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INTRODUCTION

Alcohol abuse represents a situation of expressive 
morbimortality nowadays, despite the advances of 
modern medicine and improved access to existing 
therapies on the part of the population(1, 6, 8, 12, 17).

In the western world, alcoholic liver disease (ALD) 
is among the 10 most common causes of  death(12). 
Around 10% to 12% of the world’s population is ad-
dicted to alcohol(17) and 11.2% of Brazilians who live 
in the 107 biggest cities have this problem(6). Alcohol 
abuse is the third leading cause of death in the USA, 
with mortality rate disproportionately higher among 
young people. Hence, 30 years of life are lost through 
related death(13).

It is estimated that in the USA, alcohol accounts 
for 100,000 deaths per year(1), and 20% of  addicts 
develop fibrosis and subsequent liver cirrhosis and 
complications such as ascites, spontaneous bacterial 
peritonitis (SBP), esophageal varices (EV) and the 
possibility of upper gastrointestinal bleeding (UGB), 
hepatic encephalopathy (HE) and hepatocellular car-
cinoma (HCC), making liver transplantation the only 
definitive treatment and cure(2, 8).

Alcoholic hepatitis (AH) is, within the scope of 
ALD, an acute inflammatory disease that occurs in 
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patients with alcohol-related chronic liver disease. 
In its severe form, it leads to death within 30 days 
in 50%(14, 16) of  the cases. Thus, recognizing this issue 
is of ultimate importance when it comes to manage 
these patients.

Various prognostic indexes have been developed 
and used to indicate not only the severity of  AH 
but also the survival of patients diagnosed with this 
disease. The discriminant function index was first 
described by Maddrey and collaborators in 1978. 
This score was then modified (modified discriminant 
finction or mDF) using prolongation of prothrombin 
time (PT) in seconds instead of  absolute value of 
PT(3). Its cutoff  point is 32, which indicates patients 
with severe AH and high mortality rate in the short 
run. The American College of Gastroenterology re
commends that AH patients with Maddrey function 
higher than 32 should undergo corticosteroid thera-
py(4). Even though this score is easy to calculate and 
has been validated in several studies, it makes use of 
PT, which may vary among laboratories, depending 
on the type of thromboplastin used, which might be 
a limitation(4, 18).

Model for end stage liver disease (MELD) score 
was initially developed to predict survival of patients 
with cirrhosis undergoing transjugular intrahepatic 
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portosystemic shunting(11). It has since been revised and vali-
dated to predict survival for patients with cirrhosis and is the 
basis for organ donor allocation in liver transplantation(11). 
It is useful for predicting 3 month mortality of patients with 
severe AH not treated with corticosterois(4). However, the 
cutoff  point to recognize severe AH is controversial, with 
several studies showing different values(19).

Age-bilirubin-INR-creatinine (ABIC) index, developed 
in 2008, is able to identify not only good prognosis in AH 
patients who will benefit from clinical support (nutritional 
and psychological), but also those high risk patients who 
might be candidates to new therapies and intensive care. This 
score predicts the response to corticosteroid therapy and on 
top of that, the mortality within 90 days and 1 year(5). As it 
has been developed recently, more studies about the evidence 
of its benefits are necessary.

Considering the need to identify and treat adequately 
severe forms of AH, we are going to assess the usefulness 
of ABIC as a prognostic index of mortality and predictor 
of complications. Correlate it with the Maddrey and Meld 
indexes, and with the survival at 90 days in AH patients.

METHODS

Patients
This is an observational and retrospective study carried 

out through the revision of the medical records of patients 
diagnosed with AH, who were assisted by the physicians of 
the Clinics Hospital (CH) between January 2004 and March 
2012. The study was approved by the local Ethics Committee.

The following inclusion criteria were considered: age 
>18, patients diagnosed with AH by clinical, laboratory 
or histological parameters(4, 7, 9). The exclusion criteria were 
as follows: patients with malignant neoplasms, diagnosed 
with acute pancreatitis, obstruction of  extrahepatic bile 
ducts, as well as those who were not assisted by the gastro-
enterology team.

