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ABSTRACT
Objective The decision regarding whether to perform 
a liver biopsy in patients with cirrhosis and clinically 
suspected autoimmune hepatitis (AIH) remains a 
challenge. This study aimed to assess the utility and 
complications of percutaneous liver biopsy in cirrhosis for 
differentiating AIH from other liver conditions.
Methods A clinicopathological database of patients 
undergoing percutaneous liver biopsies for suspected 
AIH (unexplained hepatitis with elevated γ-globulin and 
autoantibody seropositivity) was reviewed to identify 
patients presenting with cirrhosis. Biopsy slides were 
reviewed by an experienced hepatopathologist who was 
blinded to clinical data.
Results In 207 patients who underwent liver biopsy for 
suspected AIH, 59 patients (mean age: 59.0±12.0 years, 
83.1% female) had clinically diagnosis of cirrhosis. Mean 
Child- Turcotte- Pugh score was 6.6±1.6, and 44% of 
patients had a Child- Turcotte- Pugh score≥7. According 
to the revised International AIH Group (IAIHG) criteria, 
histology assessment combined with clinical information 
facilitated a diagnosis of AIH or overlap syndrome of AIH 
and primary biliary cholangitis (PBC) in 81.4% of cases. 
Liver biopsy identified other aetiologies, including PBC 
(n=2), non- alcoholic steatohepatitis (n=6) and cryptogenic 
cirrhosis (n=3). A reliable diagnosis of AIH could be made 
using histological category of the simplified criteria in 
69.2% and 81.8% of cases using IAIHG scores before 
biopsy of <10 and 10–15, respectively. Three patients with 
cirrhosis (5.1%) experienced bleeding following biopsy, 
but none of 148 patients with non- cirrhosis had bleeding 
complication (p=0.022).
Conclusion Liver biopsy provides important diagnostic 
information for the management of patients with cirrhosis 
and suspected AIH, but the procedure is associated with 
significant risk.

INTRODUCTION
The International Autoimmune Hepa-
titis Group (IAIHG) affirmed the role of 
liver biopsy in the diagnosis of AIH in both 
their revised and simplified diagnostic 
criteria.1 2 Biochemical and immunolog-
ical tests are insufficiently specific on their 
own to make a definite diagnosis of AIH. 
Given its wide range of clinical manifesta-
tions and characteristics, but not pathog-
nomonic biochemical and immunological 

features, AIH can mimic other liver diseases. 
In patients with a chronic hepatitis pattern, 
some elderly women with non- alcoholic 
steatohepatitis (NASH)- related cirrhosis 
may show increased γ-globulin and positive 
autoantibodies.3 4 Thus—when using the 
diagnostic scoring systems for AIH,1 2 some 
patients with NASH may be misdiagnosed as 
having probable AIH. Hence, the process of 
diagnosing AIH continues to be a challenge, 
in particular for those who present with mani-
festations of cirrhosis.

A liver biopsy can identify patients with 
overlap syndromes, and is particularly useful 
in patients with biochemical cholestasis. 
A recent position statement by the IAIHG 
recommends that these patients should 
be classified and treated according to the 
predominant features of their disease.5 
Moreover, liver biopsy provides prognostic 
information relating to the subsequent devel-
opment of progressive fibrosis and the risk 
of liver- related death or transplantation, and 
it yields predictive information regarding 
response to treatment. Patients with AIH- 
related cirrhosis or bridging necrosis on liver 
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from other aetiologies; however, it carries a signifi-
cant risk of bleeding following the procedure.

How might it impact on clinical practice in the 
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 ► A liver biopsy provides additional essential diagnos-
tic information that would enhance our understand-
ing and management of unexplained advanced liver 
disease.
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biopsy have a poorer prognosis than those without.6–9 
However, these patients usually have steroid- responsive 
disease, so proactive treatment is warranted. Therefore, 
liver biopsy should be performed in all patients with clin-
ical suspicion of AIH, and in patients with overlapping 
features between/among disorders within the spectrum 
of autoimmune liver diseases unless there is a significant 
contraindication for biopsy.

Numerous reports have described the safety and compli-
cation rate of percutaneous liver biopsy. Minor complica-
tions of the procedure include pain at the biopsy site and 
vasovagal episodes.10–16 The most common complication 
of major concern is bleeding, which occurs in 0.8%–1.7% 
of liver biopsies,10–18 and the reported mortality rate 
ranged from 0% to 0.14%.10–16 The complication risk is 
presumed to be higher in patients with advanced liver 
disease, but detailed analyses of biopsy complications in 
patients with cirrhosis are scarce.

