
IInnttrroodduuccttiioonn

Hepatitis B virus (HBV) and hepatitis C virus
(HCV) share modes of transmission, and

their combined infection is not uncommon in high-
endemic areas (1-3). In general, anti-HCV prevalence
is around 10-20% in patients with chronic HBV
infection, and 2-10% of anti-HCV-positive patients
have markers of HBV infection (4). Although several
studies have suggested that HBV/HCV coinfection
may be associated with more severe forms of chronic
liver disease, there are inconsistent reports about the
interaction between the two viruses in influencing
the severity and nature of liver disease (5, 6).

Despite its considerable clinical importance, scant

PPoooorr  RReessppoonnssee  ttoo  TTrreeaattmmeenntt  wwiitthh  PPeegg--IIFFNN  CCoonnttaaiinniinngg  RReeggiimmeennss  iinn
PPaattiieennttss  CCooiinnffeecctteedd  wwiitthh  HHeeppaattiittiiss  BB  aanndd  HHeeppaattiittiiss  CC  VViirruuss

* CCoorrrreessppoonnddeennccee::
Serpil Erol, M.D. 
Medical School, Ataturk University, Aziziye Hospital,
Department of Infectious Diseases and Clinical Microbiology,
25100 Erzurum, Turkey.

TTeell::  +90 442 3166333
FFaaxx::  +90 442 3166340

EE--mmaaiill::  sererol@gmail.com

RReecceeiivveedd:: 29 Apr 2009            RReevviisseedd:: 3 Jun 2009           
AAcccceepptteedd:: 3 Jul 2009

Hepat Mon 2009; 9 (3): 224-228

SSeerrppiill  EErrooll  1*,,  ZZuullaall  OOzzkkuurrtt  1,,  AAhhmmeett  OOzzbbeekk  2,,  MMeehhmmeett  PPaarrllaakk  1

1 Department of Infectious Diseases and Clinical Microbiology, Medical School, Ataturk University, Erzurum, Turkey

2 Department of Microbiology and Clinical Microbiology, Medical School, Ataturk University, Erzurum, Turkey

HHeeppaattiittiiss  MMoonntthhllyy  22000099;;  99((33))::  222244--222288

Background and Aims: To investigate the clinical charcteristics and treatment response of patients with chronic
coinfection of hepatitis B virus (HBV) and hepatitis C virus (HCV). 
Methods: The study included nine consecutive patients with chronic HBV/HCV coinfection. Diagnosis was performed by
liver biopsy and/or clinical and laboratory evaluation. Six patients received 48 weeks of pegylated interferon (Peg-IFN)
monotherapy or combination therapy with Peg-IFN plus ribavirin according to the dominant virus.
Results: The dominant infection was hepatitis C in six cases. Of the four patients who completed the treatment and
follow-up period, only one had a sustained viral response (SVR) to HCV, but unfortunately, this was accompanied by a
reactivation of HBV-DNA without flaring of hepatitis. No patient had an HBV-DNA response. Another two patients are
still in the follow-up period. One of these patients had an undetectable level of HCV-RNA, and the other had an
undetectable level of HBV-DNA at baseline. At the end of treatment, both HBV-DNA and HCV-RNA were negative in
these patients. The HBV-DNA-negative patient showed a transient HBV-DNA positivity after clearance of HCV-RNA.
Conclusions: In the majority of HBV/HCV coinfected cases in our sample, HCV was the dominant virus. Currently, the
standard treatment regimens are not effective for clearance of HBV and/or HCV. HCV clearance may induce HBV
reactivation without flaring of hepatitis.
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information is currently available on the treatment of
the HBV/HCV-coinfected population. Moreover,
most of the studies evaluating treatment for
coinfection are related to monotherapy or a
combination of therapy of conventional interferon
(IFN) and ribavirin.

We performed a retrospective analysis to evaluate
the frequency, clinical characteristics, and efficacy of
pegylated IFN (Peg-IFN) plus ribavirin therapy in
patients with HBV/HCV coinfection. 

