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Abstract: Objectives: This study aims to assess the prevalence of non-organ specific autoantibodies (NOSA) in patients with chronic hepatitis B virus (HBV) infection and the potential association between NOSA with clinical parameters, specifically those with pathological stages. Materials and methods: Serum samples were obtained from 312
adult patients with treatment-naive, histologically-proven chronic hepatitis B. NOSA, including antinuclear antibody
(ANA), anti-smooth muscle antibody (ASMA), anti-mitochondrial antibody (AMA), anti-liver/kidney microsomal antibody type 1 (LKM-1) and anti-liver cytosol antibody type 1 (LC-1) were detected by indirect immunofluorescence.
The clinical data, including serum biochemistry, serum HBeAg status, HBV DNA loads, histological features and
percentage of T cell subsets were observed. Results: Overall 45 patients (14.4%) had at least one autoantibody, of
which 40 (12.8%) was positive for ANA, 4 (1.3%) for ASMA and 1 (0.3%) for AMA, respectively. The geometric mean
titer of ANA was 1:174. A significantly higher frequency of NOSA positivity was found in female patients with chronic
HBV infection compared with those in males. There were no differences in age, liver function tests, HBeAg status,
HBV DNA levels, and T cell subsets. Seropositivity for NOSA was significantly and slightly negatively associated with
fibrosis scores and inflammatory stages, respectively. Conclusion: Chronic HBV infection can result in occurrence of
NOSA. Further investigations are need to evaluate the potential role of NOSA in the pathogenesis of HBV infection.
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Introduction
Infection with hepatitis B virus (HBV) is a major
cause of chronic liver disease worldwide, with
over one million annual deaths from complication of HBV-associated end-stage liver diseases [1]. Although the precise mechanism
determining the disease outcomes is still not
fully understood, it has been stated that HBV
is not directly cytopathic, and infected hepatocytes injury is mainly caused by immunemediated host-virus interactions [2]. Several
immunological abnormalities have been described in patients who are chronically infected with HBV. Antigen-specific CD8+ T cells, a
crucial mediators of the antiviral responses
to HBV, displayed exhausted phenotypes [3, 4],
while the imbalance of Treg/Th17 cells and
their relative cytokines was associated with
the disease development of HBV-induced liver
cirrhosis [5]. Recently, a few of studies have

also shown that the prevalence of autoimmune
diseases is increased in patients infected with
HBV [6, 7], indicating that autoimmune reactions may participate in the pathogenesis of
HBV infection.
It is well known that autoantibodies are a hallmark feature of autoimmune disorders. Autoantibodies are mainly classified into two entities: one is non-organ specific autoantibodies
(NOSA), such as antinuclear antibodies (ANA),
smooth muscle antibodies (SMA), antimitochondrial antibodies (AMA), and antibodies to
liver kidney microsome type-1 (LKM-1). Another
is organ-specific autoantibodies such as antibodies to soluble liver antigen and asialoglycoprotein receptor [8]. Circulating NOSA have
been found in patients with hepatitis virus-related diseases. A number of studies have
reported a higher prevalence of NOSA to nuclear, smooth muscle and anti-mitochondrial anti-
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Table 1. Baseline characteristics of 312 chronic hepatitis B patients
Patient characteristic
Median age (years)
Gender, n (%)
Male
Female
ALT (n, %)
≤ULN*
>ULN, ≤2ULN
>2ULN
HBeAg-positive, n (%)
HBV DNA (log10 copies/mL, mean ± SD)
Inflammatory activity, n (%)
<G2
≥G2
Fibrosis stage, n (%)
<S2
≥S2

No. of patients
33.5 ± 10.8
204 (65.4%)
108 (34.6%)
87 (27.9%)
97 (31.1%)
128 (41.0%)
249 (79.8%)
6.6 ± 1.4
161 (51.6%)
151 (48.4%)
180 (57.7%)
132 (42.3%)

*ULN, upper limit of normal. Normal range ALT: <40 U/L.

