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Abstract

Background and Aims: Autoimmune hepatitis (AIH) fre-
quently coexists with extrahepatic autoimmune diseases 
(EADs), but their prevalence, characteristics, progression, 
and treatment effect in the Han Chinese population re-
main unclear. This study aimed to evaluate the prevalence 
and spectrum of EADs and to assess their clinical features, 
disease course, and treatment outcomes in Han Chinese 
patients with AIH. Methods: Medical records of 371 Han 
Chinese patients with AIH (diagnosed from March 2016 
to October 2023) were retrospectively analyzed. Results: 
Among the 371 AIH patients, 304 (81.94%) were female, 
with a median age of 52.5 years (interquartile range, 46.0–
61.0). A total of 23.98% (89/371) had at least one EAD, 
including 27.06% (82/303) in type 1 AIH, 11.11% (7/63) in 
antibody-negative AIH, and none in type 2. A single EAD was 
the most common (20.21%, 75/371). The most frequent 
EADs were Sjogren’s syndrome (8.63%) and autoimmune 
thyroid disease (8.36%). Compared with patients without 
EADs, those with EADs had lower alanine aminotransferase, 
red blood cell, and hemoglobin levels, but higher aspartate 
aminotransferase/alanine aminotransferase ratio and antinu-
clear antibody (ANA) positivity (all P < 0.05). ANA positiv-
ity was independently associated with EADs (odds ratio = 
2.209, 95% confidence interval = 1.242–3.927, P = 0.007). 
After three months of treatment, the complete biochemical 
response rate was lower in the EADs group than in the non-
EADs group (40.0% vs. 55.3%, P = 0.024), whereas no sig-
nificant differences were observed at 6, 12, 24, or 36 months 
(all P > 0.05). Conclusions: In the Han Chinese population, 
23.98% of AIH patients had EADs, with Sjogren’s syndrome 
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and autoimmune thyroid disease being the most common. 

ANA positivity was a significant risk factor for EADs. EAD 
patients had a poorer initial treatment response at three 
months, but comparable long-term biochemical response 
from six months.
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Introduction
Autoimmune hepatitis (AIH) is a combination of immune, 
genetic, and environmental factors that result in an ab-
normal attack on the immune system on hepatocytes.1,2 
The condition can present as acute or chronic, which, if 
left untreated, can progress to cirrhosis, liver failure, and 
even hepatocellular carcinoma. The condition is character-
ized by elevated aminotransferase and immunoglobulin G 
(IgG) levels, serum autoantibody positivity, as well as typi-
cal histological features, such as lymphoid and plasma cell 
infiltration and moderate-to-severe interface hepatitis.3 It is 
evident that a considerable number of extrahepatic autoim-
mune diseases (EADs) exhibit genetic (HLA class I B8 and 
HLA class II DR3, DR4, and DR52a) and immune suscep-
tibility characteristics analogous to those of AIH.4 Conse-
quently, these diseases are regarded as being associated 
with AIH and have been incorporated into the original and 
revised diagnostic criteria established by the International 
Autoimmune Hepatitis Group (hereinafter referred to as 
IAIHG).5 A number of studies have demonstrated that treat-
ment strategies for coexisting autoimmune diseases exhibit 
both similarities and differences, necessitating a compre-
hensive approach to address both conditions. The lack of 
timely treatment may lead to progressive liver injury and, 
in some cases, necessitate liver transplantation. This high-
lights the importance of early diagnosis and management 
of AIH and associated rheumatic autoimmune diseases to 
prevent disease progression.
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Research has demonstrated that 20–50% of patients di-
agnosed with AIH also exhibit comorbidity with other auto-
immune diseases affecting diverse organ systems, including 
autoimmune thyroid disease (AITD), autoimmune connective 
tissue diseases, inflammatory bowel disease (IBD), glomeru-
lonephritis, immune thrombocytopenic purpura, and a wide 
range of pulmonary, neurological, and endocrine system ab-
normalities.6–8 The most commonly reported associations 
between primary biliary cirrhosis (PBC) and EADs include 
AITD, systemic lupus erythematosus (SLE), Sjogren’s syn-
drome (SS), and IBD. EADs may precede or coexist with AIH 
and can also emerge years after the initial diagnosis of AIH. 
Studies have shown that the coexistence of EADs is more 
common among AIH patients who are smooth muscle anti-
body-negative, female, or have a positive family history of 
autoimmune diseases. The presence of EADs has been re-
ported to influence the clinical phenotype of AIH; however, 
the extent to which it modifies disease progression or af-
fects long-term clinical outcomes remains uncertain. A study 
from the Netherlands demonstrated that the combination of 
other autoimmune diseases was an independent risk factor 
for early relapse in patients with AIH following the discon-
tinuation of immunosuppressive drugs.9 Nevertheless, the 
extant literature on this subject is limited, with the majority 
of studies being case reports or conducted in other races. 
The present state of knowledge regarding the incidence of 
combined EADs and their biochemical, immunological, and 
pathological characteristics, as well as the response to treat-
ment, remains incomplete. Furthermore, the limited number 
of studies conducted in the Han Chinese population is of par-
ticular concern. This study aimed to investigate the incidence 
of concomitant EADs among AIH patients in the Han popula-
tion and to characterize their clinical, pathological, and thera-
peutic features, with the goal of providing clinical insights 
and improving the prognosis of patients with AIH.

Methods

Study population
This retrospective study was conducted to analyze the clinical 
data of patients diagnosed with AIH who were hospitalized at 
The Second Affiliated Hospital of Nanjing University of Chi-
nese Medicine from March 2016 to October 2023. The study 
was approved by the Medical Ethics Committee of the Second 
Hospital of Nanjing (2024-LS-Ky-069; August 13, 2024).

Inclusion and exclusion criteria
Inclusion criteria: All patients were diagnosed according to 
the 1999 revised IAIHG criteria.5,10 Patients with character-
istics of drug-induced autoimmune hepatitis (DIAIH) were 
evaluated using both the simplified AIH score proposed by 
Hennes (score ≥ 7) and the Roussel Uclaf Causality Assess-
ment Method (RUCAM) (score < 6).11,12 EADs were defined 
as autoimmune disorders occurring concurrently with AIH 
and included one or more of the following: AITD, hyperthy-
roidism, rheumatoid arthritis, vitiligo, psoriasis, SLE, sys-
temic sclerosis, antiphospholipid syndrome, autoimmune 
thrombocytopenia, autoimmune hemolytic anemia, intersti-
tial pneumonia, type 1 diabetes, SS, and IBD. All of these 
diseases were diagnosed on the basis of internationally rec-
ognized criteria,13–18 when available.

