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Abstract  

Background  

In patients with autoimmune hepatitis (AIH), relapse rates between 25% and 100% after treatment 

withdrawal have been reported. The optimal strategy for immunosuppressive treatment withdrawal 

is controversial.  

Aim 

To identify the predictive factors of histological remission and to assess the relapse rate after 

treatment withdrawal in AIH patients with prolonged biochemical response  

Methods 

Patients with AIH and sustained biochemical remission on first-line treatment were retrospectively 

included. Histological response was defined as complete regression of interface hepatitis and 

lobular necrosis and  no or minimal portal inflammation and relapse as any elevation of serum 

aminotransferase or gammaglobulin/IgG levels.  

Results 

Sixty-two patients were included. Forty-seven had a biopsy after a median biochemical response of 

49.7 months. Twenty-five of them were histological responders. Independent predictors of 

histological remission were older age (OR=1.1; CI95%: 1.0;1.2), mild to moderate fibrosis at 

diagnosis (OR=8.; CI: 1.4;47.6) and aspartate aminotransferases < 0.6xULN (OR=7.1; CI: 

1.3;36.7). Thirty-nine patients stopped therapy after a median biochemical response of 48.6 months. 

Twenty-four of them had a biopsy before treatment withdrawal: 21 were histological responders. 

The cumulative rate of relapse was 25% at 64 months. 

Conclusions  

This study indicates that older age, mild to moderate fibrosis at diagnosis and serum aspartate 

aminotransferases in the lower range of normal are independent predictors of histological response 

in AIH with prolonged biochemical response. The relapse rate after treatment withdrawal may be 
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limited to 25% at 64 months when patients are selected on the basis of prolonged biochemical 

remission and, when available, histological response.  

Keywords: Hepatitis, Autoimmune; Recurrence; Azathioprine; Adrenal Cortex Hormones; Liver, 

biopsy. 

 



5 

 

 

Introduction 

 

Autoimmune hepatitis (AIH) is a chronic inflammatory disease of the liver due to a breakdown of 

immune tolerance resulting in an immune response directed against hepatocytes. If left untreated, 

the resulting necrotico-inflammatory activity can lead to the progressive development of cirrhosis 

and its complications [1,2]. 

The standard therapy of AIH is based on the combination of corticosteroids and azathioprine. Full 

biochemical response is defined as normalisation of both serum aminotransferase and 

gammaglobulin or immunoglobulin G (IgG) levels [1,2]. Once the response has been achieved, the 

recommended treatment for maintaining remission is azathioprine alone or in combination with 

low-dose corticosteroids according to an individual benefit–risk assessment [1-3]. In case of 

intolerance to azathioprine, mycophenolate mofetil is an alternative [2,4]. In case of failure, second 

line therapy is primarily based on tacrolimus and ciclosporine [2,4].
 
The optimal strategy for 

immunosuppressive treatment withdrawal is highly controversial as relapse rates between 25% and 

100% have been reported [5].  There is no consensus on the duration of maintenance treatment. It is 

recommended that it be maintained for at least 2 years after a complete biochemical response has 

been obtained [1,2]. However, a remission period of at least 4 years before discontinuation of 

treatment has been reported to reduce further the risk of relapse compared to shorter treatments [6]. 

In addition, more drastic biochemical response criteria (aminotransferases in the lower range of 

normal values and IgG<12 g/L) have been reported to predict a lower risk of relapse [7]. Finally, 

histological response i.e. absence of interface hepatitis at the time of treatment withdrawal has been 

associated with a lower risk of relapse [8,9]. In contrast, patients with persistent inflammatory 

activity during treatment are at risk of disease progression and relapse after drug withdrawal [9,10].
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The objectives of this study were to identify in patients with complete and prolonged biochemical 

response the predictive factors of histological remission and to assess the relapse rate after 

discontinuation of treatment. 

 

Methods 

Patient population 

This multicenter retrospective study was conducted in 5 University Hospitals and 2 private practice 

centers from France. The medical files of consecutive patients diagnosed as having type 1 AIH  

between 1988 and 2017 and followed up in these centers were reviewed. Patients were included in 

the study if they: 1) fulfilled the revised criteria of the International Autoimmune Hepatitis Group 

(IAHG) for the diagnosis of definite or probable AIH [11]; 2) had a sustained biochemical 

remission on first-line immunosuppressive therapy as defined in AASLD and EASL guidelines 

[1,2] i.e. complete normalization of serum aminotransferases and γ-globulins or IgG; 3) had a liver 

biopsy following sustained biochemical remission or stopped treatment without liver biopsy 

according to the decision of the physician in charge of the patient.  Patients with overlap syndrome 

associating AIH and primary biliary cholangitis (PBC) as defined by Chazouillères et al. [12]
 
were 

also included.   

