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Abstract
AIM: To present the characteristics, management and 
outcome of patients with hepatitis B virus (HBV) or 
hepatitis C virus (HCV) infections concurrent with pri-
mary biliary cirrhosis (PBC).

METHODS: Since January 2001 to September 2009, 
we retrospectively evaluated the medical records of all 
HBV (n  = 1493) and HCV patients (n  = 526) who are 

followed in our center for the presence of concurrent 
PBC. Seventeen patients identified with concurrent viral 
hepatitis and PBC (8 HCV and PBC; follow-up: 61 ± 37 mo 
and 9 HBV and PBC; follow-up: 57 ± 38 mo). PBC di-
agnosis was established if the patients met at least two 
of the following criteria: positivity for antimitochondrial 
antibody, elevated cholestatic enzymes and histological 
lesions of PBC.

RESULTS: HCV or HBV diagnosis preceded that of PBC 
in most patients by many years. PBC diagnosis was 
based on the presence of antimitochondrial antibody 
and elevated cholestatic enzymes in all 17 patients, 
while one third (5/17; 29.4%) experienced severe pru-
ritus many years before diagnosis. Patients with PBC 
and HBV were significantly younger at diagnosis of PBC 
compared to patients with PBC and HCV (56.1 ± 11.2 
vs  68.5 ± 10.3, respectively, P  < 0.05). At initial clini-
cal and histological assessment the majority of patients 
were cirrhotics (10/17; 58.8%) with the group of PBC 
and HCV carrying the highest frequency (87.5% vs  
33.3% in PBC and HBV; P  < 0.05). The patients with 
HBV and concomitant PBC seem to have better out-
come compared to those with HCV and PBC since none 
of the 6 non-cirrhotics with HBV and PBC developed 
cirrhosis during follow-up. 

CONCLUSION: PBC diagnosis in HBV or HCV patients 
is very difficult and usually delayed. Therefore, in any 
case, cholestasis should alert physicians to further 
search for PBC.

© 2013 Baishideng. All rights reserved.
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Core tip: In hepatitis B virus (HBV) and hepatitis C virus 
(HCV) patients the possibility of concomitant primary bili-
ary cirrhosis (PBC), is often very difficult to recognize and 
therefore, a significant delay in PBC diagnosis in this spe-
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cific group of patients is usual. In this report, we clearly 
show that almost 1% of our HBV and HCV cohort had 
also PBC which had been misdiagnosed or underesti-
mated for many years. The latter could be the reason of 
unfavorable outcome observed in our patients and in par-
ticular, among HCV/PBC patients. Therefore, the existence 
of cholestasis should prompt physicians to sick for anti-
mitochondrial antibody with various sensitive techniques 
irrespective of the presence of other liver diseases.

Rigopoulou EI, Zachou K, Gatselis NK, Papadamou G, Kouk-
oulis GK, Dalekos GN. Primary biliary cirrhosis in HBV and 
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INTRODUCTION
Infections with hepatitis B virus (HBV) or hepatitis C 
virus (HCV) viruses are major public health problems 
worldwide leading to significant mortality due to hepatic 
insufficiency and liver cancer[1,2]. The prevalence of  HBV 
infection varies considerably among different parts of  
the world and depends mainly on the age at which in-
fection occurs. Greece is still considered a country with 
intermediate prevalence for HBV infection[3,4]. In the re-
gion of  Thessaly, central Greece, the prevalence of  HBV 
infection has been estimated to be 4.26% in the general 
population, while clusters of  HBV infection have been 
recently reported in the same area[5]. In contrast, the 
prevalence of  HCV infection is estimated to be low in 
our area (0.34%), even though clusters of  higher HCV 
prevalence were recently identified by our group[6].

Coexistence, of  autoimmune liver diseases like pri-
mary biliary cirrhosis (PBC)[7] or autoimmune hepatitis 
(AIH)[8] with HCV or HBV infections could be a prob-
lem especially in endemic areas for viral hepatitis[8], since 
viruses in general have long been associated in some 
cases with the induction of  autoimmune phenomena up 
to the development of  overt autoimmune diseases[8-13].

In this context, we have recently described the char-
acteristics of  11 patients with concurrent viral HBV or 
HCV and AIH alongside with clues to diagnosis, pat-
terns of  disease progression and outcome as well as dif-
ficulties in decision management[14]. Accordingly, the aim 
of  the present study was to explore our data in another 
autoimmune liver disease namely, PBC by describing the 
patients’ characteristics, management and outcome in 
patients where HBV and HCV infections concur with 
PBC since in the current literature there are scarce data 
to demonstrate the interaction between PBC and viral 
hepatitis infections.

MATERIALS AND METHODS
From a total of  1493 patients with chronic HBV and 

526 with chronic HCV infection, who attended the out-
patient clinic from January 2001 to September 2009, we 
have retrospectively identified 17 patients with concur-
rent viral hepatitis and PBC and reviewed their medical 
records. The demographic and clinical characteristics of  
these 17 patients along with those of  98 and 303 ran-
domly selected patients from our records with HCV and 
HBV respectively are shown only in a descriptive way 
in Table 1 since these groups of  HCV and HBV infec-
tions without concurrent PBC are not appropriate for 
statistical comparisons to the HCV or HBV patients and 
concomitant PBC. All patients were followed at the out-
patient clinic of  the Department of  Medicine, Larissa 
Medical School, University of  Thessaly, Larissa, Greece. 