The main objective of this analysis was to assess the utility 
and safety of percutaneous liver biopsy for differentiating 
AIH from other conditions in patients with cirrhosis. A 
liver biopsy would provide additional essential diagnostic 
information that would enhance our understanding and 
management of unexplained advanced liver disease.

METHODS
Study population
We search clinical and liver biopsy databases to iden-
tify patients with a clinical suspicion of AIH in Siriraj 
Hospital (Bangkok, Thailand) during 2000-2015. The 
eligible criteria were as follows: (1) unexplained eleva-
tion of aminotransferase with elevated γ-globulin, and 
positive for the non- organ- specific antibodies known to 
be associated with AIH and (2) appropriate exclusion of 
other liver diseases, such as hepatitis B or C virus, alcohol, 
haemochromatosis, Wilson’s disease and drug- induced 
hepatotoxicity. A total of 386 patients with suspected 

AIH were identified. Empiric treatment with immuno-
suppressants was initiated for 144 patients who presented 
with acute liver failure (n=22), acute severe hepatitis 
(n=56), acute flares on chronic liver disease (n=29), 
and cirrhosis with hepatic decompensation (n=37), as 
shown in figure 1. This group of patients with probable 
or definite AIH based on the 1999 revised IAIHG criteria 
were excluded due to the lack of histological evaluation 
before treatment. For the main objective of the study, 
207 patients with available pathological slides for review 
were included in the analysis. Before the liver biopsy 
examination, the diagnosis of cirrhosis was established by 
the clinical manifestations, laboratory investigations and 
imaging studies.

Clinical and laboratory evaluations
Relevant clinical, biochemical and serological informa-
tion at the time of liver biopsy were collected. Laboratory 
tests included serological markers, aspartate amino-
transferase, alanine aminotransferase (ALT), alkaline 
phosphatase (ALP), total bilirubin, albumin, γ-globulin, 
immunoglobulins and standard haematological indices. 
Antinuclear antibody (ANA), smooth muscle antibody 
(SMA), liver- kidney- microsomal antibody and antimi-
tochondrial antibody (AMA) were detected by indirect 
immunofluorescence, and a titre of 1:40 or greater was 
considered positive. The revised IAIHG score with and 
without histology assessment was calculated before the 
administration of specific therapy.1 Child- Turcotte- Pugh 
(CTP) score and the model for end- stage liver disease 
(MELD) score were calculated at the time of liver biopsy.

Histological and clinicopathological diagnosis
All biopsy slides were reviewed by a single experienced 
hepatopathologist (AP) who was blinded to all other 
clinical information. Histological features were catego-
rised into one of the following three categories: atyp-
ical histology, histology compatible with AIH, or typical 

Figure 1 Flow chart of the study population. AIH, autoimmune hepatitis.
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histology according to the 2008 IAIHG simplified scoring 
system.2 In brief, the presence of interface hepatitis with 
lymphocytic or lymphoplasmacytic infiltrates in portal 
tracts and extending into the lobule, emperipolesis 
(active penetration by one cell into and through a larger 
cell), and hepatic rosette formation was considered to be 
typical AIH histology. Compatible feature was a finding 
of chronic hepatitis with lymphocytic infiltration without 
any of the features considered typical. Histology was 
considered atypical when there was evidence of an alter-
native diagnosis.

A diagnosis of AIH was established based on the 1999 
revised IAIHG criteria.1 A diagnosis of primary biliary 
cholangitis (PBC) was made when at least two of the 
following three criteria were met: biochemical evidence 
of cholestasis based on ALP elevation; the presence of 
AMA; and/or histological evidence of non- suppurative 
destructive cholangitis and destruction of interlobular 
bile ducts.19 AIH- PBC overlap syndrome was diagnosed 
when two out of the following three PBC criteria (serum 
ALP level at least twice the upper limit of normal (ULN); 
presence of AMA; and/or liver histology showing florid 
bile duct lesion], and two out of the following three AIH 
criteria (serum ALT levels at least five times ULN; serum 
IgG levels at twice ULN or presence of SMA; and/or liver 
histology showing moderate or severe periportal or peri-
septal lymphocytic piecemeal necrosis) were met.20 A 
diagnosis of NASH was established by the presence of a 
characteristic pattern of steatosis, lobular inflammation, 
hepatocyte ballooning, Mallory- Denk body, and pericel-
lular fibrosis at the centrilobular area on the liver biop-
sies in the absence of significant alcohol consumption.21

Complications of liver biopsy
To assess the risk of percutaneous liver biopsy among 
patients with cirrhosis, we compared the number and 
types of procedure- related complications in patients 
with suspected AIH- related cirrhosis with those of cases 
with suspected AIH but no clinical features of cirrhosis 
at biopsy evaluation during the same period. All adverse 
events that occurred within 30 days after liver biopsy were 
recorded and reviewed to determine their relationship 
with the biopsy. Serious adverse events were defined as 
complications requiring a blood transfusion, or compli-
cations that led to perforation of an organ, surgery, or 
death.