Data collected from the medical files included: age, gender, other autoimmune diseases, 

identification of a triggering factor, biological tests including serum hepatic tests, autoantibodies 

profile and serum γ-globulin or IgG concentration at diagnosis and at treatment withdrawal, 

histopathological features at presentation and at the end of first line treatment if available, 

therapeutic modalities, time to remission and duration of biochemical remission, time to relapse 

after treatment withdrawal. 
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Patient’s records were anonymized and de-identified prior to analysis. Database was constituted in 

accordance with the reference methodology MR004 of the Commission Nationale de l’Informatique 

et des Libertés (n°2206749, 13/09/2018). 

 

Liver Biopsy 

All patients underwent liver biopsy at the time of diagnosis. According to the clinician’s decision, 

the biopsy was repeated in some patients after sustained biochemical remission to evaluate the risk 

of relapse in case of treatment withdrawal. Most clinicians did not stop the treatment in case of 

persisting interface hepatitis, even when mild or focal. Histopathological lesions were graded and 

staged according to the Metavir classification combining a necrotico-inflammatory activity score 

and a fibrosis score
 
[13]. 

 

Treatment modalities 

Patients were treated either with predniso(lo)ne alone or a combination of predniso(lo)ne and 

azathioprine. In one case, early digestive intolerance to azathioprine led to its replacement by 

mycophenolate mofetil. This was considered as a first-line treatment. Immunosuppressive treatment 

intensification or tapering during follow-up were individualized according to clinician's judgement. 

 

Response and relapse criteria 

 Biochemical response to therapy was defined as complete normalization of serum aminotransferase 

and γ-globulin or IgG levels [1,2]. Histological response was defined as disappearance of 

histological activity (Metavir A0) whatever the residual degree of fibrosis: this means no interface 

hepatitis nor lobular necrosis, and no or minimal portal inflammation. Relapse was defined by any 

increase in serum aminotransferase or γ-globulin or IgG levels after treatment withdrawal. This 

definition is more stringent than that based on IAIHG criteria (reappearance of ALT elevation >3 
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times the ULN) but, as mentioned in EASL guidelines, AIH relapse may also present with milder 

elevation of aminotransferases [2]. In accordance with other investigators in recent studies [7, 14], 

we chose to use strict criteria to avoid overestimation of sustained remission  rates after treatment 

withdrawal.  

 

Statistical analysis 

Qualitative variables were described as number and percentage and quantitative variables as median 

with range. Factors associated with histological remission were studied using univariate analysis 

(Wilcoxon tests, chi square tests or Fisher exact tests, as appropriate) and multivariate analysis 

(logistic regression with stepwise selection, with an exit threshold of 0.05 and factors significant at 

p = 0.05 included). The relapse-free survival curves were established by the Kaplan-Meier method. 

Variables associated with relapse after treatment withdrawal were identified by univariate analysis 

using Log rank tests. Given the small number of relapses, multivariate analysis was not performed. 

Significance level for two-tailed p-values was set at 0.05. All analyses were performed using SAS 

version 9.4 (SAS Institute Inc., Cary, NC, USA). 

 

Results 

 

Patient characteristics 

A total of 302 patients were identified from databases. Two hundred and forty were excluded from 

the study because of missing data due to lack of regular follow-up in participating  centers (n=60), 

no response to first line treatment (n=58), responders still on first line treatment without second 

liver biopsy (n=107), type 2 HAI (n=5), no biopsy at diagnosis (n=4), absence of treatment (n=6) 

(Fig. 1).  
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Table 1 shows the baseline characteristics of the study population at diagnosis. Associated 

autoimmune diseases were coeliac disease (n=1), Gougerot-Sjögren syndrome (n=3), Crohn’s 

disease (n=1), ulcerative colitis (n=1), Biermer's disease (n=2), rheumatoid arthritis (n=2), lupus 

(n=2), autoimmune thyroiditis (n=4), immune thrombocytopenic purpura (n=1), autoimmune 

hemolytic anemia (n=1), vitiligo (n=1).  

Serum IgG level was not routinely monitored in all patients, especially prior 2010 when 

gammaglobulin dosage was more commonly used for the diagnosis and the follow-up of AIH 

patients. For this reason, we used normalization of IgG or gammaglobulins for the definition of 

biochemical remission. In 23 patients, both measurements were performed on the same day at 

diagnosis or during follow-up.  As previously reported [7], serum gammaglobulin and IgG levels 

were tightly correlated (r=0.88, p<0.0001) (supplementary Fig. 1) 

As induction treatment, 57 patients (91.9%) received a combination of corticosteroids and 

azathioprine, 4 (6.5%) corticosteroids alone and 1 (1.6%) a combination of corticosteroids and 

mycophenolate mofetil. As maintenance treatment, 51 (82.2%) patients were treated with 

azathioprine monotherapy, 6 (9.7%) with a combination of corticosteroids and azathioprine, 4 

(6.5%) with corticosteroid monotherapy and 1 (1.6%) with mycophenolate mofetil monotherapy. 

