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Abstract

Aim of the study: To determine the influence of HBsAg and HBeAg negative but anti-HBc positive status on
the sustained virological response (SVR) rate in HCV-infected patients treated with pegylated interferon alfa 2
(Peg-IFNat-2) and ribavirin (RBV).

Material and methods: The study was based on the retrospective analysis of medical records of HCV-infected
patients who started Peg-IFNow and RBV treatment between 1 January 2011 and 31 December 2013 at the 1% and
2" Department of Infectious Diseases of the Regional Hospital in Wroctaw, Poland.

Results: Among 240 patients included in the analysis 99 were anti-HBc positive and 141 anti-HBc negative.
In the genotype 1, anti-HBc positive group the SVR rate was 47% and in the anti-HBc negative group it was
42.7% (p = 0.591). In the genotype 3, anti-HBc positive group the SVR rate was 60% and in anti-HBc negative
patients it was 63.2% (p = 0.79). Differences in SVR rates between anti-HBc positive and negative groups were
not statistically significant. None of the anti-HBc positive patients developed reactivation of HBV infection during
or in the 24 weeks following the end of treatment.

Conclusions: Anti-HBc determination does not seem to be useful in predicting treatment outcome of conventional
Peg-IFNa/RBV therapy in patients infected with HCV genotypes 1 and 3.
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Introduction

Both hepatitis B virus (HBV) and hepatitis C virus
(HCV) share common routes of transmission, and
therefore HBV/HCV coinfection is quite common
[1]. However, during the acute phase of the infection
most adult patients eliminate HBV while most HCV
patients progress to chronicity. The results of many [2,
3] although not all [4, 5] studies show the suppressive
effect of HCV on HBYV replication. Some (10-40%) [6]
individuals who eliminate HBsAg still have HBV DNA
present in the liver with detectable or undetectable

HBV DNA in the serum. This situation is called occult
HBYV infection (OBI).

The influence of OBI on the chronic hepatitis C
outcome and results of chronic hepatitis C therapy is
still uncertain [6]. Some authors have observed that
chronic hepatitis C patients with OBI are at high risk
of progression toward cirrhosis and hepatocellular car-
cinoma (HCC). Moreover, there are studies showing
a negative influence of OBI on HCV treatment results
with standard interferon monotherapy [7-9]. There
are others that show no such effect for pegylated-in-
terferon (Peg-IFNa.) and ribavirin (RBV) therapy [10,
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11]. Most studies that concern HBV influence on HCV
treatment outcomes refer to HBV DNA, and there are
only a few that concern anti-HBc status [10, 11]. Anti-
HBc status may be interesting regarding lower costs of
anti-HBc determination compared to HBV DNA or
covalently closed circular HBV DNA (ccc HBV DNA)
quantification in liver extracts (currently the gold
standard for identification of occult HBV genome),
although it has to be remembered that some OBI pa-
tients are anti-HBc negative [12].

The treatment opportunities for patients with HCV
are quickly changing. Clinicians should have the pos-
sibility to optimize the selection of patients who may
benefit from standard therapy with Peg-IFNo/RBV or
Peg-IFNa/RBV/directly acting agents instead of much
more expensive new combinations with interferon-
free regimens. This concerns especially settings of lim-
ited resources, where full access to new treatments will
not be available in the near future.

The aim of the study was to determine the influence
of HBsAg and HBeAg negative but anti-HBc positive
status on the sustained virological response (SVR) rate in
HCV-infected patients treated with Peg-IFNo and RBV.

Material and methods

The study was based on the retrospective analysis of
medical records of HCV-infected patients who started
Peg-IFNa and RBV treatment between 1 January 2011
and 31 December 2013 at the 1% and 2™ Department
of Infectious Diseases of J. Gromkowski Specialist Re-
gional Hospital in Wroclaw. Exclusion criteria were HIV
co-infection and HBs antigen positive status. Retrospec-
tive analysis of available data included: patient age, sex,
pre-treatment liver biopsy histological assessment, HCV
genotype typing, anti-HBc status, baseline HCV RNA
(where available), type of pegylated interferon used for
treatment (Peg-IFNoi-2a vs. Peg-IFNa-2b) and rates of
SVR. Patients initiated treatment involving weight ad-
justed RBV with either Peg-IFNo.-2a (180 pg/week) or
weight adjusted Peg-IFNa-2b for 48 weeks for genotypes
1 and 4 or 24 weeks for genotypes 2 and 3. Standard dose
reductions of interferon or ribavirin were performed in
the event of anemia, neutropenia or thrombocytopenia.
Sustained virological response was defined as undetect-
able HCV RNA 24 weeks after the completion of therapy.
Patients who were lost to follow-up or who had insuffi-
cient results to be able to establish successful eradication
of HCV, determined by an SVR at least 24 weeks after
treatment, were not included for analysis.

