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Abstract

AIM: To test whether colchicine would be an effective
antifibrotic agent for treatment of chronic liver diseases
in patients who could not be treated with a-interferon.

METHODS: Seventy-four patients (46 males, 28 fe-
males) aged 40-66 years (mean 53 + 13 years) par-
ticipated in the study. The patients were affected by
chronic liver diseases with cirrhosis which was proven
histologically (7n = 58); by chronic active hepatitis C (»
= 4), chronic active hepatitis B (7 = 2), and chronic
persistent hepatitis C (7 = 6). In the four patients lack-
ing histology, cirrhosis was diagnosed from anamnesis,
serum laboratory tests, esophageal varices and ascites.
Patients were assigned to colchicine (1 mg/d) or stand-
ard treatment as control in a randomized, double-blind
trial, and followed for 4.4 years with clinical and labora-
tory evaluation.

RESULTS: Survival at the end of the study was 94.6%
in the colchicine group and 78.4% in the control group (P
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= 0.001). Serum N-terminal peptide of type II procol-
lagen levels fell from 34.0 to 18.3 ng/mL (P = 0.0001),
and pseudocholinesterase levels rose from 4.900 to
5.610 mU/mL (P = 0.0001) in the colchicine group,
while no significant change was seen in controls. Best
results were obtained in patients with chronic hepatitis
C and in alcoholic cirrhotics.

CONCLUSION: Colchicine is an effective and safe an-
tifibrotic drug for long-term treatment of chronic liver
disease in which fibrosis progresses towards cirrhosis.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Hepatic fibrosis results from excessive deposition of ex-
tracellular matrix components, namely fibril-forming col-
lagen type I and III. Fibrosis and cirrhosis develop after
chronic injury from many causes, including persistent
viral and helminthic infections, alcohol, autoimmune
hepatitis, and metal overload. Eatly stages of fibrosis are
reversible either by removal of the specific stimulus or
by treatment with antifibrotic medications, whereas late
stages, progressing to cirrhosis, are less reversible!”.
Our current knowledge of the pathology of hepatic
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stellate cells (HSC), the main producers of type I collagen
in the liver, as well as the molecular mechanisms involved
in the activation of HSC and collagen production, have
resulted in the discovery of new sites for potential thera-
peutic intervention. Among the various medical treat-
ments, colchicine is a safe and efficient drug, based on our
current knowledge of its pharmacodynamic””, pharma-
cokinetic and therapeuticwm properties, and its ability to
prevent or delay the development of hepatocellular carci-
noma (HCC) in viral-related liver cirrhosis'.

In this communication we present our findings after
4.4 years of follow up of a group of 74 patients who were
randomly assigned to colchicine or control treatment. Our
results show that colchicine treatment decreased mortality
and significantly lowered serum levels of type Ill procolla-
gen peptide (P-1I-P) as compared with the control group.

MATERIALS AND METHODS

Patients

Seventy-four patients (46 males and 28 females) aged
40-66 years (mean 53 * 13 years) participated in the
study. Inclusion criteria were on an intention-to-treat
basis. Exclusion criteria were: age < 20 years or a known
hypersensitivity to colchicine. Patients were recruited
by referral from general practitioner or by self choice
and gave informed consent to be assigned to interven-
tion (colchicine) or control by using random allocation.
Randomization was performed by giving 74 consecutive
numbers to all patients coming to our clinic between the
years 2000 and 2003. Both the intervention group (group
A) and the control group (group B) consisted of 37 pa-
tients. Group A was treated with colchicine (1 mg/d per
0s). Group B received the usual treatment for cirrhosis
(diuretics, B-blockers, ursodeoxycholic acid, withdrawal
of alcohol). Sixty-two patients were affected by different
chronic liver diseases + cirrhosis (CLD + C), which was
proven histologically in 58 of them (93.5%). In the four
patients lacking histology, cirrhosis was diagnosed from
serum laboratory tests, esophageal varices and ascites,
consistent with clinical history. Twenty-eight patients
(15 in group A, and 13 in group B) had post-hepatitis C
cirrhosis (12 had been previously treated unsuccessfully
with a-interferon for 12 mo), 20 patients (9 and 11 in
each group, respectively) had post-hepatitis B cirrhosis,
10 (5 and 5) alcoholic cirrhosis, 4 (2 and 2) primary biliary
cirthosis. Among the 12 patients in whom cirrhosis was
not found, 4 patients (2 and 2 in each group, respectively)
had chronic active hepatitis C, 2 (1 and 1) chronic active
hepatitis B, and 6 (3 and 3) chronic persistent hepatitis C
(Table 1). Reasons for excluding the use of q-interferon
for post-hepatitis C cirrhosis were: (1) previous unsuc-
cessful treatment; (2) withdrawal owing to severe side
effects; (3) autoimmune disorders; (4) severe depression;
(5) thrombocytopenia; (6) decompensated cirrhosis; and
(7) refusal. For these reasons the involvement of an Ethi-
cal Committee was thought not necessary. The study
protocol conforms, however, to the ethical guidelines of
the 1975 Declaration of Helsinki. The patients were fol-
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Disease Group A Group B P
Post-hepatitis C cirrhosis 15 13 0.65
Post-hepatitis B cirrhosis 9 11 0.65
Chronic active hepatitis C 2 2 0.70
Chronic active hepatitis B 1 1 0.85
Chronic persistent hepatitis C 3 3 0.85
Alcoholic cirrhosis 5 5 0.90
Primary biliary cirrhosis 2 2 0.80
Total 37 37

