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Graphical abstract

200 patients from 7 secondary care centres and 1 tertiary care referral centres with transaminase and IgG follow-up in first 6 months of treatment
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IAIHG consensus criteria: 

CBR in 128/200 (64%) patients

IR in 72/200 (36%) patients

Complete biochemical response (CBR): normalisation of transaminases and IgG within 6 months of treatment Incomplete response (IR) no normalisation of
transaminases and IgG within 6 months of treatment

200 AIH patients

•  Liver related survival was superior
   in subjects achieving CBR (HR:0.118; 95%
   CI: 0.052-0.267; p <0.0001)

•  IAIHG response criteria are surrogate
   end points with strong correlation to survival
   end points  in autoimmune hepatitis

KEY MESSAGES:

Fig. 1. Kaplan-Meier curve of survival free from liver-related death or liver transplantation
(liver-related survival). Patients are compared according to CBR status by the log-rank test
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Highlights Impacts and Implications

� Follow-up in autoimmune hepatitis treatment relies mainly on

biochemical parameters.

� CBR is defined as normalisation of transaminases and IgG within
6 months.

� Achieving CBR is strongly associated with superior liver-
related survival.

� Further validation of IAIHG response criteria will enable compari-
sons in future studies.
https://doi.org/10.1016/j.jhepr.2024.101149
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Corticosteroids remain the cornerstone of treatment to induce remis-
sion of disease activity in autoimmune hepatitis (AIH), and the majority
of patients require long-term corticosteroid treatment to achieve sus-
tained remission. Definitions of response to treatment have varied over
the years, and consistently used intermediate endpoints are needed to
facilitate advancements in non-corticosteroid treatment for autoim-
mune hepatitis. The International Autoimmune Hepatitis Group (IAIHG)
defined consensus criteria on endpoints in the treatment of AIH, for
which further external validation is needed. Here, we demonstrate the
usefulness of the IAIHG consensus criteria and corroborate their cor-
relation to primary endpoints, such as liver-related survival and native
liver survival in a multicentric, real-world setting. The design of future
studies can rely on the IAIHG consensus criteria as intermedi-
ate endpoints.
for the Study of the Liver (EASL). This is an open access article under the CC BY-
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Background & Aims: The goal of treatment in autoimmune hepatitis (AIH) is induction of remission to prevent the development of
liver fibrosis, cirrhosis, and its related complications. Various definitions of treatment response and remission have been used. The
International Autoimmune Hepatitis Group (IAIHG) recently defined consensus criteria for treatment response. We aimed to
validate the IAIHG response criteria in our cohort and establish correlations with survival endpoints.

Methods: We performed a retrospective, multicentric cohort study in one tertiary and seven secondary care centres in Belgium.
Eligible patients were at least 18 years of age at data collection and were diagnosed with AIH by a simplified IAIHG score of >−6.
Complete biochemical response (CBR) was defined according to the IAIHG consensus criteria as normalisation of transaminases
and serum IgG within the first 6 months of treatment. The primary endpoint was liver-related survival – defined as freedom from
liver-related death or liver transplantation. Secondary endpoints were overall mortality and transplant-free survival. Outcomes
were compared between patients attaining CBR and those with insufficient response.

Results: Biochemical response status could be determined in 200 patients with AIH: CBR was achieved in 128 (64.0%) in-
dividuals. Patients not achieving CBR more frequently presented with cirrhosis on initial histology (22.2% vs. 10.9%, p = 0.036).
Liver-related mortality or liver transplantation as a primary outcome occurred in 26 patients (13.0%). Patients achieving CBR
exhibited superior liver-related (hazard ratio 0.118; 95% CI 0.052-0.267; p <0.0001) and overall (hazard ratio 0.253; 95% CI 0.111-
0.572; p = 0.0003) survival.

Conclusions:We externally validated the IAIHG consensus criteria for CBR and confirmed their correlation with survival endpoints
in a multicentric, real-world cohort. Patients with AIH achieving CBR as an intermediate endpoint have significantly superior liver-
related and overall survival.

