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Summary 

Siiymarin, the active principle of the milk thistle Silybum marianum, protects experimental animals against 
various hepatotoxic substances. To determine the effect of silymrrin on the outcome of patients with cimhosis, a 
double blind, prospective, randomized study was performed in 170 patients with cirrhosis. 87 patients (alcoholic 
46, non-alcoholic 41; 61 male, 26 female; Child A, 47; B, 37; C, 3; mean age 57) received i4G txg silymarin three 
times daily. 83 patients (alcoholic 45, non-alcoholic 38; 62 male, 21 female; Child A, 42; B, 32; C, 9: mean age 58) 
received a placebo. Non-compliant patients and patients who failed to come to a control were considered as ‘drop 
outs’ and were withdrawn from the study. All patients received the same treatment until the last patient entered 
had finished 2-years ot treatment. The mean observation period was 41 months. There were 10 drop outs in tie 
placebo group and 14 in the treatment group. In the placebo group, 37 (~2 dropouts) patients had died, and in 31 
of these, death was related to liver disease. In the treatment group, 24 (+4 drop outs) had died, and in 18 of 
these, death was related to liver disease. The a-year survival rate was 58 t 9% (S.E.) ix silymarin-treated pa- 
tients and 39 + 9% in the place’bo group (P = 0.036). Analysis of subgroups indicated that treatment was effec- 
tive in patients with alcoholic cirrhosis (P = 0.01) and in patients initially rated ‘Child A’ (P = 0.03). No side ef- 
fects of drug treatment were observed. The results of this study suggest that mortality of patients with cirrhosis 
was reduced by treatment with silymarin. However, as this effect was more pronounced in alcoholic cirrhosis, the 
interrelation of patterns of alcohol consumption and of drug treatment affecting survival must be adressed by fu- 
ture studies. 
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by liver histology. In the remaining patients, no liver 

biopsy could be obtained due to coagulation disor- 

ders. Patients were recruited from all patients with 

cirrhosis seen at one of the four participating centers 

(1st Department of Gastroenterology and Hepatol- 

ogy, University of Vienna, Departments of Internal 

Medicine, Sophienspital and Krankenhaus Florids- 

do& Vienna, and Outpatient Clinic ‘South’, Vienna 

Health Insurance). Pationts with end-stage liver fail- 

ure and patients witb known malignancies were not 

considered for the study Wti4nts on immunosup- 

pressive treatment and patients with primary biliary 

cirrhosis were excluded. All potential candidates 

were followed for at least 3 months before they were 

asked to participate. f3y this approach, very sick pa- 

tients and likely non-compliant patients were ex- 

cluded. More than 90% of the eligible patients 

agreed to participate in the study. 

At entry into the study, the severity of the underly- 

ing liver disease was classified using the Child-Tur- 

cot& criteria [ 161 (Child A, S-7, Child Es, g-12; Child 

C, 13-15 paints) and the etiology usmg clinical, bio- 

chemical. immunological and histological criteria as 

described pre, iously [l?]. The patients were 

assigned according to a random-number sequence TV 

receive either 410 mg of silymarin (140 mg three 

iimes/day orally) or a placebo of identical appear- 

ance. This dosi: n,f silymarin was based on pharmaco- 

kinetic studies In the hope of achieving hepatic con- 

centrations of the drug similar to those shown to be 

effective in in vitro studies [lS]. Both the drug and 

the placebo were kindly supplied by Madaus & Co., 

Kbln, F.R.G. All patients were advised to abstain 

from alcohol completely. Tbe degree of alcohol 

abuse during the study was estimated by questioning 

the patients and their relatives on the amount of alco- 

hol consumed. Furthermore, serial determinations of 

serum y-glutamyl-transpeptidase (SGGTP) activity 

in the blood were a useful parameter to detect majot 

alwhol abuse during the study. Any therapy of com- 

plications of liver disease or of other conditions tune- 

lated to liver disease was recorded in the protocol. 

The use of steroids and of Dpenicillamine was not 

allowed. 

