
Original Article JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY
Determinants of Outcomes in Autoimmune Hepatitis
Presenting as Acute on Chronic Liver Failure Without
Extrahepatic Organ Dysfunction upon Treatment

With Steroids
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Background and aims: Autoimmune hepatitis presenting as acute on chronic liver failure (AIH-ACLF) is a novel
entity with limited data on clinical course and management. We assessed outcomes in patients of AIH-ACLF
with no extrahepatic organ dysfunction/failure when administered steroids. Methods: In this retrospective anal-
ysis, clinical data, laboratory parameters, liver biopsy indices and prognostic scores such as model for end-stage
liver disease (MELD) and Child–Turcotte–Pugh (CTP) scores at baseline were computed for patients with AIH-
ACLF and compared across strata of incident infections and transplant-free survival. The primary outcome was
90-day transplant-free survival. Biochemical remissionwas assessed, and predictors of end points were identified.
Results: Twenty-nine patients of AIH-ACLF were included with a median follow-up of 4 months. The 90- and 180-
day transplant-free survival rates of 55.2 [95% confidence interval (CI): 39.7–76.6]% and 30.2(95% CI: 16.7–54.6)%,
respectively, were attained on steroids. Three patients (10.3%) underwent liver transplant while 16 (55.2%) deaths
occurred. Infections developed in 12 patients (41.3%), leading to worsening prognostic scores, new onset organ
dysfunction/failure and 11 deaths. Seven of ten patients (70%) in the transplant-free survivor group attained
biochemical remission on follow-up. TheMELD score<24 (sensitivity: 68.4%; specificity: 80%) and CTP<11 (sensi-
tivity: 78.9%; specificity: 90%) had best predictive value for survival, in addition to decrease in theMELD score at 2
weeks (sensitivity: 78.9%; specificity: 70%). Conclusion: Patients with AIH-ACLF have a morbid disease course
despite treatment with steroids. Patients with no extrahepatic organ failure with good baseline prognostic scores
may be administered steroids with close monitoring for change in MELD over 2 weeks. ( J CLIN EXP HEPA-
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Autoimmune hepatitis (AIH) is a chronic inflamma-
tory disease of liver characterised by circulating au-
toantibodies, interface hepatitis on histology and

elevated immunoglobulin levels.1 Acute icteric presenta-
tion particularly with coagulation abnormalities in the
absence of cirrhosis [acute severe AIH (AS-AIH)]2–6 or
with associated encephalopathy [AIH associated acute
liver failure (AIH-ALF)]7,8 are distinct entities that requires
urgent addressal of treatment. Although AS-AIH has been
described from the West3–5 and by Japanese cohorts,6,8,9

AIH presenting acutely as acute on chronic liver failure
(ACLF) is an entity described from many parts of the
world.10–12 The new onset of clinical decompensations
such as ascites and/or hepatic encephalopathy (HE) after
an acute flare separates AIH-ACLF from other clinical
forms of severe AIH.

Management of severe forms of AIH is challenging and
depends upon the severity of disease. While the efficacy of
corticosteroids, risk of infections and appropriate timing
of liver transplant (LT) are established in AS-AIH and in
AIH-ALF in multiple studies,3,5,6 limited information
vier B.V. All rights reserved.
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exists regarding management of patients who present with
ACLF. The association of persistent inflammation,
increased predisposition to infections and high propensity
for extrahepatic organ dysfunction/failure with an under-
lying cirrhotic liver makes ACLF a distinct entity from
other forms of acute hepatic insults.13 Presently, limited ev-
idence from a single study found steroids to improve the
outcome in 75% of patients with AIH-ACLF with less severe
disease with no increase in post-treatment infections.12

However, this efficacy needs to be validated in other co-
horts before use of steroids in this condition can be recom-
mended. In addition, there is a need to determine
predictors of outcome, especially in patients without extra-
hepatic dysfunction, because this is the subgroup among
those presenting as ACLF, which is more likely to benefit
from steroids.