Exclusion criteria: (1) Patients with positive markers for 
any of the hepatitis viruses; (2) Pregnancy and lactation; (3) 
Overlap syndrome, primary biliary cholangitis, primary scle-
rosing cholangitis; (4) Incomplete hospitalization data; (5) 
Long history of heavy alcohol consumption; (6) Patients with 

suspected drug-induced liver injury were defined as those 
with a RUCAM score ≥ 6.

Laboratory indicators and liver biopsy pathology
Blood routine was performed using a blood cell analyzer 
(Model BC-3000; Maiduan Biomedical Electronics Co., Ltd., 
Shenzhen, China), while biochemical indicators were detect-
ed using an automatic biochemical analyzer (Model AU2700; 
Olympus Corporation, Tokyo, Japan). All patients selected for 
liver puncture biopsy were biopsied using an automatic ad-
justable biopsy gun (Bard Peripheral Vascular, Inc., Tempe, 
Arizona, USA), and liver puncture biopsy was performed us-
ing 16G puncture needles under ultrasonography guidance. 
The liver tissue obtained had to be over 2.0 cm in length, 
and a minimum of 11 portal tracts was required. Following 
fixation, the embedding of the liver tissue was conducted, af-
ter which serial sections were subjected to HE, Masson, and 
reticulin staining, or special stains according to the specific 
conditions. Two pathologists independently reviewed the sec-
tions under a light microscope for diagnosis, as well as grad-
ing of inflammatory activity and fibrosis staging. The Scheuer 
scoring system was utilized for grading inflammation (G) and 
staging fibrosis (S) in liver tissue.19

Treatment and biochemical response
All patients received standard non-specific immunosup-
pressive therapy according to the guidelines,1 including 
predniso(lo)ne combined with azathioprine, predniso(lo)ne 
combined with mycophenolate mofetil, or predniso(lo)ne 
monotherapy. Adjustments to the dose were made according 
to the results of follow-up observations, in accordance with 
the principle of individualization. Meanwhile, patients with 
EADs received appropriate EAD treatment according to their 
guidelines.13–18 Throughout the treatment period, patients 
were meticulously monitored for the occurrence of adverse 
reactions, including but not limited to osteoporosis, infection, 
hypertension, and cataracts. Furthermore, complete blood 
count, liver and renal function tests, and electrolyte levels 
were closely monitored. In addition, abdominal ultrasonog-
raphy of the liver, gallbladder, and spleen was performed to 
identify any potential abnormalities.

The follow-up period began at the time of AIH diagnosis 
and initiation of treatment, with the final follow-up conducted 
in October 2024. The primary objective of follow-up was to 
evaluate treatment outcomes and disease progression, in-
cluding the occurrence of newly developed cirrhosis, ascites, 
esophageal and gastric varices, variceal bleeding, hepatocel-
lular carcinoma, and other related complications.

Complete biochemical response was defined as the nor-
malization of serum aminotransferases (aspartate ami-
notransferase (AST) and alanine aminotransferase (ALT)) 
and IgG levels. Insufficient response was defined as failure to 
achieve a complete biochemical response. Non-response was 
defined as a decrease in serum transaminases of less than 
50% within four weeks after initiation of treatment.

Statistical analyses
The analysis was conducted using SPSS 26.0 software. Con-
tinuous variables that conformed to a normal distribution 
were expressed as the mean ± standard deviation. Con-
tinuous variables that exhibited a skewed distribution were 
expressed as the median (P25, P75). Categorical variables 
were expressed as actual numbers and percentages. The 
Mann–Whitney test was employed to assess continuous vari-
ables. Intergroup comparisons of categorical variables were 
performed using the χ2 test or Fisher's exact probability test. 



Journal of Clinical and Translational Hepatology 2025 3

Ma Y.Y. et al: EADs in AIH: Prevalence, Predictors and Treatment Outcomes

Binary logistic regression analysis was used to determine the 
association between baseline clinical and biochemical vari-
ables and the occurrence of EADs. A P-value < 0.05 was con-
sidered statistically significant.

Results

Demographic characteristics of AIH patients and fre-
quency of extrahepatic immunological diseases
Among the 371 patients with AIH (Fig. 1), 303 (81.67%) 
had type 1 AIH, 5 (1.35%) had type 2 AIH, and 63 (16.98%) 
were antibody-negative. Overall, 89 patients (23.98%) had 

at least one EAD, including 82 (27.06%) with type 1 AIH, 7 
(11.11%) with antibody-negative AIH, and none with type 2 
AIH. Based on the number of EADs, a single EAD was most 
common (20.21%, 75/371), followed by two EADs (3.23%, 
12/371), while three or more EADs were rare (0.53%, 2/371) 
(Fig. 2). Regarding specific types of EADs, SS was the most 
prevalent (8.63%), followed by AITD (8.36%), rheumatoid 
arthritis (1.89%), hyperthyroidism (1.62%), and SLE, sys-
temic sclerosis, and interstitial pneumonitis (each 1.08%). 
The prevalence of EADs did not differ significantly among 
patients aged <40 years (22.41%, 13/58), 40–60 years 
(25.35%, 55/217), and >60 years (21.88%, 21/96) (χ2 = 
0.53, P > 0.05). Similarly, the distribution of both AITD and 
SS showed no significant differences among age groups (<40 
years, 40–60 years, and >60 years; P > 0.05) (Table 1).

Comparison of demographics, laboratory tests, and 
pathology between AIH patients without and with 
EADs
There were no statistically significant differences in terms 
of age, gender, total bilirubin, AST, alkaline phosphatase, 
gamma-glutamyl transferase, albumin, globulin, creatinine, 
international normalized ratio, white blood cell, platelet, IgG, 
immunoglobulin M, smooth muscle antibody, anti-actin an-
tibody, antimitochondrial antibody, anti-sp100, anti-gp210, 
anti-liver/cytosol antibody type 1, and soluble liver antigen/
liver-pancreas antibodies between patients with and without 
EADs (all P > 0.05). In the EAD group, ALT, red blood cell 
(RBC) count, and hemoglobin (Hb) levels were significantly 
lower than those in the non-EAD group (P < 0.05). Con-
versely, the AST/ALT ratio and antinuclear antibody (ANA) 

Fig. 1.  Study design flowchart. AIH, autoimmune hepatitis; RUCAM, Roussel Uclaf Causality Assessment Method; AIDS, acquired immune deficiency syndrome.

Fig. 2.  Distribution of the number of extrahepatic autoimmune diseases 
among AIH patients. AIH, autoimmune hepatitis.
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positivity rate were significantly higher in the EAD group (P 
< 0.001) (Table 2). No significant differences were observed 
in the degree of hepatic fibrosis or inflammation between the 
two groups (P > 0.05).