After randomization, the patients were seen at 

lntmduftion 

Silymarin is the collective name for the flavolig- 

nans silibinin, silidianin and silicbristin, extracted 

from the milk thistle Wyiilyb;~n m&mum (L.) Ciartne- 
ri. This drug was shown to protect ewperimenurl ani- 

mals against various hepatotoxins including phal- 

loidin [1,2], a-amanitin [3]. carbontetrachloride 

[4,5], thioacetamide 161 and galactosamine [4]. The 

mechanism by which silymarin exerts its ‘hepatopro- 

tective’ action is under intensive investigation. The 

antitoxic effects of silymarin against the Amanita 

phalloides toxins pballoidin and a-amanirin are me- 

diated by the inhibition of the binding of phalloidin to 

specific receptors on liver cell membranes [7] and by 

the antagonism of the blocking effects of a-amanitin 

on RNA-polymerase [S-lo]. purthermore. the ‘he- 

patoprotecrive’ properties of siiymarin can be related 

to the inhibition of lipid peroxide formation in liver 

cells [11] and to changes in the physical properties of 

plasma membranes induced by silyntarin, making 

cells more resistant to osmotic lysis and to the action 

of detergents [l&13]. 

The role of sitymarin for treatment of patients with 

liver disease remains to be established. The intrave- 

nous administration of silibinin-C-2’,3-dibydrogen 

succinate, the water-soluble active form of silymarin, 

prevents hepatocellular disease when given to pa- 

tients within the first hours after the ingestion of 

AmaniraphaNoides 121. In patients with mild alcohol- 

ic liver disease receiving silymarin, abnormal liver 

‘function’ tests improved more rapidly than in those 

receiving a placebo [14,15]. This prospective double 

blind randomized study was initiated to determine 

whether silymarin improves the prognosis of patients 

with cirrhosis of the liver. 

Patients and study proiucol 

170 patients with cirrhosis of the liver were in- 

cluded in the study. Diagnosis of cirrhosis was made 

ulthin 2 years before entering the study. Two thirds 

of the patients were newly diagnosed cases. In 70% 

of the patients, diagnosis of cirrhosis was confirmed 
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three monthly intervals. At each out-patient visit, the 

patient was examined and blood was drawn to deter- 

mine routine parameters of liver function (bilirubin, 

SGOT. SGW. alkaline phosphatase, SGGPT, pro- 

thromhin time, albumin, pseudocholinesterase. se- 

rum electrophoresis). 

At the beginning of the study and at each following 

visit to the our-patient clinic, the patients received a 3 

month supply of the drug and were asked to return 

the contahwrs at the next scheduled visit. Counting 

the unused capulec served as a measure for coi+i- 

ante with treatment. Patients were withdrawn from 

the study and considered as ‘drop outs’ if they failed 

to ame to a scheduled out-patients visit within 14 

days or if they had not used at least 80% of the cap 

sules supplied. If a patient died during the study, the 

physician trcxiog the tinal event was contacted to 

determine the cause of death. 

Originally, the study was designed to last for 2 

years. Later, as recruitment of patients for the study 

took considerably longer than originally assumed, it 
was decided by the study committee to extend the 
study until the last patient enrered had completed 
the 2-year study period. Each patient who completed 
the l-year study period was asked to continue the 
treatment without breaking the code. The mean du- 

ration of treatment was 41 months (rang, 2-6 
years). 

The data were evaluated by a computer using the 
life table and survival function analysis (BMDP Sta- 
tistical Software, Inc., Regents of the University of 
California, 1983). Using this program the product 
limit estimate of survival was computed. Statistical 
comparison of ihe results was performed using a gen- 
eral Wilcoxoo-Breslov test and the Mantel-Cox 
test [19]_ The Mantel-Cox test weights mortality 
equally during the whole study, the W~!coxon-Bres- 
lov test is more sensitive in the early phase oi swviv- 

al. The &tvst was used for co.mp~ri?on of demo 
graphic data and to compare mortality figures after 2 
years and the unpaired Student’s r-test for compari- 

son of biochemical parameters of live: function be- 

tween the study groups. 

ReSUltS 

83 patients received placebo and 87 were treated 

with silymarin. The two study groups were well 

matched regarding etiology and severity of the on- 

derlying liver disease, age, sex and biochemical find- 

ings (see Tables 1 and 2). Liver histology showed in- 

active cirrhosis or mildly active cirrhosis in 91 pa- 

tients (49 in the treatment group and 42 in the control 

TABLE 1 

DEMOGRAPHIC DATA OF PATIENTS WITH CIRRHO- 
SIS OF THE LIVER IN THE SILYMARIN TRIAL AT 
RANDOMIZATION 

Male(n) 
Female(n) 

Age (years, me*” f S.D.) 