Differences between the two groups were not significant statistically.

lowed up for a mean of 4.4 years, from 2000 to 2007, at
the Centre for Metabolic Diseases and Atherosclerosis
of Cagliari, Italy. During the study ten died (3 in group A
and 7 in group B) and 12 (9 in group A and 3 in group B)
withdrew from the study due to personal reasons.

Serological tests

The liver function tests performed every year (half year
initially) were: aminotransferases (mU/mL, normal values
< 40), prothrombin time (%, normal values 70-100), pseu-
docholinesterase (mU/ml, normal values 5600-13 000), al-
bumin (g/dL, normal values 3.5-5.0) and globulins (g/dL,
normal values 0.6-1.0) displayed as an electrophoreto-
gram. Serum N-terminal peptide of type Il procollagen
(P-II-P) was determined by radioimmunoassay, using the
Cobra y-counter device (ng/ml., normal values 4-14), as
a marker of fibrogenesis in place of liver biopsy during

follow-up!™.

Statistical analysis

Survival curves were plotted with the use of the Kaplan-
Meier approachmj. Differences in cumulative survival
between the colchicine and the control groups were ana-
lyzed by means of the log-rank test' . Paired ~test of liver
function tests between groups A and B, and in the same
groups between baseline and 4-year values was performed.
Ninety-five percent confidence intervals (95% CI) were
calculated through interval estimation. Factor analysis for
reducing individual scores from many to three was used"”
when analyzing the treatment outcome in patients with
chronic liver disease C and in alcoholic cirrhosis using
the following three criteria: serum levels of P-II-P and y
globulins; serum pseudocholinesterase and albumin; sub-
jective state of health.

RESULTS

Colchicine treatment was well tolerated, with transient
diarrhea in a few cases. Overall, the best results obtained
after 4 years of colchicine treatment were in subjects with
chronic hepatitis C (20 cases, P = 0.001). In post-hepatitis
B cirrhosis the results were less favourable and 2 of the
9 initial patients died before the 4th year. Nonetheless, in
the remaining 7 patients a good result was obtained (P =
0.05 »s controls) (Table 2).
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Figure 1 Type Il procollagen peptide (P-II-P) (A), pseudo-CHE (B), albumin (C), y-globulins (D), factor analysis (E, F) in colchicine and control groups. A-E:

°P=0.01; °P=0.001; P =0.0001; F: °P < 0.04.

Number of Number of Pus
cases improved controls

Post-hepatitis C cirrhosis 15 13 0.001
Post-hepatitis B cirrhosis 9 11 0.05
Chronic active hepatitis C 2 2 0.001
Chronic active hepatitis B 1 1 0.50
Chronic persistent hepatitis C 3 3 0.001
Alcoholic cirrhosis 5 5 0.001
Primary biliary cirrhosis 2 2 0.55

P-II-P: Type II procollagen peptide.

Liver test values at baseline, 0.5, 1, 2, 3, and 4 years in
the 37 patients treated with colchicine »s the 37 controls are
reported in Table 3 and in Figure 1. In the colchicine group
the most striking improvement was in serum P-III-P val-
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ues, which steadily declined from 34.0 at baseline to 26.2 at
2 years (-22.9%) and to 18.3 at 4 years (-46.2% from 34.0%
to 18.3%, P < 0.0001, 95% CI: 19.4-17.1) (Table 3 and
Figure 1A), and for pseudocholinesterase, the activity of
which rose from 4900 at baseline to 5200 at 2 years (+6.1%)
and to 5610 at 4 years (+14.5%, P < 0.0001, 95% CI:
5.7-5.5) (Table 3 and Figure 1B). These results are in strik-
ing contrast with the control group in which P-II[-P serum
levels and pseudocholinesterase did not change significantly.
Serum albumin and y globulin levels also improved in the
colchicine as compared with the control group (P < 0.0001,
4.1 t0 3.9 and 2.2 to 1.5, respectively) (Figure 1C and D).

