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Treatment of alcohol-related liver disease with
(+)-cyanidanol-3: a randomised double-blind trial
J C COLMAN, MARSHA Y MORGAN,* P J SCHEUER, AND SHEILA SHERLOCK

From the Departments of Medicine and Histopathology, The Royal Free Hospital, London

SUMMARY A randomised double-blind trial of (+)-cyanidanol-3 (Catechin), 2 g/day versus placebo,
was carried out in 40 patients with pre-cirrhotic alcohol-related liver disease over a three month
period. Twenty received the active drug and 20 placebo; one non-compliant patient in the treatment
group was withdrawn. Forty-one per cent (16139) abstained from alcohol and showed significant
improvements (P < 0.005) in mean values for serum aspartate transaminase, serum gamma glutamyl
transpeptidase, and mean corpuscular volume. Ten of the 16 showed overall histological improve-
ment on liver biopsy. Fifty-nine per cent (23/39) continued to drink, though significantly reducing
their mean daily alcohol intake (P <0.00 1). No significant changes occurred in this group in mean
serum enzyme values, though the mean value for mean corpuscular volume improved significantly
(P < 0.01) and 16 of the 23 showed overall histological improvement. Changes occurred irrespective
of treatment with Catechin which suggests that, over a three month period, this drug did not in-
fluence the course of alcohol-related liver disease.

The major factor in the pathogenesis of alcohol-
related liver injury is the direct toxic effect of ethanol
or its metabolites on the liver cell.12 Oxidation of
ethanol in the alcoholic is associated with a number
of metabolic changes within the liver, including an
increased nicotinamide adenine dinucleotide re-
duced form: nicotinamide adenine dinucleotide
(NADH:NAD) ratio,3 decreased adenosine triphos-
phate (ATP) levels,4 and abnormal fragility of cell
lysosomes.5 (+)-Cyanidanol-3 (Catechin) is a bio-
flavonoid whose pharmacology is not completely
clear;" 7 nevertheless, it has been shown to normalise
the NADH :NAD ratio, to increase ATP levels, and
stabilise lysosomal membranes in the livers of rats
with alcohol-induced liver injury.8-11 It has also been
shown to have a beneficial effect on collagen
synthesis in rats given lathyrogenic drugs which
would alter their collagen cross-linkage.12 13 On
theoretical grounds, therefore, Catechin could be of
potential benefit in alcohol-related liver disease in
humans.
We report the results of a prospective double-

blind randomised trial of Catechin versus placebo in
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40 patients with pre-cirrhotic, hence potentially
reversible, alcohol-related liver disease.

Methods

PATIENTS
The study group comprised 40 patients (26 male,
14 female) who had consumed alcohol in excess of
80 g daily for three or more years and in whom the
liver biopsy showed pre-cirrhotic and hence poten-
tially reversible alcohol-related liver disease. For
the purpose of this study a pre-cirrhotic liver lesion
was defined as any combination of fatty infiltration,
alcoholic hepatitis, or fibrosis without nodule
formation. All patients had been abusing alcohol
up to the start of the trial. Informed consent was
obtained from all the patients. All but essential
medications-for example, antihypertensive agents
-were discontinued; vitamin supplements were not
routinely prescribed.
An initial inpatient assessment was made of the

drinking history, the physical condition, and of
various haemotological and biochemical measures.
Particular note was made of the serum aspartate
transaminase (AST), serum gamma glutamyl trans-
peptidase (yGTP), and mean corpuscular volume
(MCV). Liver biopsies were examined blindly by
one of us (PJS) looking for centrizonal and portal
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Table 1 Details ofsex, age, drinking histories, biochemistry, and haemotology of39 alcoholics completing Catechin trial

Treatment (n) Sex ratio Age Drinking history Alcohol intake AST yGTP MCV
M:F (yr) (yr) (g/kg/day) (IU/I) (lU/i) (.l)

(rr* 3-17) (rr- 7-48) (rr<80-95)