© 2024 The Authors. Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction
Autoimmune hepatitis (AIH) was first described in the 1950s as
a chronic liver disease in young women.1,2 Diagnosis is based
on clinical suspicion assisted by diagnostic criteria, which rely
on the presence of circulating non-organ specific autoanti-
bodies, elevation of serum IgG, histopathology, exclusion of
other causes of chronic hepatitis, and response to immuno-
suppressive treatment.2 With prevalence rates ranging from 16
to 18 cases per 100,000 inhabitants in Europe, it is considered
a rare disease.3 Since implementation of treatment with sys-
temic corticosteroids, disease activity can be controlled,
improving prognosis.4

The main goal of treatment in AIH is remission induction and
prevention of disease progression, which, if left untreated,
leads to development of fibrosis, cirrhosis, and its related
complications.5,6 Stable biochemical response predicts reso-
lution of histological disease activity,3 and treatment is mainly
guided by evolution of serum transaminases and IgG.2,7 A
broad array of definitions for treatment response and varying
time intervals to achieve biochemical response have been used
* Corresponding author. Address: Department of Internal Medicine and Paediatrics, Hepa
E-mail address: Lorenz.grossar@ugent.be (L. Grossar).
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previously, and definition of response to therapy was frequently
based on less stringent improvement of biochemical parame-
ters.8 The recently described international autoimmune hepa-
titis group (IAIHG) response criteria9 are consensus-based
intermediate endpoints that were developed to enable com-
parison between studies. Furthermore, an external validation of
these response criteria was performed in the consensus
statement, demonstrating superior survival in individuals
achieving biochemical response. The IAIHG response criteria
are defined to further guide developments in the field of AIH
and therefore, further external validation is needed to correlate
these surrogate endpoints with clinical endpoints. We aimed to
externally validate the IAIHG response endpoints in a retro-
spective, multicentric cohort.

Patients and methods

Study design

We performed a Belgian retrospective, multicentric cohort
study in one tertiary centre (Ghent University Hospital), and
tology Research Unit, Ghent University, Ghent, Belgium.
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seven secondary care centres (Maria Middelares Ghent, ASZ
Aalst, AZ Delta Roeselare, AZ Sint-Jan Brugge, VITAZ Sint-
Niklaas, Jan Yperman Ieper, AZ Glorieux Ronse).

Setting and patients

The case finding strategy consisted of a keyword- and
diagnosis-based search in the electronic health system of the
respective hospitals, with a time frame starting from the earliest
available retrieved file in the system as of July 1990, up to 31
December 2022. Case validation was performed by revision of
the individual patient files and determination of the simplified
autoimmune hepatitis score, as defined by the IAIHG.10 Pa-
tients in follow-up for AIH were included if they had undergone
liver biopsy with findings compatible with or typical of AIH
before the start of treatment, had a simplified IAIHG score of >−6
(probable or definite AIH) and were at least 18 years of age at
time of data collection. Individuals diagnosed with primary
sclerosing cholangitis-AIH or primary biliary cholangiopathy-
AIH variant syndromes, fulfilling the Paris criteria,11 were
excluded from analysis. Data collection was performed up to
1 August 2023.