gens [9-14], and the relationship between
NOSA and clinical, biochemical and virological
evidence of liver disease in patients with chronic hepatitis C virus (HCV) infection [15].
However, only a few studies investigate the
prevalence of NOSA in patients with chronic
HBV infection (CHB). Moreover, there have been
no conclusive findings concerning the relevance
of NOSA to the severity of liver necroinflammation and fibrosis, as well as immune status in
CHB patients. In the current study, we examined the frequency of NOSA and evaluated the
association of NOSA profiles with clinical features, specifically liver necroinflammatory and
fibrosis stages in patients with CHB.
Methods
Study subjects
A total of 312 patients with treatment-naive,
histologically-proven CHB from the Fifth Hospital of Shijiazhuang, Hebei, China between
October 2012 and July 2015 were included in
this study. Chronic HBV infection was defined
as a positive hepatitis B surface antigen for
at least 6 months prior, and the diagnosis
of CHB was based on clinical and laboratory
findings according to the Guidelines of Prevention and Treatment for Chronic Hepatitis B
(2010 version) [16]. Acute hepatitis B as well
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as hepatitis A virus, hepatitis C virus, hepatitis D virus, hepatitis E virus infection,
drug-induced hepatitis, and alcoholic hepatitis were all excluded.
Autoantibodies detection
Indirect immunofluorescence assay (IIFs)
was employed to detect NOSA, including
ANA, ASMA, AMA, LKM-1, and anti-liver
cytosol antibody type 1 (LC-1), using the
multiple-substrate panel of HEp-2 cells,
rat liver, rat kidney and rat stomach (EUROIMMUN AG, Lübeck, Germany). Titers
of 1:100 or higher were regarded as a
positive result. Five staining patterns of
ANA positive were characterized: homogenous, nuclear dots, speckled, centromere, and nucleolar.
Serological and virological detection
Serum samples were collected within 1
week prior to liver biopsy. Serum biochemistry tests, including alanine aminotransferase
(ALT), aspartate aminotransferase (AST), total
bilirubin (TBIL), direct bilirubin (DBIL), γ-glutamyltransferase (γ-GGT) and alkaline phosphatase (ALP) were determined using an automated analyzers with standard techniques. The
normal upper limit (NUL) of ALT and AST level was set as 40 IU/L. Serum HBeAg were
measured by ELISA assay according to the
manufacturer’s instructions. HBV DNA load
was determined by real-time RT-PCR using an
ABI7500 quantitative PCR instrument (Applied
Biosystems, USA) with a low detection limit of
500 copies/mL.
Histological assessment
Liver biopsies were obtained, fixed in formalin, embedded in paraffin, and stained with
hematoxylin and eosin (H&E) and Masson’s trichrome. Inflammatory activity (G) and fibrosis
staging (S) were scored from 0 to 4 according
to the Scheuer’s scoring system. Significant
histological abnormality was defined as necroinflammation grade ≥G2 and/or fibrosis stage
≥S2.
Flow cytometry analysis
Peripheral blood samples (100 μL) from patients were collected in EDTA pretreated tubes. Cells were stained with appropriate diluInt J Clin Exp Med 2017;10(2):3568-3574
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Table 2. Comparison of biochemistry and virological features
between NOSA-positive and NOSA-negative CHB patients
All patients
(n=312)

Positive
(n=45)

ALT, n (%)
≤ULN*
87
12 (26.7%)
>ULN, ≤2ULN
97
15 (33.3%)
>2ULN
128
18 (40.0%)
AST, n (%)
≤ULN*
144
19 (42.2%)
>ULN, ≤2ULN
108
17 (37.8%)
>2ULN
60
9 (20.0%)
TBIL (μmol/L), n (%)
≤20
246
39 (86.7%)
>20
66
6 (13.3%)
DBIL (μmol/L), n (%)
≤5.6
179
29 (64.4%)
>5.6
133
16 (35.6%)
ALP (U/L), n (%)
<42
11
1 (2.2%)
42≤ALP≤128
292
44 (97.8%)
>128
9
0 (0.0%)
γ-GGT (U/L), n (%)
<8
2
0 (0.0%)
8≤γ-GGT≤50
200
34 (75.6%)
>50
110
11 (24.4%)
HBeAg, n (%)
Positive
249
37 (82.2%)
Negative
63
8 (17.8%)
HBV DNA (log10 copies/mL), n (%)
≤4
23
2 (4.4%)
>4
289
43 (95.6%)