Diagnosis of  chronic HCV and HBV infections was 
based on criteria published in our previous reports[5,6,15-18] 
and according to the consensus statements of  the Euro-
pean Association for the Study of  the Liver (EASL)[1,2].

Briefly, all HCV patients included in the study met the 
following criteria: (1) serologic evidence of  chronic HCV 
infection as determined by the detection of  antibodies to 
HCV (anti-HCV) using a second- or third-generation en-
zyme immunoassay at least twice within 6 mo and (2) ac-
tive virus replication as defined by the detection of  HCV-
RNA using a sensitive commercially available quantitative 
real time PCR kit (COBAS Taqman HCV test; cut-off  of  
detection: 25 IU/mL). All HBV patients included in the 
study met the following criteria of  either chronic hepatitis 
B such as, (1) serological evidence of  chronic HBV infec-
tion for at least 6 mo before the entry to the study using 
commercially available enzyme immunoassays; (2) active 
virus replication as defined by the detection of  HBV-
DNA (> 2000 IU/mL), as all patients were HBeAg nega-
tive, using a sensitive commercially available quantitative 
real time PCR kit (COBAS Taqman HBV test; cut-off  
of  detection: 6 IU/mL); (3) persistently or intermittently 
elevated levels of  alanine aminotransferase (ALT) for at 
least 6 mo before the entry to the study; and (4) histologi-
cally proven chronic hepatitis B, or inactive carrier state 
of  HBV infection (HBV positive serology for at least 6 
mo but repeatedly undetectable HBV-DNA and normal 
ALT levels).

According to internationally accepted criteria and 
to previous publications from our group[12,19-21], patients 
with PBC met at least two of  the following criteria: (1) 
positivity for antimitochondrial antibody (AMA; posi-
tive titre ≥ 1/40) either by IIF on in-house rodent tissue 
substrates confirmed by Western blot using in-house 
mitochondrial subfraction of  rat livers, or by enhanced 
performance M2 ELISA (M2 EP (MIT3) ELISA, Quan-
ta Lite, INOVA Diagnostics, San Diego, CA), which was 
shown to have higher sensitivity compared to the con-
ventional anti-M2[20,22]; (2) elevated cholestatic enzymes 
and (3) histological lesions of  PBC (when a liver biopsy 
had been performed). The presence of  other liver dis-
eases and in particular of  AIH has been appropriately 
excluded[8,23].

Response to antiviral treatment in HBV- and HCV-
treated patients was assessed according to internationally 
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accepted guidelines for the management of  HBV and 
HCV infections[1,2]. Response to UDCA treatment in 
PBC patients was considered according to the criteria 
reported by Parés et al[24].

Thirteen out of  17 patients (76.5%) consented for 
determination of  the human leukocyte antigens (HLA) 
by polymerase chain reaction-sequence-specific oligonu-
cleotides (PCR-SSO). All liver histology specimens were 
reviewed by an expert liver immunopathologist (GKK) 
who was unaware from the status of  liver disease of  
the patients. All subjects consented to participate in the 

study at the time of  the interview. The ethical committee 
of  the Thessaly University, Medical School approved the 
study protocol. 

Statistical analysis
Data are presented as mean ± SD or median (range) as 
appropriate. Data were analyzed by t test, the Mann Whit-
ney U test, χ2 test (two by two with Yates’ correction), or 
Fisher’s exact test, where appropriate using the SPSS 17.0 
statistical program. Two sided P  < 0.05 were considered 
statistically significant.
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Table 1  Demographic, clinical, laboratory and histological characteristics of hepatitis C or hepatitis B virus patients with concurrent 
primary biliary cirrhosis or without primary biliary cirrhosis

PBC+HCV (n  = 8) PBC+HBV (n  = 9) P  value2 HCV (n  = 98) HBV (n  = 303)

Sex (male/female) 3/5 2/7 NS 62/36 183/120
Age at diagnosis of viral infection (yr) 59.8 ± 13.9 49.9 ± 13.7 NS 44 ± 17 44.4±15.6
Age at diagnosis of primary biliary 
cirrhosis (yr)

68.5 ± 10.3 56.1 ± 11.2 < 0.05 NA NA

Age at last follow up (yr) 71 ± 10 60 ± 12 < 0.10 50 ± 12 53 ± 18.3
Diagnosis of viral hepatitis before pri-
mary biliary cirrhosis (no/yes)

0/8 2/7 NS NA NA

Interval between diagnosis of viral 
and primary biliary cirrhosis (mo)3

106 ± 90 106 ± 89 NS NA NA

Source of viral infection 6 unknown,
1 transfusion,
1 i.v. drug use

5 unknown,
2 transfusion,

2 vertical

NS 33 unknown, 22 drug 
abuse, 32 transfusion, 4 

multiple hospitalizations, 
3 multiple partners, 1 oc-

cupational exposure

9 unknown, 46 sexual, 
9 transfusion, 103 ver-
tical, 98 intrafamilial, 

38 folk remedies

Active viral infection at diagnosis (no/
yes)