Statistical analysis
Categorical data are summarised as frequencies and 
percentages, and continuous data as mean (SD) or 
median (IQR) as appropriate. Statistical comparisons 
were performed using unpaired t- test or Mann- Whitney 
U- test for continuous variables, and Fisher’s exact test or 
χ2 test for dichotomous variables. All statistical testing 
was performed at the conventional two- tailed α level of 
0.05. The software package SPSS Statistics version V.18.0 
(SPSS) was used for all analyses.

RESULTS
Characteristics of the study cohort
Of the 207 patients who underwent liver biopsy for 
suspected AIH, 59 patients had the clinical presentation 
of cirrhosis. The clinical characteristics of patients with 
cirrhosis are summarised in table 1. The mean age at the 
time of the biopsy was 59.0±12.0 years, and 49 (83.1%) 
patients were female. The median level of serum ALT 
was 94 IU/L (IQR: 53–165), the mean level of γ-globulin 
was 4.8±1.1 g/dL. The mean MELD score was 10.8±4.5. 
The average CTP score was 6.6±1.6, and 56% and 44% of 
patients were in CTP class A and CTP class B, respectively. 
According to the 1999 revised IAIHG criteria, 46 patients 
(78%) were classified as probable AIH (pre- biopsy IAIHG 
score of 10–15), and the remaining 13 patients (22%) 
had a score less than 10 before liver biopsy evaluation 
(figure 2).

Clinical and laboratory features
By weighting of clinical, biochemical and histolog-
ical parameters, 48 patients with cirrhosis satisfied the 
descriptive AIH criteria proposed by the IAIHG. Among 
those, 38 patients had a diagnosis of pure AIH, while ten 
patients were identified with AIH- PBC overlap syndrome. 
The remaining 11 patients had a diagnosis of PBC (n=2), 
NASH (n=6), or cryptogenic cirrhosis (n=3). Clinical and 
laboratory features of AIH- related cirrhosis and other 
causes of cirrhosis at the time of biopsy are presented in 
table 1. There was no significant difference in the clinical 
characteristics of AIH patients versus those of patients 
with other liver diseases, as shown in table 1. Notably, 
ANA was often found in AIH patients than those with 
other liver diseases. In the subgroup of AIH cases, AIH- 
PBC overlap syndrome patients were more likely to have 
a cholestatic pattern of liver enzymes with seropositivity 
for AMA, and less impaired hepatic function, as indi-
cated by lower INR values and MELD scores than pure 
AIH patients. Patients with a pre- biopsy IAIHG score<10 
were often diagnosed with AIH- PBC overlap syndrome 
compared with those with a pre- biopsy IAIHG score of 
10–15 (38.5% vs. 10.9%, p=0.019).

Comparisons of histological features between AIH and other 
liver diseases
Significant overlap of histological findings was observed 
between AIH and other liver diseases (table 2). Inter-
face hepatitis and lymphocytic/lymphoplasmacytic infil-
trates in portal tracts with extension into the lobule were 
present in all cases of AIH and in almost patients with 
other liver diseases, but the level of severity was greater 
among AIH (p<0.05). Emperipolesis and rosette forma-
tion tended to be more frequent in AIH. AIH had more 
lobular inflammation, which is associated with a higher 
degree of injury (p=0.038). Steatosis (p=0.046) and 
Mallory- Denk body (p=0.008) were features that signifi-
cantly favoured NASH.

We also analysed 10 cases of AIH- PBC overlap syndrome 
vs 38 pure AIH to identify potentially discriminating 
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histological features (table 2). This subgroup analysis 
showed severity of inflammation and the frequency of 
AIH- specific findings to be comparable between pure 
AIH and AIH- PBC overlap syndrome. However, the florid 
duct lesion was found in only AIH- PBC cases. Ductopenia 
and granuloma in the portal area were more frequently 
observed in AIH- PBC overlap syndrome (p<0.05).

