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Abstract: Corticosteroids have been used for acute-on-chronic hepatitis B liver failure (ACHBLF) patients to inhibit 
overactive immunological responses. Due to the severe side effects of long-term use of corticosteroids, early iden-
tification of responders is very important for clinicians. So we conducted this study to identify efficacious indicators 
for response to corticosteroids. A total of 74 ACHBLF patients treated with corticosteroids were enrolled. Baseline 
characteristics and change of liver functions at the 3rd, 7th, 10th, 14th, 21th day during the treatment period were 
analyzed. Data were collected retrospectively and 3-month survival was used as the primary endpoint. 3-month 
survival in ACHBLF patients treated with corticosteroids was 50.0% ± 5.9%. Survival patients tended to be younger, 
have lower serum TBIL, creatinine and MELD score, and higher platelet than non-survival patients. After using cor-
ticosteroids, there was a significant improvement in TBIL, PTA and MELD score in survival patients compared with 
non-survival patients. Area under the receiver operating curve (AUROC) indicated that early improvement of bilirubin 
level (EIBL) at the 7th day after using corticosteroids was an efficacious predictor for response to corticosteroids. 
Multivariate logistic regression model identified four independent prognostic factors, including age, INR, TBIL, and 
EIBL, with significantly higher prognostic accuracy than MELD score. Our findings suggest that early improvement of 
serum bilirubin level at the 7th day after using corticosteroids in ACHBLF patients can predicate responsiveness to 
corticosteroid therapy and can be use as a favorable prognostic predictor for 3-month mortality in ACHBLF patients 
treated with corticosteroids.
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Introduction

Acute-on-chronic liver failure (ACLF) is a syn-
drome of acute deterioration of hepatic func-
tion in patients with previously well-compensat-
ed chronic liver disease, manifesting as coagu-
lopathy and jaundice, complicated within four 
weeks by ascites and/or hepatic encephalopa-
thy due to the effects of one or multiple precipi-
tating events [1, 2]. Hepatitis B virus (HBV) 
infection is the leading cause of ACLF in China, 
accounting for more than 80% of ACLF with 
short-term mortality as high as 50-60% [3]. 
Until now early use of nucleoside analogs, arti-
ficial liver support and advanced critical care 
management have efficiently improved the 
prognosis of patients with acute-on-chronic 

hepatitis B liver failure (ACHBLF). However, mor-
tality is still very high without liver transplanta-
tion. Moreover, due to the shortage of liver 
donors and socioeconomic problems, liver 
transplantation cannot be widely applied in 
China. Thus, identifying some other efficacious 
therapies remains an important challenge for 
clinicians.

HBV is almost a non-cytopathic virus and 
immune-mediated inflammatory responses pl- 
ay an important role in the pathophysiology of 
ACHBLF, including exacerbation of innate immu-
nologic responses and activation of systemic 
inflammatory response mediated by proinflam-
matory cytokines, resulting in hepatic inflam-
mation and necrosis [4, 5]. Thus corticosteroids 
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may be used as an appropriate treatment in 
ACHBLF patients to restrain hepatic inflamma-
tion, due to its special effects in inhibiting 
immunological responses. Some studies have 
showed that early use of sufficient doses of 
corticosteroids can reverse severe acute exac-
erbation in chronic hepatitis B patients [6-10]. 
However, there remains no common consensus 
with regard to corticosteroid therapy in ACHBLF 
patients.

In clinic we observed that some ACHBLF 
patients may have a dramatic response to cor-
ticosteroids and obtain substantial and sus-
tained increase in survival, whereas others 
appear to be nonresponsive and may have their 
illness aggravated if they continued corticoste-
roid therapy. Thus it is necessary for clinicians 
to identify those patients who will respond to 
corticosteroids and benefit from it, as well as 
those non responders, who can have their cor-
ticosteroids withdrawn and consider for other 
alternative therapeutic options such as liver 