Risk factors associated with the development of 
EADs in AIH
Factors showing significant differences in baseline charac-
teristics between AIH patients without and with EADs (P < 
0.05) were included in multifactorial binary logistic regres-
sion analysis. ANA positivity at baseline (odds ratio = 2.209, 
95% confidence interval = 1.242–3.927, P = 0.007) was 
significantly associated with the occurrence of EADs in AIH 
patients, whereas baseline ALT, AST/ALT, RBC, and Hb were 
not identified as independent risk factors for the occurrence 
of EADs (all P > 0.05) (Fig. 3).

Treatments and follow-ups
A total of 89 cases were not treated at our hospital, while 
216 cases received treatment and were followed up. Follow-
ing a three-month treatment period, the rate of complete 
biochemical response was higher in the AIH without EADs 
group than in the AIH with EADs group (55.3% vs. 40.0%, P 
= 0.024). However, there was no difference between the two 
groups at 6, 12, 24, or 36 months of treatment (P > 0.05) 
(Table 3).

The average duration of follow-up was 30.65 months 
(range, 3–60). No new cases of cirrhotic ascites, ruptured 
esophagogastric variceal bleeding, or hepatic encephalopathy 
were observed, but hepatocellular carcinoma developed in five 

cases (1.35%). Pretreatment complications were observed in 
31 out of 371 patients (8.36%), including ascites (31/371, 
8.36%), hepatic encephalopathy (7/371, 1.89%), bleeding 
from esophagogastric fundal varices (5/371, 1.35%), and 
spontaneous bacterial peritonitis (2/371, 0.54%) (Table 4).

The study observed a range of facial changes, including 
weight gain, acne, round face, purple lines, alopecia, buffalo 
hump, and facial hirsutism, in 85% of patients following six 
months of glucocorticoid treatment. The following severe ad-
verse effects were observed: diabetes mellitus in 19.91% of 
cases, hypertension in 29.17%, fracture in 1.39%, and lung 
infection in 2.78%. No cases of psychosis, pancreatitis, or 
malignant tumors in other parts of the body were observed. 
Leukopenia was observed in 1.35% (n = 5) of cases following 
azathioprine treatment (Table 4).

Discussion
The liver, being the largest lymphoid organ involved in im-
mune response and maintenance of immune tolerance, is 
also one of the target organs for autoimmune diseases.20 
The present study revealed that 64.15% of the subjects were 
above 50 years of age, and 81.94% were female. These de-
mographics are consistent with those reported in other stud-
ies,21–23 which have indicated that immune disorders are 
more prevalent in the female population. This phenomenon 
has been attributed to the influence of sex hormones, specifi-
cally estrogens and luteinizing hormone, as previously dem-
onstrated in a separate study.24 As demonstrated by several 
recent studies,25,26 the presence of the X chromosome has 
been identified as a significant contributing factor to the risk 

Table 1.  Frequency of EADs among AIH patients as stratified by age (n = 371)

EADs, n (%) Total  
(n = 371)

<40y  
(n = 58)

40–60y  
(n = 217)

>60y  
(n = 96) P

Autoimmune thyroid diseases 37 (9.97) 1 (1.72) 27 (12.44) 9 (9.38) –

    Autoimmune thyroiditis 31 (8.36) 5 (8.62) 18 (8.30) 8 (8.33) 0.997

    Hyperthyroidism 6 (1.62) 0 (0.00) 5 (2.30) 1 (1.04) –

Autoimmune connective tissue disorder 56 (15.09) 6 (10.34) 34 (15.67) 16 (16.67) –

    Sjogren's syndrome 32 (8.63) 1 (1.72) 21 (9.68) 10 (10.42) 0.122

    Rheumatoid arthritis 7 (1.89) 2 (3.45) 5 (2.30) 0 (0.00) –

    Systemic lupus erythematosus 4 (1.08) 1 (1.72) 2 (0.92) 1 (1.04) –

    Systemic sclerosis 4 (1.08) 0 (0.00) 2 (0.92) 2 (2.08) –

    Psoriasis 3 (0.81) 1 (1.72) 1 (0.46) 1 (1.04) –

    Vitiligo 2 (0.54) 1 (1.72) 0 (0.00) 1 (1.04) –

    Antiphospholipid syndrome 2 (0.54) 0 (0.00) 1 (0.46) 1 (1.04) –

Autoimmune hematological disease 6 (1.62) 2 (3.45) 4 (1.84) 0 (0.00) –

    Immune thrombocytopenia 3 (0.81) 1 (1.72) 2 (0.92) 0 (0.00) –

    Autoimmune hemolytic anemia 3 (0.81) 1 (1.72) 2 (0.92) 0 (0.00) –

Lung disorders 4 (1.08) 1 (1.72) 1 (0.46) 2 (2.08) –

Interstitial pneumonia 4 (1.08) 0 (0.00) 2 (0.92) 2 (2.08) –

Renal disease 1 (0.27) 1 (1.72) 0 (0.00) 0 (0.00) –

Autoimmune gastrointestinal disease 2 (0.54) 0 (0.00) 2 (0.92) 0 (0.00) –

    Inflammatory bowel disease 2 (0.54) 0 (0.00) 2 (0.92) 0 (0.00) –

Type 1 diabetes mellitus 1 (0.27) 0 (0.00) 1 (0.46) 0 (0.00) –

AIH, autoimmune hepatitis; EADs, extrahepatic autoimmune diseases.
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of developing autoimmune diseases. The most common was 
type I AIH (81.67%), followed by antibody-negative AIH 
(16.98%), and type 2 AIH was the least common (1.35%). 
Type 2 AIH is relatively more prevalent among children, 
whereas our study primarily focused on adult patients. Nota-

bly, DIAIH often mimics AIH in both clinical phenotypes and 
serological features, which may lead to misclassification and 
confound the analysis of EADs in AIH patients.12 To minimize 
this bias, our study excluded patients with a RUCAM score ≥ 
6, which has been validated as a reliable tool for distinguish-

Table 2.  Comparison of demographics, laboratory tests, and pathology between AIH patients with and without EADs