The concordance rate of clinicopathological versus 
histological diagnosis
As shown in table 3, 54 (91.5%) of the 59 patients 
with cirrhosis were concordantly diagnosed with well- 
established clinicopathological and histological diagnosis 

by the simplified criteria for AIH and other liver diseases: 
44 (74.6%) patients with pure AIH or AIH- PBC overlap 
syndrome, and 10 (16.9%) cases with other liver diseases, 
including NASH (n=6), PBC (n=2) and cryptogenic 
cirrhosis (n=2). Assessing liver histology of NASH patients 
showed characteristic features of steatosis, lobular inflam-
mation, hepatocyte ballooning, and Mallory- Denk bodies 
with pericellular fibrosis at the centrilobular area without 
significant portal inflammation and interface hepatitis. 
In two cases with PBC, liver biopsy demonstrated ducto-
penia and portal inflammation with plasma cell infiltrates 
accompanied by mild interface hepatitis. Treatment with 

Table 1 Baseline demographic and clinical characteristics of patients with cirrhosis compared between those with 
autoimmune hepatitis and those with other liver diseases

Characteristics

Autoimmune hepatitis Other liver 
diseases
(n=11) P value*

All AIH
(n=48)

Pure AIH
(n=38)

AIH- PBC
(n=10)

Age (years) 58.6±12.3 60.1±12.0 53.0±12.5 60.6±11.1 0.625

Female gender 39 (81.3%) 30 (79.0%) 9 (90%) 10 (90.9%) 0.670

Body mass index (kg/m2) 23.8±3.8 24.3±3.4 22.5±4.8 29.2±7.0 0.089

Comorbidity

  Diabetes mellitus 6 (12.5%) 5 (13.6%) 1 (10%) 4 (36.4%) 0.079

  Hypertension 15 (31.3%) 12 (31.6%) 3 (30%) 5 (45.5%) 0.373

  Dyslipidaemia 6 (12.5%) 6 (15.8%) 0 (0.0%) 2 (18.2%) 0.635

Extrahepatic autoimmune disorder 3 (6.3%) 3 (7.9%) 0 (0.0%) 1 (9.1%) 0.572

Total bilirubin (mg/dL) 1.8 (1.0–6.1) 2.2 (1.1–6.3) 1.5 (0.9–4.5) 1.1 (0.7–4.3) 0.245

AST (IU/L) 113 (65–342) 158 (66–405) 87 (57–127)† 84 (68–133) 0.414

ALT (IU/L) 102 (50–228) 110 (52–290) 88 (48–141)† 72 (55–137) 0.454

ALP (IU/L) 135 (97–212) 125 (96–192) 230 (172–299)† 117 (92–186) 0.763

Albumin (g/dL) 3.4±0.7 3.3±0.7 3.5±0.6 3.6±0.5 0.274

Globulin (g/dL) 4.8±1.2 4.9±1.2 4.7±1.1 4.6±0.7 0.586

Haemoglobin (g/dL) 11.5±1.8 11.6±1.8 11.3±1.9 11.9±1.6 0.522

Platelet (x109/L) 189±65 185±65 189±86 168±85 0.405

INR 1.13±0.16 1.16±0.16 0.99±0.09† 1.06±0.20 0.206

CTP score 6.7±1.6 6.9±1.6 6.0±1.5 6.1±1.3 0.258

CTP class 0.316

  Class A 25 (52.1%) 18 (47.4%) 7 (70%) 8 (72.7%)

  Class B 23 (47.9%) 20 (52.6%) 3 (30%) 3 (27.3%)

