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Abstract

Objective: There is a lack of data concerning Turkish patients with alcoholic hepatitis (AH). The aims of the
present study were to present the clinical characteristics of hospitalized AH patients and to compare the predictive
ability of Maddrey’s discriminant function (DF) score, Model for End-Stage Liver Disease (MELD) score, Glasgow
AH (GAHS) score and age, bilirubin, International Normalized Ratio (INR), and creatinine (ABIC) score on in-hospital
mortality.

Methods: The DF score and clinical data of 34 patients with AH admitted from 2008 to 2014 were reviewed from
patient’s files. Scores for MELD, GAHS and ABIC were then retrospectively calculated. A comparison of scores was
obtained using area under the receiver operating characteristics curves to predict in-hospital mortality.

Results: In-hospital mortality was calculated at 23.5% (8/34). Treatment with corticosteroids and/or pentoxifylline
was started in 18 patients with DF score ≥ 32; however, seven of them died (7/18, 39%). No significant differences
were found between DF, MELD, GAHS and ABIC scores for predicting in-hospital mortality (p>0.05).

Conclusion: DF score, which is easier and more practical, can be used in clinical practice to predict in-hospital
mortality because other scores have no statistical superiority. The response to corticosteroid and/or pentoxifylline
treatment in patients with a DF score ≥ 32 was poor in Turkish AH patients.

Keywords: Alcoholic hepatitis; Prognostic models; Scoring system;
Mortality

Introduction
Although alcoholic hepatitis (AH) is a relatively common life-

threatening liver disease, some controversy exists about its assessment.
The most important two points are to assess the mortality risk and the
decision to use corticosteroid and/or pentoxyfylline treatment. Several
prognostic scores have been described regarding these two key factors.
The first score for AH, the discriminant function (DF) score, was
described in 1978 and modified in 1989 [1,2]. The second score, the
Glasgow AH (GAHS) score, was developed in 2005 [3] and revealed
that patients with GAHS ≥ 9 may benefit from treatment with
corticosteroids [4]. Thereafter, the Model for End-Stage Liver Disease
(MELD) [5,6] and age, bilirubin, International Normalized Ratio
(INR) and creatinine (ABIC) [7] scores have been presented to assess
patients diagnosed with AH. A value of 18 for MELD score [8] and a
value of 9 for ABIC score [7] were recommended prior to starting any
treatment. However, it remains unclear as to which scoring system
should be selected for assessing the patient mortality risk and allow a
decision for corticosteroid and/or pentoxifylline treatment. Another
important point is the identification of patients who will positively
respond to corticosteroid and/or pentoxifylline treatment. The Lille
score [9], which includes the reduction in serum bilirubin at day 7, is
known to be an accurate outcome predictor for treated patients and
classifies patients as complete, partial, and non-responders. After 7
days of corticosteroid treatment, a Lille score of ≥ 0.45 is a predictive

indicator of a poor response [10]. In such poor responders, the
cessation of corticosteroid treatment is recommended [11]. In this
study, we aimed to present the clinical characteristics of hospitalized
Turkish AH patients, to show the usefulness of the Lille score in
predicting the response to treatment, and to prospectively compare the
predictive ability of DF, GAHS, MELD, and ABIC scores on in-hospital
mortality.

Materials and Methods

Selection of the patients
Hospitalized patients who had been clinically diagnosed with AH

(ICD-10 code K70.1) between 2008 and 2014 were retrieved from the
hospital electronic database. The diagnosis was given at discharge by
the responsible physician and detailed examinations of patients’ files
were performed to confirm an exact diagnosis.

