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Abstract

AIM: To investigate the clinical features, response to corticosteroids, and prognosis of autoimmune hepatitis (AIH)-induced liver failure in China. 
METHODS: A total of 22 patients (19 female and 3 male; average age 51 ± 15 years)   with AIH-induced liver failure treated in our hospital from 2004 to 2012 were retrospectively analyzed. Clinical, biochemical and pathological characteristics of the 22 patients and responses to corticosteroid treatment in seven patients were examined retrospectively. The patients were divided into survivor and non-survivor groups, and the clinical characteristics and prognosis were compared between the two groups. The t test was used for data analysis of all categorical variables, and overall survival was calculated by the Kaplan–Meier method.
RESULTS: At the time of diagnosis, mean IgG was 2473 ± 983 mg/dL, with three (18.8%) patients showing normal levels. All of the patients had elevated serum levels of antinuclear antibody (≥ 1:640). Liver histology from one patient showed diagnostic pathological changes, including massive necrosis and plasma cell infiltration. Four patients survived (18.2%) and 18 died (81.8%) without liver transplantation. The results showed that patients with low admission Model for End-Stage Liver Disease (MELD) scores (21.50 ± 2.08 vs 30.61 ± 6.70, P < 0.05) and corticosteroid therapy (100% vs 16.7%, P < 0.05) had better prognosis. A total of seven patients received corticosteroid therapy, of whom, four responded and survived, and the other three died. Survivors showed young age, shorter duration from diagnosis to corticosteroid therapy, low MELD score, and absence of hepatic encephalopathy at the time of corticosteroid administration. Six patients who were administered corticosteroids acquired fungal infections but recovered after antifungal therapy.
CONCLUSION: Early diagnosis and corticosteroid therapy are essential for improving the prognosis of patients with AIH-induced liver failure without liver transplantation.
(2014 Baishideng Publishing Group Co., Limited. All rights reserved.
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Core tip: We described the clinical characteristics and prognosis of autoimmune-hepatitis-induced liver failure in China. Early diagnosis and initiating corticosteroid therapy at an early stage may be essential for improving the prognosis of patients with AIH-induced liver failure without liver transplantation.
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INTRODUCTION
Autoimmune hepatitis (AIH) is a liver disease of unknown etiology that is characterized by chronic hepatic inflammation, presence of autoantibodies, and hypergammaglobulinemia[1]. AIH has protean manifestations that often affect young women, with the majority of patients presenting with subclinical or chronic disease. In many cases, cirrhosis is already established when diagnosis is made at the first presentation of symptoms. The disease may also occur acutely with jaundice in some patients; a subset of whom may develop acute and subacute liver failure[2,3].

Although there are a large number of AIH patients, only a few cases develop liver failure. In a survey in the United States carried out between 1998 and 2008, the major etiology of fulminant hepatic failure (FHF) in 1147 patients was acetaminophen overdose (46%), with only 5% of cases being induced by AIH[4]. Similar data were reported from Europe where 2%–5% of cases of FHF were induced by AIH[5,6] There were 19 (0.5%) patients with liver failure induced by AIH in our survey from 2002–2011, due to a high incidence of chronic hepatitis B virus (HBV) infection[7]. Although the incidence of AIH-induced liver failure is low, the prognosis of these patients remains poor, with a reported survival rate of only about 20% in those who do not undergo liver transplantation[7-9]. However, there are insufficient data for the clinical features and prognosis of AIH-induced liver failure in China. 