0/8 5/4 NS 0/98 187/116

HCV genotype (13 patients with HCV 
infection)

1b in 3, 3 in 1, undefined in 4 NA NA 1a/1b in 50, 2a/c in 6, 3a in 
27, 4 in 9, 6 undefined

NA

Histology at initial diagnosis (no/yes) 3/5 (4 cirrhosis, 1 moderate 
fibrosis)

2/7 (1 cirrhosis, 1 
pre-cirrhotic, 5 mild 

fibrosis)

NS 25/73 (18 cirrhosis, 53 
mild/ moderate fibrosis, 2 

severe fibrosis)

202/101 (23 cirrhosis, 
78 mild or moderate 

fibrosis) 
Clinically and/or histologically estab-
lished cirrhosis at initial diagnosis (no 
/yes)

1/7 6/3 < 0.05 80/18 265/38

Development of cirrhosis during fol-
low up in non-cirrhotic patients (no/
yes/NA)

0/1/7 6/0/3 NA 78/2 260/5

Antiviral treatment (no/yes) 4/4 3/6 (2 pre-emptive 
due to immunosup-

pression)

NS 0/98 187/116

Type of antiviral treatment Peg-IFNa plus ribavirin Nucleos(t)ide ana-
logues

NA 67 IFNa or Peg-IFNa plus 
ribavirin, 31 IFNa or Peg-

IFNa monotherapy

50 IFNa or Peg-IFNa, 
56 Nucleos(t)ide ana-

logues
Response to antiviral treatment (no/
yes/NA)

2/2/4 0/6/3 NA 39/59/0 45/71/0

Treatment of primary biliary cirrhosis 
(no/yes)

2/6 5/4 NS NA NA

Duration of therapy (mo) 35.8 ± 24.3 73 ± 68 NS NA NA
Type of therapy UDCA UDCA1 NA NA NA
Response to therapy at last follow up 
(no/yes/NA)

(2/4/2) (2/2/5) NA NA NA

Total follow-up (mo) 61 ± 37 57 ± 38 NS 51 ± 28 75 ± 23 
Liver related death (no/yes) 6/2 8/1 NS 98/0 279/24

Results are expressed as mean ± SD, unless otherwise stated. 1One of them received during the course of the disease also budenofalk and later combination 
of prednisolone with methotrexate due to concomitant CREST syndrome and cryoglobulinemia; 2Means comparison between primary biliary cirrhosis (PBC) 
+ hepatitis C virus (HCV) and PBC + hepatitis B virus (HBV) groups since comparisons between HCV with (n = 8) and without PBC (n = 98) as well as be-
tween HBV with (n = 9) and without PBC (n = 303) are not appropriate; 3Interval between diagnosis of viral and primary biliary cirrhosis was estimated in 
15/17 patients, in whom the diagnosis of viral preceded that of autoimmune liver disease (excluded are 2 patients with PBC and HBV infection). NA: Not 
applicable; NS: Not significant; IFN: interferon; UDCA: Ursodeoxycholic acid (dose: 15 mg/kg per day in two divided doses). 
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RESULTS
Demographic and clinical characteristics of patients
Eight patients had chronic HCV infection and PBC (fol-
low-up: 61 ± 37 mo) and the remaining 9 had chronic 
HBV infection and PBC (follow-up: 57 ± 38 mo).

Viral infection had been established in 14 out of  17 
patients before their first visit to our clinic. On the con-
trary, the diagnosis of  PBC was established in all but two 
patients after attending our department. Laboratory data 
at first and at last follow up visit in our outpatient clinic 
are presented in Table 2.

The diagnosis of  PBC was based on the presence of  
AMA and elevated cholestatic enzymes in all 17 patients 
(5 males/12 females), while 5 experienced severe pruri-
tus many years before the diagnosis. A liver biopsy was 
performed in 12 of  17 patients and had PBC features in 
3 of  them. In terms of  AMA positivity, 14 patients were 
AMA positive by IIF confirmed by immunoblot, while 
3 patients being persistently AMA negative by IIF were 
found to be repeatedly anti-M2 positive tested by the 
enhanced performance MIT3-based ELISA and immu-
noblot[20,22]. Two out of  17 patients had also ANA with 
reactivity against multiple nuclear dots (MND), which is 
considered specific for PBC[12,25]. 

Patients with PBC and HBV infection (n = 9) 
Age at first visit to our outpatient clinic was 55 ± 11 
years. At the time of  diagnosis of  HBV infection, the 
disease was active in 4 patients (range of  HBV-DNA: 
11.689-773.694 IU/mL). In 7 patients (Table 1), HBV 
infection was diagnosed before their first visit to our 

clinic (median: 67 mo; range 1-168). In these 7 HBV pa-
tients, the diagnosis of  PBC followed that of  HBV (23.5 
± 41.5 mo after their first assessment in the clinic and 
106 ± 89 mo after HBV diagnosis), while in the remain-
ing 2 patients, HBV was diagnosed simultaneously in one 
and 72 mo after the diagnosis of  PBC in the other case. 
Mean Mayo risk score at diagnosis of  PBC was 5.7 ± 1.9, 
while at last follow-up 5.6 ± 2 (mean follow-up: 57 ± 38 
mo). HLA typing was available in 7 patients (6 A24 posi-
tive, 4 B35 positive, 2 DR1*14 positive, 1 DRB1*0401 
and 1 DRB1*0301).

