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Presentation of autoimmune hepatitis (AIH) can differ from nonacute to acute autoimmune hepatitis (A-AIH) with jaundice 
and acute severe autoimmune hepatitis (AS-AIH) with jaundice and coagulopathy. The aim of the study was to evaluate the 
short-term prognosis of different presentations of AIH and the influence of liver function improvement on short-term progno-
sis. In this single-center retrospective cohort study, AIH patients with repeatedly tested liver function at diagnosis and during 
at least 1 year of follow-up were included. A-AIH was defined as bilirubin >45 µmol and international normalized ratio (INR) 
<1.5. AS-AIH was defined as bilirubin level >45 µmol/L and INR ≥1.5. Of the 81 included patients, 17 (21%) presented with 
A-AIH, and 14 (17%) presented with AS-AIH. After the start of immunosuppressive therapy, bilirubin, albumin, and INR 
normalized in 70%, 77%, and 69%, respectively, in a median of 2.6 months, 3 months, and 4 weeks, respectively, in patients 
with A-AIH and AS-AIH. Liver transplantation (LT)–free survival rate was 100% in nonacute AIH, 94% in A-AIH, and 57% 
in AS-AIH at 12 months after diagnosis. An increase of INR or bilirubin at 2 weeks was the best predictive factor for the need 
of LT within 12 months with a Youden’s index of 0.85. A-AIH was present in 21%, and AS-AIH was present in 17% of AIH 
patients. In the majority of patients, bilirubin, albumin, and INR normalized in the first months of treatment. Deterioration 
of liver function after 2 weeks of treatment should lead to rapid evaluation for LT and consideration of second-line medication.
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Autoimmune hepatitis (AIH) is a chronic inflamma-
tory liver disease characterized by hypergammaglob-
ulinemia, circulating autoantibodies, and interface 
hepatitis with plasma cells on histology, which is 
usually responsive to immunosuppressive therapy. 

Presentation can vary from asymptomatically raised 
liver enzymes to jaundice and liver failure.(1,2)

In a subset of AIH patients, hepatitis causes a decrease 
in excretory and synthetic function of the liver reflected 
by increased serum bilirubin, decreased albumin levels, 
and prolonged international normalized ratio (INR). 
Presentation with decreased liver function is termed 
acute presentation of AIH. Acute presentation can be 
divided into 2 different categories: acute autoimmune 
hepatitis (A-AIH) presenting with jaundice but with-
out coagulopathy and acute severe autoimmune hepatitis 
(AS-AIH) presenting with jaundice and coagulopathy.(3) 
AS-AIH can present with or without hepatic encepha-
lopathy (AS-AIH with or without acute liver failure).(3)

For most AIH patients, the prognosis is good with 
treatment with corticosteroids and thiopurines. Patients 
without cirrhosis have the same life expectancy as the 
general population.(4) However, for AS-AIH the prog-
nosis seems worse and reported liver transplantation 
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(LT)-free survival rates differ between 20% and  
90%.(5-9) In 1988, Czaja et al. reported that no improve-
ment of serum bilirubin after 2 weeks was a bad prog-
nostic sign.(10) This finding was only confirmed in a 
cohort of 11 patients.(11) More recently, the worsen-
ing of INR was reported as a bad prognostic sign in a 
cohort of 17 patients.(7)

The aim of this study was to evaluate the relation 
between liver function, improvement of liver function, 
and short-term prognosis in a larger cohort of patients 
presenting with A-AIH and AS-AIH.

Patients and Methods
In this single-center retrospective cohort study, all con-
secutive patients with a diagnosis of AIH between 1995 
and 2018 in Leiden University Medical Center, a ter-
tiary referral center for liver disease and LT, were eligible 
for inclusion. All patients with available sequential liver 
function tests and at least 1 year of follow-up or death or 
LT within a year were included. The study protocol con-
formed to the ethical guidelines of the 1975 Declaration 
of Helsinki as reflected in a priori approval by the local 
ethical committee. All surviving patients gave informed 
consent. No organs from executed prisoners were used.

For diagnosis of AIH, the simplified International 
Autoimmune Hepatitis Group criteria were used.(12) 
A-AIH was defined as serum bilirubin level >45 µmol/L 
and INR <1.5. AS-AIH was defined as serum bilirubin 
level >45 µmol/L and INR ≥1.5.(3) If hepatic enceph-
alopathy was present, AS-AIH was accompanied by 
acute or acute-on-chronic liver failure.(3,13) Because of a 
limited number of patients, patients with AS-AIH with 
acute liver failure were not analyzed separately.