The present study evaluated outcomes in patients with
AIH who presented as ACLF without evidence of extrahe-
patic organ dysfunction/failure when administered ste-
roids in terms of transplant-free survival and biochemical
remission. In addition, determinants of outcomes on ste-
roids were identified in this relatively homogenous risk
group.
METHODOLOGY

In this single-centre study from a tertiary care centre, all
AIH patients presenting as ACLF as per the Asian Pacific
Association for the Study of the Liver (APASL)14 between
April 2014–December 2019 were evaluated for inclusion af-
ter exclusion of other causes, and those with ACLF without
extrahepatic organ dysfunction/failure and given steroids
were included. Previously diagnosed and treated patients
of AIH (before current presentation) and those diagnosed
with cirrhosis in the past were excluded from the study.
In addition, patients who 1) had evidence of infection at
baseline, 2) had extrahepatic organ dysfunction/failure
such as acute kidney injury (AKI), HE, respiratory failure
and/or shock and 3) had previous decompensations such
as ascites, variceal bleed and/or HE were excluded from
the study. This study was a retrospective analysis from
this prospectively maintained database of patients
following up in our liver clinic. All procedures performed
were in accordance with the ethical standards of the insti-
tutional ethics committee and with the 1975 Helsinki
declaration and its later amendments or comparable
ethical standards. Informed consent was waived off in
view of the retrospective nature of the study.

Definitions
Autoimmune hepatitis was suspected based on constella-
tion of clinical presentation, serology and biopsy features
suggestive of AIH. Other aetiologies of liver disease such
as alcoholic liver disease, nonalcoholic fatty liver disease,
172 © 2020 Indian National Associa
chronic viral hepatitis B or C,Wilson's disease and vascular
diseases of liver were excluded based on appropriate his-
tory, blood tests, imaging and liver biopsy. As patients
may not have positive serologies and/or elevated immuno-
globulin G levels when presenting as ACLF, definitive diag-
nosis was made on conducting liver biopsy. Biopsy
findings suggestive of AIH were interface hepatitis, lym-
phoplasmacytic infiltrate and/or emperipolesis.15 In addi-
tion, biopsies were reviewed for features such as
centrizonal necrosis, central perivenulitis, lymphoid folli-
cles and intense lymphoplasmacytic infiltrate (as proposed
by Stravitz et al.7 for AIH presenting as ALF) as markers of
acute injury in AIH.16 Disease activity was calculated via
modified histological activity index (HAI)17 for chronic
hepatitis with HAI $ 4 suggestive of active disease. All bi-
opsies were reviewed for grades of fibrosis.17 ACLF was
defined according to APASL definition of ACLF.14 Organ
dysfunction/failure was defined as per the ACLF consensus
recommendations of APASL.18 The following definitions
were used:

1) AKI: renal dysfunction if serum creatinine $ 1.1 mg/dL and
renal failure if serum creatinine $ 1.5 mg/dL

2) HE (as per West Haven criteria): cerebral dysfunction if HE
grade is 1 or 2 and cerebral failure if HE grade is 3 or 4;

3) cardiovascular failure: mean arterial pressure < 70 mmHg or
requirement of vasopressors to maintain arterial blood pres-
sure and

4) pulmonary failure: ratio of partial pressure of oxygen (mmHg)
to fraction of inspired oxygen ratio to be < 400 or requirement
of mechanical ventilation for respiratory failure.

Biochemical remission was defined as complete normal-
isation of liver enzymes in those who had elevated transam-
inases before treatment.2

Data Collection
All clinical details, laboratory parameters, biopsy reports
and treatment-related outcomes were retrieved from a pro-
spectively maintained database. The clinical records were
reviewed for duration of presenting symptoms, details of
clinical decompensation and any previous treatment
received. For evaluating acute precipitants, acute viral hep-
atitis was diagnosed based on serological records for hepa-
titis A, B and E. History of use of complementary and
alternative medicines and other drugs before the onset of
acute flare was assessed for diagnosing drug-induced liver
injury. Prognostic scores such as chronic liver failure-organ
failure (CLIF-OF),19 the Child–Turcotte–Pugh (CTP) score,
and the model for end-stage liver disease (MELD) score
were calculated from baseline parameters. The APASL
ACLF Research Consortium (AARC) score was not calcu-
lated because of the nonavailability of baseline lactate
values. Varices were classified in accordance with Baveno
VI recommendations.20 Any varix larger than 5 mm in
size, presence of red colour signs on varix irrespective of
tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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size and presence of varix in Child C cirrhosis were classi-
fied as high-risk varices. All other varices were classified
as low-risk varices.