Preferred treatment for patients with AIH is immunosuppression, including corticosteroids and azathioprine, and up to 70% of patients can achieve remission. Long-term treatment with azathioprine, with or without prednisolone, can prevent relapse[10,11]. However, the usefulness of immunosuppressive therapy in AIH-induced liver failure has not been well demonstrated. The management of corticosteroid therapy is controversial in these patients. Earlier studies have established the beneficial effects of corticosteroids in patients with acute severe (fulminant) AIH[12-14]. Responders to corticosteroids have been shown to have improvement or stabilization of bilirubin and International Normalized Ratio. In contrast, a survey from Ichai et al[15] reported that the initiation of corticosteroid therapy did not prevent liver transplantation in most patients, and empirical therapy in acute liver failure may delay or complicate liver transplantation. Moreover, the decision to initiate immunosuppressant drugs must be counterbalanced by the risk of septic complications[16]. Unfortunately, data on the use of corticosteroid therapy for patients with AIH-induced liver failure remain poorly described in China. 

In this regard, the clinical features and prognosis of patients with AIH-induced liver failure were retrospectively analyzed in our hospital from 2004 to 2012. The management of corticosteroid therapy was also discussed.

MATERIALS AND METHODS
Patient population

The prospective study was carried out at the Liver Failure Treatment and Research Center of 302nd Military Hospital, Beijing, China between January 2004 and December 2012. A diagnosis of AIH was made based on the presence of anti-nuclear antibody (ANA) and/or anti-smooth muscle antibody (ASMA), and on the criteria defined by the International Autoimmune Hepatitis Group (IAIHG)[17,18]. A definite diagnosis required a pretreatment score > 15, while a probable diagnosis required a score between 10 and 15. The criteria for liver failure were used according to the Diagnostic and Treatment Guidelines of Liver Failure suggested by the Liver Failure and Artificial Liver Group, Chinese Society of Infectious Diseases of Chinese Medical Association [19]. Acute liver failure (ALF) was defined as the presence of coagulopathy [prothrombin activity (PTA) < 40%] and hepatic encephalopathy (grade 2) within 2 wk of the first symptoms without previous underlying liver disease. The patients with subacute liver failure had similar syndromes as acute liver failure (ALF) patients, but the duration of disease was 2–26 wk. Acute on chronic liver failure (ACLF) was defined as acute liver decompensation on the basis of chronic liver disease with mandatory jaundice [total bilirubin (TBil) > 171.0 µmol/L or a rapid rise > 17.1 µmol/L per day], coagulopathy (PTA < 40%), and recent development of complications. 

For all patients, there was no evidence of concurrent HBV, hepatitis C virus, hepatitis D virus, hepatitis E virus, or human immunodeficiency virus (HIV) infection, and no evidence of drug-induced, alcoholic liver disease or Wilson’s disease. Other conditions that can lead to liver failure were excluded in this study. All of the patients were followed up until 24 wk or death. A total of 22 patients (19 female and 3 male; average age 51.1 ± 14.5 years) were enrolled in this study. 

The protocol was approved by the Ethical Committee of 302 Military Hospital. All procedures were performed in accordance with the ethical standards of the responsible committee on human experimentation (institutional and national) and with the Helsinki Declaration of 1975, as revised in 2008 Written informed consent was obtained from each patient before entering the study protocol.

Before corticosteroid therapy was initiated, an absence of sepsis was confirmed by negative cultures of blood samples, ascites fluids, and urine specimens, and by chest X-ray. 

Clinical parameters evaluation

History of alcohol consumption, drug intake, blood transfusion, and medication in all patients was carefully reviewed. Serum autoantibodies, including ANA, ASMA, liver kidney microsomal antibody (LKM)-1 and antimitochondrial antibody (AMA) were tested using indirect immunofluorescence with the standard methods (EUROIMMUN, Germany), with a dilution of ≥ 1:100 considered as positive. Immunoglobulin assay was performed with the method of immunological turbidimetry (Roche Diagnostics GmbH, Germany). The standard biochemical tests for the assessment of liver diseases, including alanine transaminase (ALT), alkaline phosphatase (ALP), serum creatinine, plasma PTA, and TBil were routinely performed in the Central Clinical Laboratory of the 302nd Military Hospital. Liver biopsy was performed in one case for definite diagnosis, and the biopsy specimen was examined in the Pathology Department of the 302nd Military Hospital.