Data, including baseline characteristics, laboratory 
results before and during treatment, and treatment 
and survival data, were retrieved from a local database 
and electronic patient files. Definitions for treatment 
response were according to the European Association 
for the Study of the Liver guidelines: biochemical 
remission was defined as normalization of aminotrans-
ferases (alanine aminotransferase [ALT] and aspar-
tate aminotransferase [AST]) and immunoglobulin G 
(IgG), and partial response was defined as an improve-
ment of aminotransferases and IgG without normal-
ization.(14) Liver histology was used to determine the 
presence of liver cirrhosis. The available liver biopsies 
of A-AIH and AS-AIH patients were scored by a liver 
pathologist for inflammation using the histological 
activity index (HAI) as modified by Ishak et al.(15)

For total and conjugated serum bilirubin, values of 20 
and 5 µmol/L, respectively, were used for the upper limit 
of normal. For time until normalization of bilirubin, the 
conjugated bilirubin was used to correct for patients 
with Gilbert’s syndrome. The lower limit of normal for 
albumin was 34 g/L, and for INR, the upper limit of 
normal was <1.5. Patients taking oral anticoagulants 
were excluded from INR analysis, and for calculation of 
the Model for End-Stage Liver Disease (MELD) score 
in these patients, an INR of 1.0 was used.

All available serum conjugated and total bilirubin, 
albumin, creatinine, and INR values before start of 
treatment until LT or during 3 years of treatment were 
collected from patient files. Values before the start of 
treatment and at 2 weeks after the start of treatment 
were used as prognostic factors. All available values 
were used to determine the time to normalization of 
bilirubin, albumin, and INR.

statistical analYsis
Statistical analysis was done with SPSS, version 25 
(IBM, Armonk, NY). The Kolmogorov-Smirnov test 
and the Shapiro-Wilk test were used to test normal 
distribution. Data are presented as median (range), 
unless indicated otherwise. Mann-Whitney U test or 
Wilcoxon signed rank test was used to test significance 
of continuous variables, and chi-square was used for 
categorical variables. Kaplan-Meier survival analysis 
was used to assess the time until normalization, with 
log-rank test for differences. Predictors for 12-month 
transplant-free survival were assessed using Youden’s 
index and receiver operating characteristic (ROC) 
analysis. P < 0.05 was considered significant.
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Results
Of the 81 included AIH patients, 50 (62%) patients had 
a nonacute presentation; 17 (21%) patients presented 
with A-AIH; and 14 (17%) patients presented with 
AS-AIH. In 5 of the 14 (36%) patients with AS-AIH, 
hepatic encephalopathy was present (thus fulfilling the 
criteria for acute or acute-on-chronic liver failure).

Baseline characteristics are shown in Table 1. In 
2 patients the presentation of AIH was associated 
with the use of nitrofurantoin and valproic acid, and a 
drug-induced AIH could not be excluded. In the other 
patients, no drugs were involved. Underlying cirrhosis 
was present in 18 (36%) patients with nonacute pre-
sentation, 5 (29%) of the patients with A-AIH, and 
in 8 (57%) of the patients with AS-AIH (P = 0.25). 
Patients with A-AIH and AS-AIH versus patients 
with nonacute presentation had significantly higher 
levels of AST (1286 and 1029 versus 205 U/L, respec-
tively; P < 0.001) and ALT (1275 versus 1130 versus 
226 U/L, respectively; P  <  0.001). The difference 
between AST and ALT for the A-AIH and AS-AIH 
groups was nonsignificant (P = 0.46 for AST; P = 0.84 
for ALT). IgG g/l levels were also significantly higher 
in patients with A-AIH and AS-AIH compared with 

patients with a nonacute presentation (25.1 versus 27.5 
versus 21.7; P = 0.02). The difference in IgG between 
A-AIH and AS-AIH was nonsignificant (P = 0.60).