Liver biopsy was performed in 4 patients close to the 
time of  PBC diagnosis (mean time from PBC diagnosis: 
1.8 mo), in 2 at the time of  PBC diagnosis and in 1 be-
tween HBV and PBC diagnosis (biopsy was not done in 
2 patients due to coagulation abnormalities; Table 1).

Antiviral treatment with nucleos(t)ide analogues re-
ceived all patients with active HBV infection (n = 4) with 
virological response after 1 year of  treatment (2 patients 
received initially lamivudine, while adefovir was added 
in 1 of  them due to virological breakthrough during 
follow-up; 1 received adefovir and 1 tenofovir). Two out 
of  the remaining 5 patients with inactive disease received 
also antiviral treatment as preemptive therapy due to 
chemotherapy and immunosuppression for breast cancer 
and CREST syndrome accompanied by cryoglobuline-
mia, respectively.

None of  the 6 non-cirrhotic patients developed cir-
rhosis during the follow-up period. One patient died 
of  liver related causes during the follow-up (decom-
pensated cirrhosis with development of  hepatocellular 
carcinoma). 

Patients with PBC and HCV infection (n = 8) 
Age at first visit to the clinic was 66 ± 11 years. HCV in-
fection was active at the time of  diagnosis of  viral hepa-
titis in all patients (range of  HCV-RNA: 82.894 to more 
than 850.000 IU/mL). The diagnosis of  HCV infection 
had been established in all but one patient before their 
first visit to our clinic (median: 114 mo; range: 3-192). 
HCV genotype was identified in 4 patients (3 patients 
with 1b and 1 with genotype 3), while in the remaining 
4 patients HCV-genotyping revealed undefined results 
(Table 1). The diagnosis of  PBC followed that of  HCV 
in all patients (30 ± 32.1 mo after their first assessment 
in the clinic and 106 ± 90 mo after HCV diagnosis). 
Mean Mayo risk score at the time of  PBC diagnosis was 
6 ± 1.2, while at last follow-up 8.1 ± 3 (mean follow-up: 
61 ± 37 mo). HLA typing was available in 6 patients (3 
A2 positive, 4 B35 positive, 2 DRB1*14 positive and 2 
DRB1*13 positive).

Liver biopsy was performed in 2 patients at the time 
of  HCV diagnosis and in 3 after the diagnosis of  PBC 
(mean time from PBC diagnosis 3 mo). However, at the 
time of  the first visit to our clinic, all but one patient had 
clinically and/or histologically evident cirrhosis (Table 1).

During the follow-up period 4 patients (including 1 
with multiple treatment failures in the past) received 48 wk 
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Table 2  Laboratory values at initial and last follow up in the 
individual groups of patients with viral hepatitis and primary 
biliary cirrhosis (mean ± SD)

Laboratory tests PBC + HCV
  (n  = 8)

PBC + HBV
    (n  = 9)

Bilirubin initial (mg/dL)    1.0 ± 0.4    1.8 ± 1.7
Bilirubin last    4.3 ± 6.8    2.8 ± 5.8
Albumin initial(gr/dL)    3.8 ± 1.0    4.2 ± 0.7
Albumin last    3.5 ± 0.8    4.1 ± 0.7
PT initial (s)  14.5 ± 4.1  13.6 ± 1.8
PT last  14.8 ± 5.2  12.3 ± 1.4
ALT initial (IU/L)     88 ± 91     82 ± 131
ALT last     48 ± 37     27 ± 12
AST initial (IU/L)     74 ± 64     77 ± 98
AST last     53 ± 29     42 ± 38
γ GT initial (IU/L)     92 ± 139     76 ± 95
γ GT last     47 ± 49     29 ± 16
ALP initial (IU/L)   100 ± 29   106 ± 90
ALP last     93 ± 35     90 ± 33
IgG initial (mg/dL) 1764 ± 470 1815 ± 762
IgG last 2133 ± 612 1420 ± 392
IgM initial (mg/dL)   161 ± 69   281 ± 312
IgM last   264 ± 334   251 ± 186

PBC: Primary biliary cirrhosis; PT: Prothrombine time; ALT: Alanine amo-
nitransferase; AST: Aspartate aminotransferase; γ-GT: Gamma-glutamyl-
transpeptidase; ALP: Alkaline phosphatase; HBV: Hepatitis B virus; HCV: 
Hepatitis C virus.
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regiment with Peg-IFN-α and ribavirin with sustained 
virological response in 2 of  them. Reasons for not treat-
ing the 4 remaining patients were age older than > 65 
years at diagnosis of  HCV infection in 3 and psychiatric 
history in 1 patient.

The only one patient being non-cirrhotic at initial 
assessment developed histologically proven cirrhosis 
168 mo later. Two out of  8 patients died of  liver related 
causes 27 and 57 mo of  the follow-up, including 1 pa-
tient, who developed hepatocellular carcinoma.

