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Abstract

Background and Aim Autoimmune (AI) markers are
reported in patients with steatohepatitis-related liver dis-
ease. However, their clinical significance is unclear.
Methods Charts of patients due to alcoholic liver disease
(ALD) or nonalcoholic fatty liver disease (NAFLD) were
stratified for antinuclear antigen (ANA > 1:80), anti-
smooth muscle antibody (ASMA > 1:40), or antimito-
chondrial antibody (AMA > 1:20). Study outcomes were
patient survival and complications of liver disease.
Results  Of 607 patients (401 NAFLD), information about
Al markers was available for 398 (mean age 50 & 15 year;
52 % males; median body mass index (BMI) 38; 44 % dia-
betic; 62 % nonalcoholic steatohepatitis (NASH) as type of
steatohepatitis; median MELD score 9). A total of 78
(19.6 %) patients were positive for Al markers without dif-
ferences for ALD versus NAFLD, cirrhosis versus no cir-
rhosis, and NASH versus no NASH. There were no
differences for age, gender, BMI, cirrhosis at presentation,
MELD score, endoscopic findings, and histology based on
Al markers. Serum ALT was higher among patients with Al
markers (65 & 46 vs. 59 4+ 66 IU/l; P = 0.048). Data
remained unchanged on analyzing NAFLD patients. None of
the 11 ANA-positive patients (1:640 in 4) showed findings
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of Al hepatitis. Biopsy in three AMA-positive patients
showed mild bile duct damage in one patient. On median
follow-up of about 3 years, there were no differences in liver
disease outcomes (ascites, encephalopathy, variceal bleed-
ing), hepatocellular carcinoma, transplantation, and survival.
Conclusions Autoimmune markers are frequently present
in steatohepatitis-related liver disease patients. Their
presence is an epiphenomenon without histological chan-
ges of autoimmune hepatitis. Further, their presence does
not impact clinical presentation and follow-up outcomes.

Keywords NAFLD - ALD - NASH - Fatty liver -
Autoimmunity

Introduction

Autoimmune markers have frequently been reported in
patients with nonalcoholic fatty liver disease (NAFLD) [1-
7]. Prevalence of these markers in NAFLD patients ranges
from 12 to 48 % [1-3, 7]. Data are conflicting on the
clinical and pathological importance of these markers in
NAFLD patients. While some studies report no difference
in the clinical implication of the autoimmune markers [3,
7], others report worse outcomes in patients with positive
autoimmune markers [1, 5]. However, in the presence of
high titers of autoimmune markers along with signs sug-
gestive of autoimmune liver disease, AASLD recommends
complete workup for autoimmune liver disease with a liver
biopsy [8]. Patients with alcoholic liver disease (ALD)
have similar histopathology as NAFLD with spectrum of
disease progressing through stages of steatohepatitis.
Studies describing prevalence and significance of autoim-
mune markers have been scarce in patients with alcoholic
steatohepatitis [9]. We performed this study to examine
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(a) the prevalence of autoimmune markers in well-char-
acterized patients with alcoholic liver disease (ALD) or
with NAFLD and (b) the impact of these markers on the
disease progression and outcomes.

Materials and Methods
Study Design and Population

After obtaining permission from the institutional review
board, a retrospective chart review was performed for all
patients seen and managed at our center with a discharge
diagnosis of ALD or NAFLD during 2007 and 2011. ALD
was defined as liver disease in patients with alcohol use of
more than 50 g/day in males and 30 g/day in females for
more than 5 years after excluding other causes of liver
disease [10]. NAFLD was defined with the presence of
fatty liver on liver imaging and/or elevated liver enzymes
along with the exclusion of other liver diseases and docu-
mented alcohol use of <10 g/day [8]. The study population
was stratified based on the presence or the absence of
autoimmune markers. Checking autoimmune markers for
all three autoantibodies at our center is a part of the pro-
tocol assessment of etiology of liver disease. These
autoimmune markers are checked using immunofluores-
cence technique and reported in titers. An individual
patient was considered positive for autoimmune markers if
titers for antinuclear antigen (ANA), antismooth muscle
antibody, (ASMA) and antimitochondrial antibody (AMA)
were greater than 1:80, 1:40, and 1:20, respectively.

Outcomes

Study population on follow-up after the diagnosis of
respective disease was evaluated for the following study
outcomes: death, development of cirrhosis, hepatocellular
carcinoma (HCC), and decompensation of liver disease
including esophageal variceal hemorrhage or ascites or
porto-systemic encephalopathy. Cirrhosis was defined
based on clinical, biochemical, and imaging criteria, and
HCC was defined based on AASLD criteria [11]. For
patients who were lost to follow-up, information from
social security death index was used to confirm and collect
data on patient survival.

