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ABSTRACT

Introduction: Autoantibodies are often produced during infection with chronic hepatitis C virus (HCV), but it remains controversial
whether they influence the biochemical profile and histological features of this disease. Therefore, this current study sought to describe
these autoantibodies and evaluate their impact on the clinical and histological presentation of hepatitis C. Methods: This cross-sectional
analytical study assessed patients with HCV (RNA+) from October 2011 to July 2012. Results: This study included 66 patients,
with a mean age of 53.2+10.5 years. Of these patients, 60.6% were male, and 54.3% presented with genotype 1. Non-organ-specific
autoantibodies (NOSA) were detected in 24% of the patients; of these, 7.6% were anti-mitochondrial antibodies (AMA+), 26.7% were
anti-smooth muscle antibodies (SMA+) and 6.8% were liver kidney microsomal type 1 antibodies (LKM1+). With respect to the thyroid
autoantibodies, 7.4% were anti-peroxidase (ATPO+) antibodies, and none were anti-thyroglobulin (ATG+) antibodies. Regarding
celiac disease autoantibodies, 5.8% were endomysial antibodies (EMA+), and no transglutaminase (TTG+) antibodies were detected.
Cryoglobulins were found in 2.1% of patients. When NOSA+ individuals were compared to patients without the presence of NOSAs, they
exhibited higher median alkaline phosphatase (0.7 vs. 0.6 XULN; p=0.041), lower median platelet counts (141,500.0 vs. 180,500.0/mm?;
p=0.036), lower mean prothrombin activity (72.6+11.5% vs. 82.2+16.0%; p=0.012) and an increased prevalence of significant fibrosis
(E>2) (45.5% vs. 18.2%; p=0.012). There was also a tendency for a greater proportion of NOSA+ cases to have marked periportal activity
(APP=3) (44.5% vs. 15.6%; p=0.087). Conclusions: In addition to the high prevalence of autoantibodies associated with HCV infection,
it was observed that NOSA positivity was associated with a more severe histological and biochemical profile of hepatitis C infection.
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INTRODUCTION

Hepatitis C virus (HCV) has significant relevance worldwide
to the development of chronic liver disease, and it has a high
impact on the social, economic and personal lives of those
affected. According to the World Health Organization (WHO),
approximately 3% of the global population, approximately 170
million people, are infected with HCV. Brazil has intermediary
endemicity, with a prevalence of infection between 2.5 and
10%!'. Furthermore, this disease is a serious public health
problem because of the high rates of chronicity® and the high
potential for evolution to cirrhosis® and hepatocarcinoma®.

In addition to the liver damage caused by HCV, findings in
recent years have demonstrated that HCV may be involved in the
loss of tolerance to self-antigens and may thereby promote self-
reactivity. The relationship between infection and autoimmune
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diseases has been described in cases of mixed cryoglobulinemia,
lichen planus, Sjogren’s Syndrome, membranoproliferative
glomerulonephritis and autoimmune thyroiditis®. In addition to
the prevalence of these diseases, an imbalance of the immune
system may be highlighted by the high prevalence of non-organ
specific autoantibodies (NOSA) detected in individuals infected
with HCV®. Each of these antibodies is directed against an
intracellular antigen that is presented to the immune system
when cell death occurs’, and this could explain the mechanism
by which the virus may be associated with numerous antibodies
that react with a variety of cellular components.

The first autoantibody to be associated with hepatitis C was
the liver kidney microsomal type 1 (anti-LKM1)? antibody,
which is directed against different epitopes on cytochrome P450°
and is rarely found in HCV infection!’. In addition, anti-smooth
muscle antibodies (SMAs) constitute a heterogeneous group of
antibodies that react with antigens of the cytoskeleton of smooth
muscle cells®, and anti-nuclear antibodies (ANAs) can be found
in up to 25% of HCV carriers and are frequently related to
epiphenomena related to increased histological inflammatory
activity'"'2. The clinical significance of NOSA in patients with
hepatitis C remains poorly defined.

HCYV has been related to the development of disorders
of clonal proliferation of B lymphocytes, with mixed
cryoglobulinemia being the most common. This disorder
occurs in approximately 50% of patients with chronic HCV
infection'*',
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With respect to the presence of organ-specific antibodies,
it has been postulated that HCV can induce immunologic
intolerance to gluten in susceptible individuals, but it is
controversial whether the prevalence of celiac disease and
endomysial antibodies (EMA) and tissue transglutaminase
(TTG) antibodies is higher in patients with hepatitis C'>'7. In
addition to the increased incidence of autoimmune disease of
the thyroid in patients with HCV, a greater prevalence of anti-
peroxidase (ATPO) and anti-thyroglobulin (ATG) autoantibodies
has been noted in these individuals's'°.