AIH without EADs (n = 282) AIH with EADs (n = 89) P

Age at diagnosis (years) 53.00 (47.00, 61.00) 54.00 (46.00, 59.00) 0.521

Gender, male 57 (20%) 10 (11%) 0.059

TBIL (µmol/L) 25.75 (14.53, 59.90) 25.40 (12.80, 64.60) 0.337

AST (U/L) 93.45 (42.20, 258.28) 78.30 (34.80, 190.00) 0.166

ALT (U/L) 104.70 (36.35, 320.43) 59.30 (26.00, 154.80) 0.005

AST/ALT 0.95 (0.62, 1.44) 1.25 (0.92, 1.74) 0.000

ALP (U/L) 118.95 (88.25, 168.00) 110.10 (75.30, 164.00) 0.198

GGT (U/L) 92.80 (47.55, 179.38) 78.20 (34.00, 165.00) 0.182

ALB (g/L) 37.85 (33.13, 42.00) 36.70 (31.80, 41.60) 0.173

GLB (g/L) 30.00 (25.90, 35.18) 30.10 (26.00, 36.00) 0.861

Cr (µmol/L) 48.90 (17.60, 59.88) 44.00 (8.80, 60.00) 0.330

INR 1.13 (1.03, 1.27) 1.13 (1.05, 1.28) 0.620

RBC (1012/L) 3.99 (3.59, 4.37) 3.95 (3.41, 4.23) 0.008

WBC (109/L) 4.84 (3.87, 5.94) 4.24 (3.29, 5.56) 0.079

PLT(109/L) 147.00 (97.00, 193.00) 136.00 (82.00, 171.00) 0.097

Hb (g/L) 123.00 (111.00, 135.00) 121.00 (99.00, 132.00) 0.040

IgG (g/L) 15.95 (12.30, 19.60) 16.30 (11.70, 21.30) 0.640

IgM (g/L) 1.40 (0.97, 2.06) 1.51 (1.08, 2.18) 0.130

ANA 203 (72.5%) 76 (87.36%) 0.005

SMA 41 (14.64%) 6 (7.06%) 0.067

AAA 3 (1.1%) 0 (0%) 0.590

AMA 10 (3.55%) 14 (15.73%) 0.251

Sp100 1 (0.4%) 1 (1.2%) 0.406

gp210 17 (6.1%) 2 (2.4%) 0.265

LC-1 5 (1.8%) 0 (0%) 0.352

SLA/LP 7 (2.5%) 2 (2.4%) 1.000

G 0.214

    G1 0/199 (0%) 0/55 (0%)

    G2 57/199 (28.64%) 22/55 (40%)

    G3 117/199 (58.79%) 29/55 (52.73%)

    G4 25/199 (12.56%) 4/55 (7.27%)

S 0.682

    S1 37/199 (18.59%) 8/55 (14.55%)

    S2 91/199 (45.73%) 30/55 (54.55%)

    S3 39/199 (19.60%) 10/55 (18.18%)

    S4 32/199 (16.08%) 7/55 (12.73%)

Values in bold are significant (P < 0.05). AIH, autoimmune hepatitis; EADs, extrahepatic autoimmune diseases; TBIL, total bilirubin; ALT, alanine aminotransferase; 
AST, aspartate aminotransferase; ALP, alkaline phosphatase; GGT, gamma-glutamyl transferase; ALB, albumin; GLB, globulin; Cr, creatinine; INR, international nor-
malized ratio; RBC, red blood cell; WBC, white blood cell; PLT, platelet; Hb, hemoglobin; IgG, immunoglobulin G; IgM, immunoglobulin M; ANA, antinuclear antibody; 
SMA, smooth muscle antibody; AAA, anti-actin antibody; AMA, anti-mitochondrial antibody; LC-1, liver cytosol type 1; SLA/LP, anti-soluble liver antigen/liver-pancreas 
antigen; G, grade, histology (severity of inflammation); S, stage, histology (fibrosis score).
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ing DIAIH from AIH.27

Our study showed that 23.98% of patients had at least one 
EAD, with a single EAD being the most common (20.21%), 
two EADs being the second most common (3.23%), and more 
than two EADs being the least common (0.53%). This preva-
lence was approximately the same as the 26% observed in 
a retrospective study in the Netherlands,28 but lower than 
the 43.6% reported by Efe et al.29 In our study, the most 
common EAD was SS (8.63%), followed by AITD (8.36%), 
contrary to a recent nationwide study in Japan in which AITD 
was the most common and SS (7.2%) was second. Some 
patients in our study were antimitochondrial antibody posi-
tive; however, alkaline phosphatase, gamma-glutamyl trans-
ferase, and liver histopathology did not show any PBC-related 
changes. Thus, these patients were not diagnosed with over-
lap PBC, although it is possible that they were in a pre-PBC 
stage, which warrants further follow-up. The high prevalence 
of AITD can be explained by HLA-dependent genetic factors, 
cross-reactivity of anti-thyroid autoantibodies with other tis-
sue antigens, and autoreactive T-cells or co-epithelial anti-
gens as an underlying pathophysiological mechanism.30 The 
incidence of autoimmune hypothyroidism has been reported 
to increase with age in elderly Italian AIH patients31; how-
ever, our study did not observe this phenomenon, possibly 
due to ethnic or cohort differences. Hypothyroidism is more 
prevalent than hyperthyroidism, a finding consistent with 
several previous cohort studies.8,32 In pediatric patients with 
AIH,6,33 ulcerative colitis was the most common.

Studies have shown the prevalence of SLE among AIH pa-
tients to be 0.7–2.8%, compared to 1.08% in our study. In 
a retrospective analysis of 805 hospitalized SLE patients in 
Taiwan from 2014 to 2023,34 only 5 (0.6%) had overlapping 
AIH; all were ASMA positive, and interfacial hepatitis was ob-
served in the liver histopathology of all patients with SLE-AIH 
overlap, whereas only nonspecific abnormalities were found 
in the liver biopsy specimens of patients with lupus hepatitis. 
It was also reported that SLE-AIH overlap patients who failed 
CS/AZA therapy progressed to end-stage liver disease and 
required liver transplantation. In our study, a 14-year-old 

child underwent liver and renal biopsy, which confirmed AIH 
cirrhosis combined with SLE, and renal histopathology sug-
gested III+IV lupus nephritis. Treatment with mycopheno-
late mofetil and tacrolimus resulted in recovery of liver func-
tion and recompensation of cirrhosis; however, proteinuria 
persisted and only resolved after the addition of the biologic 
agent belimumab, suggesting that treatment regimens need 
to be individualized to control coexisting hepatic and rheu-
matic autoimmunity in order to provide better management 
of this complex clinical situation.

In our study, ALT, RBC, and Hb levels were lower in the 
group with EADs compared to the group without EADs. It has 
been hypothesized that patients with EADs may experience 
earlier detection of liver abnormalities and consequently re-
ceive more timely or targeted treatment due to medical visits 
related to EADs. AIH and rheumatic autoimmune diseases 
share similar immunological features, including ANA positiv-
ity and abnormal immunoglobulin levels.35 The elevated AST/
ALT ratio observed in the cohort with EADs may be attributa-
ble to the indirect impact of such diseases on hepatocyte mi-
tochondrial function. This alteration in mitochondrial function 
can be caused by changes in hepatic energy metabolism or 
levels of oxidative stress, resulting in the release of substan-
tial quantities of AST from the mitochondria and cytoplasm. 

