JACC: Heart Failure
 2014 by the American College of Cardiology Foundation
Published by Elsevier Inc.

Vol. 2, No. 2, 2014
ISSN 2213-1779/$36.00
http://dx.doi.org/10.1016/j.jchf.2013.11.006

CLINICAL RESEARCH

Anti-Inflammatory Treatment With Colchicine
in Stable Chronic Heart Failure
A Prospective, Randomized Study
Spyridon Deftereos, MD,*y Georgios Giannopoulos, MD,*yz Vasiliki Panagopoulou, MD,*
Georgios Bouras, MD,* Konstantinos Raisakis, MD,* Charalampos Kossyvakis, MD,*z
Soﬁa Karageorgiou, MED,* Charalampos Papadimitriou, MD,* Maria Vastaki, MED,*
Andreas Kaoukis, MD,* Christos Angelidis, MD,* Stamatina Pagoni, MD,x Vlasios Pyrgakis, MD,*
Dimitrios Alexopoulos, MD,jj Antonis S. Manolis, MD,{ Christodoulos Stefanadis, MD,{
Michael W. Cleman, MDy
Athens and Patras, Greece; and New Haven, Connecticut
Objectives

The purpose of this study was to test the efﬁcacy of a 6-month course of anti-inﬂammatory treatment with
colchicine in improving functional status of patients with stable chronic heart failure (CHF).

Background

CHF has been shown to be associated with inﬂammatory activation. Inﬂammation has been designated as a
therapeutic target in CHF.

Methods

Patients with stable CHF were randomly assigned to colchicine (0.5 mg twice daily) or placebo for 6 months.
The primary endpoint was the proportion of patients achieving at least one-grade improvement in New York
Heart Association class.

Results

Two hundred sixty-seven patients were available for ﬁnal evaluation of the primary endpoint: its rate was 11% in the
control group and 14% in the colchicine group (odds ratio: 1.40; 95% conﬁdence interval: 0.67 to 2.93; p ¼ 0.365).
The rate of the composite of death or hospital stay for heart failure was 9.4% in the control group, compared with
10.1% in the colchicine group (p ¼ 0.839). The changes in treadmill exercise time with treatment were insigniﬁcant
and similar in the 2 groups (p ¼ 0.938). C-reactive protein and interleukin-6 were both signiﬁcantly reduced in the
colchicine group (–5.1 mg/l and –4.8 pg/ml, respectively; p < 0.001 for both, compared with the control group).

Conclusions

According to this prospective, randomized study, anti-inﬂammatory treatment with colchicine in patients with stable
CHF, although effective in reducing inﬂammation biomarker levels, did not affect in any signiﬁcant way patient
functional status (in terms of New York Heart Association class and objective treadmill exercise tolerance) or the
likelihood of death or hospital stay for heart failure. (J Am Coll Cardiol HF 2014;2:131–7) ª 2014 by the American
College of Cardiology Foundation

Activation of inﬂammatory mediators has long been suggested to contribute to the pathogenesis of the chronic heart
failure (CHF) syndrome (1–3), and “inﬂammation,” as a
broad term involving a variety of mechanisms, has been
implicated in a cross-talk of processes leading to ﬁbrosis,
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enhanced apoptosis, and cellular dysfunction (4,5). The
existing evidence has inevitably raised the question of targeting inﬂammation for therapeutic purposes in CHF, and
a scientiﬁc statement on this issue has been published by
a committee of the European Society of Cardiology (6).
See page 138

Although results from studies with the use of immunomodulatory agents for CHF (mainly targeting tumor necrosis factor) have been less than encouraging (7), interest
in this line of research remains. Our group and others
have studied colchicine, an agent with known potent
anti-inﬂammatory action, in various clinical settings of cardiovascular disease, with positive initial results (8–11)
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Abbreviations
and Acronyms
CHF = congestive heart
failure
hsCRP = high-sensitivity
C-reactive protein
IL = interleukin
NYHA = New York Heart
Association

demonstrating a good safety proﬁle
of this drug at the studied doses.
In this theoretical and observational context, we sought to
investigate whether a 6-month
course of colchicine in patients
with CHF would result in a signiﬁcant improvement in functional and clinical parameters of
heart failure.