Negative
(n=267)

P-value

75 (28.1%) 0.127 0.939
82 (30.7%)
110 (41.2%)
125 (46.8%) 0.344 0.842
91 (34.1%)
51 (19.1%)
207 (77.5%) 1.928 0.165
60 (22.5%)
150 (56.2%) 1.076 0.300
117 (43.8%)
10 (3.7%)
248 (92.9%)
9 (3.4%)
2 (0.7%)
166 (62.2%)
99 (37.1%)
212 (79.4%)
55 (20.6%)
21 (7.9%)
246 (92.1%)

*ULN, upper limit of normal. Normal range ALT: <40 U/L.

tions of PerCP-conjugated anti-CD3, FITC-conjugated anti-CD4, and PE-conjugated anti-CD8
mAbs (BD Biosciences, San Diego, CA) for
15-20 min. A volume of 2 mL of Red Blood Cell
Lysis Buffer was added (10 min, at room temperature). Then, samples were centrifuged, and
pellets were resuspended in 300 μl of phosphate buffered saline. The stained samples
were analysed by flow cytometry (FACSCanto II,
Becton Dickinson).
Statistical analysis
All statistical analyses were conducted using
SPSS software package version 19.0. Continuous variables were presented as mean ±
SD, while non-normal continuous variables
were shown as medians and interquartile
3570
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range, and categorical variables were expressed as frequency and percentage. Independent student t-test was
used to compare group differences for normal parameters,
and Mann-Whitney U test was
utilized for non-normal parameters. The comparison of categorical variables was performed using Chi-square test or
Fisher’s exact test. A two-sided
P value<0.05 was considered
as statistically significant.
Results
Prevalence of NOSA

Of the 312 enrolled patients,
204 (65.4%) were males and
108 (34.6%) were females,
1.043 0.678
their mean age was 33.5 (range 18 to 65) years. The detailed information was shown in
Table 1. In all CHB patients,
2.966 0.237
14.4% (45/312) were positive
for one or more NOSA. Of
which, ANA was present in
40 (12.8%), ASMA in 4 (1.3%),
0.190 0.663
and AMA in 1 (0.3%) patients.
None of the patients were
positive for LKM-l and LC-1.
For the IIF patterns of ANA
0.254 0.614
positivity, the results showed that the most majority pattern was speckled (72.5%), follow by homogeneous (22.5%),
while nucleolar (2.5%) and nuclear dots (2.5%)
were very fewer, and no centromere was shown.
The range of ANA titers was from 1:100 to
1:640, with a geometric mean titer of 1:174
(Table 2).
The association between NOSA and age and
gender
The age- and gender-associated alterations
in the percentage of NOSA positivity were investigated (Figure 1). The results showed that
females had a significantly higher percentage
of NOSA positivity than males, however, there
were no difference among different age groups.
Further analysis found that a decreasing trend
in the percentage of NOSA positivity was associated with increasing age in the female
Int J Clin Exp Med 2017;10(2):3568-3574
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(Table 4). Unexpectedly, the
results showed that a lower
percentage of NOSA positivity
was present in CHB patients
with higher hepatic fibrosis
scores compared to those
with lower fibrosis scores.
Similarly, a trend of negative
association was found between percentage of NOSA
positivity and inflammatory
score in these patients.
The association between
NOSA and T cell subsets
T lymphocytes play an important role in activating B
cells, and subsequent production of antibodies. Therefore, we investigated whether
an association existed between NOSA and T
cell subsets. FACS analysis revealed that no difference was found in the frequency of CD3+ T
cells between NOSA-positive and NOSAnegative group. There were also no differences
in frequency of T cells subsets, including CD4+
and CD8+ cells, between two groups.

Figure 1. The percentage of NOSA positivity in different age and gender patients with chronic HBV infection. Serum samples were collected, and NOSA
were determined by indirect immunofluorescence (IIF).