Given the frequent occurrence of autoantibodies in patients
with chronic hepatitis C, this study sought to assess the prevalence
of autoantibodies and cryoglobulins in patients with HCV as well
as the correlation between the presence of autoantibodies and the
clinical, laboratorial and histological aspects of disease.

METHODS

This descriptive, cross-sectional study included consecutive
anti-HCV positive adult patients seen at the Gastroenterology and
Hepatology Outpatient Clinic in our institution between October
2011 and July 2012. These patients provided written, informed
consent to participate in the study. HCV infection was defined as a
positive HCV-ribonucleic acid (HCV-RNA) result by polymerase
chainreaction (PCR) (25 IU/mL). Negative HCV-RNA individuals
and those with incomplete clinical and laboratory data in their
medical records were excluded from the study.

The individuals included in the study were analyzed
for their clinical and epidemiological characteristics. The
clinical, laboratory and histological findings were collected
from the medical records data and transferred to a specific
protocol. The following variables were studied: age; gender;
viral genotype; viral load; diabetes mellitus; systemic arterial
hypertension; dyslipidemia; hypothyroidism; hepatitis B
surface antigen (HBsAg); antibody to hepatitis B core antigen
(anti-HBc); antibody to human immunodeficiency virus (anti-
HIV); treatment-naive status; the levels of serum creatinine,
hemoglobin, platelets, ferritin and transferrin saturation,
aspartate aminotransferase (AST), alanine aminotransferase
(ALT), alkaline phosphatase (AP), gamma-glutamyltransferase
(GGT), direct bilirubin and serum albumin; prothrombin
activity; and levels of ANA, SMA, LKM1, cryoglobulins, ATPO,
ATG, EMA, TTG and immunoglobulin A (IgA). The presence
of cryoglobulins was considered positive or negative in each
sample. The tests of hepatic biochemistry, including the levels of
AST, ALT, AP and GGT, were expressed in times the upper limit
of normal (XULN). According to the national consensus on the
classification of chronic hepatitis®, the following histological
characteristics were examined in liver biopsies: significant
fibrosis (defined as structural changes of stage 2, 3 or 4) and
marked inflammatory activity (defined as periportal activity of
stage 3 or 4). The indirect immunofluorescence technique was
used to obtain results for ANA, SMA, LKM1 and EMA. The
ELISA technique was implemented for the analysis of TTG,
and the chemiluminescence test was applied for identification
of ATG and ATPO antibodies. The individuals with positive
serology for ANA, SMA and/or LKM1 (titration greater or equal
to 1:40) were defined as NOSA-positive.
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Statistical analysis

Continuous variables were described by measures of central
and dispersion tendency, while categorical variables were described
in absolute numbers and proportions. The means of continuous
variables were compared using the Student’s ¢ test or the Mann-
Whitney statistic-test. When appropriate, the association between
the categorical variables was evaluated using the chi-square test
or Fisher’s exact test. P values less than 0.05 were considered
statistically significant. All tests were two-tailed and conducted
using the statistical program Statistical Package for the Social
Sciences (SPSS) version 17.0 (SPSS; Chicago; Illinois; USA).

Ethical considerations

This study protocol conformed to the ethical guidelines
of the 1975 Helsinki Declaration and was approved by our
institutional review board under number 120,181.

RESULTS

Patients’ characteristics

From October 2011 to July 2012, 108 patients in the
Gastroenterology Outpatient Clinic who presented positive
serology results for hepatitis C were assessed for inclusion in
this study. Thirty-nine patients were excluded from this study
because their ANA was not plated, and 3 were excluded for
presenting a sustained virologic response (Figure 1).

