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Clinical trial

Randomised trial of steroid therapy in acute
liver failure
REPORT FROM THE EUROPEAN ASSOCIATION FOR THE STUDY OF
THE LIVER (EASL)1

SUMMARY A randomised, un-blinded clinical trial of hydrocortisate treatment in acute liver failure
was carried out by 17 European centres. During a four year period 40 patients entered the study,
26 in the steroid group and 14 in the control group. The groups were found to be comparable, and
the survival was 12 and 14%, respectively. A number of clinical and laboratory data, particularly
HBsAg-positivity, appeared to carry some prognostic information, irrespective of treatment, but
statistical significance was not achieved. Pooling of the present results with those from relevant
published reports indicates a significant negative effect of steroid treatment in acute liver failure
(p <0-02).

High doses of steroid in acute liver failure were
first recommended by Ducci and Katz (1952). The
general opinion concerning this therapy has under-
gone repeated changes since that time. Steroid was
more popular when it was thought to be beneficial
in viral hepatitis, and when irreversible septicaemic
shock or cerebral oedema-under other conditions
successfully treated by steroids-were considered
to be key factors in the outcome of acute liver failure.
It was less popular among those who considered
the effects in viral hepatitis to be a 'whitewash' of
laboratory values, when bleeding from gastric
erosions was found to be a cause of death in acute
liver failure, and when lowered resistance to com-
plicating infections was seen to be common. So
far the randomised clinical trials performed (Ware
et al., 1974; Redeker et al., 1976; and Gregory et
al., 1976) have failed to demonstrate unequivocal
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effects, possibly because acute liver failure is a
relatively rare disease and the number of cases has
been small. Small trials involve a relatively great
risk of a type II error-that is, failure to demonstrate
an existing effect. The standard answer to this
problem is to undertake a co-operative, multicentre
trial, and with this in mind the European Association
for the Study of the Liver in September 1973
decided to organise such a study.

Methods

PATIENTS
From 1 January 1974 to 1 January 1978 42 patients
(Fig. 1) with acute liver failure from 17 European
centres entered the trial. The criteria for selection
were hepatic coma grade II or more, as evaluated by
an experienced investigator, developing less than
six weeks after onset of symptoms of presumed viral
or toxic hepatitis, with a prothrombin index of 040
or less. Two patients treated with steroids less than
three months before the onset of symptoms were
excluded before randomisation. The forty patients
were randomly allocated by the sealed envelope
method to either steroid or control group and
stratified according to participating centre with an
intended equal allocation ratio between the steroid
and control group. The patients in both groups were
treated according to the standard procedures used
in liver failure, including protein restriction, neomy-
cin or lactulose by mouth, adequate caloric main-
tenance with carbohydrate, and special attention to
respiration, hydration, and electrolyte balance. The
following treatments were not used: exchange,
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Fig. 1 The monthly accessions ofpatients to
the EASL-trial.
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transfusion, plasmapheresis, extracorporeal per-
fusion, cross-circulation, L-dopa, heparin, and
immune globulin.

In the steroid group 400 mg alcohol free solution
of hydrocortisate was given intravenously every 12
hours as a bolus until recovery of consciousness, or
until the patient died, or until three weeks of
treatment had been given. Placebo was not used.
The surviving patients were followed up for at
least three months. Two patients randomised
to the control group were erroneously treated by
steroid. In the data presented they are included in
the steroid group, but all calculations were repeated
with these patients in the control group. One
patient was withdrawn seven days after randomis-
ation to steroid treatment because of intestinal
bleeding and start of extracorporeal perfusion. She
died 40 days after randomisation.

In the statistical analysis Fisher's test was used to
compare frequencies of discontinuous variables and
Mann-Whitney's test to compare distributions of
continuous variables. The life tables were analysed
by the logrank test (Peto et al., 1977). The standard
error of a difference (SED) was estimated using
the formula (pi(I -pi) + p2(1-p2))/O 5N where pi
and P2 are the percentage surviving in groups 1
and 2 and N is the total number of patients in the
two groups.