The diagnostic criteria of ACHBLF included 
coagulopathy, which means international nor-
malized ratio (INR) ≥ 1.5 or prothrombin activity 
(PTA) ≤ 40%, and jaundice (serum bilirubin ≥ 
171 umol/L or daily increase ≥ 17.1 umol/L) 
with ascites and/or hepatic encephalopathy 
developing within 4 weeks in patients with prior 
history of chronic hepatitis B or compensated 
liver cirrhosis caused by hepatitis B virus, with 
either positive results of hepatitis B surface 
antigen and/or HBV DNA [12]. Patients with evi-
dence of non-B hepatitis virus, alcohol abuse, 
drug-induced or autoimmune hepatitis and 
hepatocellular carcinoma were not included. 
ACHBLF patients with contraindications of cor-
ticosteroids therapy including recent gastroin-
testinal bleeding (less than 15 days), uncon-
trolled infection or evidence of sepsis, active 
peptic ulcer, and other contraindications were 
excluded. We also excluded patients who re- 
ceived corticosteroids therapy within 1 month 
before referred to our unit. Finally a total of 74 

Figure 1. A flow chat 
of study patients.

transplantation. Our previous 
study showed that higher 
baseline mDC (myeloid den-
dritic cell) numbers or recov-
ery of mDC numbers at the 
end of treatment may be a 
favorable predictor for res- 
ponse to corticosteroids treat-
ment in ACHBLF patients [11]. 
However, it is not practical for 
all ACHBLF patients to detect 
peripheral mDC numbers in 
clinic. So we conducted this 
study to identify some clini- 
cal parameters as efficacious 
indicators for response to cor-
ticosteroids and develop a 
prognostic model to predica- 
te three months mortality in 
ACHBLF patients treated with 
corticosteroids.

Patients and methods

This was an observational st- 
udy. We retrospectively enro- 
lled ACHBLF patients treated 
with corticosteroids in Criti- 
cal Care Medicine of Liver 
Disease in Beijing You An 
Hospital, Capital Medical Uni- 
versity from 2009 to 2014. 
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ACHBLF patients treated with corticosteroids 
were enrolled in this study (Figure 1). 62 
patients received intravenous methylpredniso-
lone due to digestive symptoms, and 12 
patients received oral prednisolone. In order to 
unify the dose of corticosteroids, we calculated 
32 mg of methylprednisolone equivalent to 40 
mg of prednisone and present the results using 
the dose of prednisone. Other conventional 
medical therapies and supportive care were 
also given according to patients’ organ func-
tion. 52 patients were detected positive for 
HBV DNA and were treated with oral nucleoside 
analogs (lamivudine, enticavir or telbivudine). 
10 patients had undetectable levels of HBV 
DNA and were not given any antiviral therapy. 
Another 12 patients had no available HBV DNA 
data due to the limit of retrospective study. 
Among these 12 patients, 8 patients were con-
tinued to give oral antiviral agents according to 

their previous treatment and 4 patients were 
not given any antiviral therapy.

The following variables were collected before 
the use of corticosteroids (0 day): age, sex, 
presence of encephalopathy, ascites, days 
between the onset of symptoms and initiation 
of corticosteroids (days before steroids), serum 
alanine aminotransferase (ALT), serum aspar-
tate aminotransferase (AST), serum total biliru-
bin level (TBIL), prothrombin time (PT), INR, 
PTA, serum albumin level, serum creatinine, 
white blood cell count (WBC), platelet and HBV-
DNA. MELD (model for end-stage liver disease) 
scores were also calculated. During the treat-
ment period, liver functions at the 3rd, 7th, 
10th, 14th, 21th day and complications were 
also collected. 3-month survival data were col-
lected retrospectively, and were missing in 6 
patients due to lack of accurate contacts.

Table 1. Baseline Clinical and Biochemical Characteristics between the Survival and Non-survival 
Group in Acute-on-chronic Hepatitis B Liver Failure Patients

Variable ACHBLF 
(n = 74)

Survival†
 (n= 33)

Non-survival† 
(n = 36)