Mean ± ISD

Catechin (19) 11:8 48.2±9-0 17-0±9.8 3-16±2.2 404±224 329.8±237.9 101-1±11-5
Placebo(20) 14:6 48.8±99 20.2±12.5 3-59±1-8 30-1±16-8 236-6±277.1 101 0± 70

*rr: reference range for control population.

inflammation, fatty infiltration, Mallory bodies,
centrizonal liver cell damage, central and portal
fibrosis, siderosis, and cholestasis. Each feature was
graded as 0 absent, 1=mild, 2= moderate, or
3= severe.
The 40 patients were then randomly assigned to

two equal groups of 20. The treated group received
2 g Catechin daily in four divided doses for 12
weeks, while the control group were given an
identically presented placebo for a similar time.

After discharge from hospital, patients were
reviewed at two, four, six, and eight weeks. At each
visit an assessment of alcohol intake was made as
accurately as possible from the patient's own re-
ports, reports from family and work contacts, and
by random blood ethanol estimations. Physical
examination and laboratory tests were repeated and
a careful note made of any side-effects. At 12 weeks
patients were readmitted to hospital for full re-
assessment including liver biopsy. The second liver
biopsy was examined in exactly the same way as the
first. An overall assessment of improvement or
deterioration in histological features was then made
by re-examining the two biopsies as a pair and
comparing the numerical scores. This was done
without knowledge of the patient's drinking be-
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haviour or drug treatment in the three months
between biopsies.
For purposes of analysis, the patients were initially

divided into two groups on the basis of whether they
had been abstinent from alcohol or not during the
three months trial. Patients consuming alcohol in
any quantity were regarded as continuing to drink
even if they had significantly reduced their intake.
The effects of treatment with Catechin were

assessed by comparing results in the placebo and
Catechin-treated patients in the abstinent and drink-
ing groups. Data were analysed using Student's t,
2 x 2 x2, and Fisher's exact probability tests.
Approval was obtained from the Committee on

Safety of Medicines for an initial trial of this drug
in alcohol-related liver disease not to exceed three
months' duration. Approval was also obtained from
the hospital's Ethics Committee.

Results

One non-compliant male patient was withdrawn
from the trial. Thirty-nine patients completed the
trial, 19 in the treated group and 20 in the control
group. Table 1 gives details of the patients on
admission; control and treatment groups were
fairly homogeneous.
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IIl Fig. 1 Changes occurring in mean
AST values over the trial period in
relation to alcohol intake and
treatment with Catechin or placebo.
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Forty-one per cent of patients (16/39) abstained
from alcohol and showed significant improvements
(P <0 005) in mean AST (368 ±20A4 (ISD) to
17.0±i89 IU/l), yGTP (326±262 to 96±107
IU/I), and MCV (103 ± 10 to 93 ± 5 fl). Ten of these
16 patients showed overall histological improvement
on liver biopsy.

Fifty-nine per cent of patients (23/39) continued to
drink, though reducing their mean daily alcohol
significantly from 3.52±2.2 to 1I2 ±08 g/kg body
weight (p <0 001). No significant changes were seen
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in mean AST or yGTP values, but the mean MCV
improved significantly from 100 80 to 95± 50 fl
(p <0 01). Sixteen of these 23 patients showed
overall histological improvement.
Changes occurring in mean AST, yGTP, and

MCV during the trial in relation to alcohol intake
and treatment with active drug and placebo are

shown in Figs. 1-3. Changes occurred irrespective
of treatment with the active drug and were related
to the changes in drinking habit.
The effects of changes in drinking habit on liver
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Fig. 3 Changes occurring in
mean MCV values over the trial
period in relation to alcohol
intake and treatment with
Catechin or placebo.
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Fig. 2 Changes occurring in mean
yGTP values over the trial period in
relation to alcohol intake and
treatment with Catechin or placebo.
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Table 2 Overall histological change in 39 alcoholics
during treatment with catechin or placebo over three
month period in relation to their drinking habits