Results

The clinical data at the start of treatment are

Table 1 Clinical data at start of treatment

Characteristics Steroid group Control group
(26 patients) (14 patients)

N % median N % nmedian
(range) (range)

Sex (male) 11 (42) 6 (43)
Age (yr) 31 48

(19-79) (17-82)
Presumed aetiology

Viral hepatitis
type B 13 (50) 5 (36)
type non-B 11 (42) 4 (29)
Drugs 0 (0) 2 (14)
Unknown 2 (8) 3 (21)

Days from first 8 7
symptom to coma (1-37) (1-41)

Days from coma I 1
to randomisation (0-4) (0-4)

Encephalopathy
Stage II 7 (27) 3 (21)
Stage III or IV 19 (73) 11 (79)

Complications present
Infections 3 (12) 1 (7)
Ascites 4 (15) 0 (0)
Bleeding 8 (31) 0 (0) *
Renal failure 4 (15) 4 (29)
Respiratory failure 2 (8) 2 (14)
Cardiac failure 3 (12) 2 (14)

Liver dullness reduced 13 (50) 8 (57)
HBsAg positive 13 (50) 5 (36)
S-bilirubin 270 291
(< 17 ,umol/1) (20-830) (122-601)

P-prothrombin 010 010
(> 0-70) (0 03-0 25) (0 05-0 34)

S-albumin (> 36 g/l) 36 35
(19-58) (23-45)

S-aminotransferase 619 298
(< 15 U/l) (112-2250) (100-1625)

B-urea (< 7-5 mol/l) 4-0 5-4
(1-3-32) (1-5-19-2)

*P < 0-05.
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presented in Table 1. The ratio of patients allocated
to the steroid or control group (26/14) deviates from
the intended 1:1 ratio, but the deviation is not
statistically significant at the 5% level. The groups
appear to be comparable except for the higher
frequency of bleeding in the steroid group. Survival
is shown in Fig. 2. The patient withdrawn after
seven days is recorded as lost to follow-up at that
time. The observed number of deaths (o) in steroid
and control group is 22 and 12, respectively. The
expected number of deaths (E)-on the assumption
that patients in both groups had the same risk of
dying-is 22-14 and 11-86, respectively. Thus the
relative death rate (O/E) of the steroid group is 0 99
and that of the control group 1-01. The death rate
ratio is 0.99/1.01 = 0-98-that is, literally, that
steroids prevent about 2% of the deaths that would
occur during standard treatment. The difference is
not significant (0 97 > p > 0 95). If both patients
misallocated to the steroid group are included in the
control group the death ratio is 0-84, but still
insignificant (0 70 > p > 0 60).

In Table 2 the cause of death and complications
during the follow-up period are recorded. No
statistically significant differences were found. A
comparison between the 35 patients not surviving
three months and the five patients surviving are

presented in Table 3. The selected variables all
showed a tendency to a difference between the
survivors and non-survivors. The frequency of
HBsAg positive patients among survivors and non-
survivors is the most prominent difference and was

Fig. 2 Cumulative
survival curves for the
two treatment groups
during the first 45 days
after randomisation.
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Table 2 Clinical data from follow-up period

Characteristic Steroid group Control group
(25 patients)* (14 patients)

N % N %

Number of deaths 22 88 12 86
Necropsy 1 5 68 9 75
Predominant cause of death

Liver coma 18 82 8 62
Cardiac failure 2 9 3 23
Bleeding 2 9 1 8
Cerebral oedema 0 0 1 8

Contributing cause of death
Bleeding 5 23 0 0
Cerebral oedema 1 5 2 15
Renal failure 2 9 2 15
Respiratory failure 5 23 4 31

Complications recorded
Bleeding 15 60 4 29
Ascites 10 40 2 14
Renal failure 11 44 4 29
Respiratory failure 12 48 6 43
Cardiac failure 8 32 5 36
Infections 9 36 6 43
Brain oedema 2 8 1 7