Etiology of liver disease 
Alcoholic (“) 
Nan-alcohalic (n) 

Ascites 

Child clasrilicatian 
A(n) (alcoholidnnralcoholic) 
B(n) (alcoholiclnon-almholic) 
C (II, lalmholiel”a”-8lcollolic, 

62 
21 

58 i 12 

45 
38 

26 

42 (X24) 47 (Z&21) 
32(21:11) 37(1*:19) 
9 (63, 3 (3:0, 

61 
26 

5if12 

47 
40 

21 

TABLE 2 

BIDCHEMICAl. DATA OF PATIENTS WITH “RRHD- 
SIS OF THE LIVER IN THE SILYMARIN TRIAL AT 
RANDOMIZATION 

Serum-bilimbin (mpl) 
SGOT (U/l) 
SGPT (“II) 
SGGTP (U/l) 
Serum-albumin (g!l) 
Prothrombin time (%) 
HbsAg positive (n) 

Flaccbo si,ymadn 

2.5 * 2.1 1.6? 1.1 
4of3a 36*30 
28f33 Bf22 

1M * 178 129 f 166 
35.6 f 6.6 35.8 f 6.0 

utz2 69?17 
12 9 

SGOT = ISruIn ,slwmdC oxaloacnic :rannminau $mmll up 
to 12 U/I): SGPT = serum glutamic ~yrwic transaminsse (mr- 
ma: SIP t0 12 U/l); SCGTP = serum gamma-glutamy transpep- 
tidase (axmal up to 28 Uil). Normal range for serum albumin, 
35-50 #I; nwnal rangs forprothmmbin time, 7O-130%. Data 
are rhawn as mea> f S.D. 



group) and cirrhosis with alcoholic hepatitis in 28 (16 

in the treatment 8ro”p and I2 in the control groop). 

No biopsy could be obtained in 22 and 29 palients in 

the treatment and control group, respectively. 

Silymarin treatment was well tolerated over the 

whole study period. Osly 4 patients (2 in the silyma- 

tin and 2 i:: the control group) complained of imusea 

and epigastric discomfort. These complaints disap- 

peared after stopping the drug treatment. 

Ten patients in the placebo (3 “on-alcoholic and 7 

alcoholics) and 14 patients in the silymarin group (7 

alcoholics and 7 non-alcoholics) were considered as 

‘drop outs’. The reasons for ‘drop out’ were drug-rem 

lated complaints (see above, 2 in each group), inter- 

current major non-hepatic c&ease (1 m eacil group), 

change of the treating physician due to moving house 

(1 in the control and 2 in the silymarin group). I” the 

remaining 15 patients no r!ear reasons for drop out 

were apparent (‘true non-compliance’ i c., patwits 

not taking the tablets and/or “or Bowing up for co”- 

troi examiilations). In the !ife table analysis, the 

‘drop outs’ were considered as ‘withdrawn’ at the 

date of their last regular contml in the study. The fate 

of these patients further was observed within post- 

study sulveillance. The results of this surveillance be- 

yond the Z-year study period will be published later. 
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105 patients completed the Zyear study period (48 