This study included 66 hepatitis C patients with a mean age
+ standard deviation (and median) of 53.2+10.5 (53.0) years. Of
these patients, 60.6% were male, and 54.3% presented genotype
1, whereas 45.7% presented genotype 3 (Table 1). None of the

4 N
Anti-HCV (+)
n= 108
Excluded:
* 39 no ANA plated —

» 3 HCV-RNA negative

Included in the study:
n =66

. /

FIGURE 1 - Flow chart of potential candidates for inclusion in the study, exclusion
criteria and individuals included. Anti-HCV: antibody to hepatitis C virus ; ANA: anti-
nuclear antibody; HCV-RNA: hepatitis C virus-ribonucleic acid.
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TABLE 1 - Distribution of clinical and laboratorial variables in 66 individuals
with chronic HCV infection according to NOSA positivity

NOSA(+)  NOSA(-)

Characteristics Total N=16 N=50 p

Age (years)* 53.2+10.5 56.3+9.9 5234106 0.188t
Male (%) 60.6 56.3 62.0 0.6824
Genotype 1 (%) 54.3 53.8 54.5 0.96649
Viral load (x10°Ul/mL)* 1.10 1.05 1.13 0.696m
Diabetes mellitus (%) 14.1 6.3 16.7 0.430f
Hypertension (%) 219 313 18.8 0.312f
Dyslipidemia (%) 9.5 6.3 10.6 1.000f
Hypothyroidism (%) 14.1 6.3 16.7 0.430f
HBsAg(+) (%) 1.7 0.0 22 1.000f
Anti-HBc (+) (%) 21.7 0.0 27.8 0.089f
Anti-HIV(+) (%) 34 12.5 0.0 0.070f
Treatment naive (%) 54.0 375 59.6 0.1264
Creatinine (mg/dL)# 0.9 0.9 0.9 0.705m
Hemoglobin (g/dL)* 140+1.9 133+2.1 143+1.8  0.064
Platet count (x10%/mm?)# 165.0 141.5 180.5 0.036m
Ferritin (ng/mL)* 326.0 170.0 347.0 0.474m
Transferrin saturation (%)* 412+166  355+10.7 435+181 0.113t
AST (xULN)* 20+1.6 24+23 18+12 0336
ALT (xULN)# 12 1.0 1.4 0.515m
AP (xULN)# 0.6 0.7 0.6 0.041m
GGT (XULN)# 0.9 0.8 1.0 0.738m
Direct bilirubin (mg/dL)* 0.2 0.2 0.2 0.273m
Albumin (g/dL)* 37405 3.6+04 37+£05  0.304
Prothrombin activity (%)* 799+155  726+11.5 822+160 0.012t

HCV: hepatitis C virus; NOSA: non-organ specific autoantibodies; HBsAg: hepatitis B
surface antigen; anti-HBc: antibodies to hepatitis B core antigen; anti-HIV: antibodies
to human immunodeficiency virus; AST: aspartate aminotransferase; ALT: alanine
aminotransferase; AP: alkaline phosphatase; GGT: gama-glutamyltransferase; xXULN:
times the upper limit of normal; *mean + standard deviation; ™median; 'Student’s ¢ test;
MMann-Whitney; Ichi-square test; 'Fisher’s exact test.

patients presented genotype 2. One patient was HBsAg positive,
and 2 individuals were reactive for anti-HIV antibodies. Among
the 44 subjects who underwent liver biopsy, cirrhosis (structural
change grade 4) was found in 13.6%. With respect to the
laboratory characteristics, the individuals demonstrated mean,
standard deviation and median values for ALT of 1.6+1.2 (1.2) x
ULN; direct bilirubin of 0.6+0.2 (0.2) mg/dL; albumin of 3.7+0.5
(3.8 g/dL; international normalised ratio (INR) of 1.1+0.1 (1.0)
and platelet counts of 171,893.9+85,039.9 (165,500.00)/mm?.

Analysis of autoantibodies

Regarding autoantibody positivity (Figure 2 and Table 2),
5/66 (7.6%) patients were ANA reactive; of these, 3 reacted
with fine speckled patterns, 1 had a homogeneous pattern,

~

FIGURE 2 - Distribution of autoantibodies in 66 individuals with hepatitis C.
ANA: antinuclear antibody; LKMI: liver kidney microsomal type 1 antibody.

TABLE 2 - Distribution of NOSA positivity in 66 individuals with chronic
HCYV infection

NOSA Number  Percentage
ANA(+) ASM(-) LKMI (- 3 45
ANA(+) ASM#) LKMI () 1 1.5
ANA(H) ASM(+) LKMI (4) 1 15
ANA() ASM@#) LKMI () 9 13.6
ANA() ASM(#) LKMI (+) 1 15
ANA(-) ASM(-) LKMI(+) 1 1.5

HCV: hepatitis C virus; NOSA: non-organ specific autoantibodies; ANA: anti-nuclear
antibody; ASM: anti-smooth muscle antibody; LKM1: liver kidney microsomal type
1 antibody.

and | had with a nucleolar pattern. The anti-SMA antibody
level was positive in 12/45 (26.7%) of the individuals, and
LKMI1 antibodies were detected in 3/44 (6.8%) of the cases.
Cryoglobulins were positive in 1/48 (2.1%) of the patients.
Regarding the thyroid autoantibodies, ATPO autoantibodies
were detected in 4/54 (7.4%) of the patients, whereas ATG
antibodies were detected in none of the patients (0/48).
Concerning the antibodies present in celiac disease, EMA was
reactive in 3/52 (5.8%) individuals, but TTG was not reactive in
any of the patients (0/34). No patient presented IgA deficiency.

