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Diagnosing autoimmune hepatitis in nonalcoholic fatty liver disease: is
the International Autoimmune Hepatitis Group scoring system useful?
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regression analysis found that severe obesity (body
mass index [BMI], ≥30 kg/m2) was the only independent
predictor of the presence of an ANA titer of 1 : 80 or
more (P = 0.026). Conclusions. The AIH score without
liver biopsy findings was not useful for diagnosing AIH
in NAFLD patients. In patients with elevated ANA
titers and risk factors for NAFLD, it is very important
to perform a liver biopsy to make a definitive diagnosis
before treatment.
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Introduction

Over the past two decades, lifestyle changes have
resulted in a dramatic increase in the prevalence of
obesity in developed countries. This rising incidence of
obesity has been paralleled by a dramatic increase in
fatty liver in these countries. In fact, nonalcoholic fatty
liver disease (NAFLD) is now emerging as the most
common liver disease.1–4 Most NAFLD patients
have benign simple fatty liver, though some patients
develop nonalcoholic steatohepatitis (NASH), which
can progress to cirrhosis and hepatocellular carci-
noma.5–7 The diagnosis of NAFLD requires the exclu-
sion of alcohol abuse and other causes of liver diseases
such as viral hepatitis, autoimmune liver diseases, and
metabolic or hereditary liver diseases. Because there
are no surrogate serum markers for NAFLD, a
definitive diagnosis requires a liver biopsy. Although
liver biopsy is generally a safe procedure, it does carry a
small risk of complications.8 Thus, because most
NAFLD patients have simple fatty livers, and therefore
have a benign prognosis, a liver biopsy is not routinely
performed.

Background. There are no surrogate serum markers
for autoimmune hepatitis (AIH) and nonalcoholic fatty
liver disease (NAFLD). An AIH scoring system was
reported by the International Autoimmune Hepatitis
Group; however, the criteria did not focus on making
the distinction between AIH and NAFLD. We exami-
ned the effectiveness of using the AIH score for diag-
nosing AIH in NAFLD patients. We also identified the
prevalence of autoimmune phenomena, in terms of
various auto-antibodies, including antinuclear anti-
bodies (ANA), to determine whether these markers
had any clinicopathological significance, and whether
they were related to the patients’ clinical courses. Meth-
ods. We studied 212 patients (103 males and 109 fe-
males) with biopsy-proven NAFLD. The AIH score of
each patient was calculated without including the liver
biopsy results. The patients were divided into three
groups based on their clinicopathological features: the
overlap group (those with clinical and histological fea-
tures of both NAFLD and AIH), the systemic group
(those with systemic antoimmune disease other than
AIH), and the “other” group (patients with no
antoimmune disease). To evaluate the clinicopathologi-
cal significance of ANA in NAFLD patients, those with-
out autoimmune diseases (the “others” group) were
classified according to their ANA positivity and ANA
titer. Results. Seventy patients (33.0%) were positive
for ANA. Among the female patients, 106 patients
(97.2%) had an AIH score of 10 or more. Of the 103
male patients, 21 (20.4%) had an AIH score of 10 or
more. However, after liver biopsy, only 1 patient (0.5%)
could be classified as “definite AIH.” In the NAFLD
patients without autoimmune diseases (“other” group),
multivariate logistic regression analysis found that fe-
male sex was an independent predictor of the presence
of ANA (P = 0.029). In contrast, multivariate logistic
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Autoimmune hepatitis (AIH) has been recognized
for more than 40 years, and its characteristic features
have been extensively reviewed. Similar to patients with
NAFLD, patients with AIH have no particular signs,
symptoms, or liver test abnormalities that are of suffi-
cient specificity to be considered part of the diagnostic
criteria. Thus, a diagnosis of AIH was needed to ex-
clude other liver diseases. Accordingly, in 1999, criteria
for the diagnosis of AIH (AIH score) were reported
by the International Autoimmune Hepatitis Group.9 At
that time, the criteria did not focus on making the dis-
tinction between AIH and NAFLD. Although AIH
and NAFLD show completely different histological
features, their clinical features can be similar in some
patients, except for the presence of autoimmune phe-
nomena primarily in AIH patients and the complication
of metabolic syndrome plus steatosis that may be de-
tected on noninvasive imaging primarily in NAFLD
patients. Some patients with NAFLD may have autoim-
mune phenomena. As well, NAFLD patients with ad-
vanced fibrosis decrease steatosis, and imaging does not
detect steatosis involving less than 30% of the liver.10