The median duration of treatment was 66.6 months ((21.3-268.9). All patients but 5 had a sustained 

biochemical remission for at least 24 months before follow-up biopsy or treatment withdrawal 

(median: 48.6 months, range 10-157.8). The median follow-up was 137.4 months (range 37-359.1). 

 

Histological remission 

Forty seven patients had a follow-up biopsy after a median treatment of 66.5 months (range 21.3-

268.9) and a median biochemical remission of 49.7 months (range 10-151.7). Twenty five patients 

(53%) were histological responders and 22 patients (47%) had a persistent histological activity. 

Comparison between patients with histological remission and those with persisting histological 
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activity is presented in Table 2. In univariate analysis, histological responders were significantly 

older than patients with persisting activity (median age: 49 versus 36, p=0.007), had more often 

mild to moderate fibrosis at diagnosis (72% versus 36.3%, p=0.01) and lower serum level of AST at 

the time of treatment withdrawal (58.3% with AST < 0.6 ULN versus 23.8 %, p=0.02). Seventy-

three percent of patients with AST < 0.6 x ULN were histological responders compared with 38.5% 

of those with AST in the normal range but above 0.6 x ULN  (p=0.02) (Fig. 2). In addition, in the 

subgroup of 25 patients where the dosage was available, serum γ-globulin level at treatment 

withdrawal was significantly lower in histological responders (0.7 ULN versus 0.9 ULN, p=0.03, 

Table 2) and the percentage of histological responders in patients with gammaglobulin level below 

0.8 x ULN was significantly higher than in patients with gammaglobulins in the normal range but 

above 0.8 x ULN (78.3% versus 36.3%, p=0.049) (supplementary Fig. 3). However, given the large 

number of missing data (n=22), this variable was not entered in the multivariate model. Mutivariate 

analysis showed that older age, mild to moderate fibrosis at diagnosis and serum AST level below 

0.6 ULN at the time of follow-up biopsy were independent predictors of histological response (OR 

= 1.1 [1.02;1.18], p=0.009; OR=8.1 [1.39; 47.6], p=0.02; OR=7.05 [1.35;36.7], p=0.02, 

respectively) (Table 2).  

 

Relapse after treatment withdrawal 

Thirty nine patients with a prolonged biochemical remission discontinued the treatment after a 

median treatment of 61.4 months (range 25.3-268.9) and a median biochemical remission of 48.6 

months (range 20.3-157.8). As shown in Fig. 3, the probability of relapse was 12 % at 12 months 

and 25 % at 64 months. The median time of relapse was 9.4 months (range 1.5-64). 

Twenty four of these patients (61.5 %) had a liver biopsy before the treatment withdrawal. The 

great majority of them, 21 out 24, were histological responders. Among them, two relapsed at 2 and 
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10 months after treatment withdrawal. Three patients (8%) had persisting activity, among which 2 

relapsed at 14 and 16 months.  

Among the 5 patients with an identifiable trigger factor (hepatitis virus A, cytomegalovirus 

infection, furadantine and minocycline in 2 patients), 4 stopped their treatment and did not relapse 

and one (AIH triggered by hepatitis virus A ) had still mild histological activity at a follow-up 

biopsy and was maintained on treatment, then lost of follow-up. The cumulative rate of relapse was 

re-analyzed after exclusion of  these patients. It was 13.4 % at 12 months and 28.9 % at 64 months. 

The median time of relapse was 9.4 months (range1.5-64) (supplementary Fig. 3). 

 

Patient characteristics associated with the risk of relapse 

Comparison between patients with sustained remission and relapsers is presented in Table 3. No 

significant difference was observed for age at diagnosis, sex ratio, presence of other autoimmune 

diseases, severity of the disease at diagnosis and serum γ-globulin or IgG concentrations at 

diagnosis and treatment withdrawal. The only significant difference between the two groups was a 

higher prevalence of anti-smooth muscle antibodies at diagnosis in relapsers than in sustained 

responders (100% versus 50%, p=0.005). Of note, azathioprine treatment tended to be longer in 

sustained responders than in relapsers (62.7 months versus 44.2 months, p=0.055).   

In the subgroup of 24 patients who had a liver biopsy before treatment withdrawal, most of them  

were histological responders as clinicians usually did not stop the treatment in case of persisting 

activity at the follow-up biopsy.  