Management Strategy
Patients were initially assessed for severity and the type of
organ dysfunction/failure associated with acute insult and
severity of manifestations of underlying chronic liver dis-
ease (CLD). All patients were screened at baseline for evi-
dence of infection21: ascitic fluid was aspirated for ruling
out spontaneous bacterial peritonitis (SBP); in addition
chest X-ray and blood/urine cultures were obtained. Those
who had evidence of extrahepatic organ dysfunction/fail-
ure (defined earlier) and/or overt decompensation such
as gross ascites despite fluid mobilisation were not given
steroids and were listed for LT. Patients with ascites and
those with hypoalbuminemia received 20% human albu-
min twice or thrice a week for fluid mobilisation. In pa-
tients with no evidence of infection and after correction
of serum albumin (>3.5 g/dl), oral steroids were started
at dose of 40 mg per day. None of the patient included
in the study was initiated on IV steroids. In addition, along
with steroids, oral cephalosporins were given for 7 days. Af-
ter institution of steroids, patients were closely monitored
as inpatients (for first 7 days) and subsequently on a weekly
out-patient basis for any evidence of change in clinical con-
dition (improvement/deterioration), biochemical parame-
ters, the MELD score and/or development of infection.
Steroids were continued in the same dose for 4 weeks fol-
lowed by taper off by 5 mg every 2 weeks until a dose of
5–10 mg was attained, which was continued for a pro-
longed time period. No improvement in the serum bili-
rubin/MELD score, despite 2 weeks of treatment, was
taken as non-response. In patients with non-response, ste-
roids were tapered and discontinued. Deterioration of clin-
ical symptoms, new onset/worsening decompensation,
new onset organ failure and/or suspicion of new infection
were other indications for discontinuation of steroids.2,22

Listing for transplant was done in case of no response/
deterioration on treatment with steroids after control of
underlying infection. Patients were followed up till their
last follow-up visit or attainment of primary outcome
(mortality or LT). An outline of the management protocol
has been summarised in Supplementary Figure 1.
OUTCOME

The primary outcome in this study was assessment of 90-
day transplant-free survival in patients with AIH-ACLF
treated with steroids. Secondary outcomes were 1) 180-
day transplant-free survival, 2) assessment of predictors
of transplant-free survival in patients treated with steroids,
3) occurrence of infections and its impact on outcomes, 4)
changes in serum liver functions and the MELD score at 2
Journal of Clinical and Experimental Hepatology | March–April 2021 | Vol. 1
weeks of treatment and 5) incidence of biochemical remis-
sion in patients with transplant-free survival.
STATISTICAL ANALYSIS

The baseline data were recorded as number (%) or
mean� standard deviation or median (interquartile range)
as appropriate, based on the normalcy of distribution.
Baseline parameters were compared using the chi-square
test/Fischer's exact test for categorical variables and Stu-
dent's t-test for continuous variables with normal distribu-
tion. Continuous variables with non-normal distribution
were compared using independent samples Mann-
Whitney U test. For all statistical tests, a P value < 0.05
was considered statistically significant. Three-month and
6-month transplant-free survival rates were computed us-
ing Kaplan-Meier analysis, for overall cohort and across
strata of whether or not incident infections occurred. Sur-
vival was compared using the log-rank test, with Kaplan-
Meier plots to represent survival across strata.

Linear mixed effects models were constructed using
infection status and time as fixed effects and patient ID
as the random effect for assessment of change in various
biochemical parameters and prognostic indices over the
first month of treatment with steroids. Results were repre-
sented using profile plots with significance of time and
different strata represented for each comparison.

The role of prognostic scores such as MELD and CTP
for predicting survival was further assessed using
receiver–operator characteristics (ROC) curve, and optimal
cut-offs for each predictor were identified using Youden's
index. Performance characteristics of optimal cut-offs and
area under ROC (AUROC) of respective predictors were re-
ported for comparison of accuracy.

The data were entered using Microsoft Excel 2011 and
were analysed using Rstudio. In addition to the base pack-
ages in R, plotROC, OptimalCutpoints, Survival, surv-
miner, lme4, car and Tidyverse packages were used.
RESULTS

A total of 278 patients with AIH were screened for the pur-
pose of inclusion in this study. Of these, 48 patients had
ACLF according to APASL definition. Twenty-nine of these
patients with AIH-ACLF without extrahepatic organ
dysfunction and with no evidence of baseline infection
were administered steroids and were included in this study
(Supplementary Figure 2).