The criteria for AH diagnosis were: clinical history of 
chronic alcoholism with >50g/day alcohol intake on average, 
information about alcohol abuse in the previous days and 
weeks, clinical signs such as fatigue, anorexia, abdominal 
discomfort, signs of hepatic decompensation, painful hep-
atomegaly or fever and altered lab tests (elevated aminotrans-
ferase levels, gamma-glutamyl transpeptidase (GGT) levels, 
leukocytosis with predominance of polymorphonuclear cells 
or increase in the mean corpuscular volume (MCV)(4).

Data collection
The following laboratory tests were analyzed: aspartate 

aminotransferase (AST), alanine aminotransferase (ALT), 
total bilirubin levels (BIL), alkaline phosphatase (ALP), 
GGT, serum albumin (A), leucocytes, platelet count, PT 
expressed in international normalized ratio (INR), MCV, 
creatinine, urea, serum sodium and serum potassium.

The prognostic factors used to classify the severity of AH 
were: Maddrey, with the formula [4.6 × (PT test - control)] 
+ serum bilirubin (mg/dL)(3), MELD (3.78 × loge [serum 

bilirubin (mg/dL)] + 11.2 × loge [INR] + 9.57 × loge [serum 
creatinine (mg/dL)] + 6.43)(11) and ABIC index. It is calculated 
using the following formula: (age in years x 0.1) + (bilirubin 
+ mg/dL x 0.08) + (creatinine mg/dL x 0.3) + (INR x 0.8) (5), 
according to the patient laboratory data on admission to 
hospital and seven days later(18). All tests were carried out 
within the routine of the Clinical Gastroenterology Service, 
Department of Internal Medicine and were sent to the CH 
Central Laboratory. The treatment performed in patients was 
corticotherapy, use of pentoxifylline or clinical support in 
those cases that specific drugs were not indicated.

Statistical analysis
The evaluation of complications of AH patients was con-

ducted by analyzing the frequency of categorical variables. 
For continuous variables, a descriptive statistical analysis 
was used including average, median and standard deviation, 
as well as minimum and maximum values. Bivariate analysis 
and univariate logistical regression analysis were performed 
to evaluate the relationship among prognostic indexes asso-
ciated with complications and death.

The correlation among prognostic indexes was obtained 
by the Spearman’s correlation coefficient. The Kaplan-Meier 
method was adopted so as to analyze survival in hospitalized 
AH patients. The log-rank test was used to compare survival 
curves. A significance level of  5% was adopted for these 
statistical tests (P<0.05).

All the collected data were checked and included in a 
database from the Excel programmer (2010), with further 
analysis using the Statistical Package for Social Science 
(SPSS) for Windows, version 17.0.

RESULTS

Between January, 2004 and March, 2012, 74 AH patient 
records from the Hospital were identified. Twenty-eight pa-
tients were excluded, 23 of whom for having been admitted 
by other clinics rather than the gastroenterology team; 2 
of them without a diagnostic confirmation for AH; 1 with 
lymphoma; 1 with cirrhosis caused by sclerosing cholangitis; 
and one whose record was not found. Forty six records were 
analyzed.

Patient clinical data
Most patients were male (89%), with male/female ratio 

of 8:1. The average age was 43, being 27 the minimum age 
and 75 the maximum age.

Laboratory data were collected at admission, at 7 days, 
and were used to calculate ABIC index, Maddrey and 
MELD, as well as in a comparative analysis of these scores 
between the admission date and 7 days later (Table 1).

Among the complications presented by AH patients, 
ascites, HE and EV showed representative frequency, 71%, 
45.7% and 34%, respectively. EV was not correlated with 
studied prognostic indexes. Therapy with corticoid was done 
in 80% of the patients and the use of pentoxifylline was done 
in 47.8% of all.
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Table 2 shows the revised results of  univariate logistic 
regression analysis to study the prognostic indexes related 
to ascites. In this table, ABIC score is presented in accor-
dance with its classification, which might be low (<6.71), 
intermediate (6.71-8.99) and high risk (>9.0), depending on 
its punctuation.

Table 4 describes the relationship between outcome and 
prognostic indexes. Table 5 shows the results of  univariate 
logistic regression analysis to study facts related to mor-
tality. The Maddrey index on admission was not correlated 
with death.