Data collection

The following baseline clinical characteristics were retrieved
from the medical records: age at diagnosis, gender, treating
centre, and the presence of any known extrahepatic autoim-
mune disease. Follow-up time was calculated as time from
diagnosis to last outpatient visit, death, or liver transplantation.
Collected laboratory variables at time of diagnosis and start of
treatment included serum levels of aspartate aminotransferase,
alanine aminotransferase, gamma glutamyltransferase, alkaline
phosphatase, bilirubin, IgG, and international normalised ratio,
as well as presence of autoantibodies. Presence of cirrhosis at
diagnosis was defined by histopathology only. Acute severe
autoimmune hepatitis (AS-AIH) was defined as an acute (<26
weeks) manifestation of AIH, with coagulopathy (international
normalised ratio >−1.5) without histological evidence of chronic
liver disease. Patients with AS-AIH were further subdivided as
AS-AIH with or without acute liver failure (ALF), based on the
presence or absence of encephalopathy, as reported else-
where.12,13 Serial follow-up of transaminase and serum IgG
levels was performed during the first 6 months of treatment,
and afterwards during further follow-up. Patients with peak IgG
levels above 16 g/L, or above the age-specific upper limit of
normal when diagnosed in childhood, were considered as
having a IgG elevation. As for treatment data, we recorded the
type and dose of corticosteroids ((methyl)prednisolone or
budesonide) and steroid-sparing agents administered for
remission induction and maintenance immunosuppressive
therapy. Doses of budesonide and methylprednisolone were
converted to their prednisolone equivalent dose, assuming that
3 mg of budesonide equals 10 mg of prednisolone14,15 and
4 mg of methylprednisolone equals 5 mg of prednisolone.16

Intolerance to immunosuppressive therapy leading to discon-
tinuation of the specific drug was also assessed.

Patients were categorised according to their response to
treatment, as defined by the IAIHG consensus statement.9

According to this definition, complete biochemical response
(CBR) is achieved in case of normalisation of serum trans-
aminases and IgG within the first 6 months of treatment,
JHEP Reports, --- 2
insufficient response (IR) as the lack of CBR within 6 months,
and non-response as less than 50% decrease of serum
transaminases after 4 weeks of treatment. Normalisation of
transaminase levels was defined according to reference values
of the treating centre. As an additional analysis, biochemical
response was assessed in all individuals regardless of the 6-
month timeframe, to report on overall biochemical response
rates. Time-to-event analysis was performed for the following
outcome measures: all-cause mortality, liver-related mortality,
liver transplantation, and occurrence of hepatocellular carci-
noma. The primary endpoint was liver-related survival, defined
as survival free from liver transplantation or liver-related death,
as described elsewhere.17 Liver-related death was defined as
death due to ALF or complications of chronic liver disease
and cirrhosis.18

Statistical analysis

Baseline characteristics were reported with the appropriate
measure of central tendency according to their distribution:
continuous variables were summarised as means ± SD or
medians and IQR, as appropriate. Categorical variables were
reported as percentages and frequencies. Univariable com-
parisons were performed using the Chi-square test for com-
parisons between categorical variables and the Mann-Whitney
or Student’s t tests for comparison between continuous
explanatory variables, where appropriate. To identify indepen-
dent risk factors for CBR status, multivariable analysis was
performed using binary logistic regression if p <0.1 after uni-
variable analysis. Time-to-event analysis was performed using
the Kaplan-Meier method with log-rank testing, with results
reported as hazard ratios (HRs) with their corresponding 95%
CIs. Univariable and multivariable survival regression were then
performed using the Cox proportional hazards method to
determine associations between predictor variables and liver-
related survival. Significance level was set at p <0.05. Statisti-
cal analysis was performed using SPSS version 29 (IBM Corp.,
Armonk, NY) and GraphPad Prism version 9.0 (GraphPad
Software Inc., Boston, MA).

Ethical aspects

This study complies with the Declaration of Helsinki from 1975
and was performed in compliance with local ethics commit-
tee approval.

Results
After exclusion of 28 patients with established AIH-PBC and 25
with AIH-PSC variant syndrome, the final cohort consisted of
213 individuals. Follow-up data were sufficient to determine
CBR status for 200 patients, who were included in CBR vs. IR
subgroup comparisons. The median age at diagnosis and
median follow-up duration of the whole population were 47
years (interquartile range: 29-59) and 7.8 years (interquartile
range: 4.1-13.0), respectively. There was a female predomi-
nance of 74.2%, and 150 individuals (70.4%) were followed-up
in a tertiary centre. CBR was achieved in 128 (64.0%) in-
dividuals, whereas 72 patients (36.0%) were classified as IR.
Non-response occurred in 15 individuals (7.5%). Eight in-
dividuals had follow-up of less than 6 months due to liver-
related death or liver transplantation (two and six individuals,
024. vol. 6 j 101149 2
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respectively) in the first 6 months without achievement of
biochemical response, and were classified as IR. At the end of
data collection, regardless of time to achievement of
biochemical response, 170 of all 213 patients (79.8%) had
achieved biochemical response, including three for whom CBR
status could not be assessed within the 6-month time frame.
Fig. S1 depicts the cumulative proportion of individuals
achieving biochemical response as a function of time.