Therefore, if a liver biopsy is not performed in NAFLD
patients with mild steatosis and autoimmune phenom-
ena, they may be misdiagnosed as having AIH based on
their AIH score.

There have been several reports dealing with
NAFLD and autoimmunity in western countries.11–16

However, in Japan to date there has been only one case
report of this phenomenon.17 Epidemiological studies
of patients with AIH and NAFLD have shown that
ethnicity can be predictive of disease characteristics
and complications.18,19 Thus, it is important to clarify the
prevalence and clinical significance of autoimmune
phenomena in Japanese patients with NAFLD.

In this study, we examined the effectiveness of using
the AIH score for diagnosing AIH in NAFLD patients.
Also, we identified the prevalence of antinuclear anti-
bodies (ANA), anti-smooth muscle antibody (ASMA),
antimitochondrial antibody (AMA), anti-liver/kidney
microsome type 1 antibody (LKM-1), and the elevation
of immunoglobulins among patients with NAFLD, to
determine whether these markers had any clinical, bio-
chemical, or histological significance, and whether they
were related to the patients’ clinical courses.

Patients and methods

Two hundred and eighty-eight patients were diagnosed
as having biopsy-proven NAFLD at the Tokyo
Women’s Medical University and affiliated hospitals
from 1993 to January 2005. Their clinical data were
collected prospectively. Informed consent was obtained
from each patient, and the study protocol conformed

to the ethical guidelines of the 1975 Declaration of
Helsinki. We excluded 76 patients due to missing data
or a lack of informed consent. Therefore, 212 patients
(103 males and 109 females) were studied.

The diagnosis of NAFLD was based on the following
criteria: (1) presence of steatosis (>30%) or steatohe-
patitis on liver biopsy (steatohepatitis was defined as the
detection of steatosis [>10%], inflammatory infiltrates,
ballooning degeneration with or without Mallory
bodies, or pericellular/perivenular fibrosis); (2) intake of
less than 100g of ethanol per week, as confirmed by the
attending physician and family members who were in
close contact with the patient; and (3) appropriate exclu-
sion of liver diseases other than AIH. Alcoholic liver
disease, viral hepatitis, biliary obstruction, and meta-
bolic liver diseases were ruled out based on standard
clinical, biochemical, and histological criteria. The medi-
cal history and physical status, including body mass index
(BMI), and the presence of the metabolic syndrome at
the time of liver biopsy were noted. None of the patients
had received drug treatment for NASH prior to liver
biopsy. Hepatomegaly was diagnosed by physical
examination and ultrasonography. All patients had the
following laboratory parameters measured: liver func-
tion tests (aspartate aminotransferase [AST], alanine
aminotransferase [ALT], total bilirubin, alkaline
phosphatase [ALP], gamma-glutamyltranspeptidase
[GGTP]), total protein, albumin, triglycerides, total cho-
lesterol, platelet count, prothrombin time, hepaplastin
test, type 4 collagen 7S, and hyaluronic acid. At the
time of the liver biopsy, all patients underwent
ultrasonography.