Treatment group Overall histological assessment
(n)

Deteriorated Unchanged Improved

(no.) (%) (no.) (%) (no.) (7%)

Abstinent
Whole group (16) 2 12-5 4 25.0 10 62.5
Catechin (9) 2 22-0 2 22-0 5 56-0
Placebo (7) - 2 29-0 5 71.0

Drinking
Whole group (23) - 7 30.5 16 69.5
Catechin (10) - 3 30-0 7 70.0
Placebo (13) - 4 31-0 9 69-0

histology were less clear cut than the changes in bio-
chemical and haematological measures, with overall
histological improvement observed in 62-5% of
patients who abstained (10/16) and in 69.5% who
continued to drink (16/23), (Table 2). The pattern of
histological improvement was similar in both
groups. Treatment with active drug or placebo had
no appreciable effect on liver histology.
The drug was well tolerated in doses of 2 g daily.

One female patient on the active drug developed a
high swinging temperature for which no cause was
found but which settled spontaneously within three
days without discontinuing the drug. No other
side-effects were observed.

Discussion

On theoretical grounds Catechin should benefit
patients with alcohol-related liver disease. Ethanol
oxidation is associated with a number of metabolic
changes as a net result of which an excess of reducing
equivalents, primarily NADH, is generated.3 This
increases the NADH:NAD ratio and results in
alterations in lipogenesis and lipid oxidation which
favour hepatic triglyceride accumulation."'-" In-
directly, the activity of the citric acid cycle is de-
pressed resulting in a decrease in ATP levels.4
Catechin has been shown to simultaneously increase
ATP and normalise the NADH :NAD ratio in
animals with experimentally induced steatosis.101'
Additionally, acute ethanol intoxication causes an
abnormal fragility of cell lysosomes which results in
release of lysosomal enzymes into the serum,5
and Catechin has the capacity to stabilise lysoso-
mes.8 9 However, within the framework of this trial,
Catechin did not confer any benefit on patients with
alcohol-related liver disease. Improvements seen in
these patients could be related entirely to their
reduced alcohol intake.

Significant biochemical improvements were seen

in the patients in this study who abstained from
alcohol but not in the patients who continued to
drink even in reduced amounts. Similar findings
were reported by Galizzi et al.'4 These workers
measured AST in 14 alcoholics with histologically
proven minimal liver damage and found raised
values in 64% (9/14). Six patients abstained from
alcohol and when assessed a mean of 33 days later
showed significant improvement in their mean AST
value. The remaining eight patients, however,
continued to drink and, when assessed a mean of
118 days later, showed no significant change in
mean AST value. Measurement of the AST is thus
useful for monitoring alcohol abuse. Similar
remarks may be made about yGTP.
The mean MCV values improved significantly in

the patients who abstained but also in those who
continued to drink. This is in keeping with the
findings of Morgan et al.'5 who reported that, while
the MCV is a useful diagnostic guide to alcohol
abuse, its value as a monitor for continuing abuse, at
least in the short-term, is strictly limited.

Histological improvement occurred in similar
percentages of the patients who abstained or con-
tinued to drink. However, the changes were moni-
tored over a relatively short time period and biopsy
findings after a longer period may well have dif-
ferentiated the two groups. Nevertheless, the histo-
logical improvement in the patients in whom it
occurred was striking and reflects the tremendous
capacity of the liver to withstand alcohol poisoning
and to return to normal function when the toxin
load is reduced.
The biochemical and histological improvements

seen in patients with alcohol-related liver disease
who significantly reduce their alcohol intake is so
pronounced that any additional effect conferred by
Catechin might escape attention. Thus, it is possible
that long-term trials might reveal beneficial effects
on collagen biosynthesis'213 not apparent in short-
term trials.

(+)-Cyanidanol-3 (Catechin) and placebo were
kindly supplied by Dr T B Pulvertaft, of Zyma
Pharmaceuticals Ltd, Macclesfield, Cheshire.
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