Table 3. The titers of positive ANA in CHB
patients (n=45)
ANA titers
1:100
1:160
1:320
1:640

n
21
2
15
2

%
52.5%
5.0%
37.5%
5.0%

Discussion
groups. Among the male patients, no significant difference was observed in all three age
groups, though males aged 31-45 years group
exhibited a small decrease.
The association between NOSA and clinical
and virological parameters
The clinical and virological data were collected
and the percentage of NOSA-positive patients
was evaluated (Table 3). The results revealed that there were no significant differences
in liver function tests (ALT, AST, TBIL, DBIL, ALP
and γ-GGT) in the NOSA-positive group compared with the NOSA-negative group. In HBeAg-positive patients, the percentage of NOSA
positivity was 17%, which slightly lower than
HBeAg-negative patients, but no significant
statistical difference was observed. Likely, no
correlations were observed between NOSA
positivity and HBV DNA levels.
The association between NOSA and liver histology
The association between NOSA and liver inflammation and fibrosis was also investigated
3571

Increasing evidences have shown that CHB is a
highly prevalent disease, in which immune dysfunction is the major cause of liver necroinflammatory damage. The release of autoantigens
due to hepatocytes apoptosis and the generation of pathogenic B cells can result in autoimmune reaction, subsequently lead to the production of autoantibodies [17]. Although many
studies have investigated the prevalence of
NOSA among patients with chronic HCV infection [9-15], relatively a few studies have examined the frequency and the titers of NOSA in
CHB patients, and the results were conflicting.
In the present paper, we found that the overall
prevalence of NOSA in our patients with chronic
HBV infection was 14.4%. This result is consistent with two previous studies [18, 19],
which reported the percentage of NOSA positivity in chronic HBV patients was about 15%
and 19.4%, respectively. However, in contrast
to this result, a relative lower prevalence (7%)
was found in subjects positive for HBsAg by
Lenzi et al. [20], and a much higher seropositivity (58.2%) was observed by Li et al. [21] in CHB
cases. Therefore, it is essential to further invesInt J Clin Exp Med 2017;10(2):3568-3574
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between NOSA positivity and the
degree of inflammation and fibrosis,
even though the results are variable
All patients
Positive
Negative
X2
P-value
[15, 25-27]. Although the mecha(n=312)
(n=45)
(n=267)
nism involved is unclear, immune
Inflammatory activity, n (%)
dysfunction may be one of the impor<G2
161
27 (60.0%) 134 (50.2%) 1.485 0.223
tant factors. Many studies have
≥G2
151
18 (40.0%) 133 (49.8%)
shown that HBV infection can lead to
Fibrosis stage, n (%)
functional impairment of B cells, an
<S2
180
32 (71.1%) 148 (55.4%) 3.879 0.049
important effectors for producing
≥S2
132
13 (28.9%) 119 (44.6%)
autoantibodies [28, 29], and T cells,
which are required for B cell-mediattigate the prevalence of NOSA in chronic HBV
ed humoural immune responses [30]. The
lower NOSA in patients with severity liver
patients.
lesions may reflect that they have an lower
Several subtypes of autoantibodies have been
immune function, which results in the
observed in our patients, and shown that the
decreased production of autoantibodies. We
most commonly found is ANA, follow by ASMA,
found that there are no any association
in agreement with study by Li et al. [20], but in
between the presence of NOSA and liver biocontrast with a previous report by Cacoub et al.
chemistry. Additionally, neither HBeAg status
[19]. However, the percentage of ANA is signifinor HBV DNA levels appeared to have relationcantly lower compared with the data reported
ship with the presence of NOSA. This finding is
by Li et al. (12.8% vs 23.4%). Neither anticonsistent with previous reports [20], suggestLKM-1 or anti-LC-1, two disease-specific seroing that NOSA production is independent with
logical markers for autoimmune hepatitis [22],
HBV replication.
were found in our patients. These results indiThere is limited knowledge about the relationcate that the occurrence of anti-LKM-1 and
ship between the present of NOSA in CHB
anti-LC-1 is much lower in patients with liver
patients and peripheral T lymphocyte subsets,
diseases caused by HBV than those by HCV
even though it is well known that chronic HBV
[23]. We further investigated the titers of ANA
infection is an immune-mediated disease and T
and found that low to medium titers of NOSA
cells are important player in the pathogenesis
were frequently detected in CHB patients. This
[4]. We investigated the frequency of CD3+,
result is in agreement with previous studies,
CD4+ and CD8+ T cells in the peripheral blood.
which found that virus infection, such as HBV
The results showed that there were no differand HCV, induced NOSA with low titers, while
ences between NOSA-positive and NOSA-nepatients with autoimmune hepatitis had high
gative chronic CHB patients, suggesting that
titers of NOSA [24]. Considering these findings,
NOSA production might not associate with T
we consider that the existence of autoantibodlymphocyte subsets. Recently, a number of
ies is probably an epiphenomenon of tissue
studies have been investigated the role of
destruction and an indication of alteration in
receptor and signaling physiology in T cells as
immune function caused by HBV infection, but
well as T cell subpopulation on the productnot development of autoimmune diseases.
ion of antibodies. Inducible costimulator (ICOS)
Another main finding of this study was the
is a costimulatory molecule expressed in acticlear relationship between the positive NOSA
vated T cells, which interacts with ICOSL markand the degree of fibrosis in CHB patients. A
edly enhances the production of total IgG and
significant lower frequency of NOSA positive
pathogenic anti-dsDNA antibodies by B cells
was found in CHB patients with higher fibro[31]. Treg cells are capacity of suppress antisis stage, and slightly lower in patients with
body-producing B cells which leads to the
higher liver inflammation grade, indicating that
reduction of anti-DNA antibody [32]. However,
NOSA are negatively associated with the severCD4+CXCR5+ follicular helper T cells, which
ity of liver damage. This result was different
have been reported to be increased in CHB
patients and positively correlated with the levfrom whose from patients with chronic HCV
els of ALT and AST [33], can promote Binfection in which a significant correlation
Table 4. Comparison of histopathological change between
NOSA-positive and NOSA-negative CHB patients
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cell maturation and autoantibody production.
Therefore, further studies will be required to
determine the role of receptors of T cells and
subpopulation of CD4+ T cells on the production of autoantibodies.
In conclusion, the present study shows that
NOSA are present in patients with CHB, with
a low to medium titer of antibodies. The most
crucial result is that there is a negative association between the presence of NOSA and
the severity of liver fibrosis. Further understanding of mechanisms involved in increased
NOSA and the effect of these NOSA on the
disease progress may be helpful for clinical
management of chronic HBV infection.
Disclosure of conflict of interest