Patients were included in the study if their files were consistent with
AH, which was defined as follows: the presence of alcohol use of ≥ 40
g/day up until at least 3 weeks before hospitalization and clinical
properties consistent with AH. Patients with coexistent viral hepatitis,
autoimmune hepatitis, suspected drug use, and alcoholic cirrhosis
were excluded from the study. Patients with AH and previously
diagnosed alcoholic cirrhosis were identified as acute-on-chronic liver
disease, and these patients were also excluded. The study was approved
by the University Ethical Committee, decree B.30.2.0.20.05.00/OY,
dated July 14, 2015.
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Unit protocol
Our unit protocol included prescribing of corticosteroids

(prednisolone, 40 mg/day) or pentoxifylline (400 mg t.d.s) or a
combination of these two treatments in patients with DF ≥ 32. The
presence of sepsis, active gastrointestinal bleeding, or renal failure were
considered to be contraindications for corticosteroid treatment.
Routine assessment of suspected infections in the ascites, blood, urine,
and lungs were performed. In such cases, patients diagnosed with an
infection were started on pentoxifylline treatment. In our unit MELD,
GAHS, and ABIC scores were not routinely used, but the Lille score
was normally calculated on day 7 of treatment. When the Lille score
was found to be ≥ 0.45, treatment was stopped. Otherwise, it was
continued for 4 weeks.

Scoring systems
DF score and clinical data from the 34 patients with AH admitted

from 2008 to 2014 were reviewed from the patient’s files. It was not
routine protocol to use MELD, GAHS, and ABIC scores; thus, these
scores were all retrospectively calculated.

Statistical analysis
Area under the receiver operating characteristics curves (AUROCs)

were used to compare the different scores to predict in-hospital
mortality. Pairwise comparisons of ROC curves were done using the
MedCalc® (version 16.4.3,-64 bit) statistical programme, following the
method described by DeLong et al. [12]. The chi-squared test was used

to compare the data (age and gender) of the patients with DF scores ≥
32 and <32, whereas the Mann-Whitney-U test was used to compare
the MELD, GAHS, and ABIC scores and the hospital stay of patients
with a DF ≥ 32 and <32. Any differences found in in-hospital mortality
were tested with Fisher’s exact test. Kaplan-Meier survival curves were
calculated and compared for MELD, GAHS, and ABIC score, and DF
scores were calculated using the log-rank test. Statistical analyses were
all performed using SPSS 15.0 for Windows (SPSS Inc., Chicago, USA).

Results
In total, 34 hospitalized patients (28 male; age: 23-67 years) were

diagnosed with AH between 2008 and 2014, with an in-hospital
mortality rate of 23.5% (8/34). Data from the 34 patients is
summarized in Table 1. Among them, 18 patients had a DF score ≥ 32.
Treatment with corticosteroid (prednisolone, 40 mg/day),
pentoxifylline (400 mg t.d.s), and a combination treatment
(corticosteroid and pentoxifylline) were started in eight, three, and
seven patients, respectively. The decision of the type of treatment, i.e.,
corticosteroid versus a combination treatment, was made by the
responsible physician. The study did not include any patients admitted
with active gastrointestinal bleeding. Pentoxifylline (400 mg t.d.s) was
started in one patient (patient no. 6) who had renal failure and died on
day 21 post admission. There were two patients diagnosed with hepatic
encephalopathy who were started with pentoxifylline, one of whom
was suffering with clinical sepsis due to pneumonia and the other with
a urinary tract infection. Pentoxifylline was started in these 2 patients.
Five patients also had ascites with no spontaneous bacterial infections.

Patient

no

WBC

(109⁄l)

Bilirubin

(mg/dl)

PT (second) INR Urea

(mg/dl)

Creatinine

(mg/dl)

Albumin

(mg/dl)

7th day

bilirubin (mg/dl)

1 19100 20.5 15.6 1.2 70 1.25 3.2 13.5

2 12500 20.1 17.5 1.5 13 0.42 2.5 20.9

3 6940 17.9 36.1 3 33 0.93 3.1 20.5

4 20440 11.2 24 1.9 37 0.33 1.7 *

5 12510 9.5 20.4 1.8 18 0.47 2.5 4.2

6 12800 47.4 23.7 1.9 118 2.41 3.5 49.7

7 17400 21.1 20.8 1.7 27 0.7 2.5 15.7

8 10440 37.6 18.9 1.7 40 1.48 2.9 28.5

9 11020 31.9 35.3 1.7 49 0.74 2.9 26.7

10 15420 10.2 19 1.5 51 1.27 2.5 6.4

11 14760 45.8 16.3 1.8 53 1.64 3.7 42.2

12 14650 14.5 16.7 1.3 16 0.5 2.5 14

13 26140 18.2 89 11 19 0.93 3.4 *

14 13700 24.1 24.6 1.9 20 0.83 2.3 23.3

15 18070 38 34.6 2.6 25 0.77 3.5 43

16 12600 32.1 87.2 10.2 7 0.6 2.9 *

17 16800 3.8 23 1.7 25 0.76 3.4 1.5
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18 22900 46.2 28 2.2 79 1.28 3.2 23