MMaatteerriiaallss  aanndd  MMeetthhooddss

This study included nine consecutive patients
with chronic HCV/HBV coinfection, recruited
between 2003 and 2008 at the Department of
Infectious Diseases and Clinical Microbiology at the
Ataturk University Medical School. They were all
seropositive for HCV antibody (anti-HCV) and
hepatitis B surface antigen (HBsAg) for more than 6
months. HCV-RNA was positive in all but one
patient, and HBV-DNA was positive in five patients
at baseline. No patient had human
immunodeficiency virus (HIV) infection; active
alcohol abuse or drug addiction; or evidence of
metabolic, autoimmune, or genetic causes of liver
disease. The diagnosis was performed by liver biopsy
in five cases and by clinical/laboratory evaluation in
four cases. 

Both HBV-DNA and HCV-RNA quantification
were performed using a real-time polymerase chain
reaction (RT-PCR) method (BioRad, iCycler,
Hercules, CA, USA) with a sensitivity of 200
copies/ml for HBV-DNA and 10 copies/ml for
HCV-RNA.

Levels of serum HBV-DNA and HCV-RNA are
commonly used as surrogate markers of viral activity.
As described previously (7), we used the
conventional--and arbitrary--level of 104 copies/mL
of serum HBV-DNA as the cutoff for distinguishing
between active and inactive HBV infection.
Similarly, active HCV infection was arbitrarily
defined on the basis of virus RNA values above 10
copies /ml, which is the detection limit of the kits
used for quantifying HCV viremia. 

Six patients received 48 weeks of monotherapy
with Peg-IFN or combination therapy with Peg-IFN
plus ribavirin according to the dominant virus.
Patients were followed for an additional 24 weeks
after the end of therapy. The patients had biweekly
outpatient visits during the first 4 weeks of treatment
and monthly thereafter for 68 weeks. HBV
serological markers, HCV-RNA, and HBV-DNA
were tested for at 12, 24, and 48 weeks of treatment,

as well as at 12 and 24 weeks after the end of
treatment.

For HCV and HBV infections, sustained viral
response (SVR) was defined as having no detectable
HCV-RNA or HBV-DNA at the end of treatment
and after 24 weeks of follow-up. The patients who
failed to achieve SVR were classified as non-
responders. An increase of HBV-DNA was defined
as greater than two logs elevation of serum HBV-
DNA from the baseline level on at least one occasion.
Sustained biochemical response was defined as the
persistence of normal serum alanine
aminotransferase (ALT) values up to 24 weeks after
the end of treatment. 

RReessuullttss

Of the 83 patients with chronic HCV infection,
9 (10.8%) were coinfected with HBV (7 were male,
2 were female; mean age 43.9 ± 11.5 years), and 4
had known risk factors for parenterally transmitted
viruses (3 had history of blood transfusion, and 1 had
history of dental-care procedures). Two patients were
hepatitis B e antigen (HBeAg) positive and 7 were
hepatitis B e antibody (anti-HBe) positive. The
baseline characteristics and treatment responses for
patients who were coinfected with HBV and HCV
are shown in Table 1.

Of the nine coinfected patients, four were both
HBV-DNA and HCV-RNA positive, four were only
HCV-RNA positive, and one was only HBV-DNA
positive. The dominant infection was hepatitis C in
six (66.6%) cases.

A liver biopsy was performed in five patients, and
specimens were evaluated by Knodell’s scoring
system. The results are shown in the Table 1. No
patient had previously received antiviral therapy. 

One patient did not receive antiviral treatment
because a liver biopsy revealed a mild liver disease,
and another two patients refused treatment. Finally,
six patients received antiviral treatment as shown in
Table 1.

Of the six treated patients, four (Patients 1, 3, 6,
and 8) completed the treatment and a 24-week
follow-up period. Two of these patients (Patients 3
and 6) had detectable serum HBV-DNA levels at
baseline. One patient did not achieve a virological
response for HBV or HCV. The other patient had an
SVR to HCV but no response to HBV infection.
Furthermore, that patient had an increase of HBV-
DNA level after the clearance of HCV, without an
outbreak of hepatitis. Two other patients who
completed the treatment and follow-up (Patients 1
and 8) already had undetectable HBV-DNA levels at
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baseline. These two patients became HCV-RNA
negative at the 12th week of treatment and reached
end of treatment response. However, the
reappearance of HCV-RNA was detected in both
patients in the follow-up period. Finally, only one of
the four patients who completed the treatment and
follow-up had an SVR to HCV, and unfortunately,
this was accompanied by a reactivation of HBV-
DNA. 