MELD score 11.0±4.5 11.5±4.5 8.9±4.2† 9.8±4.5 0.466

ANA titre≥1:40 40 (83.3%) 31 (81.6%) 9 (90%) 6 (54.6%) 0.039

SMA titre≥1:40 21 (43.8%) 18 (47.4%) 3 (30%) 6 (54.6%) 0.520

AMA titre≥1:40 7 (14.6%) 3 (7.9%) 4 (40%)† 0 (0.0%) 0.328

Pre- biopsy IAIHG score 11.4±2.2 11.6±2.1 10.8±2.3 11.3±1.8 0.838

Data presented as mean±SD, median and IQR, or number and percentage
A p<0.05 indicates statistical significance
*Comparison between patients with all AIH and those with other liver diseases.
†A p<0.05 for comparison between patients with pure AIH and those with AIH- PBC.
AIH, autoimmune hepatitis; AIH- PBC, autoimmune hepatitis overlap with primary biliary cholangitis; ALP, alkaline phosphatase; ALT, alanine 
aminotransferase; AMA, antimitochondrial antibody; ANA, antinuclear antibody; AST, aspartate aminotransferase; CTP, Child- Turcotte- Pugh; 
IAIHG, International Autoimmune Hepatitis Group; INR, international normalised ratio; MELD, model of end- stage liver disease; SMA, smooth 
muscle antibody.
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ursodeoxycholic acid led to biochemical improvement in 
both cases. Chronic hepatitis with mild lobular inflamma-
tion and cytological ballooning in the absence of signifi-
cant steatosis was seen in two patients with diabetes, who 
were considered cryptogenic cirrhosis. According to the 
simplified criteria, these histological characteristics of 
patients with other liver diseases were considered atypical 
features for AIH.

Among discordant results, an older woman without 
comorbid disease was referred to evaluate abnormal 
liver tests, seropositivity for ANA, and cirrhotic features 
on abdominal ultrasonography. She was asymptomatic 
and did not use alcohol. A liver biopsy showed a mild 
degree of interface hepatitis and lymphocytic infiltrate in 
portal tracts, which were regarded as compatible features 
for AIH according to the simplified criteria. Fortunately, 
aminotransferase levels return to normal during follow- up 
despite no specific therapy. Hence, the exact cause of 
cirrhosis for this case is unknown. The other four patients 
with pure AIH or AIH- PBC overlap syndrome had prom-
inent portal- based inflammation with interface hepatitis 
and characteristics of steatohepatitis, florid duct lesion 
and ductopenia, which were considered atypical AIH by 
the simplified criteria. However, the diagnosis of AIH and 
the overlap syndrome was made for these cases based on 
the combination of biochemical, immunological, and 
histological features and responsiveness to corticosteroid 
therapy or in combination with ursodeoxycholic acid.

Typical features and histology compatible with AIH 
were observed in 7.7% and 61.5% of patients with a 
prebiopsy IAIHG score<10, respectively; whereas, the 
same corresponding features were observed in 6.8% 
and 75% of those with a prebiopsy IAIHG score 10–15, 
respectively. No significant differences in histological 
features were observed between groups. AIH was finally 
diagnosed in 84.6% of patients in the pre- biopsy IAIHG 
score<10 subgroup, while 80.4% of cases with a prebiopsy 
IAIHG score of 10–15 were confirmed as having AIH.

Liver biopsy complications
Among 207 patients who underwent liver biopsy for 
suspected AIH, the cirrhotic group was older, and had 
lower levels of aminotransferase, albumin, haemoglobin 
and platelet but tended to have higher γ-globulin levels 
than the non- cirrhotic group (table 4). According to 
the 1999 revised IAIHG criteria, there was no significant 
difference in histological features between the cirrhotic 
and non- cirrhotic groups.

A liver biopsy complication was reported in 12 (5.8%) of 
the 207 biopsies analysed (table 4). Three serious adverse 
events consisted of bleeding from the hepatic puncture 
site causing subcapsular haematoma with haemothorax in 
a case and haemoperitoneum in two patients. All of these 
patients had CTP class A cirrhosis. All patients required 
blood transfusion, and one patient underwent immediate 
intercostal drainage for haemothorax. Interestingly, the 
three patients with cirrhosis with bleeding complication 
had an INR of 1.1 or less with platelet counts greater than 
120 x 109/L. Although no serious adverse events were 
observed in patients with non- cirrhosis, six cases devel-
oped abdominal pain after the biopsy that required intra-
venous opioid analgesia in one case. No deaths occurred 
as a complication of liver biopsy.

DISCUSSION
In patients with cirrhosis and clinical suspicion of AIH, 
a standardised histological evaluation combined with 
clinical information is very useful for discriminating AIH 
from other chronic liver diseases. Nevertheless, liver 
biopsy is invasive and is potentially associated with severe 
complications that can even be life- threatening in some 
cases of advanced liver disease.