Data Collection

Charts were reviewed for collection of data on: patient
demographics (age, gender, and race), body mass index
(BMI), history and amount of alcohol use, comorbidities
(diabetes, hypertension, dyslipidemia), disease status at pre-
sentation (cirrhosis or no cirrhosis, HCC, or decompensation)

with dates of onset, laboratory values for MELD score cal-
culation, and autoimmune markers (ANA, ASMA, AMA)
with their titers. Liver imaging findings were recorded for
diagnosis of cirrhosis or HCC. Endoscopy findings were
recorded for the presence of portal hypertensive gastropathy
and for esophageal varices. Portal hypertensive gastropathy
was classified into absent, mild to moderate, and severe.
Varices were also categorized into absent, small, and medium
to large. Liver histology when available was recorded for
components of NAFLD activity score and fibrosis stage.
NAFLD activity score is the sum of scores of steatosis, lob-
ular inflammation, and ballooning ranging from O to 8 [12].
Steatosis was graded based on the proportion of hepatocytes
containing fat as grade 0 (up to 5 %), grade I (5 to <33 %),
grade IT (33 to <66 %), and grade III (>66 %). Similarly,
lobular inflammation and hepatocyte ballooning were graded
as none, mild to moderate, or severe [17]. The stages of
fibrosis were recorded as follows: Stage 0, no fibrosis; Stage
1, portal fibrosis; Stage 2 peri-portal fibrosis; Stage 3, bridging
fibrosis; Stage 4, cirrhosis [13]. Liver biopsies of patients with
positive autoimmune markers were examined for the pres-
ence of autoimmune hepatitis and recorded for the presence of
portal infiltrates, interface hepatitis plasma cells, and bile duct
damage.

Data Analyses

Baseline characteristics were compared for patients with
ALD or with NAFLD using Chi-square and Student’s
t tests for categorical and continuous variables, respec-
tively. Cumulative curves were generated comparing
patients with and without autoimmune markers for out-
comes after adjusting for age, gender, and MELD score
from Cox proportional hazard models. Patients lost to
follow-up and those without the event at the time of their
last follow-up were censored. P values <0.05 were con-
sidered significant. Analyses were performed using the
Statistical Analyses Software (SAS Institute, Cary, NC,
USA).

Results

A total of 607 patients were seen and managed between
2007 and 2011 for steatohepatitis-related liver disease (401
NAFLD) at our center. Of these, 398 patients with infor-
mation on autoimmune markers were included in the
analysis. A total of 78 (19.6 %) patients had any of the
autoimmune markers positive. ANA was positive in 65
(16.3 %), ASMA in 11 (2.8 %) and AMA in 4 (1 %)
patients. Prevalence of autoimmune markers was similar
comparing patients with NAFLD or ALD (Fig. 1). Preva-
lence remained similar comparing patients with and
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Fig. 1 Prevalence of autoimmune markers among patients with
steatohepatitis

without cirrhosis at the time of presentation (38 of 186
[20.4 %] vs. 40 of 212 [18.9 %], P = 0.70). Further,
among 87 NAFLD patients with available NASH activity
score (NAS), there were no differences comparing patients
with  NASH (NAS > 4) with those without NASH
(NAS < 4), six of 51 (11.8 %) versus three of 36 (8.3 %),
P = 0.60.

Baseline Characteristics

Patients with positive autoimmune markers when com-
pared to those with the absence of these markers were
similar for age, gender, and ethnicity. About 60 % of
patients had cirrhosis at the time of initial evaluation with
no differences comparing patients with and without
autoimmune markers. None of the patients with positive
autoimmune markers had HCC at presentation, compared
to 9 (3 %) patients negative for autoimmune markers
having HCC at presentation. However, this difference was
not statistically significant (Table 1).

Laboratory Findings

Laboratory values were similar comparing patients with and
without autoimmune markers for mean corpuscular volume,
serum albumin, and MELD score. Serum alanine amino-
transferase (ALT) values were higher among patients with
positive autoimmune markers (65 4 46 vs. 59 + 66 IU/I;
P = 0.048) without any differences in aspartate amino-
transferase (AST) or AST/ALT ratio (Table 1). Serum
immunoglobulin G values were similar in the two groups
with about 7 % of patients in each group having values
above the upper limit of normal. Data remained unchanged
on analysis of 266 NAFLD patients with differences in
serum ALT levels (93 & 19 vs. 89 & 6; P = 0.02) and
other baseline characteristics being similar comparing
patients with and without autoimmune markers.