in the control and 57 in the treatment group). All 94 

patients in whom the Zyear study period was termi- 

nated more than 3 months before the last one, agreed 

to continue the study. 43 were studied for 3-4 years 

and 29 for 4 or more years. Tine median duration of 

treatment was 41 months. Within the l-year study 

period, mortality was 33% (27 out of 83) and 23% 

(2Oout of 87) (P = 0.07) in the placebo and silymarin 

group. respectively. By life table analysis. the cumu- 

lative Zyear survival rate was 82 f 4% (? SE.) and 

68 f 5% in the treatment and control group, respec- 

tively. During the whole study, a” additional 12 pa- 

tients in the placebo group a”d 8 in the treatment 

group had died. The causes of death are listed in 

Table 3.32 patients (21 in the control and 11 in the si- 

lymarin group) developed end-bcage liver failure and 

died. 11 patients without overt signs of end stage liver 

failure died following massive upper gastrointestinal 

hemorrhage (9 due to ruptare of esophageal varices 

and 2 to a bleeding duodenal ulcer). 1 patient devel- 

oped a hepatocellular carcinoma 4.5 years after ran- 

domization and died shortly after diagnosis. In 12 pa- 

tiens the cause of death was unrelated to liver dis- 

ease. In 5 @ie”ts the ca”se of death could not be de- 

termined with confidence: one of them collapsed 

TABLE 3 

CAUSES OF DEATH OF PATIENTS DYING DURING ME SlLYMARlN STUDY 

_____ 
End-stage liver failure 
Upper GI hemorrhage 

Heparoeellularca:cisama 

Nan-hepaticmalignancie, 
Accident 
Hearr failwe 
Cerebral hemorrhrge 
Pneumonia 
Meningitis 

Unknown 

Total 

P = placebo:S = rilymarin. 

2 - I 1 - 1 I , - _ - - 
I 1 - I - - 
, - - _ 1 

1 - _ _ - 
] - _ - - 

_ _ I 4 
19 10 18 14 2 4 
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ciated with a better outcome (P = 0.01). Conversely, 
in non-alcoholic cirrhotia, the survival rates were 
not significantly influenced by treatment with silyma- 
rin. In patients originally rated Child A, survival was 

significantly improved bj treatment with silymarin 

(P = 0.03). In patients originally rated Chid B or C, 
survival rates did not differ in the two groups. 

.\nalysis of liver function tests, such as transamin- 
ases, pseudocholinesterase, SGGF’T, hilimbin and 
alkaline pbosphatase revealed no difference between 
the two study groups. As judged by SGGTF’ determi- 
nations, 33 patients in the control group and 26 pa- 
tients in the treatment group consumed alcohol dur- 
ing the study. 

while walking on the street and died. The 4 remaining 
patients were found dead in their homes. 59 of the 61 
dead patients underwent autopsy. At the postmor- 
tem examination in 8 (5 in the control and 3 in the si- 
lymarin group), a clinically unsuspected small hep- 
atocz:;& carcmoma was found. Of the drop outs, 4 
died of end-stage liver failure (2 in each group), one 
following stroke and on due to hypemephroma (both 
in the treatment group); 18 were alive 2 years after 
randomization. 

Fig. 1 shows the life table analysis of both groups. 
After 4 years, the cumulative survival was 58 + 9% 
and 38 * 9% in the treatment group and ih rhe con- 
trol group, respectively (P = 0.036). In addition, SW- 
viva1 rates were separately analysed according to the 
etiology of the liver disease (alcoholic versus non-al- 
coholic) and according to the severity of live: disease 
(see Figs. 2 and 3). In alcoholic cirrhosis, the number 
of deaths in the control group (19) was twice that of 
the treatment group (10) and txatment was asso- 

This study demonstrates that long-term treatment 
with silymarin reduced the mortality of patients with 
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NONALCOHOLIC CIRRHOSIS 
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*lg. 3. Survival curves for 170 patlentswith cirrhoaisaf the iiver trcatsd With silymaii:~ 0: pizc&o; data an!ysed accordingtoihc sever- 
ity oi liver disease at randomization (placebo “1. rilymarin: Child A, WilmxanBreslav test P = 0.031: Mantel-i‘ox test P = 0.016, 

Child B. WLoxon-Breslov test P = 0.65: ManteKox test P = 0.86). 

cirrhosis. Whi!e this conclusion is well supported by 

the statistical analysis of the data, caution has to be 

applied when mterpreting the iindings. First, al- 

though no significant differences were observed be- 

tween the two study groups regarding demographic 

and disease-related characteristics, patients in the 

placebo group were slightly sicker than those in the 
treatment group as shown by higher mean bilirubin 
levels and a greater number of ‘Child c’ patients. Al- 
though these differences were not significant (P > 
0.3) they may have influenced the outcome of this 

study. Second, the deg.Lz of alcohol consumption 
during the study has to be considered, as the survival 
of patients becoming abstinent is greater than of 
those who continue to drink [22]. There are no ac- 

cepted objective and reliable criteria to detect alto. 