Comparison between groups
Patients with PBC and HBV were younger at first visit 
in our clinic compared to patients with PBC and HCV 
(55 ± 11 years vs 66 ± 11 years; P = 0.07). Patients with 
PBC and HBV were significantly younger at diagnosis of  
PBC than patients with PBC and HCV (P < 0.05) (Table 
1). At first assessment 7 of  8 patients (87.5%) with PBC 
and HCV and 3 of  9 patients (33.3%) with PBC and 
HBV had clinical evidence of  cirrhosis (P < 0.05). There 
were no significant differences concerning the interval 
between diagnosis of  viral hepatitis and PBC and also 
the total follow-up of  the patients. 

DISCUSSION
The present study describes the characteristics of  17 
patients with concurrent diagnosis of  HBV or HCV in-
fections and PBC alongside with clues to diagnosis, pat-
terns of  disease progression, management and outcome. 
There are several points to be stressed. In the majority 
of  patients the diagnosis of  viral hepatitis preceded that 
of  PBC by many years. Several scenarios can be sug-
gested. Autoimmune liver diseases can remain silent 
for variable period of  time before developing symp-
toms[7,8,12,19,26]. Of  relevance, viral infections, xenobiotics, 
drugs and microbes can operate as triggers for the devel-
opment of  liver autoimmunity in genetically predisposed 
individuals[7-9,11,12,14,19,25,27,28].

In all but two patients with chronic HBV and HCV 
infections described in our study PBC was diagnosed 
during the follow-up period for viral hepatitis. The diag-
nosis of  PBC was based in all patients on the presence 
of  elevated cholestatic enzymes and AMA identified 
either by IIF and immunoblot or by a sensitive MIT3-
based ELISA (IgG and IgA) and immunoblot, in those 
being AMA negative by IIF[12,19,20,22]. In addition, ANA 
specific for PBC, identified in two of  these patients, 
could serve not only as diagnostic tools for PBC but also 
as prognostic markers of  the disease[12,25,29]. The detailed 
work-up for PBC was performed mostly due to persis-
tently elevated cholestatic enzymes during the follow-
up period, while intractable pruritus, which is considered 
a prominent feature of  PBC was also evident in almost 
one third of  patients.

These data suggest that existence mostly of  bio-
chemical indices of  cholestasis should prompt physicians 
to sick for AMA with various sensitive techniques as well 
as for PBC-specific ANA irrespective of  the presence or 

not of  other liver diseases[12,20,22,25,29]. Since the discovery 
of  AMA, their subsequent inclusion in “routine” auto-
antibody testing, has led to PBC being more frequently 
diagnosed at an earlier stage of  disease progression be-
ing mainly asymptomatic[7,12,19,20,25]. Indeed, up to 60% 
of  PBC patients are reported to be asymptomatic at 
diagnosis with less severe disease in terms of  liver bio-
chemistry and histology compared to symptomatic pa-
tients[7,12,19,20,22,26,30].

In accordance with this, the repetitive presence of  
AMA in our patients, who were mostly asymptomatic, 
may well signify that PBC was in its early stages. Though, 
follow-up studies have demonstrated progression of  dis-
ease in the majority with reduced morbidity and mortal-
ity[31]. In cases were both cholestasis and pruritus existed 
long beforehand, the diagnosis of  PBC and initiation of  
UDCA in early stages of  the disease could have resulted 
in significant benefit[19,24]. Of  note, in patients with viral 
hepatitis in whom a liver biopsy was available, histologi-
cal features compatible or typical for PBC were present 
in 11% of  them. This highlights again the importance 
of  careful evaluation of  liver biopsy, which in conjunc-
tion with laboratory and clinical parameters can help to 
identify other chronic liver diseases with the potential to 
independently cause significant morbidity and mortality 
and/or alter the natural history of  the “original” disease. 
Of  relevance, the review of  biopsies from 1842 patients 
with HBV and/or HCV infection from Canada revealed 
features of  other diseases in 20.5% of  them, including 3 
cases with PBC[32].

The identification of  AMA in patients with HCV 
infection was recently shown to be more frequent than 
previously thought, reaching up to 8% of  the HCV 
population in a multicenter study from Spain and South 
America[33]. Additionally, in an Italian study, 8% of  170 
patients with PBC were found to have HCV infection[34]. 
In these studies coexistence of  both diseases might have 
accelerated the development of  cirrhosis and/or neopla-
sia[33,34]. In accordance to this observation, patients with 
PBC and HCV infection were characterized by signifi-
cantly higher frequency of  cirrhosis compared to our 
patients with HBV and concomitant PBC. In the whole 
cohort of  patients reported here more than half  were 
cirrhotic at first visit to the clinic, while 17% of  them 
died during a 4 year follow-up period. The big propor-
tion of  cirrhosis in this cohort could be potentially as-
cribed to the presence of  two chronic liver diseases, their 
duration being indeterminate in the majority of  them. 
The fact that diagnosis of  PBC was established with de-
lay in the majority of  these patients depriving them from 
beneficial treatment regimens might have also contrib-
uted to the progression of  liver disease in general. On 
the other hand however, the potential negative impact 
of  HBV and HCV on the clinical course of  PBC cannot 
be excluded though the number of  our case series is ad-
equate for a relatively rare disease like PBC.