Baseline Characteristics and Outcome of the
Cohort (Table 1)
Patients were predominantly women (19/29, 65.5%) with
an average age of 36.5 � 16.1 years. The median duration
of symptoms (jaundice) before presentation was 45 (25–
1 | No. 2 | 171–180 173



Table 1 Baseline Characteristics and Outcomes in Patients
With AIH-ACLF Stratified by Transplant-Free Survival Status.

Variable Survivors
(n = 10)

Death/
transplant
(n = 19)

Significance

Age 28.6 � 9.6 40.6 � 17.6 0.024

Men 4 (40%) 6 (31.6%) 0.65

Duration of jaundice 45 (30–66) 40 (25–60) 0.604

Ascites at presentation 10 (100%) 19 (100%) –

EGD

No varices 3 (30%) 0 (0%) 0.024

Low risk 5 (50%) 6 (31.6%)

High risk 2 (20%) 13 (68.5%)

Biochemical parameters

Bilirubin (mg/dl) 8.2 (6.7–10) 12 (8–18) 0.126

AST (IU/dl) 148 (68–175) 200 (120–280) 0.126

ALT (IU/dl) 88 (78–120) 164 (120–246) 0.04

ALP (IU/dl) 205 (170–280)244 (205–300) 0.247

Albumin
(g/dl)

3 � 0.3 2.7 � 0.3 0.042

Creatinine
(mg/dl)

0.7 � 0.2 0.8 � 0.2 0.236

INR 1.9 � 0.6 2.3 � 0.6 0.086

Haemoglobin
(g/dl)

9.5 � 1.4 9.6 � 1.7 0.851

TLC (mm3) 6600
(4800–9300)

5500
(4200–5600)

0.062

Platelet
(X1000/mm3)

88 (80–120) 80 (78–96) 0.429

ANA titre
(1:80 or more)

2 (20%) 13 (68.4%) 0.013

IgG levels
(upto 1.6 g/dl)

2.3 � 0.6 2.2 � 0.5 0.796

Acute precipitant 0.373

� AIH flare 8 (80%) 17 (89.5%)

� ATT 1 (10%) 1 (5.3%)

� Acute viral
hepatitis

1 (10%) 1 (5.3%)

Baseline prognostic scores

CLIF-OF score 7 (7–8) 8 (7–10) 0.031

CTPscore 10 (9–10) 11 (11–12) 0.001

MELD score 21.5 (18–23) 25 (22–29) 0.008

MELD sodium score 22 (18–25) 27 (24–30) 0.005

Liver biopsy findings

Modified HAI 7 (6–8) 7 (5–8) 0.982

Bile duct injury 7 (70%) 10 (52.6%) 0.367
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66) days. Auto-antibody positivity was seen in only 51.2%
of patients. Flare of underlying AIH was the most common
acute precipitant identified in 25 (86.2%) patients. Two pa-
tients had history of anti-tubercular therapy use, whereas
remaining two patients had positive serology for IgM
HEV. All patients including these four with different acute
precipitants were confirmed to have AIH on liver biopsy
with active disease. Liver biopsies were done via the trans-
jugular route. On biopsy, the median modified HAI score
was 7 (6–8). Histological evidence of bile duct injury and
intracanalicular/intracytoplasmic cholestasis was present
in 58.6% and 41.3% patients, with two patients having
bridging necrosis. All the included patients had cirrhosis
(F4 fibrosis) on liver biopsy. Of 29 patients started on ste-
roids, 20 required discontinuation of steroids over the
period of follow-up. Most common indication for discon-
tinuation was infection in 12 patients followed by no
improvement/deterioration in clinical/biochemical pa-
rameters in eight patients.

Primary Outcome
The primary outcome of the 90-day transplant-free sur-
vival rate was 55.2 (95% CI: 39.7–76.6)%. In addition,
30.2 (95% CI: 16.7–54.6) % patients had survived by 6
months.

Secondary Outcomes
Comparison of Transplant-free Survivors and Non-
Survivors/Patients Undergoing LT
Transplant-free survivors were more likely to be younger
(mean age: 28.6 versus 40.6 years; P = 0.024), have higher
serum albumin (mean albumin: 3.0 g/dl versus 2.7 g/dl;
P = 0.042) and less frequent antinuclear antibody positivity
(20% versus 68.4%; P = 0.013). They were also likely to have
less frequent high-risk varices, a lower CTP score (median:
10 versus 11; P = 0.001) and a lower MELD score (median:
21.5 versus 25; P = 0.008) at presentation. Rest of the base-
line parameters including serum bilirubin and interna-
tional normalised ratio were statistically similar in both
groups. On comparison of outcomes with respect to pres-
ence/absence of varices, all three patients without varices
had survived whereas seven of 26 patients with varices sur-
vived at 90 days and at 180 days.