Baseline characteristics for the whole cohort and CBR vs. IR
comparisons are outlined in Table 1. Peak transaminase and
IgG levels were comparable between the two subgroups.
Elevation of serum IgG at diagnosis was present in 70.8% of
the population and was similar in both subgroups. Diagnosis of
cirrhosis on initial histology was more frequent in the IR group
compared to the CBR group (22.2% in the IR vs. 10.9% in the
CBR subgroup, p = 0.032), and this association persisted after
multivariable analysis (p = 0.036).

In one-fourth of patients, at least one concurrent autoim-
mune disease was present, listed by frequency: autoimmune
thyroid disease,25 inflammatory bowel disease,13 rheumatoid
arthritis,10 type 1 diabetes mellitus,9 vitiligo,4 lupus,3 kerato-
conjunctivitis sicca,2 mixed connective tissue disease,2 and
autoimmune gastritis.2 Concurrent autoimmune disease was
similarly distributed in both biochemical response subgroups.

One-hundred and fifty patients (70.1%) were treated in a
tertiary care referral centre. A comparison of baseline charac-
teristics between patients treated in a secondary and tertiary
care hospital is detailed in Table S1. Patients treated in tertiary
care more frequently presented with cirrhosis (17.3% vs. 6.3%;
p = 0.044 after multivariable logistic regression). Conversely,
patients in secondary care were more frequently classified as
‘definite AIH’ according to the simplified IAIHG score (p = 0.016
Table 1. Comparison of baseline variables of the study population, according

Whole population (N = 200) CBR

Median age at diagnosis (years) 48 (29-60)
Median follow-up time (years) 7.8 (4.1-12.2) 7
Female gender (%)
Female-to-male ratio

146/200 (73.0%)
2.70:1

96

Acute severe AIH (%)
Acute severe AIH without ALF (%)

20/193 (10.4%)
11/193 (5.7%)

1

Median AST (U/L, normalised to ULN) 10.7 (3.6-34.1) 10
Median ALT (U/L, normalised to ULN) 15.2 (4.9-36.0) 15
Median INR at diagnosis 1.1 (1.0-1.3)
Median albumin at diagnosis (g/L) 36.0 (27.0-42.0) 37.
Median TSB at diagnosis lmol/L) 20.5 (10.1-104.3) 18
Median GGT at diagnosis (U/L,
normalised to ULN)

6.7 (2.8-14.0) 5

ALP at diagnosis (U/L) 145.0 (99.0-236.0) 136.0
Median IgG value before treatment (g/L) 19.5 (15.2-26.4) 19.
IgG elevation (%) 136/197 (70.8%) 88
IAIHG score
Definite AIH (%) 109/200 (54.5%) 75
Probable AIH (%) 91/200 (45.5%) 53

Cirrhosis at initial histology (%) 30/200 (15.0%) 14
Concurrent autoimmune diseases 52/200 (26.0%) 37

Whole population denotes all 200 individuals with sufficient data available for assessment
indicating available data and with percentages between brackets.
n.s.: not significant. AIH, autoimmune hepatitis; ALP, alkaline phosphatase; ALT, alanine tr
gamma-glutamylaminotransferase; IAIHG, international autoimmune hepatitis group; INR,
upper limit of normal.
*Differences between CBR and non-CBR group. Medians are compared using the Mann-W
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and p = 0.017 for IAIHG score >−7 after univariable and multi-
variable analysis, respectively).