Comparative analysis according to autoantibody
positivity

When comparing the patients with NOSA positivity to those
without NOSA positivity (Table 1), the positive individuals
had a higher median level of AP (0.7 vs. 0.6 XULN; p=0.041),
lower median platelet count (141,500.0 vs. 180,500.0/mm?;
p=0.036) and lower mean prothrombin activity (72.6+11.5%
vs. 82.2+16.0%; p=0.012). In addition, for the histological
characteristics (Table 3) evaluated in the liver biopsy, there
was a higher proportion of NOSA-positive individuals with
significant fibrosis (72.7% vs. 27.3%; p=0.012) and a tendency
towards a greater proportion of these individuals with marked
periportal inflammatory activity (44.4% vs. 15.6%; p=0.087). No
differences were found between NOSA-positive and -negative
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individuals in regards to age, gender, genotype, viral load, co-
morbidities (diabetes mellitus, hypertension, dyslipidemia and
hypothyroidism), serology (HBsAg+, anti-HBc+, anti-HIV+),
treatment-naive status and levels of creatinine, hemoglobin,
ferritin, transferrin saturation, AST, ALT, GGT, direct bilirubin
and albumin.

TABLE 3 - Distribution of histological variables for 44 individuals with hepatitis C
according to NOSA positivity

Total NOSA(+)  NOSA()
Characteristics n % n % n % p
Significant fibrosis* 17 386 8 127 9 273 0.012f
Marked periportal activity® 9 22.0 4 444 5 156 0.087f

NOSA: non-organ specific autoantibodies; f: Fisher’s exact test; *structural changes
> 2; *periportal activity > 3.

DISCUSSION

Previous studies, as well as the current study, have shown
that in Brazil and worldwide, hepatitis C more commonly affects
individuals who are between the fourth and fifth decades of
life (38 to 42%)?"%; in addition, the majority of those affected
are male (60.5 to 76%)*'*, and cirrhosis is present in 4 to 21%
of patients®?*. In Brazil, HCV genotype 1 is associated with
prevalence rates that vary between 50.3 and 88.5%, while
genotype 2, which was not detected in this study, has a lower
prevalence rate that ranges between 0.7 and 8.8%%.

Serum autoantibodies are commonly found in patients with
hepatitis C°. Regarding thyroid autoantibodies, the current study
found a 7% prevalence of ATPO antibodies, which is similar to
that described by previous authors. No patient presented positivity
for ATG, which is frequently reported at lower prevalence rates
than ATPO. Fernandez-Soto et al. compared the presence of anti-
thyroid antibodies in 134 patients with HCV and 41 patients with
hepatitis B virus (HBV) and described a higher prevalence of
ATPO (20% vs. 5%; p=0.020) and ATG positivity (11% vs. 3%;
p=0.040) and higher levels of TSH after interferon treatment (12%
vs. 3%; p=0.030) among HCV patients. Furthermore, individuals
with a positive ATPO status pre-treatment have been shown to
have a higher risk of developing thyroid dysfunction during the
post-treatment period (p=0.030)"°. Ganne-Carrie et al. evaluated
97 patients with HCV and compared them to a control group and
showed that microsomal and/or ATPO antibodies were detected
in 12.4% vs. 3% of patients, respectively (p<0.02)%. In a study
employing second generation ELISA tests, Duclos-Vallee et al.
examined 200 patients with thyroid disease to determine the
prevalence of HCV; among 50 individuals with simple goiter,
none were anti-HC V-positive; among 50 individuals with serious
goiter, 2 were positive; among 5 individuals with myxedema, 2
were positive; and among 50 patients with Hashimoto’s thyroiditis,
12 were positive. HCV may be involved in the initial process of
autoimmunity, but this hypothesis has not been proven?’. Recently,
Yang et al. compared 462 individuals with ATPO antibodies and/
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or ATG positivity to 360 individuals with antibody negativity
and reported no difference in the prevalence of anti-HCV
positivity between the 2 groups (1.3% vs. 0.53%; p>0.05)%.