treatMent
Treatment with prednisolone was started in 46 (92%) 
of patients with nonacute AIH, in 17 (100%) patients 
with A-AIH, and in 14 (100%) patients with AS-
AIH. Median dose of prednisolone was 0.49 mg/kg/
day (range, 0.14-1.01  mg/kg/day) in nonacute AIH, 
0.50  mg/kg/day (range, 0.32-0.97  mg/kg/day) in 
A-AIH, and 0.58 mg/kg/day (range, 0.41-1.02 mg/kg/ 
day) in AS-AIH (P = 0.06). Patients requiring LT re-
ceived a median prednisolone dose of 0.58 mg/kg/day 
(range, 0.42-1.00 mg/kg/day), which was not signifi-
cantly different from A-AIH and AS-AIH patients 
not requiring LT (0.54 mg/kg/day; range, 0.32-0.97; 
P  =  0.499). In 2 nonacute patients, budesonide was 
started, and in 2 nonacute patients, no treatment was 
started because of only mildly raised aminotransferases. 
In addition to steroids, first-line treatment in non-
acute patients consisted of azathioprine in 44 patients 
(88%), 6-thioguanine in 2 patients (4%), 6-mercapto-
purine in 1 (2%) patient, and mycophenolate mofetil 

taBle 1. Baseline characteristics of patients with nonacute aiH, a-aiH, and as-aiH

Nonacute AIH Group  
(n = 50)

A-AIH Group 
(n = 17)

AS-AIH Group  
(n = 14) P Value*

Sex, female 37 (74) 12 (71) 11 (79) 0.88

Age, years 56 (14-77)† 49 (13-71) 48 (11-64) 0.07

Cirrhosis 18 (36) 5 (29) 8 (57) 0.25

HAI — 11.5 (1-18)‡ 12 (1-18)§ 0.91

Biochemical variables

IgG, g/l 21.7 (8.2-72) 25.1 (11.4-49.4) 27.5 (19-43) 0.019

Total bilirubin, µmol/L 17 (5-47) 112 (51-595) 179 (49-563) <0.001

AST, U/L 205 (30-1630) 1286 (100-2527) 1029 (103-2582) <0.001

ALT, U/L 226 (35-1602) 1275 (38-3400) 1130 (66-2703) <0.001

Alkaline phosphatase, U/L 154 (48-603) 200 (85-410) 246 (125-588) 0.12

GGT, U/L 191 (27-1122) 145 (36-1317) 109 (33-1098) 0.26

Albumin, g/L 41 (25-50) 35 (15-44) 29 (22-45) <0.001

INR 1.1 (0.9-1.3) 1.2 (1.0-1.5) 1.6 (1.5-2.8) <0.001

Platelets, ×109/L 190 (53-487) 179 (55-297) 174 (38-420) 0.53
MELD score 7 (6-17) 16 (11-22) 21 (16-27) <0.001

NOTE: Data are given as n (%) or median (range).
*Mann-Whitney U test was used to determine significance for continuous variables, and chi-square test was used for categorical variables.
†All values are median (range) unless otherwise specified.
‡n = 10.
§n = 9.
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in 1 (2%) patient. In all A-AIH patients, azathioprine 
was started as first-line therapy in addition to pred-
nisolone. Of the AS-AIH patients, first-line therapy 
consisted of azathioprine in 9 patients, cyclosporine in 
1 patient, and 6-thioguanine in 1 patient. Three AS-
AIH patients were treated with prednisolone mono-
therapy. There were 4 patients with nonacute AIH and 
1 patient with AS-AIH who were using oral antico-
agulants at diagnosis. The patient with AS-AIH had 
jaundice and hepatic encephalopathy at diagnosis. All 
patients using oral coagulants were excluded from INR 
analysis.

cHange in liver FUnctiOn
Median MELD score was 7 (range, 6-17) in nonacute 
AIH patients, 16 (range, 11-22) in A-AIH patients, 
and 21 (range, 16-27) in AS-AIH patients (Table 1). 
The difference between A-AIH and AS-AIH was 
nonsignificant (P  =  0.14). At 12 months of therapy, 
median MELD score had decreased in nonacute AIH 
to a median of 7 (range, 6-16; P = 0.02). In A-AIH 
patients, the median MELD score decreased from 
16 (range, 11-22) at diagnosis to 6 (range, 6-12) at 
12 months (P < 0.001). he A-AIH and AS-AIH pa-
tients are combined in Figure 1B, the median MELD 
score decreased from 21 (range, 16-27) at diagnosis to 
8 (range, 6-12) at 12 months (P = 0.02; Fig. 1).