To analyze autoimmune phenomena, autoantibodies
(ANA, ASMA, AMA, LKM-1), and immunoglobulins
(IgG, IgA, IgM) were examined. ANA, ASMA, and
AMA were measured by the fluorescent antibody (FA)
method, and LKM-1 was measured by enzyme-linked
immunosorbent assay (ELISA). Titers of 1 : 40 and
above were considered to be positive. The AIH score of
each patient was calculated without including the liver
biopsy results. The AIH score includes the following
criteria: sex (female; +2), ALP/AST (or ALT) ratio
(<1.5; +2), serum globulins or IgG above normal, posi-
tive for autoantibodies, hepatitis viral markers (nega-
tive; +3), drug history (negative; +1), alcohol intake
(negative; +2), liver histology, and the presence of other
autoimmune diseases. Probable AIH is defined as a
score of 10 or more, and definite AIH is defined as a
score of more than 15.9

Based on their clinicopathological features, we di-
vided the patients into three groups: the overlap group
included patients who had clinical and histological fea-
tures of both NAFLD and AIH, either separately or
concurrently; the systemic group included patients with
systemic autoimmune disease other than AIH; and the



1132 S. Yatsuji et al.: Diagnosis of AIH in NAFLD

“other” group included patients with no autoimmune
disease.

To evaluate the clinicopathological significance of
ANA in NALFD patients, patients without autoim-
mune diseases (“other” group) were classified accord-
ing to their ANA titer. First, these patients were
classified based on ANA positivity, and then they were
classified based on their ANA titers (more than 1 :40,
1 :40, or negative).

Eighteen patients (8 patients who were ANA-
positive and 10 patients who were ANA-negative) who
had received diet and exercise therapy had second liver
biopsies 5–59 months after the first biopsy (mean, 49.4
months). Their clinical, biochemical, and liver biopsy
histology results were compared.

Liver biopsy

All liver biopsy specimens were examined using the
following stains: hematoxylin-eosin, Mallory, silver reti-
culin, Victoria blue stain for copper binding protein,
and Perls iron stain for hemosiderosis. Assessment was
done by one reviewer (E.H.) blinded to the clinical and
biochemical data of the patients. For the evaluation of
NAFLD, fibrosis was scored using a five-grade scale: F0,
normal connective tissue; F1, foci of perivenular or peri-
cellular fibrosis in zone 3; F2, perivenular or pericellular
fibrosis confined to zones 3 and 2, with or without por-
tal/periportal fibrosis; F3, bridging fibrosis; and F4,
cirrhosis.1,3,20 Steatosis was graded as mild to severe.
Necroinflammation was graded as mild, moderate, or
severe based on the reviewer’s overall impression after
evaluating the specimens for ballooning degeneration,
Mallory bodies, giant mitochondria, disarray of hepato-
cytes, lobular and portal inflammation, focal necrosis,
Councilman bodies, lipogranulomas, and pigmented
macrophages. Features suggestive of AIH were defined
as follows: prominent interface hepatitis; moderate to
severe lymphoplasmacytic infiltrate in portal and peri-
portal areas; prominent bridging necrosis or confluent
necrosis with severe lymphoplasmacytic inflammatory
changes; and the formation of liver-cell rosettes.

Statistical analysis

The c2 test was used to compare frequency data.
Univariate and multivatiate analyses were conducted
using a logistic regression model to identify indepen-
dent risk factors associated with ANA titers.

Results

The median age of this study population was 53 years
(range, 10–89 years). One hundred and nine patients