Statistical analysis
The results were expressed as mean ± SD. Continuous variables were compared using Student’s t test. Categorical data were compared using Fisher’s exact test. P < 0.05 was considered statistically significant. Data processing was carried out with SPSS for Windows (SPSS Inc., Chicago, IL, United States).

RESULTS 
Clinical features of enrolled patients

The clinical features of the 22 patients at the time of diagnosis are shown in Table 1. Thirteen (59.1%) of the patients had ACLF, one (4.5%) had ALF, and eight (36.4%) had subacute liver failure. All of the patients with ACLF had liver cirrhosis. At admission, nine (41%) patients suffered from hepatic encephalopathy. Four patients had systemic inflammatory response syndrome (SIRS). Laboratory data at admission reflected severe hepatic dysfunction, with mean TBil of 22.5 ± 6.5 mg/dL, ALT of 317 ± 236 IU/L, and PTA of 29 ± 8%. The average serum creatinine level was 1.13 ± 0.54 mg/dL. 

All of the patients underwent ultrasound (US) examination, and 16 had computed tomography (CT). Both hepatic necrosis and liver regeneration were present in these patients who showed hypoattenuation and hyperattenuation areas on US and/or CT scans. Thirteen patients showed characteristics of liver cirrhosis, including echo coarseness, liver surface nodularity, and splenomegaly.
Immunoserological features and AIH scoring

The immunoserological features of patients are shown in Table 2. All of the patients had positive ANA (≥ 1:100) : > 1: 1000 in 16 (72.7%), 1: 640 in six (27.3%). AMSA was positive (≥ 1: 100) in six (27.3%) patients. Two patients were positive for LKM-1. A total of 16 patients underwent immunoglobulin G (IgG) assay. The average serum level of IgG was 2473 ± 983 mg/dL, which was about 1.5-fold higher than normal (1660 mg/dL). The IgG level was normal in three (18.8%) patients. Percentage of γ-globulins was available in Cases 3, 5, 8, 9 and 17 enrolled before 2008. 
The AIH scoring system proposed by the International Autoimmune Hepatitis Group[17] was used to score all patients. The AIH score ranged from 11 to 19 (14.5 ± 1.9) before treatment. Four (18.2%) patients were diagnosed with definite AIH and 18 (81.8%) with probable AIH. Seven patients (31.8%) were administered corticosteroid therapy.
Outcomes and corticosteroid therapy in patients with AIH-induced liver failure

The outcomes of patients were evaluated at 24 wk. Four (18.2%) patients survived, and 18 (81.8%) died without liver transplantation. The average time from onset to death was 8.2 ± 5.6 wk (Table 2). Possible factors associated with survivors and non-survivors are shown in Table 3. The survivors were younger than non-survivors (40.0 ± 8.37 vs 53.56 ± 14.58 years, P = 0.041). The Model for End-Stage Liver Disease (MELD) score was 21.50 ± 2.08 and 30.61 ± 6.70 in survivors and non-survivors, respectively (P = 0.015), suggesting that non-survivors had a higher disease severity at the time of diagnosis. Comparison between survivors and non-survivors showed that corticosteroid treatment significantly improved survival rate (P = 0.002). However, there were no significant differences between survivors and non-survivors in biochemical parameters, ANA titer, IgG level, plasma exchange, and complications at the time of diagnosis. It should be mentioned that in non-survivors, eight patients had hepatic encephalopathy at the time of diagnosis and 10 had hepatic encephalopathy during the 24 wk follow-up. In survivors, only one patient had hepatic encephalopathy at the time of diagnosis of liver failure, with no increase during follow-up.

Seven patients were administered an initial dose of 20–50 mg/d prednisolone or methylprednisolone (Table 4). In order to improve treatment efficiency, azathioprine was added in cases 1, 12 and 16. Other patients were not treated due to hemocytopenia. The survival curve of the relationship with corticosteroid therapy is shown in Figure 1. The median survival time was significantly increased in patients with corticosteroid therapy compared with those who were not treated (P = 0.007). The survival rates were 57.1% and 0% in patients with or without corticosteroid therapy, respectively (P = 0.0218), suggesting that patients with corticosteroid therapy had better prognosis. 