Infections
Infections developed in 12 of 29 patients (41.3%) of AIH-
ACLF over a median duration of 60 (50–145) days. Nine
of these 12 patients (75%) had bacterial pneumonia, two
were diagnosed with SBP and one patient developed bac-
teraemia in the absence of any localisation. Infections
developed less frequently in transplant-free survivors [1
infection (10%) in transplant-free survivors versus 11
(57.9%) in those who succumbed/required transplant, P =
174 © 2020 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.



Table 1 (Continued )

Variable Survivors
(n = 10)

Death/
transplant
(n = 19)

Significance

Intracytoplasmic/
intracanalicular
cholestasis

4 (40%) 8 (42.1%) 0.913

F4 fibrosis 10 (100%) 19 (100%)

Outcomes

Duration of follow-up/
event (days)

180
(120–360)

60 (60–140) <0.001

Liver transplant 0 (0%) 3 (15.8%)

Infections 1 (10%) 11 (57.9%) 0.013

� Bacteraemia 0 (0%) 1 (5.3%)

� SBP 0 (0%) 2 (10.5%)

� Pneumonia 1 (10%) 8 (42.1%)

Biochemical remission 7 (70%) 1 (5.3%) <0.001

Data is presented as mean � standard deviation or median (interquar-
tile range) for quantitative variables and n (%) for qualitative variables un-
less otherwise specified. List of abbreviations: ACLF, acute on chronic
liver failure; AKI, acute kidney injury; ANA, antinuclear antibody; ASMA,
anti-smooth muscle antibody; ALT, alanine transaminase; ALP, alkaline
phosphatase; AST, aspartate transaminase; CLIF-OF, chronic liver
failure-organ failure; CTP, Child–Turcotte–Pugh; GI bleed, gastrointes-
tinal bleed; HAI, histological activity index; HE, hepatic encephalopathy;
IgG, immunoglobulin G; INR, international normalised ratio; LKM-1,
liver–kidney microsome; MELD, model for end-stage liver disease;
SBP, spontaneous bacterial peritonitis; TLC, total leucocyte count.

Table 2 Survival at 90-Day and 180-DayFollow-Up in Overall
Cohort of Patients With AIH-ACLF and in Strata of Whether or
Not Incident Infections Occurred. Significance was Estimated
Using The Log-Rank Test.

Group 90-day
survival

180-day
survival

Significance

Overall
cohort
(n = 29)

55.2%
(39.7%–76.6%)

30.2%
(16.7%–54.6%)

Infection
strata

0.045

Incident
infections
(n = 12)

41.6%
(21.3%–81.4%)

8.33%
(1.3%–54.4%)

No infections
(n = 17)

64.7%
(45.5%–91.9%)

50.4%
(30.6%–83.1%)
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0.013]. Overall outcomes were significantly worse in pa-
tients developing incident infections (Table 2 and
Figure 1), with 90- and 180-day survival of 41.6% and
8.3% among those with incident infections in comparison
with 64.7% and 50.4% among those without them (log-
rank test; P = 0.045). Refractory sepsis with multiorgan
dysfunction was the cause of death in 68.7% (11 of 16) pa-
tients who succumbed. Patients who developed infections
were essentially similar at presentation in comparison with
those who did not, with the exception of lower platelet
counts (median: 80,000/mm3 in the infected and 90,000/
mm3 in the non-infected group; P = 0.021) and a trend to-
wards worse liver function parameters (Table 3). Despite
statistically similar values at baseline, linear mixed-effects
models of follow-up data(Figure 2) after treatment with
steroids showed significant differences in the MELD score
(P = 0.005), CTP score (P = 0.014) and alanine transaminase
(P = 0.025) over time in those who developed incident in-
fections when compared with those who did not. Steroids
were stopped in all patients who developed intercurrent in-
fections.
Journal of Clinical and Experimental Hepatology | March–April 2021 | Vol. 1
New Onset Organ Failure
Overall new organ dysfunction/failure developed in 16
(59.2%) patients over the period of follow-up, grade-III/IV
HE being the most common (14/16 patients; 87.7%). Five
patients developed AKI, and four patients developed circu-
latory failure. Infection was identified as the cause of organ
failure in 12 (75%) of these patients while it was attributed
to variceal bleed in 2 patients. In the remaining two pa-
tients, no cause could be determined.