P 
value

Age: mean (SD) 40.5 (13.0) 36.0 (10.3) 46.1 (13.4) 0.001
Male: n (%) 69 (93.2%) 30 (90.9%) 34 (94.4%) 0.665
MELD: mean (SD) 25.5 (5.7) 23.4 (4.8) 27.6 (6.0) 0.003
Child-Pugh score: median (range) 11 (9-13) 10 (9-12) 11 (9-13) 0.449
ALT (U/L): median (range) 315.8 (20.0-4209.0) 460.0 (20-4209.0) 231.4 (29.4-2693.6) 0.088
AST (U/L): median (range) 213.3 (37.8-5193.0) 303.6 (37.8-5193.0) 183.4 (42.7-1786.9) 0.116
TBIL (umol/L): median (range) 370.3 (172.9-810.9) 326.1 (179.4-666.9) 427.7 (172.9-810.9) 0.005
Creatinine (mmol/L): median (range) 61.0 (20.3-276.7) 58.8 (33.1-276.7) 73.4 (40.0-176.8) 0.019
Albumin(g/L): mean (SD) 32.7 (4.3) 32.6 (4.1) 32.6 (4.6) 0.968
PT: median (range) 24.8 (17.7-52.0) 23.8 (17.9-48.7) 25.3 (17.7-52.0) 0.162
PTA(%): mean (SD) 30.7 (9.5) 33.1 (9.1) 29.2 (9.9) 0.092
INR: median (range) 2.3 (1.6-4.9) 2.1 (1.6-3.8) 2.4 (1.7-4.8) 0.058
WBC (109/L): median (range) 7.3 (2.4-16.1) 7.1 (2.4-16.1) 8.2 (2.8-15.7) 0.273
Platelet (109/L): median (range) 117.0 (24.0-289.0) 122 (37.0-289.0) 100.5 (24.0-214.0) 0.013
HBV-DNA‡ (log10 IU/mL): mean (SD) 5.1 (1.5) 5.3 (1.6) 4.9 (1.7) 0.360
Encephalopathy: n (%) 14 (18.9%) 7 (21.2%) 6 (16.7%) 0.630
Presence of ascites: n (%) 38 (51.4%) 15 (45.5%) 21 (58.3%) 0.285
Cirrhosis n (%) 21 (28.4%) 7 (21.2%) 14 (38.9%) 0.111
Daily prednisone dose: mean (SD) 60.9 (21.6) 61.3 (24.2) 61.9 (20.4) 0.903
Days of prednisone: median (range) 7 (3-59) 7 (3-59) 7 (3-30) 0.807
Days before steroids: median (range) 17 (1-60) 14 (3-60) 21 (1-60) 0.041
3-month Survival 50.0% ± 5.9% - - -
†Survival data were not available in 6 patients at the end of 3 months. ‡Data were not available in 22 patients. ACHBLF, acute-
on-chronic hepatitis B liver failure; MELD, model for end-stage liver disease; ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; TBIL, total bilirubin level; PT, prothrombin time; PTA, prothrombin activity; INR, international normalized ratio; 
WBC, white blood cell.
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Statistical analysis

All data were analyzed for normality and were 
reported as mean (SD) or median (range), as 
appropriate. Comparison of quantitative and 
qualitative variables was performed using t 
test, non-parametric analysis, chi-square and 
Fisher exact test. Patients’ survival was esti-
mated by the Kaplan-Meier method and ex- 
pressed in percentage ± SE. In order to identify 
those patients who would respond to cortico-
steroids, we compared the baseline clinical and 
biological variables of the survival group and 
the non-survival group, as well as the dynamic 
changes of liver functions during the corticoste-
roids treatment period.

Univariate and multivariate logistic regression 
analyses were performed to identify inde- 
pendent predictors for 3-month mortality in 
ACHBLF patients treated with corticosteroids. 

All predictors with P < 0.1 in univariate analysis 
were evaluated in multivariate analysis using 
backward LR stepwise method. A logistic re- 
gression model (LRM) combining predictive fac-
tors of 3-month mortality was constructed. The 
difference of this LRM model and MELD score 
in terms of diagnostic accuracy was assessed 
by comparison of the area under the receiver 
operating curves (AUROC) using z test. Sta- 
tistical analysis was performed using SPSS 21 
(IBM, Armonk, NY). P < 0.05 was considered 
statistically significant and all P values were 
two-tailed.