Clinical characteristics of patients receiving corticosteroid therapy

The clinical characteristics and outcomes of the seven patients who received corticosteroid therapy are summarized in Table 4. All of the patients were female. Four (57.1%) patients survived and three (42.9%) died without liver transplantation. The mean age was 41 years (range, 33–52 years) and 64 years (range, 45–72 years) in the survivors and non-survivors, respectively. The median period from diagnosis to corticosteroid application was 26 d (range, 16–35 d) and 91 d (range, 67–105 d) in survivors and non-survivors, respectively. The average MELD score before corticosteroid treatment was 21 and 29 in survivors and non-survivors, respectively. Infection occurred in six patients during corticosteroid therapy, including oral and pulmonary fungal infection. The patients recovered after newly developed antifungal therapy (caspofungin and voriconazole).
Only one patient underwent liver biopsy. Diagnostic pathological changes, including interface hepatitis, massive necrosis and plasma cell infiltration were observed in that patient.

DISCUSSION
There is a paucity of published data on patients with AIH-induced liver failure; consisting mostly of small case series[13,15,20]. Thus, the clinical characteristics, response to immunosuppressants, and outcomes without liver transplantation of this cohort remain poorly described. Unfortunately, the previous criteria[17,18] were designed to differentiate AIH from other causes of chronic liver disease, rather than to address diagnostic considerations of ALF. Recently, clinical and histological criteria for autoimmune ALF have been suggested by groups in the US and Japan[21,22]. In our study, the patients who met the IAIHG criteria for AIH and the criteria for liver failure were diagnosed with AIH-induced liver failure. 
The prevalence of AIH-induced liver failure differs according to geographical location. From 2004 to 2012, 22 patients were diagnosed with AIH-induced liver failure in our hospital. The 22 patients only accounted for 0.6% of liver failure in our survey. The incidence was significantly lower than that reported before[6,23], due to a high incidence of chronic HBV infection and cryptogenic liver failure[7]. Our previous study showed that AIH comprised 5.3% of patients with cryptogenic liver diseases[24]. The American Association for the Study of Liver Disease (AASLD) suggests performing liver biopsy when AIH is suspected as the cause of ALF and autoantibodies are negative[25]. However, liver biopsy may be difficult or impossible for patients with liver failure because of the severity of the hepatic insult. Thus, it is likely that the cases of AIH-induced liver failure were confused with those of unknown etiology.
Our study showed that, similar to other studies[9,14], AIH-induced liver failure was more common in female patients, with a female: male ratio of roughly 6:1. Serum autoantibodies have been established as biomarkers for the diagnosis of AIH. In our study, all patients had a high titer of serum ANA. IgG was the predominant immunoglobulin that was elevated in serum of AIH patients. Thirteen of 16 patients had elevated levels of IgG, with an average of 2473 ± 983 mg/dL, which was ~1.5-fold higher than the normal serum level. A previous study has reported that immunoparesis is commonly seen in patients with liver failure, in whom both autoantibodies and/or elevated IgG concentrations may be absent[26]. However, elevated serum levels of ANA and/or IgG were still critical markers for diagnosis of AIH-induced liver failure when liver biopsy was not performed in our study.

The outcome of liver failure induced by AIH is poor. In a recent series of 12 patients with fulminant forms of AIH reported by Fujiwara et al[9], two (17%) survived without liver transplantation, one (8%) survived with liver transplantation, and eight (67%) died without liver transplantation. In a Japanese nationwide survey between 1998 and 2003, the survival rate of patients with fulminant hepatitis and late-onset hepatic failure without liver transplantation was 17.1% in AIH[27]. In accordance with previous studies, the survival rate was 18.2% (4/22) in patients without liver transplantation in our study. The results also showed that patients with low admission MELD scores and corticosteroid therapy had better prognosis. 