(51.4%) were women. The median BMI was 26.5 kg/m2.
One hundred and forty patients (66.0%) were obese
(BMI, ≥25 kg/m2). Eighty-seven patients (41.0%) had
type 2 diabetes mellitus, 122 patients (57.5%) had
hyperlipidemia, and 51 patients (24.1%) had hyperten-
sion. The median AST level was 52 IU/l, and the median
ALT was 72IU/l. Seventy patients (33.0%) were
positive for ANA; 51% of the ANA-positive patients
showed a homogeneous ANA pattern, 18% showed a
speckled pattern, and 16% had a discrete speckled
ANA pattern. Three patients who were positive for
ANA were also ASMA-positive, with a titer of 1 :40.
Three patients had weakly positive AMA titers (1 :40);
however, these 3 patients did not show any clinico-
pathological features of primary biliary cirrhosis. None
of the patients were positive for LKM-1. Four patients
were diagnosed as having AIH at the time of the histo-
logical diagnosis of NAFLD, or they had previously
been so diagnosed. However, there were no patients
diagnosed as having primary biliary cirrhosis or primary
sclerosing cholangitis. Eight patients had other autoim-
mune diseases: rheumatoid arthritis (RA) in 3 patients;
systemic lupus erythematosus (SLE) in 2 patients; and
Sjogren’s syndrome and other diseases in 3 patients.
Histologically, 41 patients had F3 (bridging fibrosis) and
46 had F4 (cirrhosis). Necroinflammatory activity was
mild in 68 patients, moderate in 114, and severe in 30
patients. Fifty patients had mild steatosis, 72 had mod-
erate steatosis, and 90 had severe steatosis.

AIH score without histological evaluation

Among the 212 NAFLD patients, 1 patient (0.5%) had
definite AIH (score, >15), and 126 patients (59.4%) had
probable AIH (score, 10 to 15). The AIH score, not
including the liver biopsy results of NAFLD patients,
stratified by sex, is shown in Table 1.

Female sex

Among the 109 female patients, 106 patients (97.2%)
had a score of 10 or more, including the 1 patient with a
score of 16 (definite AIH). Based on the pattern of their
accompanying autoimmune phenomena, there were 2
patients in the overlap group, 7 in the systemic group,
and 100 in the “other” group.

In the overlap group, case 1 (a 57-year-old woman)
had a score of 16 and case 2 (a 57-year-old woman) had
a score of 12. Case 1 had been obese (BMI, 36kg/m2) for
10 years prior to the liver biopsy, and was diagnosed
as having concurrent AIH and NAFLD. The patient’s
liver biopsy showed typical steatohepatitis (with moder-
ate steatosis, ballooning degeneration, Mallory bodies,
and perivenular and pericellular fibrosis) and AIH (se-
vere portal lymphoplasmacytic infiltrate with interface
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hepatitis and rosette formation). She was treated with
unsodeoxycholic acid (UDCA) and weight control. Her
transaminases (AST, 138IU/l; ALT, 120IU/l) norma-
lized after a weight reduction of 10kg. However, her
ANA titer remained at 1 :640 and her IgG at 3670mg/dl.
Case 2 had been previously diagnosed clinicopatho-
logically as having AIH, with no steatohepatitis shown
on liver biopsy at that time. After prednisolone treat-
ment, her transaminases returned to normal, and she
developed type 2 diabetes mellitus. Five years later, her
transmainases became gradually elevated, and her liver
biopsy specimen showed steatohepatitis without fea-
tures of AIH.

In the systemic group, 7 patients had high titers of
ANA, or their immunoglobulin levels were high due
to the presence of systemic autoimmune disease. Thus,
their AIH scores were high. However, none of these
patients had histological features of AIH. In the “other”
group, 97 patients had scores showing probable AIH.
Among them, 3 patients had relatively high scores; 1
patient had a score of 15, and 2 patients had a score of
14. These 3 patients had high AIH scores due to high
titers of IgG in 1 patient and high titers of ANA plus
high titers of IgG in 2 patients. Histologically, these

3 patients all had advanced fibrosis with moderate to
severe steatosis and ballooning degeneration, without
features of AIH.

Male sex

Of the 103 male patients, 21 (20.4%) had an AIH score
of 10 or more. The highest score was 12 (3 patients):
1 patient was in the overlap group; 1 patient with SLE
was in the systemic group; and 1 patient was in the
“other” group. The histological findings of these 3 pa-
tients showed advanced fibrosis (1, F3; 2, F4), as well as
moderate to severe steatosis with moderate to severe
inflammatory changes, without AIH features.