Biochemical Remission
Patients who survived beyond three months were assessed
for biochemical remission. Biochemical remission
occurred in 7 of 10 patients (70%) in the transplant-free
survivor group over a follow-up duration of 6 (4–12)
months. One patient in the other group also developed
biochemical remission. However, that patient developed
infection resulting in new onset organ failure and suc-
cumbed to the illness.

Determinants of Outcomes (Figure 3)
Performance of different scores for predicting transplant-
free survival in steroid-treated AIH patients with ACLF
was assessed by plotting ROC curves. The AUROC for
the baseline CTP score andMELD score for predicting sur-
vival was 0.866 (0.732–0.999) and 0.782 (0.608–0.955),
respectively. A cut-off of the MELD score of 24 had 68.4
(43.4–87.4) % sensitivity and 80.0 (44.4–97.4) % specificity
for predicting mortality. Similarly, the CPT score of 11
had a sensitivity of 78.9 (54.4–93.9) % and specificity of
90.0 (55.5–99.7) % for predicting mortality.

For assessment of dynamic parameters, change in the
MELD score at 2 weeks was also included, which had an
AUROC of 0.634 (0.397–0.872). Worsening of the MELD
score at 2 weeks had 78.9 (54.4–93.9) % sensitivity and
70.0 (34.7–93.3) % specificity for predicting death/need
for LT.
1 | No. 2 | 171–180 175



Figure 1 Kaplan–Meier plots demonstrating transplant-free survival in patients with AIH-ACLF stratified by whether or not incident infections
occurred. Time on x-axis is in days from steroid initiation.
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DISCUSSION

Presentation of AIH as ACLF is a relatively new entity,
increasingly being described from this part of the
world.10–12 The complex interplay of persistent
inflammation and increased predisposition to infection
in a background of a previously compromised liver
makes management of acute flare of AIH with
consequent ACLF a challenge, with a need to balance
expected benefits of corticosteroids with the risks of
infection. In the present study of AIH patients presenting
with ACLF without extrahepatic organ dysfunction/
failure, transplant-free survival rates of 55% and 30% were
realized at 90 days and 180 days, respectively, upon treat-
ment with steroids. Along with baseline severity of liver dis-
ease (higher CPT andMELD scores), no change/worsening
of prognostic scores at 2 weeks was a major determinant of
poor outcome upon treatment with steroids.

ACLF can have varied presentations.14 Patients present-
ing with higher grades of ACLF often have multiple organ
dysfunction and associated infections.21 Involvement of
the extrahepatic organ is a critical event as it substantially
increases mortality,23 and steroids are unlikely to have sig-
nificant impact on such advanced disease, with such pa-
tients best managed with supportive treatment. On the
other hand, patients with organ failure limited to the liver
are most likely to benefit from steroids, and this defines a
relatively homogenous risk group which was included in
this study. Our study shows that 90-day transplant-free
survival in these patients was seen in only 55% of patients,
with transplant-free survivors having significantly lower
MELD and CTP scores at presentation. MELD less than
24 and CTP less than 11 at presentation, along with
176 © 2020 Indian National Associa
improvement in the MELD score at 2 weeks, had best accu-
racy to predict transplant-free survival. Our results are
slightly different from the only other study on impact of
steroids in AIH-ACLF outcomes, where 90-day survival
was seen in about 75% patients.12 While patients in that
study had a higher MELD score and associated HE
(excluded in present study), cirrhosis (F4 disease) on liver
biopsy was seen in only 39% of their patients compared
with 100% of patients in the present study. This difference
in underlying liver histology may be responsible for the dif-
ference in the survival in these two studies.

Post-treatment infections developed in 41.3% of pa-
tients receiving steroids despite administration of prophy-
lactic antibiotics. Overall outcomes were significantly
worse in those who developed infection with more
frequent multi-organ dysfunction and lower 90-day sur-
vival. Patients who did not develop post-treatment infec-
tions had better outcomes, with significant decline in
MELD and aminotransferase levels with steroids compared
with those who developed infections. However, this
improvement in the MELD score was evident as early as
2 weeks after treatment initiation, whereas most post-treat-
ment infections developed after 2 months. Therefore, it is
plausible that infections may be a consequence to the
lack of improvement of liver disease despite treatment
rather than being directly responsible for poor response.
Similar experience has been seen with treatment with ste-
roids in severe alcoholic hepatitis.24 Previous studies evalu-
ating risk of infections with corticosteroids in severe forms
of AIH had increased risk of sepsis in steroids treated pa-
tients in AS-AIH,3,5 but not in AIH-ACLF.12 From our
study, it can be concluded that development of infection
tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.