Whether corticosteroids increase the risk of septic complications in patients with severe liver disease is subject to an ongoing debate because liver failure itself is associated with an increased risk of bacterial and fungal infections[28]. In the study of Ichai et al[15], 42.3% of patients developed a septic event. In our study, among seven patients who received corticosteroid therapy, six developed fungal infections, in which, oral fungal infection in six, and pulmonary fungal infection in two patients. These patients with fungal infections recovered because of early diagnosis using serum (1, 3)-β-D-glucan determination and use of newly developed antifungal agents, such as caspofungin and voriconazole[29,30]. Fungal infections seemed not to be related to prognosis in our study. Therefore, it is necessary to determine potential infections in the context of corticosteroid therapy and initiation of effective antifungal therapy as soon as possible.

In conclusion, patients with AIH-induced liver failure comprised a small proportion of those with liver failure in China. We should be aware of the possibility that cryptogenic liver failure is induced by AIH. The outcomes of patients with AIH-induced liver failure without liver transplantation were poor. Their prognosis might be improved by the introduction of sufficient immunosuppressive therapy either at an early stage or in patients with less disease severity. Multicenter studies with a large number of patients are also needed to clarify the clinical features of AIH-induced liver failure and define the treatment strategies.

COMMENTS

Background
Autoimmune hepatitis (AIH) is a liver disease of unknown etiology that often affects young women. The majority of patients present with subclinical or chronic disease. However, a subset of patients may develop acute and subacute liver failure. Although the incidence of AIH-induced liver failure is low, the prognosis of these patients remains poor in the absence of liver transplantation. 

Research frontiers

The use of corticosteroid therapy is controversial. To date, there are insufficient data for the clinical features, response to corticosteroids, and prognosis of AIH-induced liver failure in China. 

Innovations and breakthroughs
The authors described the clinical characteristics and prognosis of AIH-induced liver failure in China. Twenty-two patients with AIH-induced liver failure from 2004 to 2012 were enrolled. The results showed that AIH-induced liver failure is a life-threatening liver disease with a survival rate of 18% without liver transplantation. Seven patients received corticosteroid therapy, of whom, four responded and survived and three died. Survivors showed young age, shorter duration from diagnosis to corticosteroid therapy, low Model for End-Stage Liver Disease (MELD) score, and absence of hepatic encephalopathy at the time of corticosteroid administration. 

Applications 

The results suggest that early diagnosis and initiation of corticosteroid therapy at an early stage may be essential for improving the prognosis of patients with AIH-induced liver failure without liver transplantation.
Terminology

A diagnosis of AIH-induced liver failure was based on the presence of antinuclear antibody and/or anti-smooth muscle antibody, and the criteria defined by the International Autoimmune Hepatitis Group. The criteria for liver failure were those of the Diagnostic and Treatment Guidelines of Liver Failure suggested by the Liver Failure and Artificial Liver Group, Chinese Society of Infectious Diseases of Chinese Medical Association. 
Peer review

This was a good descriptive study with the strengths of a large sample assessed over a long period of time. It is the first study of the field done in China. The conclusions drawn from the analysis are reasonable and well considered.
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Figure 1 Survival curves for patients receiving or not receiving corticosteroids therapy by Kaplan-Meier method. Total, n = 22; with therapy, n = 7; without therapy, n = 15.
Table 1 Clinical features of patients at the time of diagnosis
	Case
	Age/sex