Scoring parameters for diagnosis of AIH in NAFLD
patients without autoimmune disease (“other” group)
stratified by sex

To evaluate the scoring parameters for the diagnosis of
AIH, we evaluated the AIH scores for titers of serum
globulin or IgG, and the ANA titers, as summarized in
Table 2. Forty-three patients had positive scores for
titers of serum globulin or IgG (1, score 3; 2, score 2; 40,

Table 1. Score for diagnosis of autoimmune hepatitis, without features of histology, in NAFLD patients stratified by sex (n = 212)

Female (n = 109) Male (n = 103)

AIIH score Total Overlapa Systemicb “Other”c Overlapa Systemicb “Other”c

212 2 7 100 2 1 100
16 1 1 0 0 0 0 0
15 1 0 0 1 0 0 0
14 6 0 4 2 0 0 0
13 9 0 1 8 0 0 0
12 16 1 2 10 1 1 1
11 41 0 0 30 0 0 11
10 53 0 0 46 1 0 6
<10 85 0 0 3 0 0 82

a Overlap, patients who had NAFLD and autoimmune hepatitis clinicopathologically
b Systemic, patients who had systemic autoimmune disease other than autoimmune hepatitis
c “Other”, patients who had no autoimmune disease

Table 2. Scoring parameters for diagnosis of autoimmune hepatitis in NAFLD patients
without autoimmune disease (“other” group) stratified by sex (n = 200)

Female Male
AIH score (n = 100) (n = 100) Total

Serum globulins or IgG above normal
>2.0 +3 1 0 1
1.5–2.0 +2 1 1 2
1.0–1.5 +1 23 17 40
<1.0 0 75 82 157

ANA titer
>1 : 80 +3 10 12 22
1 :80 +2 7 3 10
1 :40 +1 20 8 28
<1 : 40 0 63 77 140
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score 1). Only 3 patients (2 females, 1 male) had an AIH
score of more than 1. All 3 of these patients had ad-
vanced fibrosis (1, F3; 2, F4). With respect to ANA
titers, more females had a titer of 1 :40 (20 females, 8
males), while the prevalence of a titer of 1 : 80 or greater
was similar in females and males (17 females, 15 males).

Clinicopathological features of NAFLD patients
without autoimmune disease (“other” group) stratified
by ANA positivity

Two hundred patients (100 females, 100 males) without
any autoimmune disease (“other” group) were classi-
fied based on their ANA titers. Table 3 shows the
univariate comparison of the clinicopathological fea-
tures of the ANA-positive and -negative patients. There
were more females in the ANA-positive group (61.7%)
than in the ANA-negative group (45%; P = 0.032). Age,
prevalence of obesity (BMI, ≥25 kg/m2), diabetes,
hyperlipidemia, and hypertension were similar in the
ANA-positive and ANA-negative groups. The preva-
lence of severely obese patients (BMI, ≥30 kg/m2) was
higher in the ANA-positive group (30.0%) than in the
ANA-negative group (19.3%), but the difference was
not statistically significant. Laboratory data, including
ALP, GGTP, and liver function tests and fibrosis mark-
ers, were similar in the ANA-positive group and the
-negative group. Patients positive for ANA had higher
levels of IgG (the median level of IgG was 1420mg/dl in
ANA-positive patients vs 1259 mg/dl in ANA-negative
patients), AST (the median level of AST was 59 IU/l in
ANA-positive patients vs 47 IU/l in ANA-negative pa-
tients), and ALT (the median level of ALT was 81 IU/l
in ANA-positive patients vs 65 IU/l in ANA-negative
patients), but the differences were not statistically
significant. Histologically, the stage of fibrosis, the grade
of necroinflammation, and the degree of steatosis were
not significantly different between the two groups.