Because of the higher prevalence of celiac disease in patients
with HCV'®, it has been hypothesized that HCV may induce
immunologic intolerance to gluten in susceptible individuals.
In 2001, Fine et al. compared the prevalence of anti-gliadin
antibodies, EMA and TTG in 5 groups and found a higher
prevalence of anti-gliadin antibodies among patients with liver
disease. Furthermore, only patients with hepatitis C (n=3; 1.2%)
and autoimmune liver disease (n=2; 3.4%) presented positive
EMA or TTG results. Also, one of the healthy volunteers showed
positive anti-gliadin antibody, EMA and TTG results, and this
individual was later diagnosed with hepatitis C*. Ruggeri
et al. assessed 244 patients with HCV infection (HCV-RNA
positive) and 121 patients with HBV for the presence of TTG
antibodies (the positive patients were additionally tested for
EMA) and compared the results to those of 1,230 blood donors
screened for celiac disease. EMA antibodies were detected in
2% of the patients with HCV, in 0.8% of the patients with HBV
and in 0.16% of the blood donors, with a significant statistical
difference between patients with HCV and blood donors
(p=0.02)'5. Thevenot et al. tested 624 patients with chronic
hepatitis C for EMA and anti-gliadin antibodies, and the results
showed that 63 patients had positive antibodies in the following
percentages: 0.16% of the patients had EMA, 5.7% had IgA anti-
gliadin antibodies, and 4.4% had IgG anti-gliadin antibodies.
In addition, 25 duodenal biopsies were conducted, but none
of the patients presented with celiac disease!’. Together, these
findings demonstrate that the association between celiac disease
and chronic hepatitis C remains poorly defined.

However, there is a large amount of evidence indicating
that HCV is directly involved in the pathogenesis of mixed
cryoglobulinemia. For example, anti-HCV antibodies and
viral RNA were isolated from the cryoprecipitate of a large
number of patients with this disorder®’. In this work, the
testing for cryoglobulins was positive in 2.1% of the patients,
which differs from the results in other studies showing that
the prevalence of cryoglobulins in patients with HCV ranges
from 35 to 54%"-'33. Such differences may be justified by
technical difficulties in sample processing, which involves
the cooling of serum samples at 4°C for at least 72 h and the
observation of a precipitate formation that is reversible by heat.
The most common sources of error are false-negative results
due to loss of the cryoprecipitate during transport and storage?.
Therefore, more than one sample should be assessed in patients
with negative results and in cases of high clinical suspicion.
In addition, the low prevalence of cryoglobulinemia observed
may be due to the use of only a single sample to define positive
and negative results.

The prevalence of NOSA in this study was 24.2%, which is
similar to that found in the United States (20.0 to 22%) **and
Europe (25.0 to 36.9 %)'°3537_ in which the same dilution was
used as the cut-off point (1:40, as recommended for adults)?®.
SMAs are immunoglobulins that react with filaments of the
cytoskeleton, including microfilaments (actin and vinculin),
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intermediate filaments (vimentin and desmin) and microtubules
(tubulin). The pattern involving the vessels, glomeruli and
tubules is more specific for autoimmune hepatitis, while the
vessel pattern is more frequently observed in HCV infection.
Despite the fact that SMAs are often detected in autoimmune
hepatitis®, these are defined as NOSA because they can also
be found, with a variable prevalence, in infectious diseases
and some types of tumors*. SMAs are most frequently found
in patients with HCV, at a prevalence that varies from 13.3%
to 66%%33¢41which is comparable to the prevalence shown
in this study (26.7%). LKM1 is a less common NOSA, with
a prevalence ranging from 2.4% in the United States® and 2.2
to 8.1% in Italy**=*% ,which is also consistent with the results
presented in this paper (6.8%).

In the United States, Wandstrat et al. found low ANA
titers in approximately 27% of healthy individuals, with a
2.5% prevalence of significantly higher levels*.. In Sweden,
the prevalence of ANAs was described as 6.7% of healthy
individuals®. Esteves et al. found a prevalence of 12.6%
for ANAs in Brazilian children and adolescents*. The
presence of ANAs may be a sign of autoimmune hepatitis
and other inflammatory conditions such as systemic lupus
erythematosus*+°. Although ANAs can be present in these
diseases, in the cases of individuals with HCYV, these typically
signify only an epiphenomenon''*’. The incidence of ANA
among individuals infected with HCV is higher than that of the
general population, ranging from 4.4 to 23%'235-36414748 g rate
similar to the 7.6% prevalence evidenced in this study. There
are four major types of immunofluorescence patterns for ANA:
nuclear, speckled, nucleolar and homogeneous. These patterns
reflect antibodies against specific nuclear antigens and vary
according to the disease*. A standard ANA is not defined in
relation to liver diseases, although there is greater association
of homogeneous and speckled patterns with autoimmune
hepatitis®®. In patients with HCV, the speckled pattern is
described most frequently and was shown to be present in 68
to 91% of patients with positive ANA'>4".