Fig. 3.  Binary logistic regression analysis of risk factors for EADs. Val-
ues in bold are significant (P < 0.05). ALT, alanine aminotransferase; AST/ALT, 
aspartate aminotransferase to alanine aminotransferase ratio; ANA, antinuclear 
antibody; RBC, red blood cell; Hb, hemoglobin; OR, odds ratio; CI, confidence 
interval.

Table 3.  Comparison of treatment outcomes between AIH patients with and without EADs

Follow-up duration n AIH without EADs  
(CBR/IR/NR)

AIH with EADs  
(CBR/IR/NR) P

3 months 216 88/70/1 26/36/3 0.024

6 months 216 103/47/1 43/19/3 0.141

12 months 216 118/33/0 49/15/1 0.619

24 months 90 57/6/0 25/2/0 0.748

36 months 46 27/2/0 15/2/0 0.576

AIH, autoimmune hepatitis; EADs, extrahepatic autoimmune diseases; CBR, complete biochemical response; IR, insufficient response; NR, non-response.

Table 4.  Complications and corticosteroid-related adverse effects dur-
ing follow-up

Follow-up outcomes n,%

Complications

    Hepatocellular carcinoma 5 (1.35)

    Ascites 31 (8.36)

    Hepatic encephalopathy 7 (1.89)

    Esophagogastric variceal bleeding 5 (1.35)

    Spontaneous bacterial peritonitis 2 (0.54)

Corticosteroid-related adverse effects

    Fracture (lumbar spine) 3 (1.39)

    Osteoporosis 27 (12.5)

    Pulmonary infection 6 (2.78)

    Cataract 1 (0.46)

    Vitamin D deficiency 3 (1.39)

    Leukopenia 5 (1.35)

    Diabetes mellitus 43 (19.91)

    Hypertension 63 (29.17)

Data are presented as n (%). The average follow-up time was 30.65 months 
(range, 3–60).
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Research has indicated that patients with persistently high 
ratios are more prone to rapid progression of liver fibrosis 
during follow-up.36

There was no significant difference in the degree of inflam-
mation and hepatic fibrosis between the two groups, indi-
cating that patients with EADs did not have increased dis-
ease progression. Furthermore, patients with EADs exhibited 
milder grades of inflammation and fibrosis, which may be 
related to the fact that some of the patients were seen in 
other departments for their EADs and were given appropri-
ate treatment (e.g., predniso(lo)ne), thereby controlling the 
inflammation in the liver. In the study conducted by Wong et 
al.,20 it was observed that in half of the patients, the diagno-
sis of EADs was made subsequent to the clarification of the 
diagnosis of AIH. Furthermore, it was noted that AIH patients 
with EADs demonstrated a higher grade of liver fibrosis. The 
study hypothesizes that the degree of inflammation and fi-
brosis in the liver may be related to the timing of the diag-
nosis of EADs.

The study demonstrated that AIH patients with EADs 
exhibited a lower percentage of complete responses at the 
three-month treatment stage. This finding is consistent with 
the results of a Danish study,19 which may be attributable 
to the impact of EADs on the immune status of AIH patients 
or interference of EADs with the effectiveness of treatment. 
However, no differences were observed between the two 
groups after six months of treatment, suggesting that immu-
nosuppressive treatments are more effective in controlling 
hepatic inflammation. Nevertheless, patients with comorbidi-
ties of SLE and rheumatoid arthritis require additional treat-
ments to manage other immune diseases.

The mean duration of follow-up was 30.65 months. No 
new complications such as cirrhosis, ascites, esophagogastric 
variceal rupture, bleeding, or hepatic encephalopathy were 
observed. However, hepatocellular carcinoma developed in 
five cases (1.35%). Pre-treatment complications such as as-
cites (8.36%), hepatic encephalopathy (1.89%), esophago-
gastric fundal variceal hemorrhage (1.35%), and spontane-
ous bacterial peritonitis (0.54%) still occurred. This finding 
suggests the necessity for ongoing treatment and monitoring 
of complications in the decompensated phase of cirrhosis. 
In our study, the incidence of leukopenia following azathio-
prine treatment was 1.35%, which was significantly lower 
than the reported incidence of hematocrit (46%) and severe 
hematological abnormalities (6%) in azathioprine treatment 
of AIH.37 This discrepancy may be explained by the routine 
testing for TPMT and NUDT15 gene variants before azathio-
prine initiation, which allowed for the identification and ex-
clusion of patients at risk for leukopenia. The incidence of 
diabetes mellitus at follow-up was 19.91%, which was lower 
than the figures reported in other studies.38 Furthermore, the 
fracture incidence of 1.39% was lower than the 5–15% re-
corded in long-term treatment cohorts (≥12 months), which 
may be attributable to monitoring of bone mineral density 
with earlier intervention.

Our study has several limitations. First, the data were 
obtained from a single center and retrospective research, 
which inherently introduces limitations in data complete-
ness and potential selection bias. Second, although the 
number of EADs was relatively large, some individual dis-
eases had very few cases, making it difficult to assess dis-
ease severity or perform meaningful comparisons between 
AIH and specific EADs. The paucity of type 2 AIH cases also 
hindered detailed subgroup analyses of its clinical features 
and associations with particular EADs, potentially obscuring 
unique characteristics of this subtype. Third, this study ex-
clusively included patients of Han Chinese ethnicity, which 

helped minimize potential confounding from population 
stratification but limits the generalizability of our findings to 
other ethnic groups.

Conclusions
EADs are frequently seen in patients with AIH, with SS and 
AITD being the most prevalent. ANA positivity was identified 
as a risk factor for the occurrence of EADs. Patients with 
EADs demonstrated a poorer early treatment response but 
achieved comparable therapeutic outcomes after six months 
of therapy. These findings underscore the importance of 
routine EADs screening in AIH clinical evaluation, as well as 
tailored monitoring of early treatment efficacy to optimize 
patient management.

Acknowledgments
We would like to thank the Second Hospital of Nanjing, af-
filiated with Nanjing University of Chinese Medicine, for their 
valuable support. We also gratefully acknowledge funding 
from the Jiangsu Province Traditional Chinese Medicine Sci-
ence and Technology Development Program, the Nanjing 
Infectious Disease Clinical Medical Center, the Innovation 
Center for Infectious Disease of Jiangsu Province, and the 
Nanjing Health Science and Technology Development Special 
Fund Project.

Funding
Jiangsu Province Traditional Chinese Medicine Science and 
Technology Development Program (YB2020037); Nanjing In-
fectious Disease Clinical Medical Center, Innovation Center for 
Infectious Disease of Jiangsu Province (NO. CXZX202232); 
Nanjing Health Science and Technology Development Special 
Fund Project (YKK22127).

Conflict of interest
The authors have no conflicts of interest related to this pub-
lication.