Multivariate logistic regression analysis found that
female sex was an independent predictor of the pre-

sence of ANA (P = 0.029). The odds ratio for female
sex was 2.222, with 95% confidence intervals of
1.085–4.553.

Clinicopathological features in NAFLD patients clas-
sified into two groups by ANA titers are presented in
Table 4. The prevalence of females was the same in the
two groups. However, the prevalence of severely obese
patients (BMI, ≥30kg/m2) was significantly higher in the
group with an ANA titer of 1 : 80 or more (40.6%) than
in the group with an ANA titer of 1 :40 or less (19%;
P = 0.009). The prevalence of metabolic syndrome and
the laboratory data were similar in the two groups.
However, the prevalence of a necroinflammation grade
showing severe activity (grade 3) was higher in the
group with an ANA titer of 1 :80 or more (25%) com-
pared to the group with an ANA titer of 1 : 40 or less
(11.3%; P = 0.037). Multivariate logistic regression
analysis showed that severe obesity (BMI, ≥30kg/m2)
was the only independent predictor of the presence of
an ANA titer of 1 : 80 or more (P = 0.026). The odds
ratio for severe obesity was 2.538, with 95% confidence
intervals of 1.117 to 5.768.

Fibrotic changes, necroinflammation, and steatosis in
the period between biopsies

During the follow-up period, no patients lost more
than 2 kg in weight. The liver biopsy results (fibrosis,
necroinflammation, and steatosis) of eight patients who
were initially ANA-positive and ten patients who were
initially ANA-negative are shown in Fig. 1. Fibrosis
progressed in three patients (two positive for ANA,
one negative for ANA). Inflammation progressed in
five patients (two positive for ANA, three negative for
ANA) and improved in five patients (one positive for
ANA, four negative for ANA). Steatosis decreased in
three patients positive for ANA but increased in seven
patients (three positive for ANA, four negative for
ANA). There was no correlation between the changes
in histology and positivity for ANA. Furthermore, there

Fig. 1. Histological changes of fibrosis,
necroinflammation, and steatosis occur-
ring in the period between two biopsies
(Bx); n = 18 (antinuclear antibodies
[ANA]-positive, n = 8; continuous lines;
ANA-negative, n = 10; dashed lines)
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were no significant differences between ANA-positivity
and ANA-negativity with respect to physical features,
clinical course, and laboratory data.

Discussion

All our patients with biopsy-proven NAFLD were
negative for hepatitis viral markers (AIH score, +3),
drug history (+1), and alcohol intake (+2), and in almost
all patients the ALP/AST (or ALT) ratio was less than
1.5 (+2). Before the liver biopsy, almost all the female
patients (97.2%) and 21 (20.4%) male patients had a
probable or definite AIH score. Distinguishing patients
with NAFLD who had a probable or definite AIH score
(but who did not have AIH) from patients with coexist-
ing NAFLD and AIH was only possible by liver biopsy.
After liver biopsy, only 1 patient (0.5%) could be
classified as “definite AIH”. This result demonstrated
that the AIH score without liver biopsy findings was not
useful for diagnosing AIH in patients with NAFLD, and
reiterated the importance of a liver biopsy in making an
accurate diagnosis and thus avoiding unnecessary AIH
treatment. Previous reports from western countries
have shown that 20%–30% of NAFLD patients have
autoantibodies, but that only about 10% of NAFLD
patients who showed autoantibody -positive NAFLD
(about 2%–3% of all NAFLD patients) were diagnosed
as having both AIH and NAFLD. In our study, the
NAFLD and AIH overlap was much less than that
documented in reports from western countries, and this
is probably due to differences in the ethnicity.

In patients with concurrent NAFLD and AIH, it is
difficult to decide whether to institute corticosteroid
treatment. Steroids are likely to worsen the steatosis but
improve the AIH-related inflammation. We found that,
in patients with histological evidence of concurrent
NASH and AIH, both weight loss and UDCA therapy
were able to normalize the transaminase levels. This
would suggest that NASH and autoimmunity are both
important in the pathogenesis of patients’ liver inflam-
mation and possible in disease progression.