Endoscopic Findings

Endoscopy findings were available on 194 patients with
cirrhosis (38 positive for autoimmune markers) only.
About 57 % of patients had portal hypertensive gastropathy
and 38 % showed the presence of esophageal varices.
There were no differences in the prevalence of or severity
of these endoscopic findings comparing patients with and
without autoimmune markers (Fig. 2). Again, on analyzing
142 NAFLD patients, data remained unchanged.

Histological Findings

Liver histology was available in 116 (15 positive for
autoimmune markers) patients. About 73 % (11 of 15)
patients with positive autoimmune markers had advanced
fibrosis or cirrhosis compared to 49 % of patients without
autoimmune markers; P = 0.11 (Fig. 3). Data on components

Table 1 Baseline

characteristics comparing Al markers —ve (N = 320) Al markers +ve (N = 78) P

patieints without and with Age in years (mean + SD) 49 + 22 52 £ 11 0.27

autoimmune markers
Gender (% males) 53 48 0.46
Race (% caucasians) 88 87 0.97
Cirrhosis at presentation (%) 58 59 0.79
HCC at presentation (%) 3 0 0.16
Mean corpuscular volume 92 £ 9 93 +£19 0.49
ALT (IUN) 50 + 45 65 + 46 0.048
AST (IU/1) 59 + 66 66 + 43 0.41
AST/ALT ratio 1.36 £ 0.8 1.4 £0.7 0.49
Albumin (mg/Dl) 362 34 +£0.7 0.29
MELD score 948 9+7 0.51
IgG (mg/Dl) 1706 + 2362 1624 + 842 0.82
% 1gG > ULN IgG 7.3 7.7 0.17

Al autoimmune, HCC hepatocellular carcinoma, MELD model for end stage liver disease, ALT alanine
aminotransferase, AST aspartate aminotransferase, ULN upper limit of normal, /gG immunoglobulin G
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Fig. 2 Endoscopic findings on portal hypertensive gastropathy
among patients with steatohepatitis comparing patients without (gray
bars) and with (black bars) autoimmune markers
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Fig. 3 Histological findings comparing patients without (gray bars)
and with (black bars) autoimmune markers

of NAFLD activity score (NAS) were available for 108 (15
positive for autoimmune markers) patients. Moderate to sev-
ere steatosis was more prevalent among patients without
autoimmune markers (66 vs. 33 %; P = 0.02) with no dif-
ferences in other components of hepatocyte ballooning or
lobular inflammation (Fig. 3). NAFLD activity score was
similar in the two groups (3.8 £ 1.7vs.3.5 £ 1.5; P = 0.34).

Liver biopsies on patients with positive autoimmune
markers were further reviewed for findings of autoimmune
hepatitis or primary biliary cirrhosis (Table 2). Of the 11
ANA-positive (titers 1:640 in 4) patients with available
histological findings, portal infiltrate was present in seven
patients and was of moderate degree in two patients. The
infiltrate consisted on plasma cells in only one patient. This
patient also had evidence of interface activity and was
histologically diagnosed as probable autoimmune hepatitis
with  ANA of 1:160 and negative ASMA and AMA
(Table 2). She was started on corticosteroids at an outside
hospital. After being evaluated at our center, she was
diagnosed to not have autoimmune hepatitis and steroids
were discontinued. Another patient had histological evi-
dence of bile duct damage and interface activity. There was
no other evidence of primary biliary cirrhosis in this patient

with negative AMA and normal alkaline phosphatase value
(Table 2). Of three AMA-positive patients with available
histology, two had no evidence of primary biliary cirrhosis
on biopsy and also had normal alkaline phosphatase levels.
Third patient with AMA titer of 1:640 had minimal bile
duct damage but had normal alkaline phosphatase. This
patient diagnosed with primary biliary cirrhosis was treated
with ursodeoxycholic acid.