Table 3 Baseline Characteristics and Outcomes in Patients
With AIH-ACLF Stratified byWhether or Not Incident Infections
Occurred.

Variables No incident
infections (n = 17)

Incident infections
(n = 12)

P
value

Age (years) 35.4 � 17.2 38 � 15.1 0.672

Males 8 (47.1%) 2 (16.7%) 0.09

Duration of jaundice
(days)

45 (20–66) 40 (30–60) 0.602

Ascites at
presentation

17 (100%) 12 (100%) –

EGD 0.088

� No varices 3 (17.6%) 0 (0%)

� Low risk 7 (41.2%) 4 (33.3%)

� High risk 7 (41.2%) 8 (66.7%)

Biochemical parameters

Bilirubin (mg/dl) 10 (8–15) 9.7 (7.6–17.5) 0.948

AST (IU/dl) 142 (112–175) 242.5 (135–353.5)0.059

ALT (IU/dl) 120 (78–164) 199 (110–246) 0.088

ALP (IU/dl) 220 (180–286) 242 (218.5–300) 0.37

Albumin (g/dl) 2.8 � 0.3 2.7 � 0.3 0.195

INR 2.1 � 0.6 2.3 � 0.7 0.655

Haemoglobin (g/dl) 9.6 � 1.7 9.5 � 1.6 0.934

TLC (mm3) 5600 (4300–6600) 5550 (4340–6200)

Platelet (X1000/
mm3)

90 (80–120) 80 (63–85) 0.021

ANA ($1:80) 7 (41.2%) 8 (66.7%) 0.176

IgG (g/dl) 2.2 � 0.5 2.4 � 0.4 0.317

Acute variceal bleed 2 (11.8%) 1 (8.3%) 0.765

Acute precipitant 0.286

� AIH flare 16 (94.1%) 9 (75%)

� ATT 1 (5.9%) 1 (8.3%)

� Acute viral hepa-
titis

0 (0%) 2 (16.7%)

Baseline prognostic scores

CLIF-OF 8 (7–9) 8 (7–9.5) 0.647

CTPscore 10 (10–11) 11 (10–11.5) 0.211

MELD 23 (20–27) 24.5 (22–27.5) 0.471

Liver biopsy findings

HAI 8 (7–8) 6 (0–8) 0.117

Bile duct injury 11 (64.7%) 6 (50%) 0.426

Intracytoplasmic/
intracanalicular
Cholestasis

7 (41.2%) 5 (41.7%) 0.979

Outcomes

Duration of follow-up
(days)

120 (60–180) 75 (60–155) 0.283

(Continued on next page )

Table 3 (Continued )

Variables No incident
infections (n = 17)

Incident infections
(n = 12)

P
value

Transplant-free
survival

9 (52.9%) 1 (8.3%) 0.029

Transplants 2 (11.8%) 1 (8.3%) 0.43

Biochemical
remission

7 (41.2%) 1 (8.3%) 0.051

Data is presented as mean � standard deviation or median (interquar-
tile range) for quantitative variables and n (%) for qualitative variables un-
less otherwise specified. List of abbreviations: ACLF, acute on chronic
liver failure; AKI, acute kidney injury; ANA, antinuclear antibody; ASMA,
anti-smooth muscle antibody; ALT, alanine transaminase; ALP, alkaline
phosphatase; AST, aspartate transaminase; CLIF-OF, chronic liver
failure-organ failure; CTP, Child–Turcotte–Pugh; GI bleed, gastrointes-
tinal bleed; HAI, histological activity index; HE, hepatic encephalopathy;
IgG, immunoglobulin G; INR, international normalised ratio; LKM-1,
liver–kidney microsome; MELD, model for end-stage liver disease;
SBP, spontaneous bacterial peritonitis; TLC, total leucocyte count.
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signalled poor response to steroids. However, in the
absence of the control group of untreated patients of
AIH-ACLF, the definite role of steroids in predisposition
to infection cannot be ascertained.