Liver biopsy provides valuable diagnostic information for 
the management of AIH.22 Current international guide-
lines recommend performing a liver biopsy at the time of 
the first presentation in order to establish the diagnosis and 
to guide the treatment.23–26 Although the data in patients 
without cirrhosis showed that most patients with AIH 
features, based on clinical and laboratory characteristics, are 
likely to have compatible liver histology. Thus liver biopsy 
might not be necessary.27 Besides, treatment outcomes are 
comparable between patients with probable and definite 
AIH by pretreatment IAIHG score.28 However, the decision 
regarding whether to perform a percutaneous liver biopsy in 
patients with cirrhosis and clinical suspicion of AIH remains 
a challenge. In addition to having a potentially higher risk 
of procedure- related complications, patients with cirrhosis 
also have an increased risk of treatment- related adverse 
effects, which makes empirical treatment without a definite 
diagnosis perhaps equally risky. On the other hand, delayed 
diagnosis of AIH in patients with cirrhosis may lead to more 
rapid clinical deterioration than what would be observed 
in patients without cirrhosis. Hence, we set forth to explore 
the role and risk of liver biopsy evaluation in patients with 
cirrhosis and clinical suspicion of AIH.

Figure 2 The revised 1999 International Autoimmune 
Hepatitis score before and after liver histological evaluation.
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Our results revealed histological overlap between AIH 
and other chronic liver diseases. We observed that inter-
face hepatitis and rosette formation, which are generally 
cited as classic histological features of AIH, could be 
observed in liver disease of variable aetiology. In 2008, the 
IAIHG condensed liver histology features into three cate-
gories as a necessary element for a diagnosis of AIH. We 
evaluated the ability of this histological system to discrimi-
nate between AIH and other chronic liver diseases. Given 

the observed concordance rate between histological and 
clinicopathological diagnosis (table 3), histological cate-
gories according to the simplified scoring system may be 
beneficial in the histological diagnosis of AIH.

Regarding comparison of AIH vs other liver diseases, 
lymphocytic infiltrates in portal tracts, another finding 
of chronic hepatitis pattern, was present in all patients 
with AIH and in almost patients with other hepatitides, 
but they were generally more severe in AIH. Additionally, 

Table 2 Histological features of patients with cirrhosis compared between those with autoimmune hepatitis and those with 
other liver diseases

Histological features

Autoimmune hepatitis Other liver 
diseases
(n=11) P value*

All AIH
(n=48)

Pure AIH
(n=38)

AIH- PBC
(n=10)

Interface hepatitis <0.001

  None 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (18.1%)

  Mild 9 (18.8%) 7 (18.4%) 2 (20%) 6 (54.6%)

  Moderate to severe 39 (81.2%) 31 (81.6%) 8 (80%) 3 (27.3%)

  Emperipolesis 7 (14.6%) 6 (15.8%) 1 (10%) 0 (0.0%) 0.329

  Rosette formation 7 (14.6%) 5 (13.2%) 2 (20%) 1 (9.1%) 0.634

Lymphocyte infiltration into the portal area 0.007

  None 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (9.1%)

  Mild 29 (60.4%) 23 (60.5%) 6 (60%) 10 (90.9%)

  Moderate to severe 19 (39.6%) 15 (39.5%) 4 (40%) 0 (0.0%)

Plasma cell infiltration into the portal area <0.001

  None 2 (4.2%) 1 (2.6%) 1 (10%) 4 (36.4%)

  Mild 25 (52.1%) 21 (55.3%) 4 (40%) 7 (63.6%)

  Moderate to severe 21 (43.7%) 16 (42.1%) 5 (50%) 0 (0.0%)

Lobular inflammation 0.038

  None 7 (14.6%) 5 (13.2%) 2 (20%) 4 (36.4%)

  Few 18 (37.5%) 14 (36.8%) 4 (40%) 5 (45.5%)

  Many 23 (47.9%) 19 (50%) 4 (40%) 2 (18.2%)

Steatosis 0.046

  ≤5% 39 (81.2%) 30 (78.9%) 9 (90%) 5 (45.5%)

  >5%–33% 7 (14.6%) 6 (15.8%) 1 (10%) 5 (45.5%)

  >33%–66% 2 (4.2%) 2 (5.3%) 0 (0.0%) 1 (9.1%)

Hepatocyte ballooning 0.341

  None 23 (47.9%) 16 (42.1%) 7 (70%) 3 (27.3%)

  Few 16 (33.3%) 15 (39.5%) 1 (10%) 4 (36.4%)

  Many 9 (18.8%) 7 (18.4%) 2 (20%) 4 (36.4%)