ho1 abuse. Self-reporting has been show to be unre- 

liable [23]. Serial determinations of SGGTP were 

used in this study to monitor for alcohol abuse and 
helped to identify some of the patients drinking ako- 
hoi. However, this test may not be sufficient to ex- 
clude ongoing alcohol abuse, since SGGTP levels do 

not correlate with the duration of alcohol abusa or 
the daily quantity of alcohol consumed, and the sensi- 
tivity of SGGTP to detect alcohol abuse is low [%I. 
Although in the control group, the number of pa- 
tients with increased SGGTP levels was slightly 
greater than in the treatment group, there is no ob- 
vious reason to believe that the degree and frequency 
of alcohol abuse was different between the two 
g:oups. Fwttermore, there is no evidence that sily- 
marin has some ‘antabus’-like properties. 

Evaluation of the efficacy of drug treatment in pa- 

tients with liver cirrhosis is difficult for many reasons. 
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mere are no reliable parameters to assess a benefi- 

cial effect of the drug on the progression of chronic 

liver disease. Mortality is possibly not the best pa- 

rameter, but it is stiil the best one wailable in thera- 

peutic trials in patients with liver cirrhosis [ZO]. Un- 

doubtedly, mortality is determined not only by drug 

treatment but also by several other factors, which are 

unlikely to be influenced by any treatment. The value 

of serial liver biopsies or of laboratory parameters to 

assess the efficacy of treatment in patients with alco- 

holic cirrhosis has never been documented 1211. Fur- 

thermore, liver biopsies are subject to sampling error 

and cannot be obtained safely from patients with sd- 

vanced liver disease. in this study, follow-up trrms- 

aminases, serum albumin and serum bilirubin re- 

vealed no differences between the two study grottps. 

However, it should be noted that in the control group 

twice as many patients had died of hepatic failure 

than in the treatment group. As these patients had 

highly abnormal laboratory findings, after their 

death the mean value for a certain parameter im- 

proved in the remaining patients. Thereby, differ- 

ences between the two groups could have been mis- 

sed. 

In RO attempt to identify subgroups of patients in 

whom treatment with silymmin was more effective, 

survival rates were separately analysed according to 

the etiology and to the severity of liver disease. The 

result of this analysis indicated that treatment war 

most effective in patients with alcoholic liver disease 

and in patients originally rated Child A. However, it 

should be stressed tllhi such att analysis cannot substi- 

tute for a stratified prospective study. While the 

whole study group was well matched regarding sever- 

al variables including etiology and severity of liver 

disease, this was not t!le case in some of the sub- 

groups anal/sed. Although none of these differences 

in distribution were significant (such as the greater 

number of Child A patients with alcoholic cirrhosis in 

the treatment group than in the placebo group), they 

may have influenced the results of survival analysis in 

the subgroups. 

A drug that protects the liver cell from toxic sub- 

stances could diminish hepatocellular necrosis and 

could thereby delay or prevent the occurrence of 

hepatic failure. A reduction in mortality due to hep 

atic failure can. therefore, be attributed to the effect 

of drug treatment. If silymadn treatment reduced the 

extent of hepatocel!pler damage, it may also have re- 

duced the degree of collage? deposition in the liver 

and therefore the extent of circulatory changes in the 

liver and in the portal system may have been mini- 

mized. Thus, the decreased mortality due to variceal 

hemorrhage may possibly be related to the effect of 

drug treatment. 

The mechanisms of action of silymarin are uncer- 

tain. In a!1 clinical studies performed so far. the bene- 

ficial effects of silymarht have been documented in 

alcoholic or toxic iiver disease [14,14]. In this study, 

silymarin decreased mortality most markedly in pa- 

tients with alcoholic cirrhosis. Although all patients 

denied alcohol intake during the study. the complete 

cessstion of alcohol abuse in a group of chronic alco- 

holic prttients is very unlikely. As judged by serial de- 

terminations of SGGTP activity in the blood, about 

60% of the patients with alcoholic cirrhosis in each 

group still consumed appreciable quantities of alco- 

hol. Thus, the effect of silymarin appears to be the 

prevention of some metabolic or toxic effects of alco- 

hol on the liver. 
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