 

Evolution of fibrosis 

In the group of 47 patients who had a follow-up biopsy after a median treatment of 66.5 months 

(range 21.3; 268.9), the degree of fibrosis decreased in 26 patients (55%), was stable in 20 patients 
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(43%) and worsened in only one patient (2%). Globally, there was a significant improvement in the 

level of fibrosis (p = 0.007) (Table 4). 

 

Discussion 

 

Our study analyzed a series of 62 AIH patients with prolonged biochemical remission i.e. complete 

normalization of serum aminotransferases and γ-globulins or IgG [1]. Forty seven of these patients 

(53%) underwent liver biopsy after a median of 48 months of biochemical response. Fifty-three per 

cent of them had a complete histological response defined as complete disappearance of interface 

hepatitis or lobular necrosis, even mild or focal, indicating that complete biochemical response even 

prolonged does not preclude the persistence of histological activity in a significant number of 

patients. Independent predictors of histological remission were older age, mild to moderate hepatic 

fibrosis at diagnosis and serum AST levels in the lower range of normal at the time of follow-up 

biopsy. In addition, serum gammaglobulins in the lower range of normal were also significantly 

associated with histological response in univariate analysis. This suggests that more stringent 

criteria of  biochemical response should be used  to better predict histological response. In 39 

patients stopping treatment after a median of 48.6 months of biochemical response, 24 of them after 

follow-up biopsy, the relapse rate was 25 % at 64 months.  

It is well-established that increased levels of serum aminotransferases and/or gammaglobulins/IgG 

in AIH patients reliably predict ongoing histological activity [10, 15]. However, the predictive value 

of normalization of these makers for histological response is controversial. In some studies [10, 15, 16], 

rates of persisting activity between 45 and 67 % have been reported whereas in Hartl et al's studies 

[7, 17], it was less than 20%. The variability may be explained by differences in the severity of the 

disease, the type of treatment, the duration of biochemical remission, the low number of patients in 

some studies and the criteria of histological response. In our study, the rate of histological remission 
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was 53% in a series of 47 biochemical responders. Whether the use of gammaglobulins or globulins 

[15, 16, our study] instead of IgG for the definition of  biochemical remission may explain the 

difference with Hartl et al's studies [7, 17] is uncertain. Given the limited numbers of patients in 

Hartl et al's studies [7, 17], the conclusion that biochemical response based on aminotransferase and 

IgG normalization is a surrogate marker of histological response needs to be validated in larger 

series. Our multivariate analysis showed that serum AST level in the lower range of normal values 

at the time of follow-up biopsy was an independent predictor of histological remission. In the 

subgroup of patients with AST levels below 0.6 x ULN, the rate of histological response 

significantly raised to 74 % whereas in those with AST in normal range but above 0.6 x ULN, the 

rate of histological response was 38%. This is in accordance with Dhaliwal et al [16] who reported 

significantly lower serum aminotransferase levels in histological responders. The same  tendency 

was also reported by Hartl et al [17] although it was not significant. Other independent predictors of 

histological response were older age and  mild to moderate fibrosis at diagnosis. Previous studies 

have reported that older age was predictive of biochemical response [18, 19]. Contradictory results 

have been reported regarding the prognostic impact of cirrhosis on biochemical response [18,20, 

21]. In addition, we showed in univariate analysis that serum γ-globulin level at treatment 

withdrawal was also significantly lower in histological responders.  

The utility of a follow-up liver biopsy prior to treatment withdrawal is controversial [1, 2, 16, 17, 

22]. The recommendation that follow-up biopsy is not warranted in patients with prolonged 

biochemical remission is based on the analysis of a limited number of patients [17]. Like others 

[16], we think, based on our data, that a follow-up biopsy should always be discussed as persisting 

histological activity justifies an extension of immunosuppressive treatment. However, in accordance 

with guidelines [1, 2, 22], we agree that it may not be mandatory in all patients and should be 

individualized. In reluctant patients, treatment withdrawal without biopsy may be an option, 

especially in those who have favourable predictive factors such as advanced age, no or minimal 
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fibrosis at diagnosis and aminostransferases and gammaglobulins/IgG in the lower range of normal 

under maintenance treatment. In every case, close clinical and biochemical  monitoring  should be 

maintained after treatment withdrawal  to detect a relapse at an early stage. Reinstitution of the 

same immunosuppressive regimen is usuallly efficient to reinduce complete remission [1, 2, 22]. 