Survival of the 74 patients is reported in Table 4. Of
the 37 patients in group A (colchicine), 36 survived at
2 years and 34 at 4 years. Of the 37 patients in group B
(control), 35 survived at 2 years and 30 at 4 years. The
survival figures showed a statistically significant benefit of
colchicine (P = 0.001). The cumulative 4-year survival rate
was 91.9% in group A and 81.1% in group B.
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Group A % P Group B % P
P-II-P baseline (ng/mL) 34.0 32.0
P-TI-P 2 yr (ng/mL) 26.2 -22.9 0.01 30.8 3.7 0.6
P-I-P 4 yr (ng/mL) 18.3 -46.2 <0.0001 30.2 5.6 0.5
Pseudocholinesterase baseline (mU/mL) 4900 4800
Pseudocholinesterase 2 yr (mU/mL) 5200 +6.1 0.05 4620 -3.7 0.6
Pseudocholinesterase 4 yr (mU/mL) 5610 +14.5 <0.0001 4580 -4.6 0.6
Complications Group A Group B P

Group A Group B P Ascites 0 8 <0.001
Baseline 37 37 Encephalopathy 0 2 <0.001
2yr 36 (97.3) 35 (94.6) 0.05 Esophageal hemorrhage 2 10 <0.001
4yr 34 (91.9) 30 (81.1) 0.001

The complications of cirrhosis are reported in Table 5:
ascites, encephalopathy and esophageal hemorrhage were
almost absent in group A (2 esophageal hemorrhages s
10 in group B, P < 0.001).

The factor analysis of serum P-II[-P and y globulin lev-
els in chronic hepatitis C showed a statistically significant
improvement at 2, 3 and 4 years in the colchicine group
(Figure 1E). In patients with alcoholic cirrhosis a signifi-
cant change in the above parameters was reached at 3 and
4 years of colchicine treatment (Figure 1F). In contrast
with these findings, a significant improvement in cholines-
terase and albumin were observed until year 4 in chronic
hepatitis C, while in alcoholic cirrhotic patients a statisti-
cally significant difference was found at 3 and 4 years of
colchicine therapy. Regarding the overall subjective evalu-
ation of colchicine patients with chronic hepatitis C and
with alcoholic cirrhosis, a statistically significant difference,
compared to controls, was found at 2, 3 and 4 years.

DISCUSSION

The striking improvement of CLD + C patients treated
with colchicine, as compared with those on standard
treatment, shows the effectiveness of colchicine for the
treatment of hepatic fibrosis and cirrhosis”"". Because
this study was not designed to investigate a potential
antiviral effect of colchicine, changes in viral DNA in
patients with hepatitis B virus (HBV) were not investi-
gated. Nonetheless, an antiviral effect of colchicine has
been already documented by Floreani e# a/”.

In the colchicine group, 9 patients stopped the treat-
ment, #s only 3 patients in the control group, thus reveal-
ing a lower compliance with colchicine.

Multiple studies using colchicine for the treatment of
chronic liver disease of different etiologies have shown
variable results. In one study of hepatitis B patients,
colchicine administered 5 mg/wk for 4 years showed a
preventive effect towards evolution to cirrhosis (32.0% in
treatment group A »s 73.2% in control group B), although

of bordetline signiﬁcancem.
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Group A: Colchicine, 20; Group B: Control, 18. Statistical significance of
differences between the two groups: P < 0.001.

In a study of hepatitis C, the combination of colchicine
plus interferon resulted in worsening of alanine transami-
nase values and hepatitis C virus (HCV)-RNA levels com-
pared to patients receiving only interferon.

In alcoholic cirrhosis treated with colchicine for up to
6 years, overall liver specific mortality was not reduced,;
however the alcoholic cirrhosis was advanced and, moreo-
ver, fewer patients on colchicine developed hepatorenal
syndrome. The authors concluded that colchicine is not
recommended for advanced cirrhosis'”, in agreement
with Tome e# al™.

In primary biliary cirrhosis, where colchicine is indi-
cated™” the addition of colchicine to ursodeoxycholic
acid was shown to result in a small but significant reduc-
tion in disease progressionm.