Treatment and outcome

Treatment data are detailed in Table 2. All patients received
corticosteroids for remission induction, which consisted of
(methyl)prednisolone in almost two-thirds of the population. In
one-third of the whole population, maintenance therapy con-
sisted of corticosteroids without a steroid-sparing agent. In the
remaining proportion, first-line steroid-sparing therapy con-
sisted of azathioprine in virtually all individuals except for four in
the CBR group and two in the non-CBR group. Intolerance
leading to drug discontinuation occurred in 22 patients (11.0%)
of the whole population, which was due to azathioprine intol-
erance in 13 individuals (6.5%) and corticosteroid intolerance in
9 (4.5%). Cumulative corticosteroid doses at 6 and 12 months
after treatment initiation, comparing individuals receiving either
(methyl)prednisolone or budesonide for remission induction,
are outlined in Table 3. On average, budesonide-treated in-
dividuals received higher cumulative steroid-equivalent doses
compared to their counterparts receiving (methyl)prednisolone.
No difference could be established in cumulative steroid doses
between CBR and IR subgroups.

We next performed time-to-event analysis comparing CBR
vs. IR subgroups. The primary outcome, liver-related death or
transplantation, occurred in 26 individuals for whom CBR sta-
tus was known (13.0%), with 21 events (29.2%) occurring in the
IR group and five events (3.9%) in the CBR group (HR 0.118;
95% CI 0.052-0.267; p <0.0001). The resulting Kaplan-Meier
curve for liver-related survival is outlined in Fig. 1.

Overall mortality was 14.0% (28 individuals: 9 in the CBR
group and 19 in the IR group), and survival was superior for the
to CBR status.

(n = 128) IR (n = 72)

Univariable
comparison

Multivariable
comparison

p value (if <0.05)* p value (if <0.05)*

49 (31-62) 45 (29-59) 0.494
.8 (5.1-12.0) 6.5 (2.9-12.6) 0.279
/128 (75.0%)

3.0:1
50/72 (69.4%)

2.3:1
0.549

1/125 (8.8%)
8/125 (6.4%)

9/68 (13.2%)
3/68 (4.4%)

0.334
0.569

.5 (4.1-28.2) 13.4 (3.1-36.8) 0.850

.2 (4.9-39.6) 14.0 (4.1-35.3) 0.531
1.1 (1.0-1.2) 1.2 (1.0-1.4) 0.011 0.821
0 (30.9-42.0) 34.0 (17.0-41.0) 0.022 0.090
.8 (8.6-94.1) 29.1 (10.3-119.7) 0.410
.9 (2.6-13.9) 8.0 (3.1-15.2) 0.355

(97.0-242.0) 164.0 (122.5-225.8) 0.320
2 (14.9-24.2) 21.1 (15.2-29.1) 0.850
/124 (71.0%) 48/68 (70.6%) 0.974

/128 (58.6%) 34/72 (47.2%)
/128 (41.4%) 38/72 (52.8%) 0.116
/128 (10.9%) 16/72 (22.2%) 0.032 0.036
/128 (28.9%) 15/72 (20.8%) 0.212

of CBR status. Categorical variables are reported as absolute values with denominators

ansaminase; AST, aspartate transaminase; CBR, complete biochemical response; GGT,
international normalised ratio; IR, insufficient response; TSB, total serum bilirubin; ULN,

hitney U test, percentages are compared using the Pearson Chi-square test.

024. vol. 6 j 101149 3



Table 3. Steroid dose comparison between (methyl)prednisolone and budesonide-treated individuals.