In conclusion, our data indicates that chronic viral 
infections concomitant with PBC are often very difficult 
to recognize given the heterogeneity of  liver diseases, 
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the absence of  awareness of  this possibility and the 
shortfall of  many centers outside reference centers to 
use reliable test for the detection of  AMA and/or PBC-
specific ANA and enough expertise, including collabora-
tion with histopathologists, for the interpretation of  the 
laboratory results. In other words, the existence mostly 
of  biochemical indices of  cholestasis should prompt 
physicians to sick for AMA and PBC-specific ANA with 
various sensitive techniques irrespective of  the pres-
ence of  other liver diseases in order to achieve a prompt 
and rapid diagnosis of  concurrent PBC. In addition, we 
showed that the outcome of  patients with viral hepatitis 
seems to be affected negatively by the concurrent PBC. 
Although the number of  patients in this case study is 
relatively small, the patients with HBV and concomitant 
PBC seem to have better outcome compared to those 
with HCV and PBC probably because of  the use of  
nucleos(t)ide analogues which contrary to IFNs-based 
treatments in HCV, can control HBV replication with no 
adjacent effect, related to exacerbation of  autoimmune 
phenomena. The latter finding is also in accordance with 
our recent report on the better outcome of  patients with 
HBV infection and AIH compared to HCV patients 
with concurrent AIH[14]. Taken together our findings 
further support the need of  close follow-up of  at least 
HCV patients with concomitant autoimmune liver dis-
eases.

COMMENTS
Background
Coexistence, of autoimmune liver diseases like primary biliary cirrhosis (PBC) 
with hepatitis B virus (HBV) or hepatitis C virus (HCV) infections could be a 
problem especially in endemic areas for viral hepatitis, since viruses in general 
have long been associated in some cases with the induction of autoimmune 
phenomena up to the development of overt autoimmune diseases. Therefore, 
the discrimination between liver autoimmunity and viral liver disease with au-
toimmune features is mandatory, since these two conditions involve different 
disease strategies. 
Research frontiers
The characteristics, patterns of disease progression, management and outcome 
of these patients with HBV and HCV infections concurrent with PBC need to 
be defined since currently there are scarce data to demonstrate the interaction 
between PBC and viral hepatitis.
Innovations and breakthroughs
This is one of the larger series of patients with HBV or HCV infections concomi-
tant with PBC (n = 17) ever published. According to the authors’ records almost 1% 
of our HBV and HCV cohort had also PBC which had been misdiagnosed or un-
derestimated for many years. This delay could explain the unfavorable outcome 
observed in the authors’ patients and in particular, among HCV/PBC patients.
Applications
Chronic viral infections concomitant with PBC are often very difficult to recog-
nize given the heterogeneity of liver diseases, the absence of awareness of this 
possibility and the shortfall of many centers outside reference centers to use 
reliable test for the detection of antimitochondrial antibody (AMA) and/or PBC-
specific ANA and enough expertise, including collaboration with histopatholo-
gists, for the interpretation of the laboratory results. Therefore, existence mostly 
of biochemical indices of cholestasis should prompt physicians to sick for AMA 
and PBC-specific ANA with various sensitive techniques irrespective of the 
presence of other liver diseases in order to achieve a prompt and rapid diagno-
sis of concurrent PBC.
Terminology
Concurrent PBC with HBV and HCV is defined as the presence of cholestasis 

accompanied by AMA or PBC-specific ANA detection with or without liver biopsy 
compatible of PBC lesions in patients with well-established chronic HBV or 
HCV infections.
Peer review
This is an interesting retrospective analysis of 17 patients with PBC who had 
in addition infections by HBV or HCV. The study cohort was derived from 1493 
patients with HBV infections and 526 patients with HCV infections. The details 
are well described, the conclusion asks for better evaluations of patients with 
HBV or HCV infections regarding concomitant PBC.

REFERENCES
1 	 European Association For The Study Of The Liver. EASL 

clinical practice guidelines: Management of chronic hepa-
titis B virus infection. J Hepatol 2012; 57: 167-185 [PMID: 
22436845 DOI: 10.1016/j.jhep.2012.02.010]

2 	 European Association for the Study of the Liver. EASL 
Clinical Practice Guidelines: management of hepatitis C 
virus infection. J Hepatol 2011; 55: 245-264 [PMID: 21371579 
DOI: 10.1016/j.jhep.2011.02.023]

3 	 Zervou EK, Gatselis NK, Xanthi E, Ziciadis K, Georgiadou 
SP, Dalekos GN. Intrafamilial spread of hepatitis B virus 
infection in Greece. Eur J Gastroenterol Hepatol 2005; 17: 
911-915 [PMID: 16093867]

4 	 Zervou EK, Dalekos GN, Boumba DS, Tsianos EV. Value 
of anti-HBc screening of blood donors for prevention of 
HBV infection: results of a 3-year prospective study in 
Northwestern Greece. Transfusion 2001; 41: 652-658 [PMID: 
11346702]