In our study, a high AIH score was mainly due to
ANA positivity. ANA is the most important nonspecific
marker of AIH and can also be found in many other
inflammatory systemic and liver diseases. According to
previous reports, 7%–52% of patients with chronic liver
disease of various causes are positive for ANA.21,22

However, the significance of ANA in chronic liver dis-
ease is uncertain, because the presence of ANA often
does not signify the presence of AIH. The presence of
ANA therefore might be a nonspecific reactive epiphe-
nomenon in genetically predisposed individuals.22,23

With regard to our patients, the coexistence of AIH
and NAFLD was rare. However, the prevalence of

ANA was significantly greater than would have been
expected from findings in Japanese patients with other
chronic liver diseases.21 ANA-positive patients were sig-
nificantly more likely to be female (61.7% of females
and 45.0% of males; P = 0.029), although there was no
significant sex difference among patients with high
ANA titers (≥1 : 80). The number of severely obese pa-
tients (BMI, ≥30kg/m2) was significantly higher among
the patients with high ANA titers. Loria et al.12 sug-
gested that ANA positivity was an accompanying
feature of insulin resistance and was not an index of
primary autoimmune disease. It has been speculated
that the host’s or dietary triglycerides enhance adipose
tissue or monocyte production of proinflammatory
cytokines, such as tumor necrosis factor (TNF) alpha
and interleukin (IL)-6,13,24 and this might promote liver
injury and/or trigger the production of autoantibodies.

Moreover, essential fatty acid deficiency is known to
have a beneficial effect in the development of systemic
lupus erythematosus (SLE) in mice.25 Unfortunately, in
our study we did not assess insulin resistance, though it
is very important to note that female sex was signifi-
cantly associated with a low ANA titer, while severe
obesity was significantly associated with high ANA
titers. Thus, we propose that low ANA titers represent
nonspecific changes occurring in patients with chronic
liver disease, while high ANA titers are specific features
of severe obesity, which also cause NAFLD. It is pre-
sently unknown whether therapeutic interventions
aimed at improving insulin sensitivity can reverse ANA
positivity in patients with NAFLD. Obviously, further
studies are required to clarify this issue.

The prevalence of ANA positivity in NASH has been
reported to range from 12% to 35%.11–16 Adams et al.13

found that the presence of autoantibodies was asso-
ciated with a higher fibrosis stage and a higher
necroinflammatory grade, as well as higher serum
levels of gammaglobulins and a higher frequency of
hypergammaglobulinemia. Our data documented that
high ANA titers (≥1 : 80) were weakly associated with
necroinflammatory changes on univariate analysis, but
ANA positivity was not associated with the fibrosis
stage. Furthermore, ANA positivity had no prognostic
clinicopathological significance in our follow-up study.
Loria et al.12 also have reported that ANA is not associ-
ated with any histologic injury. Therefore, we would
suggest that ANA positivity frequently represents a
nonspecific antibody response in NAFLD patients.
However, the clinical significance of ANA in NAFLD
has not yet been determined and requires further
study.1

The main findings of our study included that: (1) the
AIH score without liver biopsy results was not useful
for diagnosing AIH in NAFLD patients; (2) patients
with NAFLD had a higher prevalence of ANA posi-
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tivity than patients with other chronic liver disease; (3)
ANA positivity was significantly higher in female pa-
tients than in male patients, while obesity was signifi-
cantly associated with a high ANA titer (≥1 :80) in
NAFLD patients; and (4) the presence of ANA did not
have prognostic clinicopathological significance. In
patients who have both elevated ANA titers and risk
factors for NAFLD, these findings underscore the im-
portance of performing a liver biopsy to make a defini-
tive diagnosis before starting corticosteroid therapy.
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