Author contributions
Study concept and design (QFX, YFY), acquisition of data 
(YYM, WHZ), analysis and interpretation of data (KYO, CSY, 
YYM), chart preparation and table construction (JNC, WHZ, 
YYM), drafting of the manuscript (YYM), critical revision of 
the manuscript for important intellectual content (QFX, YFY), 
administrative, technical, or material support (BL), and 
study supervision (QFX). All authors made substantial con-
tributions to this study and approved the final version of the 
manuscript.

Ethical statement
The study protocol was approved by the Medical Ethics Com-
mittee of the Second Hospital of Nanjing (2024-LS-Ky-069; 
August 13, 2024) and was conducted in accordance with the 
Declaration of Helsinki (as revised in 2024). Written informed 
consent was obtained.

Data sharing statement
The datasets generated and analyzed during the present 
study are available from the corresponding author upon rea-
sonable request.



Journal of Clinical and Translational Hepatology 20258

Ma Y.Y. et al: EADs in AIH: Prevalence, Predictors and Treatment Outcomes

References
[1]	 Mack CL, Adams D, Assis DN, Kerkar N, Manns MP, Mayo MJ, et al. Diagno-

sis and Management of Autoimmune Hepatitis in Adults and Children: 2019 
Practice Guidance and Guidelines From the American Association for the 
Study of Liver Diseases. Hepatology 2020;72(2):671–722. doi:10.1002/
hep.31065, PMID:31863477.

[2]	 Zhao D, Wu GY. Autoimmune Hepatitis Associated with Other Autoimmune 
Diseases: A Critical Review. J Clin Transl Hepatol 2025;13(10):869–877. 
doi:10.14218/JCTH.2025.00153, PMID:41089714.

[3]	 Korean Association for the Study of the Liver (KASL). KASL clinical practice 
guidelines for management of autoimmune hepatitis 2022. Clin Mol Hepa-
tol 2023;29(3):542–592. doi:10.3350/cmh.2023.0087, PMID:37137334.

[4]	 Heneghan MA, Lohse AW. Update in clinical science: Autoimmune hepa-
titis. J Hepatol 2025;82(5):926–937. doi:10.1016/j.jhep.2024.12.041, 
PMID:39864459.

[5]	 Alvarez F, Berg PA, Bianchi FB, Bianchi L, Burroughs AK, Cancado EL, et 
al. International Autoimmune Hepatitis Group Report: review of criteria 
for diagnosis of autoimmune hepatitis. J Hepatol 1999;31(5):929–938. 
doi:10.1016/s0168-8278(99)80297-9, PMID:10580593.

[6]	 Birn-Rydder R, Jensen MD, Jepsen P, Grønbaek L. Extrahepatic autoim-
mune diseases in autoimmune hepatitis: Effect on mortality. Liver Int 
2022;42(11):2466–2472. doi:10.1111/liv.15382, PMID:35924431.

[7]	 Teufel A, Weinmann A, Kahaly GJ, Centner C, Piendl A, Wörns M, et al. 
Concurrent autoimmune diseases in patients with autoimmune hepati-
tis. J Clin Gastroenterol 2010;44(3):208–213. doi:10.1097/MCG.0b013 
e3181c74e0d, PMID:20087196.

[8]	 Muratori P, Fabbri A, Lalanne C, Lenzi M, Muratori L. Autoimmune liver 
disease and concomitant extrahepatic autoimmune disease. Eur J Gas-
troenterol Hepatol 2015;27(10):1175–1179. doi:10.1097/MEG.0000000 
000000424, PMID:26148248.

[9]	 van Gerven NM, Verwer BJ, Witte BI, van Hoek B, Coenraad MJ, van Er-
pecum KJ, et al. Relapse is almost universal after withdrawal of immuno-
suppressive medication in patients with autoimmune hepatitis in remis-
sion. J Hepatol 2013;58(1):141–147. doi:10.1016/j.jhep.2012.09.009, 
PMID:22989569.

[10]	Muratori L, Lohse AW, Lenzi M. Diagnosis and management of autoim-
mune hepatitis. BMJ 2023;380:e070201. doi:10.1136/bmj-2022-070201, 
PMID:36746473.

[11]	Danan G, Teschke R. RUCAM in Drug and Herb Induced Liver Injury: 
The Update. Int J Mol Sci 2015;17(1):E14. doi:10.3390/ijms17010014, 
PMID:26712744.

[12]	Teschke R, Eickhoff A, Danan G. Drug-Induced Autoimmune Hepatitis: Ro-
bust Causality Assessment Using Two Different Validated and Scoring Di-
agnostic Algorithms. Diagnostics (Basel) 2025;15(13):1588. doi:10.3390/
diagnostics15131588, PMID:40647587.

[13]	Gomollón F, Dignass A, Annese V, Tilg H, Van Assche G, Lindsay JO, et al. 
3rd European Evidence-based Consensus on the Diagnosis and Manage-
ment of Crohn's Disease 2016: Part 1: Diagnosis and Medical Manage-
ment. J Crohns Colitis 2017;11(1):3–25. doi:10.1093/ecco-jcc/jjw168, 
PMID:27660341.

[14]	Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, Bingham CO 3rd, 
et al. 2010 rheumatoid arthritis classification criteria: an American Col-
lege of Rheumatology/European League Against Rheumatism collabora-
tive initiative. Ann Rheum Dis 2010;69(9):1580–1588. doi:10.1136/
ard.2010.138461, PMID:20699241.

[15]	Shiboski CH, Shiboski SC, Seror R, Criswell LA, Labetoulle M, Lietman TM, 
et al. 2016 American College of Rheumatology/European League Against 
Rheumatism classification criteria for primary Sjögren's syndrome: A 
consensus and data-driven methodology involving three international pa-
tient cohorts. Ann Rheum Dis 2017;76(1):9–16. doi:10.1136/annrheum-
dis-2016-210571, PMID:27789466.

[16]	Kahaly GJ, Bartalena L, Hegedüs L, Leenhardt L, Poppe K, Pearce SH. 2018 
European Thyroid Association Guideline for the Management of Graves' Hy-
perthyroidism. Eur Thyroid J 2018;7(4):167–186. doi:10.1159/000490384, 
PMID:30283735.

[17]	Fanouriakis A, Kostopoulou M, Alunno A, Aringer M, Bajema I, Boletis JN, 
et al. 2019 update of the EULAR recommendations for the management 
of systemic lupus erythematosus. Ann Rheum Dis 2019;78(6):736–745. 
doi:10.1136/annrheumdis-2019-215089, PMID:30926722.

[18]	Raghu G, Rochwerg B, Zhang Y, Garcia CA, Azuma A, Behr J, et al. An Offi-
cial ATS/ERS/JRS/ALAT Clinical Practice Guideline: Treatment of Idiopathic 
Pulmonary Fibrosis. An Update of the 2011 Clinical Practice Guideline. Am 
J Respir Crit Care Med 2015;192(2):e3–19. Erratum in: Am J Respir Crit 
Care Med 2015;192(5):644. doi: 10.1164/rccm.1925erratum. Dosage er-
ror in article text. doi:10.1164/rccm.201506-1063ST, PMID:26177183.