Glycogenated nuclei 11 (22.9%) 11 (28.9%) 0 (0.0%) 5 (45.5%) 0.133

Mallory- Denk body 14 (29.2%) 12 (31.6%) 2 (20%) 8 (72.7%) 0.008

Florid duct lesion 3 (6.3%) 0 (0.0%) 3 (30%) 0 (0.0%) 1.000

Ductopenia 7 (14.6%) 1 (2.6%) 6 (60%)† 3 (27.3%) 0.376

Granuloma in portal area 5 (10.4%) 0 (0.0%) 5 (50%)† 0 (0.0%) 0.572

Data presented as number and percentage
A p<0.05 indicates statistical significance
*Comparison between patients with all AIH and those with other liver diseases.
†A p<0.05 for comparison between patients with pure AIH and those with AIH- PBC.
AIH, autoimmune hepatitis; AIH- PBC, autoimmune hepatitis overlap with primary biliary cholangitis.
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the prevalence of plasma cell- rich portal inflammation 
and lobular inflammation of variable severity were, in 
fact, higher in AIH than in other diseases. Ductopenia 
was detected in a small proportion of pure AIH and 
overlap syndrome, so their presence does not preclude 

a diagnosis of AIH. Glycogenated nuclei, Mallory- Denk 
body and steatosis or steatohepatitis are sometimes seen, 
but—if they are prominent—a diagnosis of AIH is less 
likely according to the revised IAIHG classification.1 
Thus, even though the pattern of injury and typical 

Table 3 Agreement between clinicopathological diagnosis and histological diagnosis by the simplified criteria for 
autoimmune hepatitis and other liver diseases

Clinicopathological diagnosis n

Histological category by the simplified criteria*

Typical AIH (%) Compatible AIH (%)
Atypical AIH 
(%)

AIH 38 3 (5.1) 33 (55.9) 2 (3.4)

AIH- PBC overlap syndrome 10 1 (1.7) 7 (11.9) 2 (3.4)

PBC 2 0 (0.0) 0 (0.0) 2 (3.4)

NASH 6 0 (0.0) 0 (0.0) 6 (10.2)

Cryptogenic 3 0 (0.0) 1 (1.7) 2 (3.4)

Data presented as number and percentage.
The agreement between clinicopathological diagnosis and histological diagnosis by the simplified criteria was shown in the grey boxes.
*The simplified scoring system for AIH condenses liver histology criteria into three categories: ‘typical' when in addition to interface hepatitis, 
rosetting and emperipolesis are present, ‘compatible' when not all three features are present, and ‘atypical' when there is evidence of an 
alternative diagnosis.
AIH, autoimmune hepatitis; AIH- PBC, autoimmune hepatitis overlap with primary biliary cholangitis; NASH, non- alcoholic steatohepatitis; 
PBC, primary biliary cholangitis.

Table 4 Characteristics and complications compared between patients with cirrhosis and non- cirrhosis

Variables

Patients with 
cirrhosis
(n=59)

Patients with non- 
cirrhosis
(n=148) P value

Characteristics

  Age (years) 59.0±12.0 54.5±13.2 0.024

  Female gender 49 (83.1%) 134 (90.5%) 0.130

  AST (IU/L) 108 (67–279) 262 (95–621) <0.001

  ALT (IU/L) 94 (53–165) 230 (98–640) <0.001

  ALP (IU/L) 135 (96–209) 146 (96–200) 0.949

  Albumin (g/dL) 3.4±0.7 3.7±0.7 0.004

  Globulin (g/dL) 4.8±1.1 4.5±1.0 0.059

  Platelet (x109/L) 186±68 221±83 0.005

  Haemoglobin (g/dL) 11.6±1.7 12.3±1.5 0.003

  INR 1.10 (1.00–1.24) 1.10 (1.03–1.28) 0.344

Liver histology

  Interface hepatitis 57 (96.6%) 140 (94.6%) 0.542

  Predominantly lymphoplasmacytic infiltrate 58 (98.3%) 142 (95.9%) 0.398

  Rosette formation 8 (13.6%) 20 (13.5%) 0.993

  Biliary changes 12 (20.3%) 22 (14.9%) 0.338

Complications of liver biopsy

  All adverse events 6 (10.2%) 6 (4.1%) 0.090

  Pain at the hepatic puncture site 4 (6.8%) 6 (4.1%) 0.410

  Severe pain requiring intravenous analgesics 2 (3.4%) 1 (0.7%) 0.141

  Postbiopsy bleeding 3 (5.1%) 0 (0%) 0.022

Data presented as mean±SD, median and IQR, or number and percentage
A p<0.05 indicates statistical significance
ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; INR, international normalised ratio
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features of AIH are non- specific, the combined obser-
vation of inflammation (ie, types of infiltrates and area) 
and degree of inflammation can help discriminate AIH 
from other liver diseases.