Another two patients (Patients 2 and 7)
completed the treatment, but they are still in the
follow-up period as of this writing. One of these
patients (Patient 2) was the only patient who had an
undetecable HCV-RNA at baseline and whose HBV-
DNA and HCV-RNA levels were negative at the end
of treatment. The second patient (Patient 7) had an
undetectable HBV-DNA level at baseline, but after
the clearance of the HCV-RNA, the HBV-DNA
level became detectable for three months (during the
6th, 7th, and 8th months of treatment). However,
this patient tested negative for both HBV-DNA and
HCV-RNA at the end of the treatment. Hepatitis
flare was not observed in that patient. 

No patient achieved loss of HBsAg or HBeAg by
the end of treatment or follow-up period. Three
patients had sustained biochemical response.

DDiissccuussssiioonn

Our present study, which revealed a prevalence
rate of 10.8% among patients with chronic HCV
infection, agrees with the findings of previous studies
(4). A multicenter prospective study from Italy
showed that being more than 42 years old, having a
history of intravenous drug use and/or blood
transfusion, and residing in the south of the country
were independent factors associated with
HBV/HCV coinfection (8). In our study, five
patients had no known risk factors. Male
circumcision, which is an almost universal surgical
procedure among Muslim men, may contribute to
coinfection with HBV and HCV.

Several studies have suggested an interplay
between the two viruses in cases of dual infection
with a prevalent negative influence of HCV on HBV
activity (5, 6, 9). All clinical studies, however, do not
uniformly report a dominant role of HCV. Some
findings suggest a reciprocal interference, or even a
dominant effect of HBV (10-12). Although most
patients appear to have active HCV and inactive
HBV infection, some patients have high HBV
viremia levels and undetectable HCV-RNA (13). In
our series, HCV was dominant in six patients, and

Patient

No

Age (years) /

Gender
Liver   biopsy ALT/AST

HBV-DNA/ HCV-

RNA (copy/ml)

HBeAg /

AntiHBe
Treatment regimen

Response to

treatment

1 48/M HAI 11, FS3 67/38 -/ 7 000 000 -/+
Peg-IFN 120µgr/week

+ ribavirin 1000 mg/day

* HBV-DNA(-)

HCV NR   

2 40/M HAI 11, FS3 66/32 4 000 000/  - -/+ Peg-IFN 180µgr/week
&HBV-DNA(-)

HCV-RNA (-)

3 64/M NA 54/39 7800/ 200 000 -/+
Peg-IFN 180µgr/week

+ribavirin 1000 mg/day

*HCV NR     HBV

NR

4 20/M NA 36/24 10 000 000/1000 000 +/- no -

5 39/F NA 248/206 -/100 000 000 -/+ no -

6 45/F NA 75/58 100 000/2 000 000 +/-
Peg-IFN 180µgr/week

+ribavirin 800mg/day

*HCV SVR  HBV-

DNA reactivation

7 47/M HAI 11, FS1 250/194 -/600 000 000 -/+
Peg-IFN120µgr/week

+ ribavirin1000mg/day 

&HBV-DNA(-)

HCV-RNA(-)

8 46/M HAI 7, FS1 65/48 -/ 700 000 -/+
Peg-IFN 180µgr/week +

ribavirin 1200 mg/day

*HCV NR    HBV

DNA (-)

9 46/M HAI 3, FS1 74/41 3000/1 000 000 -/+ no -

TTaabbllee  11.. Baseline characteristics and treatment response of HBV/HCV-coinfected patients.

M: male, F: female, HAI: histological activity index, FS: fibrosis score, ALT: alanine aminotransferase, AST: aspartate aminotransferase, SVR:

sustained virological response, NR: non responder, NA: not available.