TABLE 1. Comparative analysis of prognostic indexes at admission and at 7 days

Characteristic n† ã‡  (+-sd¶) m§ Value Minimum Maximum P-value*

ABIC
at admission 37 8.81(2.47) 8.5 4.9 16.0 0.023
at 7 days 37 8.09 (2.40) 7.6 4.1 17.0

Maddrey
at admission 39 87.88 (69.71) 64 6.6 331 0.001
at 7 days 39 61.93 (42.74) 45 11 203

MELD 36
at admission 26.78 (8.14) 26 17 53 0.048
at 7 days 36 24.96 (8.58) 23.5 6.7 43

ABIC: Age-bilirubin-INR-creatinine;  †n: number of patients;  ‡ã: average; §m: median;  sd: standard deviation; *P<0.05

TABLE 2. Univariate logistic progression analysis of ascites

Variable n** P-value* OR† CI 95% OR‡

ABIC at 7 days

High risk 10 0.028 16.67 1.36 - 204.03

Maddrey at 7 days 39 0.009 1.133 1.031 - 1.244

MELD at admission 36 0.029 1.193 1.018 - 1.398

MELD at 7 days 36 0.009 1.285 1.064 - 1.550

ABIC: Age-bilirubin-INR-creatinine; *P<0.05; **n: number of patients; †OR: odds ratio; 
‡CI 95%OR=95%: confidence interval odds ratio0

TABLE 3. Univariate logistic regression analysis of hepatic encephalopathy

Variable n** P-value* OR† CI 95% OR‡

ABIC at 7 days

High risk 9 0.035 11.25 1.19 - 106.11

Maddrey at 7 days 39 0.022 1.025 1.004 - 1.047

MELD at admission 36 0.018 1.131 1.021 - 1.252

MELD at 7 days 36 0.004 1.199 1.061 - 1.355

ABIC: Age-bilirubin-INR-creatinine; *P<0.05; **n: number of patients; †OR: odds ratio; 
‡CI 95%OR= 95%: confidence interval odds ratio

Table 3 shows the results for univariate logistic regres-
sion analysis to study factors related to HE. The Spearman 
correlation coefficient was used to measure the correlation 
among prognostic indexes (nonparametric). ABIC prog-
nostic indexes, Maddrey and MELD presented a positive 
correlation. The correlation coefficient (r) between admis-
sion ABIC and Maddrey was 0.48. Between admission 
MELD and ABIC was 0.66 (Figure 1). This correlation 
was kept positive in the analysis between the indexes after 
7 days, with r = 0.60 for ABIC and Maddrey, and r = 0.62 
for MELD and ABIC.

FIGURE 1. Association between Age-bilirubin-INR-creatinine (ABIC) 
and MELD at admission. Spearman correlation coefficient.
n: number of patients; r: correlation coefficient; P<0.05

TABLE 4. Descriptive analysis of the relationship between outcome and 
prognostic indexes for alcoholic hepatitis patients

Variable
Average

P-value*
Death No death

ABIC at admission at 7 days
9.94 8.08 0.002

9.79 7.33 <0.001

Maddrey at admission at 7 days
102.72 76.38 0.009

98.69 44.52 <0.001

MELD at admission at 7 days
30.69 24.93 0.008

33.45 21.32 <0.001

ABIC: Age-bilirubin-INR-creatinine; *P<0.05 
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FIGURE 2. Survival analysis among Age-bilirubin-INR-creatinine 
(ABIC) classes (P=0.05)
1+2= low and intermediate risk ABIC.   3=high-risk ABIC. Censorship: 
death

TABLE 5. Univariate logistic regression analysis of factors associated with mortality

Variable n** P-value* OR† CI 95% OR‡

ABIC at admission 37 0.037 1.388 1.021 - 1.886

ABIC at 7 days 37 0.016 1.744 1.110 - 2.741

ABIC at admission high risk 8 0.012 19.27 1.01 - 393.40

ABIC at 7 days high risk 8 0.002 41.29 1.84 - 927.49

Maddrey at 7 days 39 0.003 1.040 1.014 - 1.066

MELD at admission 36 0.048 1.094 1.01 - 1.195

MELD at 7 days 36 0.003 1.291 1.094 - 1.524

ABIC: Age-bilirubin-INR-creatinine; **n: number of patients; *P<0,05; †OR: odds ratio; ‡CI 95%OR= 95%: confidence interval odds ratio n=43;  r=0.662; P<0.001