In our series of 39 patients with prolonged biochemical response,  the rate of relapse was 25 % at 64 

months, lower than in most previous studies. In those using loose criteria for the definition of 

biochemical remission i.e. aminotransferases below 2 ULN, relapse after treatment withdrawal was 

reported to occur in as many as 50% of the patients within 6 months after discontinuation of therapy 

[23] and around 75 % of the patients who had a longer follow up [24-26]. Even with complete 

normalisation of aminotransferase before treatment withdrawal, relapse rate between 55 and 100 % 

were still reported [6,27-30]. Inclusion of paediatric cases, various regimens, various definitions and 

durations of biochemical remission and various definitions of relapse may explain differences 

between studies. In a large multicenter Dutch study [27], 131 HAI patients with  normalization of 

serum ALT levels for at least 2 years were included. The rate of relapse after stopping treatment 

was 81 % at three years. However, in approximately 50% of these patients, no information was 

available on serum IgG level at the time of drug withdrawal. In addition, 24% of the patients were 

treated with a second-line therapy after a first relapse, a condition known to increase the risk of 

relapse compared with first line treated patients. Fifty-four % of the patients were still on 

corticosteroids combined with azathioprine at the time of treatment withdrawal. Finally, 21% were 

under 18 years of age at the time of diagnosis, a condition known to be associated with a higher rate 

of relapse [1]. In contrast, using the current definition of biochemical remission, i.e. complete 

normalisation of aminotransferases and IgG for at least 2 years, Hartl et al [7] reported a relapse rate 

of 46% after a median follow-up of 28 months in a series of 28 patients and Zachou et al. [14]  a 

relapse rate of 25% after a median follow-up of 24 months in a series of 40 patients. In addition, 

Kanzler et al [6] reported that the relapse rate was dependent on the duration of immunosuppressive 
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therapy. In a series of 28 patients with complete biochemical remission, the subgroup of those with 

more than 4 years of continuous immunosuppressive therapy prior to treatment withdrawal had a 

probability of relapse of only 33% compared with 83% in the subgroup of patients treated for 2-4 

years. In our study, the use of strict criteria for biochemical and histological remission and the long 

duration of biochemical remission may explain the low rate of relapse. In addition, most patients 

who had a follow-up biopsy before treatment withdrawal were also histological responders (21 out 

of 24. In accordance with current recommendations which discourage treatment discontinuation in 

case of interface hepatitis on the follow-up biopsy [2], very few patients with persisting histological 

activity had their treatment withdrawn in our series. Only 3 such patients stopped their treatment 

and 2 of them relapsed 14 and 15 months after treatment withdrawal. Besides, our study confirms 

that the lack of histological activity on the follow-up biopsy is predictive of a high rate of sustained 

response, near to 90% at 5 years in our study. Finally, as the inclusion of AIH cases with a 

triggering factor in our series may have led to underestimate the risk of relapse [31], the cumulative 

rate of relapse was re-analyzed  after exclusion of these cases. It was still low at 28.9 % at 64 

months. 

Analysis of the factors associated with relapse was limited due the small number of relapses in our 

population (7 out of 37).  Results should be interpreted cautiously. Univariate analysis showed that 

the prevalence of ASMA at diagnosis was significantly higher in relapsers than in sustained 

responders. Contradictory results have been published regarding the predictive value of ASMA in 

HAI patients. Couto et al [32] have reported that the persistence of ASMA or anti-actin antibodies 

(AAA) during treatment was significantly associated with persistent biochemical and histological 

activity. However, in this study, the reactivity of ASMA or AAA at diagnosis, before treatment 

institution, was not associated with response to treatment [32]. In contrast, in a series of 282 AIH 

patients, Muratori et al [18] have reported a higher frequency of seropositivity for ASMA in 

biochemical non responders than in responders. In addition, Czaja et al [33] have suggested the 
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prognostic value  of AAA seropositivity at diagnosis, with a higher rate of transplantation and death 

in HAI patients positive for AAA. In our study, the prevalence of ASMA was available at diagnosis 

but not at treatment withdrawal and AAA were tested only in a small number of patients. Our 

findings should be considered as exploratory and need to be interpreted carefully.  

The low rate of relapse and the number of missing data were limiting factors for identification of  

other predictive factors in our study. In a series of 28 patients,  Hartl et al [7] have reported that 

serum ALT levels below half the upper limit of normal and IgG levels below 12 g/L were predictive 

of sustained response after treatment withdrawal. It is of interest to underline that, in our study, low 

serum levels of AST below 0.6N et gammaglobulins in lower range of normal were predictive of 

histological response, which is consistent with Hartl et al' results as histological remission is 

predictive of sustained remission.  

Finally, our study confirms that immunosuppressive treatment of AIH not only prevents further 

progression of the disease in biochemical responders but allows significant regression of fibrosis 

even in cirrhotic patients. This is in accordance with the conclusions of a recent study reporting that 

complete biochemical remission was the only independent predictor for histological fibrosis 

regression especially in patients with extensive fibrosis or cirrhosis [17].
  