(Methyl)prednisolone Budesonide p value

Median steroid dose at induction (mg) 40 (30-40) 9 (9-9)
Median steroid dose at 6 months (mg) 5 (1.25-10) 3 (0-6)

Mean cumulative steroid dose at 6 months (mg)
Whole population (n = 200) 2,223.3 (1,432.7) 3,227.4 (1,129.0) <0.001
CBR (n = 128) 2,240.9 (1,002.1) 3,184.9 (1,094.8) <0.001
IR (n = 72) 2,183.1 (1,361.3) 3,318.2 (1,225.9) 0.0002

Mean cumulative steroid dose at 12 months (mg)
Whole population (n = 200) 2,934.6 (1,926.4) 4,896.4 (2,366.3) <0.001
CBR (n = 128) 3,041.0 (1,953.0) 4,563.7 (1,986.0) <0.001
IR (n = 72) 2,686.5 (1,871.7) 5,551.4 (2,892.2) <0.001

Continuous variables are reported as mean (SD) or median (IQR), as appropriate. Categorical variables are reported as absolute values with denominators indicating available data
and with percentages between brackets. Mean values are compared using the independent sample’s t test. Percentages are compared using Pearson Chi-square test.
CBR, complete biochemical response; IR, insufficient response.
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Fig. 1. Kaplan-Meier curve of survival free from liver-related death or liver
transplantation (liver-related survival). Patients are compared according to
CBR status by the log-rank test. CBR, complete biochemical response.
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Fig. 2. Kaplan-Meier curve of overall survival. Patients are compared ac-
cording to CBR status by the log-rank test. CBR, complete biochem-
ical response.

Table 2. Comparison of treatment characteristics according to CBR status.

Whole population (N = 200) CBR (n = 128) IR (n = 72) Univariable comparison (p value)

Corticosteroid induction regimen
Methylprednisolone (%) 128/200 (64.0%) 79/128 (61.7%) 46/72 (63.9%) 0.668
Budesonide (%) 72/200 (36.0%) 49/128 (38.3%) 26/72 (36.1%) 0.668

Maintenance therapy
Azathioprine + corticosteroids (%) 123/200 (61.5%) 80/128 (62.5%) 43/72 (59.7%) 0.064
Corticosteroids only (%) 67/200 (33.5%) 44/128 (34.4%) 23/72 (31.9) 0.064
Other combination regimen (%) 6/200 (3.0%) 4/128 (3.1%) 2/72 (2.8%) 0.064
No maintenance therapy (%) 4/200 (2.0%) 0 4/72 (5.6%) 0.064
Intolerance (%) 22/200 (11.0%) 11/128 (8.6%) 11/72 (15.3%) 0.099
Azathioprine intolerance (%) 13/200 (6.5%) 6/128 (4.7%) 7/72 (9.7%) 0.212
Corticosteroid intolerance (%) 9/200 (4.5%) 5/128 (3.9%) 4/72 (5.6%) 0.212

Median steroid-sparing agent maintenance dose (mg/day)a

Azathioprineb 100 (60-100) 100 (75-100) 100 (50-100) 0.196
Mycophenolate mofetil 1,500 (1,000-2,000) 1,500 (1,000-2,000) 1,500 (1,000) 0.857

Continuous variables are reported as mean (SD) or median (IQR), as appropriate. Categorical variables are reported as absolute values with denominators indicating available data
and with percentages between brackets. Mean values are compared using the independent sample’s t test. Percentages are compared using Pearson Chi-square test.
CBR, complete biochemical response; IR, insufficient response.
aDoses of two individuals requiring third-line treatment with tacrolimus are not reported because of individualised dosing.
bAzathioprine maintenance therapy was generally dosed at 1-2 mg/kg/day.
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Fig. 3. Kaplan-Meier curve of transplant-free survival. Patients are compared
according to CBR status by the log-rank test. CBR, complete biochem-
ical response.
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Fig. 4. Kaplan-Meier curve of survival free from liver-related death (liver-
related mortality). Patients are compared according to CBR status by the log-
rank test. CBR, complete biochemical response.
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CBR group compared to the IR group (HR 0.253; 95% CI
0.111-0.576; p = 0.0003). Liver transplantation was performed
in 16 individuals (8.0%), with superior transplant-free survival in
the CBR group compared to the IR group (HR 0.163; 95% CI
0.058-0.463; p = 0.0003). Liver-related mortality alone occurred
in nine individuals (12.5%) from the IR group compared to one
(0.8%) from the CBR group (HR 0.099; 95% CI 0.030-0.330; p =
0.0002). Finally, hepatocellular carcinoma occurred in one and
four individuals from the CBR and IR subgroups, respectively
(HR 0.122; 95% CI 0.019-0.791; p = 0.0248). The resulting
Kaplan-Meier curves are outlined in Figs 2–4 for overall survival,
transplant-free survival, and survival free from liver-related
death, respectively. Eight patients died (all-cause and liver-
specific mortality) or underwent liver transplantation within the
first 6 months and were considered as IR. To assess for
possible confounding, we performed an additional time-to-
event analysis excluding these eight individuals, which did
not impact our results (data not shown).