19 5400 4.1 15.3 1.3 12 0.39 3.5 4.5

20 5140 4.7 12.5 1 16 0.62 3.6 3.5

21 6360 8.5 13.3 1.1 35 0.74 2.9 2.4

22 18700 5.3 13 1 44 0.72 2.2 2.4

23 9750 2.4 14.1 1.1 21 0.63 2.4 1.3

24 9800 14 12.3 1 26 0.75 3.7 8

25 7560 11.3 13.8 1.1 15 0.55 2.4 5

26 11420 11.9 16.1 1.4 33 1.3 2.5 *

27 6400 11.2 13 1.1 15 0.6 2.8 3.5

28 13160 10.5 14.8 1.2 8 0.54 3.2 **

29 5670 5 10.9 1 34 0.92 3 2.6

30 6360 22.2 14.3 1.3 22 0.49 3.4 14.4

31 6700 5.1 12.4 1 25 1.01 3.9 2.3

32 5900 3.1 12.2 1 21 1.08 3.9 2

33 17100 23.2 14.5 1.1 20 0.54 3 10.9

34 6710 17.5 11.5 1 20 1.28 3.7 5.2

WBC: White blood cell count; PT: Prothrombin time; INR: International Normalized Ratio; *: died before day 7 of hospitalization; **: patient discharged before day 7 of
hospitalization

Table 1: Data of 34 patients with alcoholic hepatitis.

Patient

no

Age/Gender DF MELD GAHS ABIC Lille Exitus time (day) Hospital stay (day)

1 38/M 33 22 7 7.01 0.665 - 14

2 54/M 41 22 8 8.33 0.98 - 57

3 62/F 124 30 10 10.02 0.99 23 -

4 41/F 62 23 9 6.63 3 -

5 35/M 44 22 6 5.59 0.41 - 20

6 54/M 97 37 10 11.39 0.99 21 -

7 34/M 57 24 9 6.65 0.71 - 31

8 45/M 65 30 8 9.3 0.94 - 28

9 67/M 134 25 11 10.83 0.99 - 57

10 52/M 38 22 9 7.59 0.87 85 -

11 33/M 63 28 9 8.59 0.98 62

12 42/M 32 19 6 6.55 0.91 - 28

13 52/F 367 44 11 15.37 3 -

14 42/M 78 26 9 7.89 0.97 - 21
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15 53/M 137 30 11 10.56 0.99 - 17

16 23/M 373 46 10 13.2 5 -

17 51/M 50 17 9 6.99 0.81 - 9

18 30/M 115 32 11 8.81 0.15 - 44

M: male; F: female; DF: Maddrey’s discriminant function; MELD: Model for End-Stage Liver Disease; GAHS: Glasgow alcoholic hepatitis score; ABIC: age, bilirubin,
International Normalized Ratio and creatinine score

Table 2: Data of 18 alcoholic hepatitis patients with a DF score ≥ 32.

Patient

no

Age Gender DF MELD GAHS ABIC Exitus time (day) Hospital stay (day)

19 46/F 15 15 6 6.06 16

20 44/M 6 12 5 5.76 10

21 54/M 10 15 8 7.13 15

22 32/M 5 13 7 4.65 40

23 54/F 7 11 6 6.66 15

24 38/M 14 17 6 5.94 7

25 44/M 15 16 6 6.31 14

26 49/M 26 22 7 7.36 5

27 49/M 12 17 6 6.85 8

28 30/M 19 17 6 4.96 3*

29 36/M 5 13 6 5.07 13

30 58/M 28 21 8 8.76 20

31 56/M 5 13 6 7.09 13

32 39/M 4 12 5 5.33 10

33 36/F 30 19 8 6.69 28

34 32/M 17 17 8 5.64 22

M: male; F: female; DF: Maddrey’s discriminant function; MELD: Model for End-Stage Liver Disease; GAHS: Glasgow alcoholic hepatitis score; ABIC: age, bilirubin,
International Normalized Ratio, and creatinine score; *: patient himself wanted to be discharged

Table 3: Data of 16 alcoholic hepatitis patients with a DF score <32.