In addition, it has been 

shown that patients who experienced laboratory and histological resolution of inflammatory 

manifestations within 12 months of therapy had lower frequency of progression to cirrhosis and 

lower frequency of death from hepatic failure or need for liver transplantation [19]. 

Our study has some limitations. It is a retrospective study with inherent limitations such as missing 

data, patients lost of follow-up and treatment bias. The number of patients in our study was 

relatively low but similar to series reported in recent studies using the same stringent inclusion 

criteria [6,7,14] as discussed above. The number of relapses after treatment withdrawal was too low 

in our series to allow identification of predictive factors. However, we were able to identify 

predictors of complete histological remission, a condition associated with a low relapse rate. 
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In conclusion, our study did not confirm the recent suggestion that prolonged biochemical response 

in AIH patients may be used as a surrogate marker of histological response [17]. Although not 

mandatory, follow-up biopsy still appears of clinical interest to identify patients with persisting 

histological activity who are prone to relapse in case of treatment withdrawal. When patients are 

selected on the basis of prolonged biochemical remission and, when available, histological 

response, the relapse rate after treatment withdrawal may be limited to 25% at 64 months. 
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Fig. 1 Flow chart of the study. 
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Fig. 2 Serum ASAT concentration in histological responders and non-responders after a median 

biochemical response of 48.8 and 51.8 months respectively. A. Median and interquartile range ( 

p=0.02, Wilcoxon test). B. Percentages of histological responders in patients with ASAT < 0.6 x 

ULN and those with ASAT in the normal range but above 0.6 x ULN  (p< 0.02, chi square test).  

ULN: upper level of normal, Missing data=2 

 

A. 
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Fig. 3 Kaplan Meier plot: Probability of relapse after drug withdrawal in 39 AIH  patients with 

biochemical remission for a median time of 48 months.  
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Table 1. Baseline data in 62 AIH patients. 

 
Variables  

Age at diagnosis, years, median (range) 44 (11-73) 

Sex ratio, Females/males 47/15 (76/24) 

Trigger factors* 5 (8.1)  

Other auto-immune diseases 17 (27.4) 

Overlap syndrome HAI-CBP 5 (8.1)   

Score IAGH, probable/certain  17/45 (27/73) 

Biochemical data, median (range) 

ALT, x ULN, md: 1 

AST, x ULN, md: 2 

GammaGT, x ULN, md: 4  

Alk. Phosp., x ULN, md: 6  

Bilirubin, µmol/L, md: 5  

Prothrombin ratio, %, md: 8  

Albumin, g/L), md:14  

Platelets, G/L), md: 10  

γ-globulins, x ULN, md: 34 

IgG, x ULN, md: 34 

 

12.1 (1.4-81) 

7.9 (1.1-56.3) 

4.6 (1-21.5) 

1.3 (1-6.3) 

28 (4-467) 

87.5 (23-100) 

39 (22-50) 

254 (109-545) 

1.2 (0.8,1.9) 

1.4 (0.5-2.2) 

Auto-antibodies 

ANA 

ASMA md:1 

Anti-LKM md: 8  

AMA md:2  

Anti-SLA md: 50  

Anti-LC1 md: 24  

 

 

50 (80.6) 

35 (56.4) 

1 (1.8) 

5 (8.3) 

2 (16.7) 

0 

METAVIR A 

A0 

A1 

A2 

A3 

 

0 (0.0) 

9 (14.5) 

19 (30.7) 

34 (54.8) 

METAVIR F 

F0 

F1 

F2 

F3 

F4 

 

3 (4.8) 

13 (21) 

21 (33.9) 

15 (24.2) 

10 (16.1) 

Data are expressed as No. (%) unless otherwise indicated. Continuous variables are reported as median (range). ALT: 

alanine aminotransferase; AST: aspartate aminotransferase; Alk. Phosph.: alkaline phosphatase;  ANA: antinuclear 

antibody; ASMA: antismooth muscle antibody; AMA: antimitochondrial antibody; LKM: liver/kidney microsomal; 

ULN: upper limit of normal; md: missing data; A:activity; F: fibrosis  liver biopsy 1: at diagnosis; liver biopsy 2: at the 

end of first line treatment. *virus A (n=1), CMV (n=1) minocycline (n=2), furadantine (n=1)



25 

 

 

Table 2. Comparisons of Demographics, clinical, laboratory and histopathological data and treatment characteristics between patients with and 

without histological response 
 

 Metavir A0 group 

n=25 

Metavir A>1 group 

n=22 

p value Multivariate analysis 

 OR  (IC95%)  p   

Age at diagnosis (years)  49 (20-64)  36 (11-69)  0.007  1.11  [1.03; 1.19]    0.007 