*The patient withdrawn after seven days is not included.

analysed by the logrank test. The death rate ratio is
0-69, indicating a better prognosis in HBsAg
positive cases (0-30 > P > 0-20). When analysing
the effect of steroids in the HBsAg positive and
negative group separately and combining the results,
the death rate ratio is 1 23 indicating a detrimental
effect of steroids, but the tendency is insignificant
(0-60 > p > 0 50).
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Table 3 Selected clinical data at start of treatment

Characteristics Non-survivors Survivors
(35 patients)* (5 patients)

N % median N % median
(range) (range)

Sex (male) 16 46 1 20
Age (yr) 36 32

(17-82) (23-59)
Days from first
symptom to coma 6 10

(1-41) (5-30)
Complications present 17 49 1 20
Liver dullness reduced 19 54 2 40
HBsAg positive 13 37 4 80
P-prothrombin 0 09 0-23
(> 0c70) (0 03-0 25) (0-13-0-25)

*The patient withdrawn after seven days is not included.

Discussion

This is a negative trial in so far as no difference
between steroid treatment plus standard therapy and
standard therapy alone was demonstrated. The aim
of the study was to demonstrate-or disprove-an
increase in survival from acute liver failure from an
estimated value of 0-1 (10%) to 0-25 (25%). To
achieve this at the usual significance level (2a =
0-05) in nine out of 10 trials ($ = 0-10) would
require approximately 125 patients. Instead, it was
found that steroid decreased the survival by 0-02,
with the 95% confidence limits of a decrease of
0-26 or an increase of 0-22.

It must be considered whether the negative result
is due to the design of the study. Multicentre studies,
particularly those in which there is a relatively loose
organisational framework because of the great
number of widely scattered units taking part, are
assumed to carry a greater risk of false negative
results because of inhomogeneities in selection,
compliance, and evaluation. Selection may seem to
be a problem in acute liver failure because an
unequivocal, reproducible definition is lacking. In
practice, however, this rarely results in a false
positive diagnosis, whereas the opposite is probably
rather common. It is therefore unlikely that the
negative result is due to the inclusion of irrelevant
cases. Misallocations and withdrawal were found,
but had no influence on the result. It was not checked
whether the treatment schedule was strictly followed
in every case. It seems reasonable to accept, however,
that steroids were used in this study as they would
have been used if this treatment schedule had been a
generally recommended therapy. It is therefore as-
sumed that the multicentre design of the study has
not influenced the results significantly.

4 A larger study might have given a different

result, or, at least, narrower limits for a possible
beneficial or detrimental effect. However, to increase
the study by prolongation of the study period was
not considered possible. Our experience confirms
two essential dogmas of the multicentre randomised
clinical trial: the accession rate is, at most, one-
third of that expected, and the impetus is difficult to
maintain for more than three years.
Another possibility is to combine results from

different trials, ignoring the risk of pooling dissimilar
groups of patients. Two studies (Ware et al., 1974;
Redeker et al., 1976) and seven patients from a
third one (Gregory et al., 1976) lend themselves
for comparison, comprising a total of 25 steroid
treated patients and 30 controls. When combined
with our data, the survival in the steroid group is
nine of 50 (0-18), and in the control group 17 of 44
(0 39). The effect of steroid treatment on survival is
-0-21, with estimated 95% confidence limits
-0-38 and -0 03. This gives strong evidence of a
negative effect and very small probability of a favour-
able effect of steroids in acute liver failure by this
crude method (p > 0-02).
However, this conclusion may not be valid for

all types of acute liver failure. The present study
indicates that HBsAg-positivity has prognostic
significance, and the same may apply to other
aetiological groups, to age, sex, clinical course, and
a number of other factors. These problems are very
unlikely to be solved by single studies, even with
multicentre participation, but evidence may be
compiled from several studies, provided that
sufficient data are presented with this in mind.

It is felt that at present the most reliable and
sensitive way to do this is by analysing and presenting
the data according to the logrank method.
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