*End of follow-up response

&End of treatment response
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44.4% of the patients were HBV-DNA negative. In
contrast, in a recent study from Turkey, 70.6% of
coinfected patients were HBV-DNA negative (9).

There is no scientific evidence indicating the
most appropriate follow-up procedure for coinfected
patients, and no guidelines have been established for
their treatment. A key step to identifying this
category of patients is the behavior of the viruses
involved in the coinfection. Sustained response to
conventional IFN monotherapy is low in coinfected
patients (14). More recent studies have shown that
IFN-α/ribavirin combination therapy is effective for
eradicating HCV infection in coinfected patients (15,
16). HBV eradication rates in these studies, however,
were lower. In a recent study, conventional IFN-α2a
plus ribavirin were evaluated in 21 coinfected
patients over a 24-week period (15), and the results
were compared with those of 30 HCV monoinfected
patients. The groups were similar with respect to age,
gender, serum ALT levels, and genotype distribution.
Serum HCV-RNA clearance rates were comparable
in both groups (43% vs. 60%, P > 0.05). Sustained
HBV-DNA clearance was obtained in 17.6% of the
HBV viremic patients but was not accompanied by
loss of HBsAg. Chung et al. (16) Evaluated 42
chronicly coinfected patients and 84 HCV
monoinfected controls receiving conventional IFN-
α plus ribavirin combination therapy. The SVRs of
the monoinfected and coinfected patients were
67.2% and 69%, respectively. Of 16 baseline HBV
viraemic patients, 31.3% achieved HBV SVR. Only
one patient had simultaneous seroclearance of HCV
and HBV. Anti-HBe developed in 11.9% of the
patients during the long-term follow-up. The
authors concluded that IFN-α /ribavirin
combination therapy was effective in eradicating
HCV infection and might promote HBV
seroclearance for HCV/HBV-coinfected patients. In
contrast, Senturk et al. (17) reported much lower
HCV clearance rates for coinfected patients with
either conventional or Peg-IFN-based regimens
(5.3% and 5.9%, respectively). All of their 36
patients had negative serum HBV-DNA levels at
baseline. The authors suggested that the reason for
the low clearance rate may have been due to the high
proportion of male patients and a unique genotype 1
virus infection among cases.

In fact, there are limited data regarding Peg-IFN
containing regimens. Two recent case reports have
suggested that Peg-IFN plus ribavirin treatment was
effective for HBV/HCV coinfection (18, 19). Rotou et
al. (18) reported HCV eradication and HBeAg to
anti-HBe seroconversion after Peg-IFN-α2b plus
ribavirin treatment in a coinfected patient. The
second case tested negative for HBV-DNA and

HBeAg at baseline (19). HBsAg levels showed a linear
decline during a 48-week treatment period. At this
point, the patient received active HBV
immunization and another 4 weeks of Peg-IFN plus
ribavirin treatment. Forty-three weeks after the
treatment, the patient showed a robust HBsAg
seroconversion. Recently, in a large-scale prospective
study, coinfected patients were treated for 48 weeks
for HCV genotype 1 or 24 weeks for genotypes 2
and 3 (20). The results revealed high rates of SVR for
HCV in both genotype 1 (73%) and 2/3 (86%)
patients. Of the 68 patients who had detectable
HBV-DNA levels at baseline, 69% achieved HBV-
DNA negativity by the end of treatment. HBV-
DNA remained undetectable in 56% of the cases
during 24 weeks of follow-up. In addition, HBsAg
clearance occurred in 10% of the patients. However,
36% of the patients who were HBV-DNA negative
at baseline demonstrated HBV-DNA rebound
during the treatment period or follow-up. In our
series, despite our limited data, HBV viraemic and
non-viraemic coinfected patients had poor results for
HCV-RNA and HBV-DNA clearance with Peg-IFN
and ribavirin combination treatment. No patients
achieved loss of HBsAg or HBeAg. Interestingly,
three patients had a sustained biochemical response
at the end of the follow-up period. Our findings were
similar to the results of Senturk et al. (17), who
reported very low response rates in patients
coinfected with genotype 1 virus. As in their study,
the majority of our cases were male, and HCV
clearance was seen only in one female patient.
Unfortunately, HCV genotypes were not specified in
our study. According to previous studies, the most
prevalent genotype of HCV in Turkey is genotype 1,
at 91% to 100% (21-23). It is probable that genotype
1 was also the most prevalent genotype in the present
study and caused a poor treatment response. 