The work described in this manuscript has 
been approved by the Ethics Committee of 
Beijing You An Hospital; all patients or their 
next of kins signed a written informed consent 
in accordance with the Institutional Review 
Board guidelines for the protection of human 

Figure 2. Improved Liver function since the use of corticosteroids treatment in the survival group compared with 
non-survival group in acute-on-chronic hepatitis B liver failure patients. ALT levels fell in both survival and non-
survival group during the course of treatment, while in the non-survival group the mean level of ALT increased at the 
21th day since the use of corticosteroids. Serum TBIL showed a declined tendency in the survival group since the 
use of corticosteroids, although at the 7-10th day there was a rebound, compared with continued increase in serum 
TBIL in the non-survival group. PTA and MELD score had dramatically improved during the treatment period in the 
survival group while in the non-survival group the improvements were not obvious.
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subjects and with the Helsinki Declaration of 
1975, as revised in 2008.

Results

Comparison of baseline clinical and biochemi-
cal characteristics between the survival and 
non-survival group in ACHBLF patients

Baseline clinical and biochemical characteris-
tics of the enrolled patients were described in 
Table 1. The mean age was 40.5 ± 13.0 years, 
and the patients were predominantly men 
(93.2%). The mean daily dose of prednisone 
was 60.9 mg and the median duration of corti-
costeroids therapy was 7 days. The median 
duration of symptoms before corticosteroids 
treatment was 17 days. Survival analysis indi-
cated that 3-month survival in ACHBLF patients 
treated with corticosteroids was 50.0% ± 5.9%. 
Comparison between the survival and non-sur-
vival group showed that there were no signifi-
cant differences in terms of sex, Child-Pugh 
score, serum levels of ALT and AST, serum albu-
min level, white blood cell count, HBV-DNA, 
presence of encephalopathy, ascites, and pro-
portion of liver cirrhosis between the two 
groups. However, the survival patients tended 

to be younger (36.0 ± 10.3 vs 46.1 ± 13.4, p = 
0.001), have lower serum TBIL (median 326.1 
umol/L vs 427.7 umol/L, P = 0.005), serum cre-
atinine (median 58.5 umol/L vs 73.4 umol/L, P 
= 0.019) and MELD score (23.4 ± 4.8 vs 27.6 ± 
6.0, P = 0.003), and higher platelet (median 
122.0*109/L vs 100.5*109/L, P = 0.013) than 
non-survival patients. In the survival group PT 
and INR tended to be lower (median 23.8 s vs 
25.3 s, 2.1 vs 2.4, respectively) and PTA tended 
to be higher (33.1 ± 9.1% vs 29.2 ± 9.9%) than 
non-survival group, but differences were not 
statistically significant. The mean daily dose of 
prednisone and the median duration of cortico-
steroids therapy were not significantly different 
between the survival and non-survival group. 
However, the median duration of symptoms 
before corticosteroids treatment in the survival 
group was 14 days, significantly shorter than 
21 days in the non-survival group (P = 0.041), 
indicating that early initiation of corticosteroids 
therapy may be beneficial for the survival.

Improved liver functions in the survival group 
since the use of corticosteroids treatment in 
ACHBLF patients

Dynamic changes of liver functions including 
ALT level, TBIL, PTA, and MELD score in the sur-
vival and non-survival group since the use of 
the corticosteroids treatment were analyzed 
and showed in Figure 2. ALT levels fell in both 
groups during the course of treatment, while in 
non-survival group the mean level of ALT 
increased at the 21th day, indicating that there 
may be some inflammatory insults occurred in 
the non-survival group during the treatment 
period. In the survival group serum TBIL showed 
an improved tendency after the use of cortico-
steroids; at the 21th day the mean level of 
serum TBIL decreased to 244.4 ± 154.8 
umol/L, compared with the baseline: 342.4 ± 
121.8 umol/L, although at the 7-10th days 
there was a rebound, maybe due to the cessa-
tion of corticosteroids therapy. However, in the 
non-survival group patients didn’t have their 
TBIL improved after the use of corticosteroids; 
the mean levels of serum TBIL at baseline, the 
3rd, 7th, 10th, 14th, and 21th day were 441.3 
± 159.4, 442.8 ± 156.1, 488.0 ± 170.2, 564.6 
± 163.6, 570.7 ± 139.1, 533.2 ± 213.6 umol/L 
respectively. Similar tendency could also be 
seen in the dynamic changes of PTA and MELD 
scores. In the survival group, the mean level of 