The connection between the presence of NOSA and
the clinical, biochemical and histological particularities of
patients with HCV is controversial. As presented in Table 2,
NOSA positivity was associated with pathologic liver function
parameters, including higher levels of AP and lower levels of
platelets and prothrombin activity. Abuaf et al. researched the
prevalence of autoantibodies in 272 individuals with chronic
hepatitis C. This study examined 100 blood donor controls not
infected with HCV, 72 patients with autoimmune hepatitis,
74 patients with hepatitis B and 30 patients with alcoholic
hepatitis or cirrhosis, and no differences were found in the
levels of aminotransferases and GGT®' among the patients
with HCV who presented with LKM1 antibodies. Clifford et
al. retrospectively assessed the presence of autoantibodies in
117 patients with hepatitis C and tested 41 of these patients
for the presence of LKM1 antibodies. When the presence of
NOSA was associated with the severity of liver disease, no
significant difference was found®. Yee et al. investigated the
presence of ANAs in 645 individuals receiving hepatitis C pre-

treatment in 3 centers, including 225 individuals in Sweden, 207
in the United Kingdom and 213 in Italy. The liver biopsies of
these patients were evaluated by the same pathologist, and no
correlation was found between ANA positivity and its pattern,
increased inflammatory activity and progression to fibrosis'?.
Despite the findings of these studies®!'>3%52, the association
of altered liver function tests have been previously reported
by different authors'®!"3"33. Over a 3-year period, Lenzi et al.
examined 226 individuals with HCV in comparison to 2 other
groups, including 226 anti-HCV negative individuals and 87
HBsAg-positive patients. In the patients with HCV, the presence
of NOSA was independently associated with abnormal levels
of ALT (p<0.001) and GGT (p<0.05). Moreover, the ALT
alterations were associated with the presence of SMA (p<0.05),
and the GGT alterations were associated with the presence
of ANA (p<0.05). The risk of cirrhosis and/or hepatocellular
carcinoma was 3.8 times greater in cases where the presence
of SMA and genotype 1b (p<0.05) occurred in a concomitant
way. However, the association between the presence of NOSA
in anti-HCV negative and HBsAg-positive individuals was not
shown?’. In a study conducted by Cassani et al., 290 patients
with chronic hepatitis C were compared to 35 patients with
type 1 autoimmune hepatitis regarding NOSA positivity and
its clinical impact on disease. In an independent way, in HCV
patients, the presence of autoantibodies was associated with
higher levels of ALT (p=0.0009) and more severe periportal
necroinflammation (p=0.003)'.

We acknowledge some limitations to our analysis. First,
the use of retrospectively collected data may have led to
selection bias. However, bias was unlikely in this study
because demographic, clinical, laboratory and histological
characteristics of the included patients were assessed according
to a standardized protocol. Second, autoantibodies and
cryoglobulins were tested only once, and two or more tests could
have improved the sensitivity of the screening. However, these
patients were asymptomatic for autoimmune manifestations,
so we feel that a single test was reasonable. Third, the external
validity of this study could be questioned because only our
hospital patients were included in the data analysis, but our
study population characteristics were similar to those described
elsewhere.

In this study, among the NOSA-positive individuals, there
was a statistically significant alteration of hepatic test results
such as higher levels of AP and lower levels of platelets and
prothrombin activity. We also observed a greater proportion of
NOSA-positive patients with significant fibrosis and a tendency
towards more marked periportal inflammatory activity. The
presence of NOSA in these patients has been interpreted as a
secondary manifestation of hepatocellular damage favored by
genetic factors of the host>*. We conclude that the prevalence
of autoantibodies among individuals with hepatitis C is similar
to that described by other authors, despite the low prevalence
of cryoglobulins. Moreover, NOSA positivity was related to
alterations in the biochemical hepatic tests and to higher degrees
of fibrosis, which contributes to the hypothesis that these values
reflect the severity of the underlying liver lesion.
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