[4]
[5]

[6]
[7]
[8]
[9]

None.
Abbreviations
NOSA, non-organ specific autoantibodies; ANA,
antinuclear antibody; SMA, smooth muscle
antibody; AMA, antimitochondrial antibody;
LKM-1, liver kidney microsome type-1; LC-1,
liver cytosol antibody type 1; HBV, hepatitis
B virus; HCV, hepatitis C virus; CHB, chronic
HBV infection; IIFs, indirect immunofluorescence assay; ALT, alanine aminotransferase;
AST, aspartate aminotransferase; TBIL, total
bilirubin; DBIL, direct bilirubin; γ-GGT, γ-glutamyltransferase; ALP, alkaline phosphatase;
NUL, the normal upper limit.
Address correspondence to: Huimin Yan, Clinical Research Center, The Fifth Hospital of Shijiazhuang, Shijiazhuang 050021, Hebei, China. E-mail:
yanhm2538@163.com

[10]

[11]

[12]

[13]

References
[1]
[2]

[3]

Park SH, Rehermann B. Immune responses to
HCV and other hepatitis viruses. Immunity
2014; 40: 13-24.
Lok AS, McMahon BJ; Practice Guidelines
Committee, American Association for the
Study of Liver Diseases. Chronic hepatitis B.
Hepatology 2001; 4: 1225-41.
Boni C, Fisicaro P, Valdatta C, Amadei B, Di
Vincenzo P, Giuberti T, Laccabue D, Zerbini A,
Cavalli A, Missale G, Bertoletti A, Ferrari C.
Characterization of hepatitis B virus (HBV)specific T-cell dysfunction in chronic HBV infection. J Virol 2007; 81: 4215-25.