[19]	Neuberger J, Patel J, Caldwell H, Davies S, Hebditch V, Hollywood C, et 
al. Guidelines on the use of liver biopsy in clinical practice from the Brit-

ish Society of Gastroenterology, the Royal College of Radiologists and the 
Royal College of Pathology. Gut 2020;69(8):1382–1403. doi:10.1136/
gutjnl-2020-321299, PMID:32467090.

[20]	Kubes P, Jenne C. Immune Responses in the Liver. Annu Rev Immunol 
2018;36:247–277. doi:10.1146/annurev-immunol-051116-052415, PMID: 
29328785.

[21]	Bittencourt PL, Farias AQ, Porta G, Cançado EL, Miura I, Pugliese R, et al. 
Frequency of concurrent autoimmune disorders in patients with autoim-
mune hepatitis: effect of age, gender, and genetic background. J Clin Gas-
troenterol 2008;42(3):300–305. doi:10.1097/MCG.0b013e31802dbdfc, 
PMID:18223493.

[22]	Prahalad S, Shear ES, Thompson SD, Giannini EH, Glass DN. Increased 
prevalence of familial autoimmunity in simplex and multiplex families with 
juvenile rheumatoid arthritis. Arthritis Rheum 2002;46(7):1851–1856. 
doi:10.1002/art.10370, PMID:12124869.

[23]	Wong GW, Yeong T, Lawrence D, Yeoman AD, Verma S, Heneghan MA. 
Concurrent extrahepatic autoimmunity in autoimmune hepatitis: impli-
cations for diagnosis, clinical course and long-term outcomes. Liver Int 
2017;37(3):449–457. doi:10.1111/liv.13236, PMID:27541063.

[24]	Moulton VR. Sex Hormones in Acquired Immunity and Autoimmune Dis-
ease. Front Immunol 2018;9:2279. doi:10.3389/fimmu.2018.02279, 
PMID:30337927.

[25]	Syrett CM, Sierra I, Beethem ZT, Dubin AH, Anguera MC. Loss of epige-
netic modifications on the inactive X chromosome and sex-biased gene 
expression profiles in B cells from NZB/W F1 mice with lupus-like dis-
ease. J Autoimmun 2020;107:102357. doi:10.1016/j.jaut.2019.102357, 
PMID:31780316.

[26]	Dou DR, Zhao Y, Belk JA, Zhao Y, Casey KM, Chen DC, et al. Xist ribonucleo-
proteins promote female sex-biased autoimmunity. Cell 2024;187(3):733–
749.e16. doi:10.1016/j.cell.2023.12.037, PMID:38306984.

[27]	Teschke R. Immunology Highlights of Four Major Idiosyncratic DILI Sub-
types Verified by the RUCAM: A New Evidence-Based Classification. Livers 
2025;5(1):8. doi:10.3390/livers5010008.

[28]	van Gerven NM, Verwer BJ, Witte BI, van Erpecum KJ, van Buuren HR, Mai-
jers I, et al. Epidemiology and clinical characteristics of autoimmune hepa-
titis in the Netherlands. Scand J Gastroenterol 2014;49(10):1245–1254. d
oi:10.3109/00365521.2014.946083, PMID:25123213.

[29]	Efe C, Wahlin S, Ozaslan E, Berlot AH, Purnak T, Muratori L, et al. Au-
toimmune hepatitis/primary biliary cirrhosis overlap syndrome and as-
sociated extrahepatic autoimmune diseases. Eur J Gastroenterol Hepatol 
2012;24(5):531–534. doi:10.1097/MEG.0b013e328350f95b, PMID:2246 
5972.

[30]	Shukla SK, Singh G, Ahmad S, Pant P. Infections, genetic and environ-
mental factors in pathogenesis of autoimmune thyroid diseases. Microb 
Pathog 2018;116:279–288. doi:10.1016/j.micpath.2018.01.004, PMID: 
29325864.

[31]	Granito A, Muratori L, Pappas G, Muratori P, Ferri S, Cassani F, et al. Clini-
cal features of type 1 autoimmune hepatitis in elderly Italian patients. 
Aliment Pharmacol Ther 2005;21(10):1273–1277. doi:10.1111/j.1365-
2036.2005.02488.x, PMID:15882249.

[32]	Guo L, Zhou L, Zhang N, Deng B, Wang B. Extrahepatic Autoimmune Dis-
eases in Patients with Autoimmune Liver Diseases: A Phenomenon Neglect-
ed by Gastroenterologists. Gastroenterol Res Pract 2017;2017:2376231. 
doi:10.1155/2017/2376231, PMID:28191014.

[33]	Cepeda Calero EB, Pallitto MB, Boldrini G. Autoimmune liver disease in 
pediatrics: its association with extrahepatic autoimmune diseases. Arch 
Argent Pediatr 2025;123(5):e202510672. doi:10.5546/aap.2025-10672.
eng, PMID:40591742.

[34]	Wang CR, Tsai HW, Wu IC. Systemic lupus erythematosus and autoimmune 
hepatitis overlap disease in a hospitalized systemic lupus erythematosus 
cohort. J Formos Med Assoc 2024;123(10):1110–1114. doi:10.1016/j.
jfma.2024.06.003, PMID:38851914.

[35]	Sirotti S, Generali E, Ceribelli A, Isailovic N, De Santis M, Selmi C. Person-
alized medicine in rheumatology: the paradigm of serum autoantibodies. 
Auto Immun Highlights 2017;8(1):10. doi:10.1007/s13317-017-0098-1, 
PMID:28702930.

[36]	Venediktova NI, Mashchenko OV, Talanov EY, Belosludtseva NV, Mironova 
GD. Energy metabolism and oxidative status of rat liver mitochondria in 
conditions of experimentally induced hyperthyroidism. Mitochondrion 
2020;52:190–196. doi:10.1016/j.mito.2020.04.005, PMID:32278087.

[37]	Miao Q, Yan L, Zhou Y, Li Y, Zou Y, Wang L, et al. Association of genetic 
variants in TPMT, ITPA, and NUDT15 with azathioprine-induced myelosup-
pression in southwest china patients with autoimmune hepatitis. Sci Rep 
2021;11(1):7984. doi:10.1038/s41598-021-87095-0, PMID:33846471.