Figure 3. Receiver operating curve (ROC) analysis 
of EIBL, EIPTA, EIINR, and EIMS at the 7th day since 
the use of corticosteroids in predicting 3-month sur-
vival in ACHBLF patients. EIBL had the highest AU-
ROC: 0.769, compared with 0.732 for EIMS, 0.718 
for EIPTA, and 0.715 for EIINR. EIBL, early improve-
ment of bilirubin level; EIINR, early improvement of 
INR; EIPTA, early improvement of PTA; EIMS, early 
improvement of MELD score.
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PTA had dramatically improved during the treat-
ment period, from 33.1 ± 9.1% at baseline to 
60.3 ± 25.5% at the 21th day, as well as MELD 
scores: from 23.4 ± 4.8 at baseline to 16.5 ± 
5.8 at the 21th day after the use of corticoste-
roids. However, in the non-survival group, the 
improvements of PTA and MELD score were not 
obvious, from 29.2 ± 9.9%, 27.6 ± 6.0 at base-
line to 32.9 ± 12.6%, 31.2 ± 14.0 at the 21th 
day, respectively.

Early bilirubin response to corticosteroids 
treatment can predicate a better survival in 
ACHBLF patients

We hypothesized that biological improvement 
of liver functions at the 7th day after the use of 
corticosteroids (defined as TBIL, PTA, INR or 
MELD scores at the 7th day better than the first 
day of corticosteroids treatment) might be an 
efficacious predictor for survival status and 
might be used to predict the responders to cor-
ticosteroids. So we calculated these four vari-
ables including EIBL (early improvement of bili-
rubin level: TBIL at day 0 minus TBIL at day 7), 
EIINR (early improvement of INR: INR at day 0 
minus INR at day 7), EIPTA (early improvement 
of PTA: PTA at day 7 minus PTA at day 0), and 

EIMS (early improvement of MELD score: MELD 
score at day 0 minus MELD score at day 7). 
After 7 days of treatment, the evolution of liver 
functions was available in 63 patients and was 
missing in 6 patients. We used AUROC to com-
pare the accuracy of prediction of survival for 
these four indicators (Figure 3). EIBL had the 
highest AUROC: 0.769 compared with 0.732 for 
EIMS, 0.718 for EIPTA, and 0.715 for EIINR 
respectively, which suggested that early im- 
provement of TBIL at the 7th day was an effica-
cious predictor for survival and could be used 
for identifying responders to corticosteroids in 
ACHBLF patients.

Factors associated with 3-month mortality in 
ACHBLF patients treated with corticosteroids

Logistic regression was performed to identify 
independent predictors of mortality in ACHBLF 
patients treated with corticosteroids. Clinical 
and biological baseline variables, as well as 
EIBL were included in univariate analysis. As 
shown in Table 2, 10 variables reached a P 
value ≤ 0.1 as predictive factors in univariate 
analysis: age (OR 1.887 per 10 years, p = 
0.004), days before corticosteroids less than 
14 (OR 0.367, p = 0.044), ALT (OR 0.935 per 