5 	 Stefos A, Gatselis N, Zachou K, Rigopoulou E, Hadjichristo-
doulou C, Dalekos GN. Descriptive epidemiology of chronic 
hepatitis B by using data from a hepatitis registry in Central 
Greece. Eur J Intern Med 2009; 20: 35-43 [PMID: 19237090]

6 	 Gatselis NK, Rigopoulou E, Stefos A, Kardasi M, Dalekos 
GN. Risk factors associated with HCV infection in semi-
rural areas of central Greece. Eur J Intern Med 2007; 18: 48-55 
[PMID: 17223043]

7 	 Hirschfield GM, Gershwin ME. Primary biliary cirrhosis: 
one disease with many faces. Isr Med Assoc J 2011; 13: 55-59 
[PMID: 21446239]

8	 Zachou K, Muratori P, Koukoulis GK, Granito A, Gatselis N, 
Fabbri A, Dalekos GN, Muratori L. Review article: autoim-
mune hepatitis - current management and challenges. Ali-
ment Pharmacol Ther 2013; 38: 887-913 [PMID: 24010812]

9	 Dalekos GN, Zachou K, Liaskos C, Gatselis N. Autoan-
tibodies and defined target autoantigens in autoimmune 
hepatitis: an overview. Eur J Intern Med 2002; 13: 293-303 
[PMID: 12144908]

10	 Dalekos GN, Zachou K, Liaskos C. The antiphospholipid 
syndrome and infection. Curr Rheumatol Rep 2001; 3: 277-285 
[PMID: 11470045]

11	 Zignego AL, Piluso A, Giannini C. HBV and HCV chronic 
infection: autoimmune manifestations and lymphoprolifera-
tion. Autoimmun Rev 2008; 8: 107-111 [PMID: 18700171 DOI: 
10.1016/j.autrev.2008.07.012]

12	 Rigopoulou EI, Dalekos GN. Molecular diagnostics of 
primary biliary cirrhosis. Expert Opin Med Diagn 2008; 2: 
621-634 [PMID: 23495774 DOI: 10.1517/17530059.2.6.621]

13	 Zellos A, Spoulou V, Roma-Giannikou E, Karentzou O, 
Dalekos GN, Theodoridou M. Autoimmune hepatitis type-2 
and Epstein-Barr virus infection in a toddler: art of facts or 
an artifact? Ann Hepatol 2013; 12: 147-151 [PMID: 23293207]

14	 Rigopoulou EI, Zachou K, Gatselis N, Koukoulis GK, 
Dalekos GN. Autoimmune hepatitis in patients with chronic 
HBV and HCV infections: patterns of clinical characteristics, 
disease progression and outcome. Ann Hepatol 2013; In press

15	 Gatselis NK, Georgiadou SP, Tassopoulos N, Zachou K, 
Liaskos C, Hatzakis A, Dalekos GN. Impact of parietal cell 
autoantibodies and non-organ-specific autoantibodies on 

 COMMENTS

582 October 27, 2013|Volume 5|Issue 10|WJH|www.wjgnet.com

Rigopoulou EI et al . PBC in HBV and HCV infections



the treatment outcome of patients with hepatitis C virus in-
fection: a pilot study. World J Gastroenterol 2005; 11: 482-487 
[PMID: 15641130]

16 	 Gatselis NK, Georgiadou SP, Koukoulis GK, Tassopoulos 
N, Zachou K, Liaskos C, Hatzakis A, Dalekos GN. Clinical 
significance of organ- and non-organ-specific autoanti-
bodies on the response to anti-viral treatment of patients 
with chronic hepatitis C. Aliment Pharmacol Ther 2006; 24: 
1563-1573 [PMID: 17094775]

17 	 Dalekos GN, Makri E, Loges S, Obermayer-Straub P, Za-
chou K, Tsikrikas T, Schmidt E, Papadamou G, Manns MP. 
Increased incidence of anti-LKM autoantibodies in a con-
secutive cohort of hepatitis C patients from central Greece. 
Eur J Gastroenterol Hepatol 2002; 14: 35-42 [PMID: 11782573]

18 	 Zachou K, Sarantopoulos A, Gatselis NK, Vassiliadis T, 
Gabeta S, Stefos A, Saitis A, Boura P, Dalekos GN. Hepati-
tis B virus reactivation in hepatitis B virus surface antigen 
negative patients receiving immunosuppression: A hidden 
threat. World J Hepatol 2013; 5: 387-392 [PMID: 23898372 
DOI: 10.4254/wjh.v5.i7.387]

19 	 Lindor KD, Gershwin ME, Poupon R, Kaplan M, Bergasa 
NV, Heathcote EJ. Primary biliary cirrhosis. Hepatology 2009; 
50: 291-308 [PMID: 19554543 DOI: 10.1002/hep.22906]

20 	 Gabeta S, Norman GL, Liaskos C, Papamichalis PA, Zogra-
fos T, Garagounis A, Rigopoulou EI, Dalekos GN. Diagnos-
tic relevance and clinical significance of the new enhanced 
performance M2 (MIT3) ELISA for the detection of IgA and 
IgG antimitochondrial antibodies in primary biliary cirrho-
sis. J Clin Immunol 2007; 27: 378-387 [PMID: 17514501]