The Metavir staging and grading system was used
to determine fibrosis and inflammation scores in the
histological assessment of pre-treatment liver biop-

sies. Subsequently, based on the staging scores patients
were divided into groups:
« no or minimal fibrosis (Metavir staging score < 2),
« advanced fibrosis (Metavir staging score > 2).
Based on the grading scores patients were divided
into groups:
« no or minimal degree of inflammation (Metavir grad-
ing score < 2),
« severe inflammation (Metavir grading score > 2).
Based on baseline HCV RNA level patients were di-
vided into groups of low viral load (< 600 000 IU/ml)
and high viral load (> 600 000 IU/ml).

Statistical analysis

Data were presented as mean + SD (age), mean,
median and IQR (baseline HCV-RNA), and percent-
ages for other variables. The z-test was used to test for
a statistically significant difference between means (age,
baseline HCV-RNA). Pearson’s x> test was used to study
independence of all other variables. A p-value < 0.05
was considered significant.

Results

During the analyzed period of time 393 consec-
utive HCV-infected patients started Peg-IFNa and
RBV treatment. Data on anti-HBc serological status
were available for 286 patients and 107 patients had
unknown anti-HBc status. 240 patients with known
anti-HBc status completed the treatment and 24 weeks
post-treatment follow-up, while 46 patients finished the
treatment prematurely for various reasons and were lost
to follow-up. Patients lost to follow-up within 24 weeks
after treatment as well as those with unknown anti-HBc
status were not included in the statistical analysis.

Among 240 patients included in the analysis 99
(41.25%) were anti-HBc positive and 141 (58.75%) anti-
HBc negative. Baseline characteristics of the patients as
well as SVR rates are shown in Table 1.

In the genotype 1 (almost all HCV genotype 1b),
anti-HBc positive group 47% of patients achieved an
SVR, while in the anti-HBc negative group 42.7% did
so. However, this difference was not statistically sig-
nificant (p = 0.591, ¥* test). In the genotype 3, anti-
HBc positive group the SVR rate was slightly lower
(60%) compared to the genotype 3, anti-HBc negative
patients (63.2%). This result was not statistically sig-
nificant either (p = 0.79, x* test). For genotype 2 (one
patient) and genotype 4 (9 patients) the number of
patients was too small for statistical analysis. The re-
lationship between SVR rates and anti-HBc status in
genotype 1 and 3 patients is shown in Table 2.
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Table 1. Baseline characteristics and SVR rates of anti-HBc positive and anti-HBc negative patients

Factors Anti-HBc (+) Anti-HBc (-) p
n=99 n=141
Age, mean + SD 48.78 £ 9.51 49.71 £ 10.79 0.5545
Treatment experienced 17 (17.2) 34 (24.1) 0.2568
Relapsers 11(64.8) 20 (58.8)
Null responders 3(17.6) 6(17.7) 0.9554
Partial responders 3(17.6) 8(23.5)
Male sex, no. (%) 59 (57.3) 84 (61.3) 1.0000
HCV genotype, no. (%)
1(a,b) 66 (66.7) 96 (68.0)
3 30(30.3) 38(27.0) 0.6577
4 303) 7(5)
Staging, no. (%)
<2 17 (17.1) 28 (19.9)
>2 82 (82.9) 113 (80.1) 00097
Cirrhosis, no. (%)
S=4 15(15.2) 34 (24.1) 0.1253
Grading, no. (%)
<2 17 (17.1) 14(9.9)
>2 82 (82.9) 127 (90.1) 01169
Baseline HCV-RNA, median, IQR (mean)
Genotype 1 (a, b) 1.100.000, 2.407.500 (2.824.988)  986.500, 2.487.741 (2.043.340) 03235
Genotype 3 2.100.000, 3.705.000 (4.596.732)  1.110.000, 3.775.000 (2.694.631) 0.1404
Genotype 4 1.181.501, 485.000 (1.103.834)  1.037.495, 2.050.000 (2.030.928) n/a
Peg-INFa-2a, n (%)
Genotype 1 (a, b) 48 (72.7) 64 (66.7) 0.4803
Genotype 3 20 (66.7) 26 (68.4) 1,0000
Genotype 4 1(33.3) 4 (57.1) n/a
SVR rate, n (%)
Genotype 1 (a, b) 31 (47.0) 41 (42.7) 0.7073
Genotype 3 18 (60.0) 24(63.2) 0.8131
Genotype 4 0 4(57.1) n/a

n/a - Number of patients in the groups too small for statistical analysis

z-test was used to test for statistically significant difference between means (age, baseline HCV-RNA)