Table 2. Univariate and Multivariate Analysis to Predicate 3-month Mortality

Variable
Univariate Multivariate

OR 95% CI P value OR 95% CI P value
Age (per 10 years) 1.887 1.224-2.2909 0.004 2.839 1.373-5.872 0.005
Days of prednisone 0.962 0.912-1.015 0.154
Daily prednisone dose 1.001 0.980-1.023 0.901
Days before steroids ≤ 14 d 0.367 0.139-0.974 0.044
Encephalopathy 0.743 0.221-2.492 0.630
Presence of Ascites 1.680 0.648-4.358 0.286
ALT (per 100 U/L) 0.935 0.866-1.010 0.090
AST (per 100 U/L) 0.917 0.832-1.011 0.083
PTA 0.957 0.909-1.008 0.095
INR 1.786 0.936-3.406 0.078 2.454 1.102-5.947 0.047
TBIL (mg/dL) 1.091 1.022-1.166 0.009 1.166 1.063-1.278 0.001
Creatinine (mg/dL) 2.878 0.660-12.549 0.159
MELD score 1.154 1.044-1.277 0.005
Child-Pugh 1.235 0.760-2.005 0.394
WBC 1.100 0.928-1.304 0.272
Platelet 0.988 0.979-0.998 0.019
Patients with EIBL 0.179 0.063-0.513 0.001 0.056 0.010-0.323 0.001
ALT, alanine aminotransferase; AST, aspartate aminotransferase; PTA, prothrombin activity; INR, international normalized ratio; 
TBIL, total bilirubin level; MELD, model for end-stage liver disease; WBC, white blood cell; EIBL, early improvement of bilirubin 
level.
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100 U/L, P = 0.090), AST (OR 0.917 per 100U/L, 
P = 0.083), PTA (OR 0.957, P = 0.095), INR (OR 
1.786, P = 0.078), TBIL (OR 1.091 per mg/dL, P 
= 0.009), MELD scores (OR 1.154 per MELD 
point, P = 0.005), platelet (OR 0.988, p = 
0.019), patients with EIBL (OR 0.179, P = 
0.001). Because MELD score combined biliru-
bin and INR, AST level was collinear with ALT 
level, and PTA was collinear with INR, so MELD, 

AST, and PTA were excluded in multivariate 
analysis. In the final multivariate model, age 
(OR 2.839 per 10 years, 95% CI 1.373-5.872), 
INR (OR 2.454, 95% CI 1.102-5.947), TBIL (OR 
1.166, 95% CI 1.063-1.278), patients with EIBL 
(OR 0.056, 95% CI 0.010-0.323) were signifi-
cantly independent prognostic variables. Lo- 
gistic regression model (LRM) was calculat- 
ed as LRM = -7.257 + 1.043*age (per 10  
years) + 0.153*TBIL (mg/dL) + 0.898*INR-
2.882*(patients with EIBL). Patients with early 
improvement of bilirubin level was rated 1 and 
0 if without. The P value of this regression 
model was less than 0.001 and the Hosmer-
Lemeshow goodness-of-fit test was 0.924. The 
predicted probability was 0.806. With a cut-off 
value of 0.3860, LRM had an excellent sensitiv-
ity of 88.2% and specificity of 78.8%. The per-
formance of the LRM model in predicting 
3-month mortality was higher, with an AUROC 
of 0.892 (95% CI, 0.792-0.955), compared with 
MELD (AUROC 0.708, 95% CI, 0.584-0.812, P < 
0.05) (Figure 4). Survival of patients with LRM 
< 0.386 was significantly higher than that of 
patients with LRM > 0.386 at 3 months (86.7 ± 
6.2% vs 18.9 ± 6.4%, P = 0.000) (Figure 5).

Discussion

Corticosteroids have been used for the treat-
ment of ACHBLF patients for a long period due 
to their immunosuppressive effects [6-11, 13, 
14]. Some patients may be responsive to corti-
costeroids and have improved survival since 
the use of corticosteroids therapy while others 
may be resistant to corticosteroids therapy 
with a high risk of death. So it is important to 
find out some clinical indicators for the 
response to corticosteroids and generate a 
specific prognostic model in these patients. In 
ACHBLF patients treated with corticosteroids, 
we observed that patients with early improve-
ment of total bilirubin level had significantly 
better survival than patients without any im- 
provement of TBIL after the use of corticoste-
roids therapy. Multivariate logistic regression 
analyses indicated that before initial cortico-
steroids treatment, age, INR and serum TBIL 
were independent prognostic factors; after  
the initiation of corticosteroids therapy, early 
improvement of TBIL at the 7th day was an 
important predictive factor for 3-month mortal-
ity. Also we created a LRM model to predict 
3-month mortality in ACHBLF patients treated 

Figure 4. Receiver operating curve (ROC) analysis 
of conducted logistic regression model (LRM) and 
MELD score in predicting 3-month mortality in ACH-
BLF patients treated with corticosteroids. AUROC 
of LRM was significantly higher than MELD score 
(0.892, 95% CI 0.792-0.955 vs 0.708, 95% CI, 
0.584-0.812, P < 0.05). 