At diagnosis, median total bilirubin was 17 µmol/L 
(range, 5-47 µmol/L) in patients with nonacute AIH, 
and significantly higher in patients with A-AIH 

(112  µmol/L; range, 51-595  µmol/L; P  <  0.001) 
and in patients with AS-AIH (179  µmol/L; range, 
49-563 µmol/L; P < 0.001). The difference in biliru-
bin between patients with A-AIH and AS-AIH was 
nonsignificant (P = 0.65). After the start of therapy, 
conjugated bilirubin normalized in 21 of the 30 (70%) 
patients with A-AIH and AS-AIH within a median 
of 2.6  months (range, 1-11  months; Fig. 2A). All 9 
patients without normalization of conjugated bili-
rubin eventually progressed to LT (range, 1  week to 
70 months).

Serum bilirubin levels decreased in 16 of the 
21 A-AIH and AS-AIH patients in whom biliru-
bin was available at 2 weeks. Out of the 5 patients 
with an increase in bilirubin at 2 weeks after start of 
therapy, 4 (80%) patients received an LT in the first 
year. At 12 months, median bilirubin was 11 µmol/L 
(range, 6-43 µmol/L) in patients with A-AIH and 
11 µmol/L (range, 6-67 µmol/L) in patients with 
AS-AIH.

At diagnosis, median albumin was 41 g/L (range, 
25-50 g/L) in nonacute AIH patients. Albumin was 
significantly lower in patients with A-AIH (35  g/L; 
range, 15-44  g/L; P  =  0.005) and in patients with 
AS-AIH (29  g/L; range, 22-45  g/L; P  =  0.001). 
Albumin was not significantly different in AS-AIH 
patients compared with A-AIH patients (P =  0.36). 
Albumin was below the reference range in 5 (11%) 
patients with nonacute AIH, 7 patients (41%) with 
A-AIH, and 10 (71%) with AS-AIH (P  <  0.001). 
In 17 (77%) of these 22 patients, albumin normalized 

Fig. 1. MELD score at diagnosis versus at 12 months in (A) nonacute patients (P = 0.02) and (B) A-AIH (P < 0.001) and AS-AIH 
(P = 0.02) patients.
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within a median of 3 months (range, 1.1-16 months; 
Fig. 2B). The other 5 patients received a LT (median  
3 months, range 1 week to 40  months). At 2  weeks, 
albumin had increased in 8 of the 11 (73%) patients with 
albumin below the reference range at diagnosis. Of the 
other 11 patients, no albumin values were available.

At diagnosis, INR was ≥1.5 in 13 of the 70 (19%) 
patients with available INR. In 6 nonacute patients, INR 
was missing, and 5 patients used oral anticoagulants. 
INR was ≥1.5 in 7 of the 28 (25%) patients with cirrho-
sis compared with 6 of the 42 (14%) patients without 
cirrhosis (P = 0.26). In 9 of the 13 (69%) patients with 
prolonged INR, the INR normalized within a median 
of 4 weeks (range, 1-7 weeks). At 2 weeks, INR was 
available in 13 (26%) nonacute AIH patients, 8 (47%) 
A-AIH patients, and 10 (71%) of the AS-AIH patients. 
Vitamin K was administered to 4 (24%) A-AIH patients 
and to 9 (64%) AS-AIH patients. In 26 of 31 (84%) 
patients, INR decreased or remained unchanged in the 
first 2 weeks of treatment. INR decreased or remained 
unchanged in 7 of the 9 patients using vitamin K and in 
19 of the 22 patients not using vitamin K (P = 0.56). In 
4 of the 5 (80%) patients with an increase of INR in the 
first 2 weeks, an LT was necessary.

Liver biopsies of 10 A-AIH and 9 AS-AIH 
patients were available for scoring of HAI. Median 
HAI was 11.5 (range, 1-18) in A-AIH patients and 
12 (range, 1-18) in AS-AIH patients (P  =  0.91). 

Centrilobular necrosis (3 points of higher) was pres-
ent in 6 of the 10 A-AIH patients and in 6 of the 9 
AS-AIH patients.

treatMent respOnse anD 
sHOrt-terM prOgnOsis
The 12-month LT-free survival rate was 100% in pa-
tients presenting with nonacute AIH. In patients with 
nonacute AIH, 24/45 (53%) patients were in remission 
at 12 months (in 5 data for remission were missing). 
In patients with A-AIH, the LT-free survival rate was 
94% at 12 months, and only 1 of these patients (6%) 
received an LT 2 months after diagnosis (Table 2). 
This patient had treatment failure and developed he-
patic encephalopathy after 1 month of treatment. Out 
of the remaining 16 patients, 10 (63%) were in remis-
sion after 12 months. In patients with AS-AIH, the 
LT-free survival rate was 57% at 12  months. Six of 
these patients (43%) received an LT during the first 
12 months (range, 0.25 to 9 months; Table 2). Out of 
the remaining 8 AS-AIH patients, 3 (38%) patients 
were in remission at 12 months.