Pearson’s y? test was used to study independence of all other variables

Genotype 1

Table 3 shows SVR rates in relation to pre-treatment
grading and staging scores, baseline HCV load and type
of interferon used in anti-HBc positive and negative pa-
tients with genotype 1.

The study showed that pre-treatment grading and
staging scores in genotype 1, anti-HBc positive patients
did not have a statistically significant influence on the
SVR rate. However, in the anti-HBc negative group pa-
tients with a Metavir staging score < 2 had a significantly
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Table 2. Sustained virological response (SVR) rate and anti-HBc status in HCV genotype 1 (a, b) and 3 patients

Genotype 1 (a, b) Genotype 3
Anti-HBc (+) Anti-HBc (-) e p Anti-HBc (+) Anti-HBc (-) e p
n=66 n =96 n=30 n=38
SVR, n (%) 31(47) 41 (42.7) 0.288  0.591 18 (60) 24 (63.2) 0.071 0.79

P-value obtained by »? test

Table 3. Sustained virological response (SVR) rates in relation to pre-treatment grading and staging scores, baseline HCV load and type of interferon used in

anti-HBc positive and negative patients with HCV genotype 1

Anti-HBc (+) Anti-HBc (-)
n=66 n =96
n SVR x2 p n SVR x> p
n (%) n (%)
Staging <2 14 8(57.1) 19 12 (63.2)
0.738 039 4049 0044
>2 52 23 (442) 77 29(37.7)
Grading <2 12 6 (50.0) T 10 (90.9
0.054 0816 1179 000059
>2 sS4 25(46.3) 8 310365
Baseline < 600 000 25 13 (520) w06
HCVRNA, > 600 000 M g3y 0400 0522 57 21(368) 01
IU/ml
Peg-IFN Peg-IFNai-2a 48 25(21) 64 28 (43.7)
1848 0.174 0.085 077
Peg-IFNoi-2b 18 6(333) 32 13 (40.6)

@ — p value has limited significance due to too small number of patients in the groups for proper statistical analysis

b for two patients data on baseline HCV RNA load were not available
P-value obtained by »? test

higher SVR rate compared to patients with Metavir > 2
(63.2% vs. 37.7%, p = 0.044). In the anti-HBc negative
group the statistical analysis of groups divided based on
the grading scores was not done due to the small num-
ber of patients in the groups.

Based on baseline HCV RNA level patients were di-
vided into two groups: < 600 000 IU/ml and > 600 000
IU/ml. There was no statistically significant difference
between the groups of high and low baseline viral load in
the SVR rate in anti-HBc positive and negative patients.

The differences in SVR rate in anti-HBc positive
and negative patients depending on the type of inter-
feron used (Peg-IFNa-2a vs. Peg-IFNa-2b) were not
statistically significant either.

Genotype 3

Table 4 shows SVR rates in relation to pre-treat-
ment grading and staging scores, baseline HCV load
and type of interferon used in anti-HBc positive and
negative patients with genotype 3.

In the genotype 3, anti-HBc negative group pa-
tients with a baseline HCV RNA level < 600 000 IU/

ml had a higher SVR rate than patients with viral load
> 600 000 IU/ml (71.4% vs. 58.3%). This difference was
not statistically significant (p = 0.42).

Statistical analysis of SVR rate in relation to base-
line grading and staging scores and type of interferon
used for treatment in anti-HBc positive and negative
patients as well as analysis of SVR rate in relation to
baseline viral load in anti-HBc positive patients was
not done due to the small number of patients in the
groups.

After successful anti-HCV therapy none of the anti-
HBc positive patients with SVR developed chronic hep-
atitis B.