Among the 34 patients, 18 had a DF score ≥ 32. Seven of the 18
patients (39%) died. The results of applied scoring systems are
summarized in Table 2. Among the patients with a DF score ≥ 32, the
Lille score was calculated in only 15 of these patients because the
remaining three patients died before day 7 of treatment (Table 2). The
Lille score was found to be ≥ 0.45 in 13 of these patients (13/15,
86.6%). No changes in treatment were performed, and treatment was
then stopped in all 13 patients. In our study, there were 16 patients
with a DF score <32. Results of applied scoring systems in these 16
patients are summarized in Table 3.

One patient (patient no. 26; DF score 26) died due to a myocardial
infarction on day 5 of hospitalization. Patients with a DF score <32 had
shorter hospital stay, and a lower in-hospital mortality rate (Figure 1)
when compared to patients with a DF score ≥ 32. Comparisons of the

scores of patients with DF ≥ 32 versus DF <32 are shown in Table 4. No
statistically significant differences were found between DF, MELD,
GAHS, and ABIC scores for predicting in-hospital mortality (p>0.05)
(Figure 2).

Discussion
To our knowledge, this is the first study that documents the clinical

characteristics of Turkish AH patients. The present study showed that
more than 50% of the hospitalized AH patients (18/34) had a DF score
≥ 32, and corticosteroid, pentoxifylline, or combination treatment had
a limited effect on in-hospital mortality. Seven of the 18 treated
patients (39%) with a DF score ≥ 32 died. The Lille score was found to
be ≥ 0.45 in 86.6% of the treated patients, and their treatment was
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stopped. Switching to pentoxifylline was performed in none of the
patients receiving corticosteroid treatment because an early switch in
treatment to pentoxifylline was found to have no effect on patient
mortality [13]. Therefore, no additional treatment modality was left,
except supportive treatments for these patients. Granulocytapheresis
[14] and molecular adsorbent recirculating system (MARS) [15]
treatments have also shown to be ineffective in treating AH patients,
and new therapeutic options should be considered in non-responsive
ones. In these patients, early liver transplantation may be considered
after a careful selection process [16]. However, this treatment modality
is still under review in Turkey, and to our knowledge, no early liver
transplantation has been performed till date.

Figure 1: Comparisons of survival rates between patients with a DF
score ≥ 32 versus a DF score <32.

Parameter
Group 1: DF ≥ 32

(n=18)

Group 2: DF<32

(n=16)
p-values

Age (years ± SD) 44.9 ± 5.8 43.6 ± 4.9 0.717

Gender (male/female) 15 / 3 13 / 3 0.874

MELD (mean ± SD) 27.7 ± 4.0 15.6 ± 1.7 <0.001

GAHS (mean ± SD) 9.2 ± 0.7 6.4 ± 0.5 <0.001

ABIC (mean ± SD) 9.0 ± 1.3 6.3 ± 0.6 <0.001

Hospital stay (days ±
SD) 29.5 ± 11.0 15.4 ± 5.0 0.010

In-hospital mortality (n) 7 1 0.043

DF: Maddrey’s discriminant function; MELD: Model for End-Stage Liver Disease;
GAHS: Glasgow alcoholic hepatitis score; ABIC: age, bilirubin, International
Normalized Ratio, and creatinine score

Table 4: Comparisons of the patients with DF score ≥ 32 versus DF
score <32 (overall n=34).