Sex ratio (Females/males)  19/6 (76/24)  16/6 (72/28)  0.80  

Other auto-immune diseases  8 (32)  6 (27)  0.72  

Biochemical data at diagnosis 
ALT, x ULN  
AST, x ULN, md:1 
γ-globulins, x ULN, md:22 
IgG, x ULN md:28  

 
 12.1 (2-81) 
 8.3 (1.1-46) 
 1.1 (0.8-1.9) 
 1.7 (0.5-2.1) 

 
 6 (1.5-38.6) 
 4.5 (1.2-39.6) 
 1.1 (0.8-1.7) 
 1.2 (0.9-2.1) 

 
 0.21 
 0.66 
 0.79 
 0.77 

 

ANA  
ASMA 

 22 (88) 
 13 (52) 

 16 (72.7) 
 12 (27.8) 

 0.27 
 0.86 

 

METAVIR A (Liver biopsy 1) 
A1 
A2 
A3 

 
 5(20) 
 5 (20) 
 15 (60) 

 
 2 (9) 
 7 (32) 
 13 (59) 

 0.51  

METAVIR F (Liver biopsy 1) 
< F3 
>F3 

 
 18 (72) 
 7 (28) 

 
 8 (36.3) 
 14 (73.7) 

 0.01                                      
 8.1  [1.39; 47.6]    0.02
  

Biochemical data at Liver biopsy 2 
ALT, x ULN, md :1 
AST < 0.6 x ULN  md:2  
           Yes 
           No 
γ-globulins, x ULN, md: 22 
IgG, x ULN, md: 22 

 
 0.45 (0.2-1) 
  
 14(58.3) 
 10 (41.7) 
 0.7 (0.6-1) 
 0.7 (0.6-1.1) 

 
 0.5 (0.1-1) 
  
 5 (23.8) 
 16 (76.2) 
 0.9 (0.6-1) 
 0.8 (0.5-1) 

 
 0.39 
 0.02 
  
 
 0.03 
 0.67 

 
 

 7.05  (1.35;36.7) 0.02 

Type of treatment 

CT monotherapy 

CT/AZT bitherapy 

 

 2 (8) 

 23 (92) 

 
 0 (0) 

 22(100) 

 0.49  

Delay to transaminases normalization, md: 1*  4.3 (0.5-44)  7.8 (0.5-49.4)  0.37  
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Delay to biochemical remission, md: 6*  7.1 (0.9-44)  10.9 (0.5-49.4)  0.96  

Duration of biochemical remission, md: 6*  48.8 (20.8-151.7)  51.8 (10-115)  0.97  

Duration of CT treatment*  11.6 (3.4-268.9)  12.1 (2.3-125.9)  0.89  

Duration of AZT/MMF**  treatment*  60.9 (25.8-266.4)  66.1 (20.5-125.9)  0.63  

Duration of treatment*  64 (25.8-268.9)  70.9 (21.3-126.3)  0.92  

 Data are expressed as  No (%) unless otherwise indicated. Continuous variables are reported as median (range). ALT: alanine aminotransferase; AST: 

aspartate aminotransferase; Alk. Phosph.: alkaline phosphatase;  ANA: antinuclear antibody; ASMA: anti-smooth muscle antibody; antiLKM: anti-

liver/kidney microsomal antibody; ULN: upper limit of normal; md: missing data; A:activity; F: fibrosis;  AZT : azathioprine, MMF: mycophenolate mofetil. 

* duration in months ** 44 patients on AZT and 1 on MMF (two other patients were on corticosteroid monotherapy). 
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Table 3. Comparisons of demographics, clinical, laboratory and histopathological data and treatment characteristics between patients with 

sustained remission and relapsers 

 

 
Sustained remission 

group (n= 32) 

Relapse group  

(n= 7) 
p value 

Age at diagnosis (years)  51 (16-73)  44 (25-64) 0.54 

Sex ratio, Females/males  25/7(78/22)  4/3(57/43) 0.31 

Other auto-immune diseases  8 (25)  1 (14.3) 0.6 

Overlap syndrome HAI-CBP  4 (12.5)  0 (0.0) 0.39 

Biochemistry at diagnosis 
ALT, x ULN, md: 1  
AST , x ULN, md: 2  
γ-globulin, x ULN, md: 23  
IgG, x ULN, md: 22  

 
 16.3 (1.4-81) 
 10.7 (1.1-56.3) 
 1.2 (0.8-1.9) 
 1.4 (0.5-2.1) 

 
 12.3 (4.2-30.7) 
 5.7 (2.6-37.1) 
 1.1 (0.9-1.2) 
 1.2 (1.1-1.6) 

 
0.44 
0.38 
0.75 
0.94 

Autoantibodies at diagnosis 
ANA 
ASMA 

 
 25 (78) 
 16 (50) 