Successful treatment of HCV infection may
induce HBV reactivation and flaring of hepatitis in
patients who had an undetectable level of HBV-
DNA prior to treatment (20, 24). We did observe
HBV-DNA reactivation, but no clinical hepatitis
flare, in two cases. Unlike previous reports, one of
these cases had a detectable level of HBV-DNA at
baseline. That patient was also the only case who
reached an HCV SVR in this study. 

It is generally agreed that it is important to
determine “the dominant virus” before initiation of
therapy to specify the most appropriate antiviral
regimen for HBV/HCV-coinfected patients (14, 25).
According to Chu et al. (14), although the
phenomenon of reciprocal viral interference can
develop during or after therapy and this may cause
exacerbation of liver disease, in coinfected patients
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with negative HBeAg and a low level of viremia
(<104 IU/mL, which is approximately equivalent to
0.5´ 105 copies/mL), Peg-IFN plus ribavirin is the
recommended regimen. For patients with dually-
active HBV/HCV coinfection (i.e. HCV-RNA
positive, HBeAg positive, or HBV-DNA >104

IU/mL), very little relevant information is available.
The limited data indicate that IFN/ Peg-IFN plus
ribavirin might be inadequate. Adding one or more
nucleotide analogs to suppress HBV replication
might be feasible, but more studies are needed to
elucidate the problem (14).

In conclusion, this study found that HCV was
the dominant virus in the majority of HBV/HCV-
coinfected cases in the sample. Current standard
treatment regimens are not effective for clearance of
HBV and/or HCV. Sustained clearance of HCV
seems difficult in both viraemic and non-viraemic
HBV patients. Reactivation of HBV replication
without clinical hepatitis flaring may be observed in
HBV-DNA-positive or HBV-DNA-negative patients
who achieve SVR for their HCV infection. Improved
strategies for dealing with HBV/HCV coinfection
are required.

RReeffeerreenncceess

1. Fattovich G, Tagger A, Brollo L, et al. Hepatitis C virus
infection in chronic hepatitis B virus carriers. J Infect Dis.
1991;163(2):400-2.

2. Crespo J, Lozano JL, de la Cruz F, et al. Prevalence and
significance of hepatitis C viremia in chronic active
hepatitis B. Am J Gastroenterol. 1994;89(8):1147-51.

3. Zarski JP, Bohn B, Bastie A, et al. Characteristics of
patients with dual infection by hepatitis B and C viruses. J
Hepatol. 1998;28(1):27-33.

4. Liu Z, Hou J. Hepatitis B virus (HBV) and hepatitis C virus
(HCV) dual infection. Int J Med Sci. 2006;3(2):57-62.

5. Shih CM, Lo SJ, Miyamura T, Chen SY, Lee YH.
Suppression of hepatitis B virus expression and replication
by hepatitis C virus core protein in HuH-7 cells. J Virol.
1993;67(10):5823-32.

6. Schuttler CG, Fiedler N, Schmidt K, Repp R, Gerlich WH,
Schaefer S. Suppression of hepatitis B virus enhancer 1
and 2 by hepatitis C virus core protein. J Hepatol.
2002;37(6):855-62.

7. de Franchis R, Hadengue A, Lau G, et al. EASL
International Consensus Conference on Hepatitis B. 13-14
September, 2002 Geneva, Switzerland. Consensus
statement (long version). J Hepatol. 2003;39 Suppl 1:S3-25.

8. Gaeta GB, Stornaiuolo G, Precone DF, et al.
Epidemiological and clinical burden of chronic hepatitis B
virus/hepatitis C virus infection. A multicenter Italian
study. J Hepatol. 2003;39(6):1036-41.

9. Senturk H, Tahan V, Canbakan B, et al. Clinicopathologic
features of dual chronic hepatitis B and C infection: a
comparison with single hepatitis B, C and delta infections.
Ann Hepatol. 2008;7(1):52-8.