Several factors at baseline and at 2 weeks of treat-
ment were analyzed for sensitivity and specificity 
to predict need for LT within 1 year in all included 
patients (Table 3). At diagnosis INR ≥1.5 was the 
best predictive factor with a sensitivity of 86%, a 

Fig. 2. Rate of normalization of (A) conjugated bilirubin and (B) albumin in patients with A-AIH or AS-AIH by time in months after 
diagnosis.
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taBle 2. clinical characteristics of patients requiring lt During the First Year of treatment

Patient Number Clinical Presentation Treatment
Treatment 
Response

Months 
to LT

MELD at 
Diagnosis

MELD 
at LT

Acute AIH group

1 Cirrhosis Prednisolone Treatment failure 2 20 30

Ascites Azathioprine/mycophenolate 
mofetil*Encephalopathy after 4 weeks

AS-AIH group

1 Acute liver failure Prednisolone Treatment failure 0.25 24 37

2 Cirrhosis Prednisolone Treatment failure 0.5 25 29

Encephalopathy

Ascites

3 Acute liver injury Prednisolone Treatment failure 1 24 44

4 Cirrhosis Prednisolone Treatment failure 3 27 24

SBP Azathioprine/mycophenolate 
mofetil†Ascites

5 Cirrhosis Prednisolone Treatment failure 8 16 15

Encephalopathy Cyclosporine
6 Cirrhosis Prednisolone Incomplete response 9 18 9

Hepatopulmonary syndrome Thioguanine

*Azathioprine was replaced by mycophenolate mofetil due to insufficient treatment response.
†Azathioprine was replaced by mycophenolate mofetil due to adverse effects related to the azathioprine.

taBle 3. presentation of patients requiring lt compared with patients not needing an lt within 12 Months

LT (n = 7) No LT (n = 74) Sensitivity, % Specificity, % PPV, % Youden’s Index

Diagnosis

Cirrhosis 5/7 (71) 26/74 (35) 71 66 16 0.37

Decompensated cirrhosis 5/7 (71) 6/74 (8) 71 92 45 0.63

Encephalopathy 4/7 (57) 1/74 (1) 57 99 80 0.56

Ascites 3/7 (43) 6/74 (8) 43 92 33 0.35

SBP 2/7 (29) 2/74 (3) 29 97 50 0.26

INR ≥1.5 6/7 (86) 7/63 (11)* 86 89 46 0.75

MELD score >15 at diagnosis 7/7 (100) 21/64 (33) 100 67 25 0.67

Histology

HAI >12 2/3 (66)† 8/16 (50)† 66 50 20 0.16

Centrilobular necrosis 2/3 (66)† 10/16 (63)† 66 37 17 0.03

2 weeks

Increase of bilirubin 4/5 (80)‡ 2/26 (8)§ 80 92 67 0.72

Decrease of albumin 1/4 (25)‡ 8/27 (30)‡ 25 70 3 −0.05

Increase of INR 4/5 (80)*,‡ 1/26 (4)*,‡ 80 96 80 0.76

Increase of bilirubin or INR 5/5 (100)*,‡ 3/20 (15)*,‡,§ 100 85 63 0.85
Decrease MELD >2 points 3/4 (75)‡ 13/26 (50)‡ 75 50 19 0.25

NOTE: Data are given as n (%) unless otherwise noted.
*Patients using oral anticoagulants were excluded from this analysis.
†Only liver biopsies of acute and AS-AIH patients were scored.
‡Laboratory values were not measured at 2 weeks in the remaining patients.
§11 patients with normal bilirubin at diagnosis were excluded.
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specificity of 89%, and a Youden’s index of 0.75. At 
2 weeks, an increase of INR had a sensitivity of 80%, 
a specificity of 96%, and a Youden’s index of 0.76. 
An increase of bilirubin at 2 weeks had a sensitivity 
of 80%, a specificity of 92%, and a Youden’s index 
of 0.72. An increase of INR or bilirubin at 2 weeks 
was the best predictive factor with a sensitivity of 
100%, a specificity of 85%, and a Youden’s index of 
0.85. ROC analysis for INR, MELD score, and HAI 
yielded similar cutoff points to the values used: 1.5 
for INR, 15 for MELD, and 12 for HAI (Supporting 
Table 1).