 
 7 (100) 
 7 (100) 

 
0.18 

0.005 

METAVIR A (Liver biopsy 1) 
A0 
A1 
A2 
A3 

 
 0 (0.0) 
 5 (15.6) 
 9 (28.1) 
 18 (56.3 ) 

 
 0 (0.0) 
 1 (14.3) 
 2 (28.6) 
 4 (57.1) 

0.96 

METAVIR F (Liver biopsy l)  
F0F1 
F2 
F3F4 

 
 9 (28.1) 
 14 (43.8 ) 
 9 (28.1) 

 
 1 (14.3) 
 2 (28.6) 
 4 (57.1) 

0.39 

Biochemistry at treatment withdrawal 
ALT, x ULN, md: 1 
AST, x ULN, md: 1  
γ-globulins, x ULN, md: 21  
IgG, x ULN, md: 17  

 
 0.5 (0.2-1.0) 
 0.6 (0.4-0.9) 
 0.8 (0.6-1.0) 
 0.7 (0.2-1.0) 

 
 0.5 (0.3-0.6) 
 0.6 (0.4-0.8) 
 0.7 (0.6-0.7) 
 0.9* 

 
0.47 
0.62 
0.18 

- 

Liver biopsy 2  20 (62.5)  4 (57)  
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METAVIR A (Liver biopsy 2) 
A0 
A1 

 

 19 (95) 
 1 (5) 

 

 2 (50) 
 2 (50) 

0.06 

METAVIR F (Liver biopsy 2) 

F0F1 

F2 

F3F4 

 

 11 (55.0) 

 9 (45.0) 

    0 (0) 

 

 3(75.0) 

     0 (0.0) 

 1 (25.0) 

0.10 

Treatment 
CT monotherapy 
CT-AZT bitherapy 

 
 4 (12.5) 
 28 (87.5) 

 
 1 (14.3) 
 6 (85.7) 

0.82 

Delay to transaminase normalization, md: 2**  6.2 (0.5-44)  6.8 (0.8-15.9) 0.56 

Delay to biochemical remission, md:5**  6.6 (1.0-44)  6.9 (0.9-30.8) 0.90 

Duration of biochemical remission, md: 5**  51.9 (20.3-157.8)  44 (25.7-74.7) 0.19 

Duration of CT treatment**  13 (1.8-268.9)  16.7 (9.2-81.6) 0.91 

Duration of AZT treatment **  62.7 (27.6-266.4)  44.2 (28.3-67) 0.055 

Duration of treatment **  66.3 (25.3-268.9)  53.3 (39.5-81.6) 0.14 

Data are expressed as No (%) unless otherwise indicated. Continuous variables are reported as median (range). ALT: alanine aminotransferase; AST: aspartate 

aminotransferase; Alk. Phosph.: alkaline phosphatase;  ULN: upper limit of normal; ANA: antinuclear antibody; ASMA: anti-smooth muscle antibody; md: 

missing data; A:activity; F: fibrosis;  liver biopsy 1: at diagnosis; liver biospsy 2: at the end of first line treatment; CT: corticosteroid; AZT: azathioprine. * 

only one dosage was available in this subgroup. ** duration in months 
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Table 4. Evolution of fibrosis between  liver biopsies performed at AIH diagnosis and at the 

end of first line treatment in 47 patients with  biochemical remission 

 

 

 

  Liver biopsy at the end of treatment 

  F0 F1 F2 F3 F4 

Liver 

biopsy at 

diagnosis 

F0 3     

F1 3 5 1   

F2 4 2 8   

F3 4 3 3 3  

F4 1 0 5 1 1 
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Supplementary Fig. 1. Correlation between serum gammaglobulin and IgG concentrations (23 

patients with both dosages on the same day at diagnosis or during follow-up). ULN: upper 

limit of normal. 
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Supplementary Fig.2  Serum gammaglobulin concentration in histological responders and 

non-responders after a median biochemical response of 48.8 and 51.8 months respectively. A. 

Median and interquartile range in histological responders and non-responders (p=0.03, 

Wilcoxon test). B. Percentages of histological responders in patients with gammaglobulins < 

0.8 x ULN and those with gammaglobulins in the normal range but above 0.8 x ULN  (p 

=0.049, Fisher's exact test).  ULN: upper level of normal. Missing data =22 

A. 

 

B. 
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Supplementary Fig. 3. Kaplan Meier plot: Probability of relapse in 35 AIH  patients with 

prolonged  biochemical remission (3 patients with drug-induced AIH and1 patient with AIH 

triggered by cytomegalovirus infection have been excluded). The cumulative rate of relapse 

was 28.9 % at 64 months. The median time of relapse was 9.4 months (range1.5-64). 

 

 

 

 

 