We further performed an additional univariable analysis for
the primary outcome based on the individual constituents of
CBR alone. Both transaminase normalisation and IgG normal-
isation were associated with superior liver-related survival, with
a HR of 0.267 (95% CI 0.133-0.630; p = 0.0372) for trans-
aminase normalisation, and 0.202 (95% CI 0.052-0.790; p =
Table 4. Adjusted hazard ratios according to Cox proportional hazards model

Variable Adjusted hazard ratio*

Age at diagnosis 0.991
Gender 1.951
Acute severe AIH, no ALF 1.503
AST level at diagnosis 1.001
ALT level at diagnosis 0.999
IgG level at diagnosis 0.964
Elevated IgG at diagnosis 1.067
Cirrhosis at diagnosis 1.512
Transaminase normalisation 0.203
IgG normalisation 0.179

AIH, autoimmune hepatitis; ALF, acute liver failure; AST, aspartate aminotransferase; ALT
*Adjusted hazards ratios and their associated 95% CIs are calculated with the Cox proport
explanatory variables to experience liver-related death or liver transplantation. Variables li
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0.0007) for IgG normalisation, respectively. The associated
Kaplan-Meier curves are available in Fig. S2.

Finally, multivariable Cox regression analysis was performed
to reveal independent associations with the primary outcome
endpoint, as outlined in Table 4. Specifically, age at diagnosis,
gender, AS-AIH without ALF, transaminase and IgG levels at
diagnosis, elevated IgG at diagnosis as a dichotomous vari-
able, and cirrhosis on initial histology, were analysed together
with transaminase normalisation and IgG normalisation, to
identify additional explanatory variables for outcome endpoints.
Of the included covariates, only transaminase normalisation
and IgG normalisation remained statistically significant pre-
dictors of liver-related survival.
Discussion
In this study, we demonstrated that patients achieving CBR,
defined as normalisation of serum transaminases and IgG
within first 6 months of treatment, have superior liver-related
survival as a primary endpoint. Furthermore, patients
achieving CBR also had superior overall survival and hepato-
cellular carcinoma-free survival. By establishing the association
between CBR and survival endpoints, we validate the IAIHG
consensus criteria for treatment response.
for the primary outcome point liver-related death or liver transplantation.

95% CI p value

0.962-1.020 0.5168
0.593-7.860 0.3005

0.071-11.700 0.7320
0.999-1.003 0.4955
0.997-1.001 0.3879
0.889-1.030 0.3278
0.228-5.429 0.9352
0.391-4.909 0.5109
0.043-0.743 0.0241
0.049-0.670 0.0090

, alanine aminotransferase.
ional hazards regression model to determine the independent contribution of each of the
sted in bold are considered statistically significant (p <0.05).

024. vol. 6 j 101149 5



---
As expected,2,7,19–21 symptoms and disease severity at initial
diagnosis were heterogeneous, ranging from an incidental
finding of elevated transaminases to ALF with need for liver
transplantation. In contrast to other reports,22–24 high peak
transaminase levels at initial diagnosis did not predict biochem-
ical remission, nor were they associated with superior survival.