Outcomes and Patient Survival

On a median follow-up of about 3 years, there were no
differences in the development of liver-related events
(ascites, variceal bleeding, or encephalopathy), HCC, and
overall patient survival, when patients with and without
autoimmune markers were compared (Table 3). Among
212 patients without cirrhosis at presentation, autoimmune
marker positivity did not increase odds for the development
of cirrhosis after controlling for age, gender, and Charlston
comorbidity index with OR (95 % CI) 1.32 (0.69-2.55).
Age remained a predictor for development of cirrhosis
[1.04 (1.02-1.06)], without impact of gender or comor-
bidity index. Similar analysis on NAFLD patients produced
similar results. A total of 11 of 265 (4.2 %) NAFLD
patients received liver transplantation on follow-up with no
differences comparing patients with and without autoim-
mune markers (two of 44 vs. nine of 221, respectively;
P = 0.34).

Discussion

Main findings of this retrospective study are as follows:
(a) autoimmune markers are present in about 20 % of
patients with steatohepatitis-related liver disease, (b) the
prevalence of these markers is similar among patients with
alcoholic liver disease compared to patients with NAFLD,
(c) the presence of autoimmune markers does not impact
the clinical presentation and is not associated with changes
of autoimmune hepatitis on liver histology, and (d) the
presence of these markers does not influence the natural
history and course of disease on follow-up.

Prevalence of autoimmune markers has been shown to
vary from 12 to 48 % among various studies [1-4, 7]. Our
study with prevalence rate of about 20 % is consistent with
these data. Prevalence in this study was similar in both
alcoholic liver disease and NAFLD patients. Although the
presence of autoimmune markers has been reported in
other liver diseases [1, 4, 14], ours is the first study of their
presence in patients with alcoholic liver disease. The data
on impact of these autoimmune markers on the outcome of
liver disease are conflicting with some studies reporting no
impact [3, 7], while others showing worse outcomes in the
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Table 2 Histology details among patients with steatohepatitis-related liver disease and positive autoimmune markers

ANA titer ASMA titer AMA titer Portal infiltrate Plasma cell infiltrate Bile duct damage Interface activity
1 1:320 <1:20 <1:20 0 0 0 0
2 1:160 <1:20 <1:20 Mild 0 0 0
3 1:640 <1:20 <1:20 0 0 0 0
4 1:160 <1:20 <1:20 Moderate 1 0 1
5 1:1280 1:20 <1:20 Mild 0 0 0
6 1:160 <1:20 <1:20 Moderate 0 1 1
7 1:160 <1:20 <1:20 0 0 0 0
8 1:640 1:40 <1:20 Mild 0 0 0
9 1:320 <1:20 <1:20 0 0 0 0
10 1:320 <1:20 <1:20 Mild 0 0 0
11 1:1280 1:20 <1:20 Mild 0 0 0
12 1:80 1:20 1:160 0 0 0 0
13 1:80 1:20 1:640 Mild 0 Minimal 0
14 1:80 1:20 1:80 0 0 0 0
ANA antinuclear antigen, ASMA antismooth muscle antibody, AMA antimitochondrial antibody
Table 3 Outcomes and survival comparing patients without and with autoimmune markers

Autoimmune marker negative Autoimmune markers positive Median time (years) Log rank P

Death 10 22 33vs. 3 0.34
HCC 8 0 31vs. 3 0.18
Variceal bleeding 15 20 3 vs. 2.8 0.99
Ascites 38 56 2.1vs. 1.8 0.82
Encephalopathy 38 52 2.8 vs. 2.4 0.38

HCC hepatocellular carcinoma

presence of autoimmune markers [1, 5]. Our results
showing no impact of the markers on the liver disease
outcomes are similar to data reported by Vuppalnchi [7]
and Cotler [3].

The results of our study suggest that the presence of
autoimmune markers among characterized patients with
steatohepatitis-related liver disease is likely an epiphe-
nomenon and not a representation of underlying autoim-
mune hepatitis. Among 11 patients in this study with
positive autoimmune markers including four patients with
high titers of ANA of 1:640 or above, there was no his-
tological evidence of autoimmune hepatitis.

Our study has limitations of a retrospective study with
selection bias and is also limited to one center. These
findings need confirmation from other centers and in larger
prospective studies for their generalizability. Until then,
liver biopsy may be considered to evaluate for underlying
autoimmune liver disease among uncertain cases for
diagnosis of steatohepatitis-related liver disease as is also
recommended by the AASLD [8]. Strict case definition and
accurate characterization of alcoholic liver disease and
NAFLD are strength of this study.
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In summary, autoimmune markers are frequently present
among patients with steatohepatitis-related liver disease.
These autoimmune markers do not impact the presentation
and course of liver disease. Non-specific antigenic stimu-
lation through the gut-liver axis may probably be mediat-
ing this epiphenomenon. However, the exact mechanism
remains unknown and needs to be investigated.
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