3573

[14]

[15]

[16]

Rehermann B. Pathogenesis of chronic viral
hepatitis: differential roles of T cells and NK
cells. Nat Med 2013; 19: 859-68.
Yu X, Guo R, Ming D, Su M, Lin C, Deng Y, Lin
Z, Su Z. Ratios of regulatory T cells/T-helper
17 cells and transforming growth factor-β1/
interleukin-17 to be associated with the development of hepatitis B virus-associated liver
cirrhosis. J Gastroenterol Hepatol 2014; 29:
1065-72.
Cacoub P, Terrier B. Hepatitis B-related autoimmue manifestations. Rheum Dis Clin North
Am 2009; 35: 125-37.
Maya R, Gershwin ME, Shoenfeld Y. Hepatitis
B virus (HBV) and autoimmune disease. Clin
Rev Allergy Immunol 2008; 34: 85-102.
Czaja AJ, Homburger HA. Autoantibodies in liver disease. Gastroenterology 2001; 120: 23949.
Peng YC, Hsieh SC, Yang DY, Tung CF, Hu WH,
Huang WN, Chen GH. Expression and clinical significance of antinuclear antibody in hepatitis C virus infection. J Clin Gastroenterol
2001; 33: 402-6.
Squadrito G, Previti M, Lenzi M, Le Rose EP,
Caccamo G, Restuccia T, Di Cesare E, Pollicino
T, Raimondo G. High prevalence of non-organspecific autoantibodies in hepatitis C virus-infected cirrhotic patients from southern Italy.
Dig Dis Sci 2003; 48: 349-53.
Badiani RG, Becker V, Perez RM, Matos CA,
Lemos LB, Lanzoni VP, Andrade LE, Dellavance
A, Silva AE, Ferraz ML. Is autoimmune hepatitis a frequent finding among HCV patients with
intense interface hepatitis? World J Gastroenterol 2010; 16: 3704-8.
Marconcini ML, Fayad L, Shiozawa MB, DantasCorrea EB, Lucca Schiavon Ld, Narciso-Schiavon JL. Autoantibody profile in individuals with
chronic hepatitis C. Rev Soc Bras Med Trop
2013; 46: 147-53.
Hamed ME, Kamal Alanani NM, Sherief LM,
Fouad MA, Elwahab LA, Raafat N. Study of
non-organ-specific antibodies in children with
genotype 4 chronic hepatitis C. Saudi J
Gastroenterol 2013; 19: 262-70.
Narciso-Schiavon JL, Schiavon Lde L. Autoantibodies in chronic hepatitis C: A clinical
perspective. World J Hepatol 2015; 7: 107485.
Chretien P, Chousterman M, Abd Alsamad I,
Ozenne V, Rosa I, Barrault C, Lons T, Hagège H.
Non-organ-specific autoantibodies in chronic
hepatitis C patients: association with histological activity and fibrosis. J Autoimmun 2009;
32: 201-5.
Chinese Society of Hepatology and Chinese
Society of Infectious Diseases, Chinese Medical Association. The guideline of prevention

Int J Clin Exp Med 2017;10(2):3568-3574

Autoantibodies in patients with chronic HBV infection

[17]
[18]

[19]

[20]

[21]

[22]
[23]

[24]

[25]