AS-AIH is a poorly characterised presentation of AIH, with
higher probability of therapy failure and frequent evolution to
ALF with need for liver transplantation.25,26 In a large, retro-
spective, multicentric Spanish study, assessing early predictors
of corticosteroid response in AS-AIH, patients with ALF had the
worst corticosteroid response rate and transplant-free sur-
vival.25 In our cohort, AS-AIH patients with ALF also exhibited
poor liver-related survival, whereas this association was not
present in those with AS-AIH without ALF. It should be noted
that our study was not primarily designed to assess the evo-
lution and outcome of this particular subgroup and that the
limited number of patients precludes robust statistical analysis.

Cirrhosis is reported to be detected on initial histology in 23
to 33% of patients and is associated with inferior biochemical
response and survival in AIH.21,27–29 Our cohort consisted of a
lower proportion of patients presenting with cirrhosis. Never-
theless, these patients showed lower rates of biochemical
response, as expected from previous reports.22,27,29

Compared to other reports,21,23,30,31 we had a considerably
larger fraction of patients without IgG elevation at diagnosis.
This might be explained by the lower proportion of cirrhosis in
our cohort, which is a well-known contributing factor
to hypergammaglobulinemia.32

We outline a well-described and representative real-world
cohort, hallmarked by the contribution of both secondary care
hospitals and a tertiary care institution. Application of the IAIHG
consensus criteria for treatment response is feasible in this
cohort and allows for correlation of the surrogate endpoint with
survival endpoints. In our cohort, patients achieved CBR more
frequently than in the multicentric cohort the initial validation of
the IAIHG response criteria is based on.9,22 However, in the initial
external validation cohort, more patients had cirrhosis at initial
diagnosis, which could explain the inferior CBR rate compared
to our population. Except for the lower proportion of elevated
IgG and cirrhosis at diagnosis, our cohort very well reflects the
characteristics of other reports.21,22,33,34

Furthermore, we report on differences in cumulative steroid
doses, with budesonide-treated individuals receiving on
JHEP Reports, --- 2
average higher cumulative doses compared to those treated
with (methyl)prednisolone. These findings are in contrast with
another recent study,15 and could reflect local practice in
corticosteroid treatment. Moreover, biochemical response rate
is comparable between these two subgroups in our pop-
ulations, which conflicts with several other reports.35–37 Our
patient mix was derived from both secondary and tertiary care
settings and consisted of a lower proportion of patients with
cirrhosis, which might explain the higher biochemical response
rate under budesonide than observed in many other
studies.15,35 Regardless, the role of budesonide in patients with
AIH is part of a broader debate that moves beyond cortico-
steroid efficacy and rather focuses on advances in nonste-
roidal therapies.38,39

Our study has several limitations. First, the retrospective
nature and prerequisite of response assessment within 6
months implies selection bias of individuals for whom at least 6
months of follow-up is available. However, our case finding
strategy allowed us to identify patients with AIH regardless of
follow-up time. Second, our cohort is characterised by het-
erogeneity both in terms of treatment era and clinical pheno-
type. It is now well-established that persistence of even slightly
elevated transaminases and IgG are associated with pro-
gressing disease activity.38 Application of the current, more
stringent response criteria to patients classified as treatment
responders according to earlier guidance8,40 could have led to
prompt treatment adaptations. Nonetheless, this further re-
inforces the utility of broadly implemented response criteria to
enable comparison between subgroups and studies.

In conclusion, with our study, we aimed to apply the IAIHG
consensus criteria for treatment response in a multicentric,
real-world cohort. Our results confirm the predictive value of
achieving normalisation of serum transaminases and IgG for
survival endpoints in patients with AIH. Regardless of inter-
patient heterogeneity, efforts to achieve and maintain CBR
strongly mitigate the risk of adverse survival outcomes. We
thus provide an external validation of the response criteria and
corroborate their usefulness in clinical practice. Future studies
should consist of large samples to further confirm these criteria
as surrogate markers for survival outcomes and address the
heterogeneity of patients with AIH, with regards to their po-
tential for response to therapy. Biochemical response could
further guide efforts to tailor treatment, balancing remission of
disease and intolerance to treatment.
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