Discussion
In this retrospective cohort of AIH patients from a 
transplantation center, 21% presented with A-AIH 
and 17% presented with AS-AIH. Patients present-
ing with A-AIH and AS-AIH had higher amino-
transferases and IgG compared with those with a 
nonacute presentation. LT-free survival was 94% at 
12  months after diagnosis in patients with A-AIH 
because 1 patient needed an LT due to treatment 
failure and development of hepatic encephalopathy. 
In patients with AS-AIH with or without liver fail-
ure, the LT-free survival was only 57% at 12 months 
after diagnosis.

In the few publications on AS-AIH, the reported 
survival rates are between 20% and 90%.(5-9) Studies 
are difficult to compare because the definitions for 
AS-AIH differ. The definitions used in the current 
study were recently proposed by Rahim et al.(3)

Three studies included patients with coagulop-
athy. Two studies excluded patients with cirrhosis. 
Survival rates differed greatly between the studies. 
Yeoman et al. reported 32 patients with a median 
INR of 2.3 with a transplant-free survival rate of 
20%.(5) In the study of Zachou et al., 33 of the 34 
(97%) patients with a median INR of 1.52 survived 
without LT with a median follow-up of 5 years. All 
patients in this report were treated with high-dose 
corticosteroids.(6) The study of Moenne-Loccoz  
et al. did not exclude patients with cirrhosis and had 
a transplant-free survival rate of 60% in 17 patients 
with a median INR of 2.3 with a mean follow-up of 
approximately 4  years.(7) The difference in survival 
in the different studies may partly be explained by 
higher severity of disease reflected by the severity of 

coagulopathy in the studies of Yeoman et al.(5) and 
Moenne-Loccoz et al.(7) In the current study, the 
severity of coagulopathy was comparable to the study 
of Zachou et al.(6) with a median INR of 1.6, but 
patients with cirrhosis were included.

Two other studies included patients with coagu-
lopathy and hepatic encephalopathy. The first study 
excluded patients with cirrhosis and reported a trans-
plant-free survival rate of 90% after 6 months in 32 
patients.(8) The second study included patients with 
cirrhosis and reported a lower survival rate of 41% in 
40 steroid-treated patients.(9)

In the current retrospective cohort, in 38% of 
the patients, excretory dysfunction of the liver, as 
reflected by jaundice at diagnosis, was present. This 
is comparable to previous studies in which 40%-
65% of AIH patients presented with jaundice.(16-18) 
Coagulopathy, a sign of decreased synthetic function 
of the liver, was present in 17% of AIH patients at 
diagnosis. Excretory and synthetic function of the 
liver improved in the first months after the start 
of immunosuppressive treatment in most patients. 
Serum bilirubin, albumin, and INR normalized 
within a median of 2.6 months, 3 months, and  
4 weeks, respectively, after the start of therapy. This is 
consistent with a previous study reporting an increase 
of albumin, antipyrine clearance, and decrease of bil-
irubin after 6 months of immunosuppressive treat-
ment in AIH patients.(19)

A lack of improvement in excretory liver function, 
as reflected by an increase in bilirubin, or worsened 
synthetic liver function, as reflected by INR, after the 
start of therapy were the best predictors for the need 
for LT. An increase of bilirubin during treatment as 
a worrisome sign was already reported by Czaja et al. 
in 1988.(10) Another study in 11 patients found an 
increase of bilirubin at 2 weeks to be predictive for liver- 
related death or transplantation.(11) INR of >2.5 at 
diagnosis and a lack of improvement in INR were pre-
dictive for LT or death in a study with 17 patients.(7) 
Another study reported that a decrease of <2 points 
in MELD score—consisting of creatinine, bilirubin, 
and INR—after 7  days of treatment was predictive 
for treatment failure.(20) Consistent with the current 
study, a Japanese group also reported that the lack of 
improvement of bilirubin and INR is predictive for 
the need of LT and that patients in whom bilirubin 
and INR do not improve after 2 weeks of corticoste-
roid therapy should be considered for LT.(21) In these 
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patients, nonstandard treatment therapies like tacroli-
mus may be considered during screening and waiting 
for LT.(22)