Many studies have shown that corticosteroids are more effective
than pentoxifylline in AH patients. A recent multicenter, open-labeled,
randomized trial confirmed this result [17]. In our study
corticosteroids, pentoxifylline, and combination treatment
(corticosteroid and pentoxifylline) were started in eight, three and
seven patients, respectively. Both the European Association for the
Study of the Liver (EASL) [11] and the American Association for the
study of Liver Diseases (AASLD) [8] guidelines recommend patients
with AH and a DF score ≥ 32 receive treatment with prednisolone at
40 mg/day for 4 weeks. However, several conditions, such as the
presence of gastrointestinal bleeding, renal failure, and sepsis are

accepted as contraindications for corticosteroid treatment. In our
study, pentoxifylline treatment was started in three patients because of
the presence of sepsis in two patients and renal failure in one patient.
Combination treatment was started in seven patients in our study,
although a large randomized controlled trial of 270 patients with
severe AH failed to show any benefits of combination treatment over
the use of corticosteroids alone [18]. Results of a recent well-designed
study confirmed this result [19]. In our study, the decision to use
treatment with corticosteroids versus combination treatment was
made by the responsible physician.

Figure 2: No statistically significant differences were found between
DF, MELD, GAHS, and ABIC scores for predicting in-hospital
mortality.

In fact, several previously published studies have focused on a
comparison of the scoring systems for the assessment of AH patients,
but the findings were contradictory in each one, with no apparent clear
explanation for the results [6,20-22] ". In this study, we retrieved DF
scores from patients’ files and did not routinely use MELD, GAHS, or
ABIC scores. Thus, these scores were retrospectively calculated. The
ability of each score to predict in-hospital mortality was evaluated
using receiver operating characteristics curves, and AUROCs were
used to compare the scores. There were no differences found between
DF, MELD, GAHS, and ABIC scores for predicting in-hospital
mortality, which correlates with the results of a previously published
Danish study [21]. It can, therefore, be concluded that a DF score,
which is easier and more practical, can be used in clinical practice to
predict in-hospital mortality because other scores have no superiority
in the evaluation of AH patients.

There are a few limitations of our study, such as the small number of
patients and the absence of a liver biopsy. In patients, AH is
characterized by a sudden rise in serum bilirubin levels, coagulopathy,
liver failure, and portal hypertension-related complications. A recent
study using Tru-cut needles to obtain a liver biopsy revealed that the
majority of patients with AH also had underlying cirrhosis [23].
Although the occurrence of AH can occur as the primary symptom in
some patients, it may in fact be an exacerbation of pre-existing
alcoholic cirrhosis in others. Therefore, AH should be distinguished
from compensated cirrhotic patients. In addition, patients with
alcoholic liver disease can present with an episode of jaundice and liver
decompensation for reasons other than superimposed AH, such as
sepsis, biliary obstruction, or drug-induced liver injury. Therefore, in
alcoholic patients with other potential causes of jaundice or those
involved in clinical trials, a transjugular liver biopsy is recommended
to confirm the existence of AH [8,11], otherwise, routine liver biopsies
are not utilized in many clinics, including our liver unit [11]. In our
study, patients with AH and previously known alcoholic cirrhosis were
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considered as having acute-on-chronic liver disease, and these patients
were, therefore, excluded. Despite this careful selection, AH patients
with underlying unknown compensated cirrhosis might have been
included in the study because of the absence of a liver biopsy. Such a
condition might then result with a heterogeneous study group,
including both AH patients and acute-on-chronic patients.

In studies by Louvet et al. [9] and Lafferty et al. [22], the Lille
response to medical treatment was reported as 40% and 43%
respectively. In the present study, the Lille score was found to be ≥ 0.45
in 86.6% of the treated patients, showing that Turkish AH patients
were more likely to be non-responsive to medical treatment. Therefore,
in light of these results indicating that existing therapies were not
effective in many patients, alternative targeted approaches are urgently
needed.

In conclusion, DF score which is easier and more practical, can be
used in clinical practice to predict in-hospital mortality because other
scores have no superiority in the evaluation of AH patients. The
response to corticosteroid and/or pentoxifylline treatment in patients
with a DF score ≥ 32 was found to be poor in Turkish AH patients,
indicating that new therapeutic options should be considered and used
in non-responsive ones.
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