Discussion

In our study prevalence of anti-HBc positivity in
HCV-infected patients was 41.25%. This high number
may result from the common route of transmission for
these two infections. The overall prevalence of markers
of HBV infection in Poland is 16.6% and has decreased
rapidly since the program of vaccinations in newborns
was implemented in 1996 [13].
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Table 4. Sustained virological response (SVR) rates in relation to pre-treatment grading and staging scores, baseline HCV load and type of interferon used in

anti-HBc positive and negative patients with genotype 3

Anti-HBc (+) Anti-HBc (-)
n=30 n=38
n SVR, n (%) 2 p n SVR, n (%) 2 p
Staging <2 3 3 (100 8 6 (75)°
>?2 27 15 (55.6)° 30 18 (60)°
Grading <2 5 3 (60y 3 2 (66.7)
>2 25 15 (60)° 35 22 (62.9)°
Baseline < 600000 8 6 (75)° 14 10(71.4)
HCV RNA, 0.652 0.42
W/ml > 600 000 22 12 (54.5) 24 14 (58.3)
Peg-IFN Peg-IFNot-2a 20 13 (65)° 26 16 (61.5)
Peg-IFNa-2b 10 5 (50y 12 8 (66.7)

@~ Number of patients in the groups to small for statistical analysis
P-value obtained by y? test

The study shows lack of association between anti-
HBc status and response to peg-IFN/RBV treatment in
HCV genotype 1 and 3 infected patients. Similar find-
ings were reported by Levast et al. [10] in retrospective
analysis of 140 HCV-infected patients. Furthermore,
Levast et al. reported that presence of anti-HBc was not
associated with pre-therapeutic HCV viral load, ALT
serum levels, histological activity or fibrosis. There-
fore these authors concluded that it does not appear
useful to screen for anti-HBc status before beginning
HCV treatment with peg-IFN alfa and RBV. Opposite
results were obtained by Emara et al. [11] in 155 Egyp-
tian chronic HCV patients. These authors concluded
that anti-HBc was associated with poor response to the
peg-IFN/RBV therapy as well as with higher baseline
HCV viral load, while it had no relation to histological
indices (fibrosis and activity). These authors, however,
did not determine the HCV genotype in their patients
or HBV DNA liver tissue status. In Egypt genotype 4
is most prevalent, while in our cohort only 10 patients
had that genotype and statistical analysis was per-
formed only for genotypes 1 and 3.

In our study in the genotype 1, anti-HBc negative
group, patients with a lower fibrosis score (Metavir < 2)
had a significantly higher SVR rate than those with ad-
vanced fibrosis. This result is in agreement with most
previous studies that show a strong negative correla-
tion between fibrosis and treatment response in the
general population of HCV-infected patients [14-18].
Interestingly, in our study in the genotype 1, anti-HBc
positive group there was no link between response
to the combination therapy and fibrosis severity in
pre-treatment liver histology.

There are no studies comparing SVR rates depend-
ing on activity score or fibrosis severity in anti-HBc
positive patients. Moreover, there was no significant
association between baseline HCV RNA and SVR rate
either in genotype 1 anti-HBc positive, anti-HBc neg-
ative or genotype 3 anti-HBc negative patients. These
results are in contrast to most previous studies that
show an association between high viral load and poor
treatment results [17-19]. Due to the limited funds we
did not determine ILB-28 polymorphisms in our pa-
tients. However, according to previous studies in a Pol-
ish HCV-infected population the genotypic frequency
of rs12979860 CC ranges between 20 and 43%, CT
46.5-57.14% and TT 10.5-27% [20-23].

In our study after successful anti-HCV therapy
none of the anti-HBc positive patients with SVR de-
veloped HBV reactivation. This probably results from
the suppressive effect of interferon on HBV replica-
tion. On the other hand, cases of possible HBV reacti-
vation after HCV therapy with DAA have already been
reported by some authors [24-26].

Due to the possibility of HBV reactivation after
HCV elimination, special caution should be considered
in patients treated with novel, interferon-free regimens
in the group of anti-HBc positive patients, especial-
ly because, contrary to the interferon-based therapies,
these new therapies have no influence on HBV replica-
tion. Moreover, it has to be remembered that even HCV
elimination and HBV suppression do not eliminate en-
tirely the risk of fibrosis progression or HCC [27] and
in cost-effectiveness evaluation of HCV treatment, apart
from liver fibrosis the risk of HBV reactivation may also
be taken into account [28].
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Conclusions

Anti-HBc determination does not seem to be use-

ful in predicting treatment outcome of conventional
Peg-IFN/RBYV therapy in patients infected with HCV
genotype 1 or 3.
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