In addition to already cited papers[g’”], colchicine has
been found to prevent the development of hepatocellular
carcinoma in virally-related liver cirrhosis. However, the
differences were not statistically significant when com-
pared with a group receiving peginterferon (7.7% in inter-
feron group and 5.9% in colchicine group (P = 0.5). The
drug was less active than peginterferon alfa-2b in prevent-
ing variceal bleedingm]. In 116 patients with virally-related
liver cirrhosis on treatment with colchicine for a minimum
of 3 years, hepatocellular carcinoma was prevented or de-
layed, compared with controls (9.0% »s 29.0%, P = 0.01),
possibly through its anti-inflammatory effect™.

In a study of 100 patients with various types of liver
cirrhosis, colchicine was markedly better than control
treatment as far as 10 years survival rates (56% »s 20%)
and improvement of liver biopsies were concerned”.

In another study in which the authors analyzed the
combined results of 14 randomized clinical trials totalling
1138 patients, they concluded that colchicine should not be
used for liver fibrosis or cirrhosis of vatious etiologiesm]

A study of the effect of colchicine combined with ra-
diation showed that low doses of the drug possess radio-
sensitizing effects for HCC treatment”.

Overall, our findings suggest that colchicine is anti-
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fibrogenic based on the significant decrease in the levels
of serum P-II-P, a peptide derived from the processing
of newly synthesized type Il collagen, an important
component of liver scar tissue. This parameter has been
used by others as a non-invasive procedure to follow liv-
er fibrosis. Thus, our findings together with the results
obtained by Kershenobich ¢ a/” and other authors®""!
clearly show that colchicine is effective for the treatment
of some forms of liver cirrhosis. In this communication
we report a significant improvement in patients with
HCV who for various treasons declined to continue the
use of interferon therapy. In the publication by Kersh-
enobich e al” a significant improvement in patients with
cryptogenic cirrhosis treated with colchicine was report-
ed. Based on these findings it is possible to suggest that
a better selection of patients, such as subjects with HCV
who do not respond to interferon therapy, and eatly in-
tervention could benefit a large population of patients
for whom there is no alternative therapy.

In this study of patients with CLLD + C, colchicine pro-
duced a clear-cut antifibrogenic effect, as indicated by the
progressive decrease of serum P-II-P and the parallel im-
provement of liver function tests.

Colchicine is an effective and safe antifibrotic drug for
long-term treatment of chronic liver disease in which fi-
brosis progresses towards citrhosis. It was shown not only
to arrest, but even to reverse this process. With regard to
the arrest of fibrosis, the stage of the disease at which col-
chicine treatment must be started is probably catlier than
suggested at the present time. This does not mean that the
drug provides an alternative to other well-established ther-
apeutic strategies, but rather that colchicine should find its
placement in association with the latter, except for com-
bination with o-interferon in hepatitis C, where it displays
unfavourable effects'”. Removal of the initiating factor(s)
is the best way, when feasible, to prevent the progression
of hepatic discase!”. With the addition of colchicine,
this approach could be even more effective. Moreover,
since liver cirrhosis is reversible™®, colchicine should be
considered as a therapeutic agent. Histological evidence in
addition to clinical non-invasive parameters could help in
determining the antifibrogenic properties of colchicine.
Accordingly, clinical trials of colchicine treatment in early
stages of chronic liver disease are warranted.

COMMENTS

Background

Fibrosis and cirrhosis of the liver develop as a response to chronic injury
from many causes. Early stages of fibrosis are reversible by treatment with
antifibrotic drugs.

Research frontiers

Hepatic stellate cells provide a new site for potential therapeutic intervention
with colchicine, which, besides its antifibrotic properties, can prevent or delay
hepatocellular carcinoma.

Applications

There was a statistically significant survival benefit in the colchicine group, in
which complications were almost absent. The plasma levels of P-II-P declined
progressively only in the colchicine group. The authors concluded that colchi-
cine is an effective and safe antifibrotic drug.
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Terminology

Fibrosis and cirrhosis develop after persistent viral and helminthic infections,
alcohol abuse, autoimmune hepatitis or metal overload. Serum N-terminal
peptide of type II collagen (P-II-P) is a marker of fibrogenesis, that can be
exploited in place of liver biopsy. Plasma pseudocholinesterase and albumin
can be measured as a response to P-1I-P.

Peer review
The article presents evidence for a drug, colchicine, which could prevent
progression of liver disease.
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