCV mono-infected than
among co-infected patients [18]. The
authors concluded that occult HBV
infection may play a key role in the poor
response of chronic HCV to combined
IFN-a and RBV therapy irrespective of
HCV genotype.

In our study, there was no amino
acid mutation in the “a” determinant re-
gion of the S gene of HBV genome iso-
lated from occult HBV infection strains.
Interestingly, Khattab etal. found, muta-
tions in the “a” determinant of the S
gene, including the G145R mutation,
in all their 4 co-infected patients, which
may have explained the lack of detec-
tion of serum HBsAg by conventional
serology assays [12]. This is consistent

with data showing that these mutations
may affect the binding of anti-HBs
monoclonal antibodies to the “a” de-
terminant of the surface protein [19].
Moreover, quantification of HBY DNA
by a real-time PCR assay also showed
relatively low levels of circulating virus,
which may have contributed to the lack
of detection of HBsAg in serum. The
factthat HBV DNA was detectable with
2 different PCR methods at several time
points argues for the specificity of the
PCR amplified DNA sequences.

It is worth mentioning that all the
HBV DNA levels mentioned in this
study were determined before initiating

PEG-IFN/RBV therapy.

Our study had some limitations.
First—although both viruses are en-
demic in Egypt— the number of cases
of occult HBV infection in chronic
HCV patients in our study was small.
This could probably be attributed to
testing serum samples rather than liver
biopsy specimens; additional cases of
occult HBV infection could have been
detected in liver specimens. Secondly,
it is now known that up to 20% of in-
dividuals with occult HBV are negative
for all markers of past HBV infection
aside from HBV DNA, so some cases of
occult HBV could have been missed in
our study as we only screened anti-HBc
positive patients for HBV DNA. Never-
theless, it is known that the HBV DNA
detection rate is highest in subjects who
are anti-HBc-positive and these indi-
viduals are more likely to be infectious.
Finally, we need to complete the whole
S gene sequencing to determine the
presence of any mutation in the pre—Sl
or pre-S2 regions.

In conclusion, occult HBV infec-
tion was uncommon in chronic HCV
patients in this study. The clinicopatho-
logical features and the virological re-
sponse rate after combined PEG-IFN/
RBV therapy might be similar between
patients with HCV mono-infection
and those with dual occult HBV/HCV
infection. The serum HBV DNA levels
in occult HBV and HCV dual infection
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were low and the patients responded to
combined PEG-IFN/RBV therapy. It
is concluded that exposure to HBV or
occult HBV infection in patients with
chronic HCV does not affect the out-
come of therapy at weeks 12 and 24.
Phylogenetic analysis revealed that all
the occult HBV cases were genotype D

with no detectable mutations in the S

region of the S gene.
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