3574

and treatment for chronic hepatitis B (2010
version). Zhonghua Gan Zang Bing Za Zhi
2011; 19: 13-24.
Barzilai O, Ram M, Shoenfeld Y. Viral infection
can induce the production of autoantibodies.
Curr Opin Rheumatol 2007; 19: 636-43.
Acay A, Demir K, Asik G, Tunay H, Acarturk G.
Assessment of the Frequency of Autoantibodies
in Chronic Viral Hepatitis. Pak J Med Sci 2015;
31: 150-4.
Cacoub P, Saadoun D, Bourlière M, Khiri H,
Martineau A, Benhamou Y, Varastet M, Pol S,
Thibault V, Rotily M, Halfon P. Hepatitis B virus
genotypes and extrahepatic manifestations. J
Hepatol 2005; 43: 764-70.
Lenzi M, Bellentani S, Saccoccio G, Muratori P,
Masutti F, Muratori L, Cassani F, Bianchi FB,
Tiribelli C. Prevalence of non-organ-specific autoantibodies and chronic liver disease in the
general population: a nested case control
study of the Dionysos cohort. Gut 1999; 45:
435-41.
Li BA, Liu J, Hou J, Tang J, Zhang J, Xu J, Song
YJ, Liu AX, Zhao J, Guo JX, Chen L, Wang H,
Yang LH, Lu J, Mao YL. Autoantibodies in
Chinese patients with chronic hepatitis B:
prevalence and clinicalassociations. World J
Gastroenterol 2015; 21: 283-91.
Mieli-Vergani G, Vergani D. Autoimmune hepatitis. Nat Rev Gastroenterol Hepatol 2011; 8:
320-9.
Beland K, Lapierre P, Marceau G, Alvarez F.
Anti-LC1 autoantibodies in patients with chronic hepatitis C virus infection. J Autoimmun
2004; 22: 159-66.
Bayraktar Y, Bayraktar M, Gurakar A, Hassanein
TI, Van Thiel DH. A comparison of the prevalence of autoantibodies in individuals with
chrinic hepatitis C and those with autoimmune hepatitis: the role of interferon in the
development of autoimmune diseases. Hepatogastroenterology 1997; 44: 417-25.
Stroffolini T, Colloredo G, Gaeta GB, Sonzogni
A, Angeletti S, Marignani M, Pasquale G,
Venezia G, Craxì A, Almasio P. Does an ‘autoimmune’ profile affect the clinical profile of chronic hepatitis C? An Italian multicentre survey. J
Viral Hepat 2004; 11: 257-62.

[26] Daryani NE, Bahrami H, Haghpanah B, Jalili M,
Hashtroudi A, Bashashati M, Sayyah A. The frequency of non-organ-specific autoantibodies in
patients with chronic hepatitis C and its relation with disease severity and response to
therapy. IJCID 2006; 1: 5-10.
[27] Hsieh MY, Dai CY, Lee LP, Huang JF, Tsai WC,
Hou NJ, Lin ZY, Chen SC, Wang LY, Chang WY,
Chuang WL, Yu ML. Antinuclear antibody is associated with a more advanced fibrosis and
lower RNA levels of hepatitis C virus in patients
with chronic hepatitis C. J Clin Pathol 2008;
61: 333-7.
[28] Lleo A, Invernizzi P, Gao B, Podda M, Gershwin
ME. Definition of human autoimmunity-autoantibodies versus autoimmune disease. Autoimmun Rev 2010; 9: A259-66.
[29] Marino F, Grey ST. B cells as effectors and regulators of autoimmunity. Autoimmunity 2012;
45: 377-87.
[30] Oliviero B, Cerino A, Varchetta S, Paudice E, Pai
S, Ludovisi S, Zaramella M, Michelone G,
Pugnale P, Negro F, Barnaba V, Mondelli MU.
Enhanced B-cell differentiation and reduced
proliferative capacity in chronic hepatitis C and
chronic hepatitis B virus infections. J Hepatol
2011; 55: 53-60.
[31] Yang JH, Zhang J, Cai Q, Zhao DB, Wang J, Guo
PE, Liu L, Han XH, Shen Q. Expression and
function of inducible costimulator on peripheral blood T cells in patients with systemic lupus
erythematosus. Rheumatology (Oxford) 2005;
44: 1245-54.
[32] Liu Y, Liu A, Iikuni N, Xu H, Shi FD, La Cava A.
Regulatory CD4+ T cells promote B cell anergy
in murine lupus. J Immunol 2014; 192: 406973.
[33] Hu TT, Song XF, Lei Y, Hu HD, Ren H, Hu P.
Expansion of circulating TFH cells and their associated molecules: involvement in the immune landscape in patients with chronic HBV
infection. Virol J 2014; 11: 54.

Int J Clin Exp Med 2017;10(2):3568-3574