For survival analysis during hospitalization, both low 
and intermediate risk ABIC were compared with high risk 
because there was no death in low risk ABIC scores. There 
was a significant difference among ABIC classifications, 
with the lowest survival rate among high-risk ABIC patients 
(Figure 2).

correlated with prognostic indexes. The high-risk ABIC 
index 7 days after admission was a risk predictor for those 
complications, according to a univariate logistic regression 
analysis. Among the problems presented by AH patients, 
mainly when there is associated cirrhosis, ascites is generally 
one of the first complications to appear. In addition, HE is 
related to the highest mortality(10). In medical practice, the 
score previously mentioned might help recognize AH patients 
who present risk of those complications, and thereby start ap-
propriate therapy. Dominguez et al. found a better response 
to corticosteroid therapy in patients with intermediate risk 
of death. However, neither low- nor high-risk ABIC patients 
benefited from this treatment(5).

We identified a positive correlation among ABIC index 
and Maddrey and MELD scores at admission and after 7 
days as well. Typically, the calculation of Maddrey index pre-
dicts the prognostic of AH(15). Nevertheless, various studies 
have been comparing the scores. Singal et al. have assessed 
ABIC, Maddrey and MELD scores, as well as Glasgow al-
coholic hepatitis score (GAHS), and have found that ABIC 
is the best independent predictor of  90-day mortality(19). 
This index is highly accurate for identifying bad prognosis 
patients and those who do not respond to corticotherapy(5).

Our study has identified that all patients who died during 
hospitalization presented high risk ABIC, whereas those who 
survived had intermediate risk score. All patients classed as 
low risk survived. Our results are unprecedented, since no 
reports of the relationship between ABIC score and mortality 
have been found in the literature.

In a univariate logistic regression analysis, high-risk 
ABIC score was a risk factor for death with odds ratio at 7 
days higher than at admission. Hence, we observed that a 
reevaluation of the prognostic index after 7 days improves 
prediction of risk of death.

The average survival of patients with low and interme-
diate risk ABIC was 61.1 days and for those with high risk, 
26.2 days. In accumulated survival analysis, we identified 
100% survival after 7 days, 88.5% in 30 days and 59% in 60 
days in patients with low and intermediate risk ABIC. The 
accumulated survival of patients with high risk ABIC was 
93.3% at 7 days and 26.9% at 30 and 60 days. In the medical 
literature, the data refer to 90% survival, being 100% for low 
risk ABIC, 70% for intermediate and 25% for high risk(18).

DISCUSSION

In medical practice, several scores are available to as-
sess both the severity of  AH and the survival of  patients 
presenting this disease(20). The ABIC index is a new system 
of stratification of AH patient risk of death developed by 
Dominguez et al. in Barcelona. Using a cut off  value is 6.71 
and 9.0, patients with low, intermediate and high risk for 
death from AH at 90 days and one year can be determined(5).

In a longitudinal analysis of the studied prognostic index-
es, we identified that all scores showed a decrease 7 days after 
admission, which indicates that the clinical support provided 
was an important improvement in patient clinical signs.

Our study showed that ascites and HE were complications 
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The ideal prognostic index should be simple, accurate, 
reliable, objective and validated by a prospective study both 
in the country of  origin and abroad. Moreover, it should 
not only guide the beginning of the treatment but also its 
response. Each score mentioned above has advantages and 
limitations; thus, it is still necessary to search for a score 
which provides all the ideal items.

Our study presented limitations such as the number of 
patients who were assessed and the dependence of the data 
obtained retrospectively in the records. Thus, a prospective 
study with more patients is needed to complete the validation 
of the ABIC score.

In conclusion, since ABIC score shows good accuracy 
for identifying patients with risk of  complications such as 
ascites and HE, as well as for predicting mortality of  those 
classed as high risk patients, it should be used to manage 
AH patients.
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