(yr)
	TBil
(mg/dl)
	PTA

(%)
	ALT

(IU/L)
	ALP

(IU/L)
	Creatinine (mg/dl)
	MELD
	Liver cirrhosis
	HE
	SIRS
	Liver failure
type 

	1
	36/F
	13.9
	28
	300
	185
	0.77
	22
	Yes
	No
	No
	ACLF

	2
	50/F
	10.1
	27
	326
	107
	0.63
	29
	Yes
	No
	No
	ACLF

	3
	66/F
	21.3
	12
	452
	275
	0.77
	30
	Yes
	No
	Yes
	ACLF

	4
	48/F
	26.6
	38
	374
	158
	1.37
	27
	Yes
	No
	No
	ACLF

	5
	44/F
	21.7
	32
	280
	134
	0.83
	32
	No
	Yes
	No
	Subacute

	6
	42/M
	32.8
	39
	791
	144
	1.32
	31
	No
	Yes
	Yes
	Subacute

	7
	33/F
	29.0
	30
	139
	148
	0.93
	24
	No
	No
	No
	Subacute

	8
	19/F
	15.6
	33
	234
	439
	2.87
	36
	Yes
	No
	Yes
	ACLF

	9
	67/M
	25.5
	19
	145
	54
	0.87
	29
	Yes
	Yes
	No
	ACLF

	10
	58/F
	27.9
	36
	274
	212
	1.23
	30
	No
	Yes
	No
	Subacute

	11
	59/F
	24.0
	20
	138
	150
	1.50
	41
	Yes
	No
	No
	ACLF

	12
	75/F
	19.6
	30
	725
	173
	0.86
	23
	Yes
	No
	No
	ACLF

	13
	56/F
	29.8
	31
	268
	420
	0.80
	31
	No
	Yes
	No
	Subacute

	14
	41/F
	32.5
	5
	99
	81
	1.87
	44
	Yes
	Yes
	No
	ACLF

	15
	72/M
	27.4
	19
	400
	195
	1.54
	38
	No
	Yes
	No
	Acute

	16
	45/F
	11.1
	39
	512
	162
	0.58
	22
	Yes
	No
	No
	ACLF

	17
	45/F
	19.0
	38
	557
	290
	0.87
	22
	No
	No
	No
	Subacute

	18
	39/F
	23.0
	26
	147
	35
	0.75
	21
	Yes
	Yes
	No
	ACLF

	19
	72/F
	23.3
	23
	337
	123
	1.41
	36
	Yes
	Yes
	No
	ACLF

	20
	52/F
	17.1
	38
	197
	168
	0.76
	19
	No
	No
	No
	Subacute

	21
	65/F
	17.7
	35
	134
	32
	0.66
	19
	No
	No
	Yes
	Subacute

	22
	40/F
	27.1
	31
	76
	92
	1.67
	31
	Yes
	No
	No
	ACLF


HE: Hepatic encephalopathy; SIRS: Systemic inflammatory response Syndrome; Tbil: Total bilirubin; PTA: Prothrombin activity; ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; MELD: Model for end-stage liver disease.
Table 2 Immunoserological features and outcomes of enrolled patients
	Case
	ANA

(fold)
	ASMA

(fold)
	LKM-1

(fold)
	AMA
	IgG

(mg/dl)
	AIH score
	Simplified AIH score
	Corticosteroid therapy
	Outcome
	Weeks from 