[38]	Jalal MI, Brahmbhatt M, Green K, Weinberg EM, Lammert C, Bittermann T. 
Autoimmune hepatitis and metabolic syndrome-associated disease devel-
opment: a U.S. cohort study. Aliment Pharmacol Ther 2022;56(7):1183–
1193. doi:10.1111/apt.17191, PMID:35971856.

https://doi.org/10.1002/hep.31065
https://doi.org/10.1002/hep.31065
http://www.ncbi.nlm.nih.gov/pubmed/31863477
https://doi.org/10.14218/JCTH.2025.00153
http://www.ncbi.nlm.nih.gov/pubmed/41089714
https://doi.org/10.3350/cmh.2023.0087
http://www.ncbi.nlm.nih.gov/pubmed/37137334
https://doi.org/10.1016/j.jhep.2024.12.041
http://www.ncbi.nlm.nih.gov/pubmed/39864459
https://doi.org/10.1016/s0168-8278(99)80297-9
http://www.ncbi.nlm.nih.gov/pubmed/10580593
https://doi.org/10.1111/liv.15382
http://www.ncbi.nlm.nih.gov/pubmed/35924431
https://doi.org/10.1097/MCG.0b013e3181c74e0d
https://doi.org/10.1097/MCG.0b013e3181c74e0d
http://www.ncbi.nlm.nih.gov/pubmed/20087196
https://doi.org/10.1097/MEG.0000000000000424
https://doi.org/10.1097/MEG.0000000000000424
http://www.ncbi.nlm.nih.gov/pubmed/26148248
https://doi.org/10.1016/j.jhep.2012.09.009
http://www.ncbi.nlm.nih.gov/pubmed/22989569
https://doi.org/10.1136/bmj-2022-070201
http://www.ncbi.nlm.nih.gov/pubmed/36746473
https://doi.org/10.3390/ijms17010014
http://www.ncbi.nlm.nih.gov/pubmed/26712744
https://doi.org/10.3390/diagnostics15131588
https://doi.org/10.3390/diagnostics15131588
http://www.ncbi.nlm.nih.gov/pubmed/40647587
https://doi.org/10.1093/ecco-jcc/jjw168
http://www.ncbi.nlm.nih.gov/pubmed/27660341
https://doi.org/10.1136/ard.2010.138461
https://doi.org/10.1136/ard.2010.138461
http://www.ncbi.nlm.nih.gov/pubmed/20699241
https://doi.org/10.1136/annrheumdis-2016-210571
https://doi.org/10.1136/annrheumdis-2016-210571
http://www.ncbi.nlm.nih.gov/pubmed/27789466
https://doi.org/10.1159/000490384
http://www.ncbi.nlm.nih.gov/pubmed/30283735
https://doi.org/10.1136/annrheumdis-2019-215089
http://www.ncbi.nlm.nih.gov/pubmed/30926722
https://doi.org/10.1164/rccm.201506-1063ST
http://www.ncbi.nlm.nih.gov/pubmed/26177183
https://doi.org/10.1136/gutjnl-2020-321299
https://doi.org/10.1136/gutjnl-2020-321299
http://www.ncbi.nlm.nih.gov/pubmed/32467090
https://doi.org/10.1146/annurev-immunol-051116-052415
http://www.ncbi.nlm.nih.gov/pubmed/29328785
https://doi.org/10.1097/MCG.0b013e31802dbdfc
http://www.ncbi.nlm.nih.gov/pubmed/18223493
https://doi.org/10.1002/art.10370
http://www.ncbi.nlm.nih.gov/pubmed/12124869
https://doi.org/10.1111/liv.13236
http://www.ncbi.nlm.nih.gov/pubmed/27541063
https://doi.org/10.3389/fimmu.2018.02279
http://www.ncbi.nlm.nih.gov/pubmed/30337927
https://doi.org/10.1016/j.jaut.2019.102357
http://www.ncbi.nlm.nih.gov/pubmed/31780316
https://doi.org/10.1016/j.cell.2023.12.037
http://www.ncbi.nlm.nih.gov/pubmed/38306984
https://doi.org/10.3390/livers5010008
https://doi.org/10.3109/00365521.2014.946083
http://www.ncbi.nlm.nih.gov/pubmed/25123213
https://doi.org/10.1097/MEG.0b013e328350f95b
http://www.ncbi.nlm.nih.gov/pubmed/22465972
http://www.ncbi.nlm.nih.gov/pubmed/22465972
https://doi.org/10.1016/j.micpath.2018.01.004
http://www.ncbi.nlm.nih.gov/pubmed/29325864
https://doi.org/10.1111/j.1365-2036.2005.02488.x
https://doi.org/10.1111/j.1365-2036.2005.02488.x
http://www.ncbi.nlm.nih.gov/pubmed/15882249
https://doi.org/10.1155/2017/2376231
http://www.ncbi.nlm.nih.gov/pubmed/28191014
https://doi.org/10.5546/aap.2025-10672.eng
https://doi.org/10.5546/aap.2025-10672.eng
http://www.ncbi.nlm.nih.gov/pubmed/40591742
https://doi.org/10.1016/j.jfma.2024.06.003
https://doi.org/10.1016/j.jfma.2024.06.003
http://www.ncbi.nlm.nih.gov/pubmed/38851914
https://doi.org/10.1007/s13317-017-0098-1
http://www.ncbi.nlm.nih.gov/pubmed/28702930
https://doi.org/10.1016/j.mito.2020.04.005
http://www.ncbi.nlm.nih.gov/pubmed/32278087
https://doi.org/10.1038/s41598-021-87095-0
http://www.ncbi.nlm.nih.gov/pubmed/33846471
https://doi.org/10.1111/apt.17191
http://www.ncbi.nlm.nih.gov/pubmed/35971856

	﻿﻿Abstract﻿

	﻿﻿﻿﻿Introduction﻿

	﻿﻿﻿Methods﻿

	﻿﻿Study population﻿

	﻿﻿﻿Inclusion and exclusion criteria﻿

	﻿﻿﻿Laboratory indicators and liver biopsy pathology﻿

	﻿﻿﻿Treatment and biochemical response﻿

	﻿﻿﻿Statistical analyses﻿


	﻿﻿﻿﻿Results﻿

	﻿﻿Demographic characteristics of AIH patients and frequency of extrahepatic immunological diseases﻿

	﻿﻿﻿﻿﻿﻿Comparison of demographics, laboratory tests, and pathology between AIH patients without and with EADs﻿

	﻿﻿﻿﻿Risk factors associated with the development of EADs in AIH﻿

	﻿﻿﻿﻿Treatments and follow-ups﻿


	﻿﻿﻿﻿Discussion﻿

	﻿﻿﻿Conclusions﻿

	﻿﻿﻿﻿﻿Acknowledgments﻿

	﻿﻿﻿Funding﻿

	﻿﻿﻿Conflict of interest﻿

	﻿﻿﻿Author contributions﻿

	﻿﻿﻿Ethical statement﻿

	﻿﻿﻿Data sharing statement﻿

	﻿﻿﻿References﻿