Long-term outcomes such as biochemical remission
become important in those patients who survive the initial
phase of disease, and its attainment is important in AIH-
ACLF to prevent subsequent flares. In this regard,
biochemical remission was seen in 70% of patients who sur-
vived, indicating definite benefit in those who tolerate ste-
roids well in the initial phase.

The findings of our study bring us back to the question
whether steroids should be administered in AIH-ACLF.
While the earlier study supported the use of steroids in pa-
tients with less severe disease (MELD<27) similar to our
cohort (MELD>24; poor outcome), we realized much lower
survival rates compared with their study. Based on our re-
sults, we suggest that the decision to treat with steroids
should be based on baseline disease severity, and in addi-
tion, close observation should be continued for change
in indices of severity of liver disease. Poor responders can
be identified as early as 2 weeks after treatment with a
need to stop steroids and consider them for early LT. For
those who respond, a large fraction of them achieve
biochemical remission.

This study had some important limitations. First, this is
a retrospective study, and it is possible that few outcomes
may have been missed. Second, in the absence of a control
group of patients with similar disease profile who are not
administered steroids, survival advantage and role of ste-
roids in predisposition to infection cannot be conclusively
demonstrated. We did not include the untreated ACLF
cohort as a definitive control group because of presence
of extrahepatic organ failure and sepsis in them. Third,
we had defined ACLF according to APASL definition but
1 | No. 2 | 171–180 177



Figure 2 Profile plots demonstrating changes in (A) ALT, (B) bilirubin, (C) albumin, (D) MELD and (E) CTP based on development of incident infections.
Weighted lines represent mean and standard deviation (error bars) of parameters at different time points. Time on x-axis is in weeks from steroid initi-
ation. Significance is provided for association of infection with respective parameters. ALB, albumin; ALT, alanine transaminase; BIL, bilirubin; CTP,
Child–Turcotte–Pugh; MELD, model for end-stage liver disease.
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used the ACLF-specific score (CLIF-OF) defined using
EASL-CLIF definition owing to inadequate data for the
AARC score. However, there is limited consensus in the
literature regarding the definition and prognostic scores
in ACLF, and MELD/CTP scores may have good prog-
nostic value in these patients. Fourth, in view of a small
sample size, no definite baseline predictors for post-
treatment infection could be identified, and multivariable
adjusted analysis could not be conducted. Fifth, it is
possible that patients with ACLF may harbour infection
Figure 3 Receiver–operator characteristics curve demonstrating the role of
at 2 weeks (green) for predicting survival. Area under curves and 95% confi
autoimmune hepatitis; AKI, acute kidney injury; CTP, Child–Turcotte–Pugh;

178 © 2020 Indian National Associa
even in absence of positive culture. With the present manu-
script, we cannot decipher the role of baseline infections in
determining the outcome to steroids in AIH-ACLF. Sixth,
we used empirical antibiotics with of initiation of steroids.
This was done as infections are difficult to diagnose in pa-
tients with ACLF and can lead to rapid deterioration after
initiation of steroids. Antibiotics were initiated as per our
management protocol of AIH-ACLF to cover for any infec-
tion. However, this practice is unsupported by evidence,
and recommendation for this algorithm cannot be
the baseline MELD (red), baseline CTP score (blue) and change in MELD
dence intervals are provided. ACLH, acute on chronic liver failure; AIH,
HE, hepatic encephalopathy; MELD, model for end-stage liver disease.

tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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proposed based on the current evidence. Similarly, albu-
min was given in the management of ascites as per our pro-
tocol for management of ascites in ACLF before initiation
of steroids. Although evidence is emerging regarding role
of albumin in management of uncomplicated ascites,25

its administration currently is not the standard of care
and, therefore, from the present manuscript its role in
ACLF cannot be recommended. From our study, it is not
clear how many patients would have had elevation in
serum albumin, as only long-term albumin administration
has been associated with increase in serum albumin.25–28

The definitive role of short-term albumin administration
(as in the present study) besides raising the oncotic pres-
sure is unclear.

Further studies with larger sample size in the presence
of a control group are required to address these issues.

In conclusion, in AIH-ACLF patients without extrahe-
patic organ dysfunction or baseline infections, a trial of ste-
roids can be attempted, with relatively good outcomes in
patients with better baseline prognostic scores
(MELD < 24, CTP<11). These patients should be closely
monitored, and early LT should be considered in patients
who have no improvement in the MELD score at 2 weeks
after treatment. Risk of infections remains a major concern
in patients who do not respond to steroids.
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