onset to death

	1
	>1000
	-
	-
	-
	2807
	17
	6
	Yes
	Survival
	/

	2
	640
	-
	-
	-
	5140
	16
	6
	No
	Death
	11

	3
	>1000
	-
	UD
	-
	36%
	15
	6
	No
	Death
	10

	4
	>1000
	-
	UD
	-
	1140
	13
	4
	No
	Death
	11

	5
	640
	-
	-
	-
	20%
	13
	4
	No
	Death
	3

	6
	640
	80
	320
	-
	1300
	11
	6
	No
	Death
	6

	7
	640
	-
	-
	-
	2118
	15
	6
	Yes
	Survival
	/

	8
	>1000
	160
	-
	-
	54%
	15
	6
	No
	Death
	5

	9
	>1000
	-
	-
	-
	30%
	12
	6
	No
	Death
	5

	10
	>1000
	1000
	UD
	-
	2026
	14
	6
	No
	Death
	8

	11
	>1000
	-
	-
	-
	2358
	14
	6
	No
	Death
	3

	12
	>1000
	-
	UD
	-
	1983
	14
	6
	Yes
	Death
	22

	13
	>1000
	-
	-
	-
	3014
	15
	6
	No
	Death
	2

	14
	>1000
	320
	-
	-
	2167
	14
	6
	No
	Death
	3

	15
	>1000
	-
	UD
	-
	UD
	12
	4
	No
	Death
	2

	16
	>1000
	160
	UD
	-
	2823
	15
	4
	Yes
	Death
	19

	17
	>1000
	-
	-
	-
	23%
	13
	5
	No
	Death
	6

	18
	>1000
	-
	-
	-
	3553
	18
	6
	Yes
	Survival
	/

	19
	>1000
	1000
	-
	-
	3474
	19
	8
	Yes
	Death
	11

	20
	640
	-
	160
	-
	1456
	14
	6
	Yes
	Survival
	/

	21
	640
	-
	-
	-
	1768
	14
	6
	No
	Death
	12

	22
	1000
	-
	-
	-
	2776
	15
	6
	No
	Death
	8


Cases 3, 5, 8, 9, and 17 presented percentage of γ-globulins. UD: Undetermined.
Table 3 Possible factors associated with survivors and non-survivors
	Variables
	Survivor

(n = 4)
	Non-survivor 

(n = 18)
	P value

	Age (yr)
	40.00 ± 8.37
	53.56 ± 14.58
	0.0411

	SIRS (yes), n (%)
	0 (0)
	4 (22.2)
	-

	Cirrhosis (yes), n (%)
	2 (50)
	11 (61)
	0.6852

	Acute/subacute/ACLF
	0/2/2
	1/6/11
	-

	TBil (mg/dL)
	20.75 ± 6.67
	22.94 ± 6.58
	0.4961

	ALT (IU/L)
	195.75 ± 74.09
	340.11 ±205.69
	0.2681

	PTA (%)
	30 .50± 5.26
	28.17 ± 9.87
	0.9961

	MELD score
	21.50 ± 2.08
	30.61 ± 6.70
	0.0151

	Hepatic encephalopathy (yes), n (%)
	1 (25)
	8 (44)
	0.4632

	Ascites (yes), n (%)
	2 (50)
	14 (78)
	0.2802

	ANA (>1:100)
	4 (100)
	18 (100)
	-

	IgG (mg/dL)
	2483.50 ± 901.45
	2344.88±1119.46
	0.5911

	Corticosteroid treatment
	4 (100)
	3 (16.7)
	0.0012

	Plasma exchange, n (%)
	1 (25)
	3 (16.7)
	1.0002


      1 Mann–Whitney test,; 2χ2 test.
Table 4 Clinical characteristics of patients receiving corticosteroid treatment
	Case
	Treatment
	Loading dose of corticosteroid
(mg/d)
	Duration

(d)1
	MELD2
	Hepatic 

encephalopathy2
	Creatinine 

(mg/dL)2
	Adverse events 
	Outcome

	1
	mPSL
	30
	16
	23
	None
	0.77
	None
	Survival

	7
	PSL
	50
	26
	24
	None
	0.93
	Oral fungal infection
	Survival

	18
	mPSL
	32
	35
	19
	None
	0.75
	Oral fungal infection
	Survival

	20
	mPSL
	32
	21
	20
	None
	0.76
	Oral fungal infection, 

Pulmonary fungal infection
	Survival

	12
	mPSL
	24
	105
	25
	None
	0.86
	Oral fungal infection, 

Pulmonary fungal infection
	Death

	16
	mPSL
	24
	101
	26
	None
	0.58
	Oral fungal infection
	Death

	19
	PSL
	30
	67
	36
	Yes
	1.41
	Oral fungal infection
	Death


1Days from diagnosis to corticosteroid therapy; 2At corticosteroid application. PSL: Prednisolone; mPSL: Methylprednisolone.
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