Interestingly, MELD at diagnosis of AIH does 
not predict LT requirement. In chronic liver disease 
in general, the 1-year survival rates with and with-
out LT are similar in patients with a MELD score 
of approximately 15-17.(23) A MELD score above 
15 is therefore often considered a valid argument for 
listing a patient for LT. However, median MELD 
score decreased with immunosuppressive treatment 
during the first year from a median of 16 to 6 in the 
A-AIH group and from a median of 21 to 8 in the 
AS-AIH group. With treatment, the vast majority 
of patients with MELD >15 at diagnosis of AIH did 
not require LT. On the basis of the MELD score, 
approximately 40% of patients would have required 
LT if left untreated, which is consistent with the 
poor survival in AIH before prednisolone treatment 
became common in the 1970s.(24-26)

The HAI, as a measure for liver inflammation, did 
not differ between A-AIH and AS-AIH. It also did 
not predict the risk of LT in the first year. The HAI 
was developed for chronic hepatitis, but no specific 
scoring systems exist for A-AIH or AS-AIH.(15) 
Centrilobular necrosis is described more often in 
A-AIH and AS-AIH compared with nonacute 
AIH.(27,28) In this study, centrilobular necrosis was 
indeed frequently present in A-AIH and AS-AIH, 
but it did not predict for the need for LT in the first 
year.

In approximately 30% of the patients, cirrho-
sis was present at diagnosis regardless of age.(29) In 
patients with AS-AIH, the prevalence of previously 
undiagnosed underlying cirrhosis was almost twice 
as high at 57%. Strictly speaking, these patients have 
an acute-on-chronic presentation of AIH. In a pre-
vious study, AIH was diagnosed in 2.9% of patients 
presenting with acute-on-chronic liver failure.(30) In 
studies that did not exclude patients with underly-
ing cirrhosis, 20%-40% of the patients with AS-AIH 
had an acute-on-chronic presentation.(9,31) In these 
patients, AIH was diagnosed at a very late stage, 
which demonstrates that it can sometimes be dif-
ficult to diagnose AIH in earlier stages. Physicians 
should be aware that patients presenting with pre-
sumed acute liver failure due to AIH can, in fact, 
have acute-on-chronic liver failure.

All patients with A-AIH and AS-AIH were 
treated with prednisolone. A daily prednisolone dose 

of 0.5-1 mg/kg/day is advised in chronic AIH.(14) On 
the basis of limited evidence, 1 mg/kg/day is suggested 
in AS-AIH.(14) The ideal dose of prednisolone in 
AS-AIH is still unknown. In AIH in general, there was 
no difference in remission rate between patients treated 
with <0.5 mg/kg/day compared with those treated with 
≥0.5 mg/kg/day.(32) In the current study, median dose 
of prednisolone in AS-AIH was lower than suggested, 
but no difference was found between patients with and 
without transplantation. High-dose prednisolone can 
increase the risk of infections. In AIH patients, more 
serious infections after transplant were reported com-
pared with transplanted patients with primary biliary 
cirrhosis, primary sclerosing cholangitis, or alcoholic 
liver disease.(33) More research is necessary to deter-
mine the ideal prednisolone dose for AS-AIH.

There are some limitations for the current data. 
Patients with acute liver failure due to AIH may 
have been missed because the simplified AIH crite-
ria were used. In patients with A-AIH or AS-AIH 
autoantibodies and hypergammaglobulinemia are 
less often present and the simplified criteria were not 
developed for acute liver failure due to AIH.(12,28) 
Furthermore, this retrospective cohort study was 
performed in an LT center, which could have led to 
an overrepresentation of patients with decreased liver 
function at diagnosis and a relatively higher num-
ber of LTs. Because of the retrospective design of 
the study, not all data were complete in all patients. 
The number of patients is limited, but the definitions 
proposed by Rahim et al.(3) do seem to be a useful 
risk stratification. Also, this is one of the few stud-
ies with numbers comparable to the literature on this 
clinically relevant subject.

In conclusion, AS-AIH is a severe liver disease 
with a 12-month survival rate of only 57%. In most 
patients, synthetic and excretory liver function normal-
ized with immunosuppressive therapy within the first 
months. An increase of bilirubin or INR during the 
first 2 weeks should lead to rapid evaluation for LT and 
consideration of second-line medication.
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