Figure 5. Survival curves at 3 months in ACHBLF 
patients treated with corticosteroids according to 
0.386 cutoff of the conducted logistic regression 
model (LRM). Survival of patients with LRM < 0.386 
was significantly higher than that of patients with 
LRM > 0.386 at 3 months (86.7 ± 6.2% vs 18.9 ± 
6.4%, P = 0.000). 
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with corticosteroids and found that it had high-
er prediction accuracy than classical MELD 
scores in 3-month mortality.

ACHBLF is a severe life-threatening disease 
needed an early, reasonable prognostic model 
to accurately identify those patients with high 
mortality. Previous studies have explored sev-
eral predictors for clinical prognosis of ACHBLF, 
such as age, INR, TBIL, creatinine, cirrhosis, 
hepatic encephalopathy, hepatorenal syndro- 
me, et al, as well as several models including 
MELD scores, sequential organ failure assess-
ment (SOFA), and so on [15-18]. However, none 
of these models considered the short-term 
influence of corticosteroids therapy on the 
management of ACHBLF. Since not all the 
ACHBLF patients will be well responsive to cor-
ticosteroids and have improved survival, it will 
be useful to integrate response indicators to 
corticosteroids therapy to predict clinical prog-
nosis. We suggested that early improvement of 
serum total bilirubin level after 7 days of corti-
costeroids therapy is a practical and useful pre-
dictor for the response to corticosteroids and 
an important prognostic factor in predicting 
3-month survival. The LRM integrated early 
improvement of TBIL at the 7th day has higher 
predictive accuracy for 3-month mortality than 
MELD scores. However, in this LRM model, we 
didn’t validate hepatic encephalopathy and 
serum creatinine as independent prognostic 
predictors in ACHBLF patients, as investigated 
by other studies. For ACHBLF patients treated 
with corticosteroids, they should have no se- 
vere contraindications, including uncontrolled 
infection or evidence of sepsis, recent gastroin-
testinal bleeding and so on, which are all pre-
cipitating events for hepatic encephalopathy 
[19] and hepatorenal syndrome [20]. So the 
incidences of hepatic encephalopathy and hep-
atorenal syndrome enrolled in this study were 
much lower than other studies [16, 21]. Thus, 
this model was not designed to compete with 
other prognostic models of ACHBLF, but rather 
to predict poor survival in ACHBLF patients 
treated with corticosteroids. 

Failure response to corticosteroids therapy is 
not confined to patients with ACHBLF. About 
30% of steroid resistance rate has been report-
ed in several inflammatory diseases needed to 
be treated with corticosteroids including asth-
ma, rheumatoid arthritis, and glomerulonephri-

tis. Steroid resistant can also be observed in 
27-40% of severe alcoholic hepatitis patients 
with Maddrey’s discriminant function (DF) ≥ 32 
[22, 23]. An early change of bilirubin level at 7 
days (ECBL) [22] or 25% fall in bilirubin level 
after 6-9 days of corticosteroid therapy [24] 
was proved to be an useful predictive factor for 
identifying responders to steroids and was the 
most important prognostic factor in predicting 
6-month mortality in these patients. Moreover, 
a Lille Model composed of ECBL was created to 
identify nonresponders for corticosteroids and 
have higher prognostic prediction accuracy 
than Child, MELD scores, and Maddrey function 
for 6-month mortality in severe alcoholic hepa-
titis patients [23].

This observational study has clinical implica-
tions. ACHBLF patients failure to respond to 
corticosteroids can be early identified and can 
have their corticosteroids withdrawn to avoid 
further risks of complications, while patients 
who respond to corticosteroids indicate a favor-
able survival.

One major limitation of this study was that anal-
yses were conducted retrospectively and the 
use of corticosteroids was neither randomized 
nor standardized. The dosage and duration of 
corticosteroids were at the discretion of the 
director of the department, which maybe bias 
the results. A prospective and random con-
trolled clinical trial is ongoing in our clinical unit 
to further evaluate the effect of corticosteroids 
and investigate the most proper dosage and 
duration of corticosteroids for ACHBLF patients.

In conclusion, this study observed that early 
improvement of serum total bilirubin level at 
the 7th day after the start of corticosteroids is 
an efficacious indicator for response to cortico-
steroid therapy and can be use as a favorable 
prognostic predictor for 3-month mortality in 
ACHBLF patients treated with corticosteroids. 
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