10. Sato S, Fujiyama S, Tanaka M, et al. Coinfection of
hepatitis C virus in patients with chronic hepatitis B
infection. J Hepatol. 1994;21(2):159-66.

11. Ohkawa K, Hayashi N, Yuki N, et al. Hepatitis C virus
antibody and hepatitis C virus replication in chronic
hepatitis B patients. J Hepatol. 1994;21(4):509-14.

12. Ohkawa K, Hayashi N, Yuki N, et al. Long-term follow-up
of hepatitis B virus and hepatitis C virus replicative levels
in chronic hepatitis patients coinfected with both viruses. J
Med Virol. 1995;46(3):258-64.

13. Raimondo G, Brunetto MR, Pontisso P, et al. Longitudinal
evaluation reveals a complex spectrum of virological
profiles in hepatitis B virus/hepatitis C virus-coinfected
patients. Hepatology. 2006;43(1):100-7.

14. Chu CJ, Lee SD. Hepatitis B virus/hepatitis C virus
coinfection: epidemiology, clinical features, viral
interactions and treatment. J Gastroenterol Hepatol.
2008;23(4):512-20.

15. Liu CJ, Chen PJ, Lai MY, Kao JH, Jeng YM, Chen DS.
Ribavirin and interferon is effective for hepatitis C virus
clearance in hepatitis B and C dually infected patients.
Hepatology. 2003;37(3):568-76.

16. Chuang WL, Dai CY, Chang WY, et al. Viral interaction
and responses in chronic hepatitis C and B coinfected
patients with interferon-alpha plus ribavirin combination
therapy. Antivir Ther. 2005;10(1):125-33.

17. Senturk H, Tahan V, Canbakan B, et al. Chronic hepatitis
C responds poorly to combination therapy in chronic
hepatis B carriers. Neth J Med. 2008;66(5):191-5.

18. Rautou PE, Asselah T, Saadoun D, Martinot M, Valla D,
Marcellin P. Hepatitis C virus eradication followed by
HBeAg to anti-HBe seroconversion after pegylated
interferon-alpha2b plus ribavirin treatment in a patient
with hepatitis B and C coinfection. Eur J Gastroenterol
Hepatol. 2006;18(9):1019-22.

19. Potthoff A, Deterding K, Trautwein C, Rifai K, Manns MP,
Wedemeyer H. Sustained HCV-RNA response and
hepatitis Bs seroconversion after individualized antiviral
therapy with pegylated interferon alpha plus ribavirin and
active vaccination in a hepatitis C virus/hepatitis B virus-
coinfected patient. Eur J Gastroenterol Hepatol.
2007;19(10):906-9.

20. Liu CJ, Chuang WL, Lee CM. An open label, comparative,
multicenter study of peginterferon alfa-2a plus ribavirin in
the treatment of patients with chronic hepatitis C/hepatitis
B co-infection versus those with chronic hepatitis C
monoinfection. Hepatology. 2007;46(Suppl 1):341A.

21. Abacioglu YH, Davidson F, Tuncer S, et al. The distribution
of hepatitis C virus genotypes in Turkish patients. J Viral
Hepat. 1995;2(6):297-301.

22. Yildiz E, Oztan A, Sar F, et al. Molecular characterization
of a full genome Turkish hepatitis C virus 1b isolate (HCV-
TR1): a predominant viral form in Turkey. Virus Genes.
2002;25(2):169-77.

23. Altuglu I, Soyler I, Ozacar T, Erensoy S. Distribution of
hepatitis C virus genotypes in patients with chronic
hepatitis C infection in Western Turkey. Int J Infect Dis.
2008;12(3):239-44.

24. Yalcin K, Degertekin H, Yildiz F, Kilinc N. A severe
hepatitis flare in an HBV-HCV coinfected patient during
combination therapy with alpha-interferon and ribavirin. J
Gastroenterol. 2003;38(8):796-800.

25. Liaw YF, Leung N, Kao JH, et al. Asian-Pacific consensus
statement on the management of chronic hepatitis B: a
2008 update. Hepatology International. 2008;2(3):263-83.