Based on the descriptive criteria published by the 
IAIHG,1 none of our 59 patients with cirrhosis met the 
criteria for a definite diagnosis of AIH before histolog-
ical assessment. Under this circumstance, it is reason-
able to consider liver biopsy for differential diagnosis of 
AIH, since liver histology may show additional or unex-
pected findings that could affect patient management. 
This is supported by the fact that no clinical or labora-
tory features could be used to discriminate AIH- related 
cirrhosis from other aetiologies in our analysis. Overall, 
48 (81.4%) of our 59 patients had a final diagnosis of 
AIH after the detailed histology assessment. With infor-
mation from liver histology, 6 (46.2%) of 13 cases who 
initially had a prebiopsy IAIHG score<10 turned out to 
be AIH, and 32 (69.6%) of 46 patients who were prob-
able AIH by prebiopsy IAIHG scoring were definitely 
confirmed as AIH (figure 2). Furthermore, liver biopsy 
could identify 10 patients with features that overlap 
between disorders within the spectrum of autoimmune 
liver diseases, and biopsy was found to be particularly 
useful in those with biochemical cholestasis. Interestingly, 
biopsy- proven NASH was established in six cases who 
were misdiagnosed as having probable AIH by prebiopsy 
IAIHG scoring. The exact aetiology of cirrhosis cannot 
be identified in three patients after detailed clinical, 
laboratory and histological investigations. Some of these 
cases with seropositive autoantibodies may have an auto-
immune nature. However, the benefit of immunosup-
pressive treatment in an asymptomatic older patient with 
the mild activity of interface hepatitis and lymphocyte 
infiltration in portal tracts on biopsy is not established; 
a decision not to treat was justified for such a case. In 
diabetic individuals with cirrhosis of unknown origin, the 
cause of cirrhosis might be a burnt out NASH; however, a 
significant lipid accumulation in the hepatocytes was not 
detected. Lifestyle change with improved physical activity 
and better nutrition was recommended for treating their 
metabolic conditions to optimistically slow or halt the 
progression of the liver disease. These findings highlight 
that histological evaluation is of enormous importance in 
managing patients with cirrhosis with clinical suspicion 
of AIH.

A decision whether or not to perform a liver biopsy must 
be made only after weighing the benefits against the risk 
of complications. In the present study, any adverse event 
occurred in 10.2% and 4.1% of patients in the cirrhotic 
and non- cirrhotic groups, respectively. Of the 12 adverse 
events observed in this study, only three serious bleeding 
events occurred in patients with compensated cirrhosis. 
The bleeding rate among patients with cirrhosis in our 
study was higher than the reported rates of 0%–0.6% in 
hepatitis C patients with advanced fibrosis/cirrhosis.15 29 30 
The disparity might be attributed to the fact that earlier 
studies that evaluated the risk of liver biopsy included 

patients with less advanced liver disease. Because the 
serious adverse events in our study involved bleeding, 
we evaluated for association with platelet count and INR 
value. We found that all bleeding complications were 
developed in patients with cirrhosis with normal platelet 
count and INR value. Hence, we recommend caution 
when considering liver biopsy in patients with cirrhosis, 
even in those with normal coagulation tests. Throm-
boelastography provides a more comprehensive global 
homeostasis assessment than conventional coagulation 
assays.31 There are limited data to suggest the clinical use 
of thromboelastography- guided correction of coagula-
tion parameters before invasive procedures in patients 
with cirrhosis.32 Also, the utility of this point- of- care test 
has not been explored in those occurring procedure- 
related bleeding. Further studies on the clinical applica-
tion of viscoelastic instruments in cirrhosis are warranted.

This study has some limitations. First, the status of 
HLA- DR3 and HLA- DR4 was not assessed in our patients. 
Among 48 patients with AIH, three patients had 15 points 
with histology assessment using the revised original 
pretreatment criteria in our group. The presence of HLA 
typing may upgrade some of them from probable AIH 
to definite diagnosis using the revised original criteria. 
Second, immunoglobulin G levels were not measured in 
most patients, so we could not calculate the diagnostic 
score for AIH regarding the simplified criteria.2

In conclusion, liver biopsy in patients with cirrhosis and 
suspected AIH provides valuable histological information 
on contributing to the clinical diagnostic scoring systems, 
identifying the overlap syndrome and differential diag-
nosis from other entities. However, it carries a significant 
risk of bleeding complications following the procedure. 
Thus, careful histological examination in conjunction 
with detailed clinical and laboratory information is essen-
tial for the optimal management of patients with cirrhosis 
and suspected AIH.
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