21 	 Gabeta S, Norman GL, Gatselis N, Liaskos C, Papamichalis 
PA, Garagounis A, Zachou K, Rigopoulou EI, Dalekos GN. 
IgA anti-b2GPI antibodies in patients with autoimmune 
liver diseases. J Clin Immunol 2008; 28: 501-511 [PMID: 
18551357 DOI: 10.1007/s10875-008-9211-6]

22 	 Gatselis NK, Zachou K, Norman GL, Gabeta S, Papamich-
alis P, Koukoulis GK, Dalekos GN. Clinical significance of 
the fluctuation of primary biliary cirrhosis-related autoanti-
bodies during the course of the disease. Autoimmunity 2013; 
46: 471-479 [PMID: 23777462]

23 	 Hennes EM, Zeniya M, Czaja AJ, Parés A, Dalekos GN, 
Krawitt EL, Bittencourt PL, Porta G, Boberg KM, Hofer H, 
Bianchi FB, Shibata M, Schramm C, Eisenmann de Torres B, 
Galle PR, McFarlane I, Dienes HP, Lohse AW. Simplified cri-
teria for the diagnosis of autoimmune hepatitis. Hepatology 
2008; 48: 169-176 [PMID: 18537184 DOI: 10.1002/hep.22322]

24 	 Parés A, Caballería L, Rodés J. Excellent long-term survival 

in patients with primary biliary cirrhosis and biochemical 
response to ursodeoxycholic Acid. Gastroenterology 2006; 
130: 715-720 [PMID: 16530513]

25 	 Granito A, Muratori P, Quarneti C, Pappas G, Cicola R, 
Muratori L. Antinuclear antibodies as ancillary markers 
in primary biliary cirrhosis. Expert Rev Mol Diagn 2012; 12: 
65-74 [PMID: 22133120 DOI: 10.1586/ERM.11.82]

26 	 Prince MI, Chetwynd A, Craig WL, Metcalf JV, James OF. 
Asymptomatic primary biliary cirrhosis: clinical features, 
prognosis, and symptom progression in a large population 
based cohort. Gut 2004; 53: 865-870 [PMID: 15138215]

27 	 Dalekos GN, Obermayer-Straub P, Bartels M, Maeda T, 
Kayser A, Braun S, Loges S, Schmidt E, Gershwin ME, 
Manns MP. Cytochrome P450 2A6: a new hepatic autoan-
tigen in patients with chronic hepatitis C virus infection. J 
Hepatol 2003; 39: 800-806 [PMID: 14568264]

28 	 Dalekos GN, Wedemeyer H, Obermayer-Straub P, Kayser 
A, Barut A, Frank H, Manns MP. Epitope mapping of cyto-
chrome P4502D6 autoantigen in patients with chronic hepa-
titis C during alpha-interferon treatment. J Hepatol 1999; 30: 
366-375 [PMID: 10190716]

29 	 Rigopoulou EI, Davies ET, Pares A, Zachou K, Liaskos C, 
Bogdanos DP, Rodes J, Dalekos GN, Vergani D. Prevalence 
and clinical significance of isotype specific antinuclear an-
tibodies in primary biliary cirrhosis. Gut 2005; 54: 528-532 
[PMID: 15753539]

30 	 Mayo MJ. Natural history of primary biliary cirrhosis. 
Clin Liver Dis 2008; 12: 277-288; viii [PMID: 18456180 DOI: 
10.1016/j.cld.2008.02.012]

31 	 Prince M, Chetwynd A, Newman W, Metcalf JV, James 
OF. Survival and symptom progression in a geographically 
based cohort of patients with primary biliary cirrhosis: 
follow-up for up to 28 years. Gastroenterology 2002; 123: 
1044-1051 [PMID: 12360466]

32 	 Nair V, Fischer SE, Adeyi OA. Non-viral-related pathologic 
findings in liver needle biopsy specimens from patients with 
chronic viral hepatitis. Am J Clin Pathol 2010; 133: 127-132 
[PMID: 20023268 DOI: 10.1309/AJCP8D7ILBHPSDOK]

33 	 Ramos-Casals M, Pares A, Jara LJ, Solans R, Viñas O, 
Vázquez P, Sánchez-Tapias JM, Rodés J, Font J. Antimito-
chondrial antibodies in patients with chronic hepatitis C 
virus infection: description of 18 cases and review of the 
literature. J Viral Hepat 2005; 12: 648-654 [PMID: 16255767]

34 	 Floreani A, Baragiotta A, Leone MG, Baldo V, Naccarato R. 
Primary biliary cirrhosis and hepatitis C virus infection. Am 
J Gastroenterol 2003; 98: 2757-2762 [PMID: 14687829]

P- Reviewers  Faintuch J, Teschke R, Zhang YX    S- Editor  Zhai HH    
L- Editor  A    E- Editor  Yan JL  

583 October 27, 2013|Volume 5|Issue 10|WJH|www.wjgnet.com

Rigopoulou EI et al . PBC in HBV and HCV infections