Methods
Population. This was a single-center, prospective, doubleblinded, placebo-controlled study. Patients with stable symptomatic heart failure and systolic left ventricular dysfunction
(ejection fraction 40%) were included. Recently hospitalized
patients (hospital stay for heart failure in the previous 3 months)
were excluded. Other exclusion criteria were New York
Heart Association (NYHA) class IV, recent (in the previous 6 months) implantation of a cardiac resynchronization
treatment device, active inﬂammatory/infectious disease or
malignancy, known autoimmune diseases, corticosteroid or
other immunosuppressive or immunomodulatory therapy,
moderate or severe hepatic impairment (Child-Pugh class B
or C), severe renal failure (estimated glomerular ﬁltration
rate <30 ml/min/1.73 m2), current participation in another
research protocol, and inability or unwillingness to adhere to
standard treatment or to provide consent. The protocol was
approved by the institutional review board. All patients
provided informed consent.
Procedures. After a run-in period of 2 months, during
which CHF treatment was optimized and stabilized, patients
were re-evaluated for eligibility and entered the 6-month
study treatment period. Clinical assessment was performed
monthly during the treatment period, and complete transthoracic echocardiographic evaluation (including left ventricular ejection fraction assessment with the modiﬁed Simpson’s
rule) as well as a treadmill stress test (with the use of a
modiﬁed Bruce protocol with 2 additional initial 3-min stages
at 2.7 km/h, with 0% and 5% grade, respectively) were undertaken before and at the end of the study treatment period.
Adjustments in CHF treatment were made according to patient status and standard clinical practice. B-type natriuretic
peptide measurements were performed monthly and were
taken into account to guide treatment. Blood samples for highsensitivity C-reactive protein (hsCRP) and interleukin (IL)-6
measurement were obtained before and at the end of the
treatment period. CRP and IL-6 were measured with the use
of commercially available kits (R&D Systems, Minneapolis,
Minnesota). All personnel involved in patient follow-up and
evaluation were blinded as to the patients’ random assignment.
Study treatments and adverse event monitoring. Patients
were randomly assigned to receive colchicine or placebo for
6 months. Colchicine was administered at a dose of 0.5 mg
twice daily. Patients with <60 kg body weight received

JACC: Heart Failure Vol. 2, No. 2, 2014
April 2014:131–7

0.5 mg once daily. Monitoring of adverse events focused
on gastrointestinal manifestations, hepatotoxicity, myelotoxicity, myotoxicity, and alopecia. To monitor potential
subclinical organ toxicity, complete blood counts and standard biochemical analyses (glucose, urea, creatinine, liver
enzymes, creatine kinase, and lactate dehydrogenase) were
performed monthly.
Study endpoints. The primary study endpoint was the
proportion of patients achieving at least one-grade improvement in NYHA functional status classiﬁcation (NYHA
class was determined by 2 independent blinded evaluators
and in case of disagreement NYHA class was adjudicated
by consensus with a third clinician). Secondary endpoints
were the composite of death and hospital stay for CHF,
change in left ventricular end-diastolic diameter, change in
left ventricular ejection fraction, and change in treadmill exercise time over the 6-month treatment period.
Statistical analysis. It was calculated that to detect with
a probability (power) of 90% a difference between the 2
treatment groups as to the primary endpoint, assuming a
25% rate in the active treatment group versus 10% in the
placebo-treated patients, a sample size of 266 would be
required in a 1:1 allocation scheme (at an alpha level of 0.05).
Analysis was performed on an intention-to-treat basis (patients who received at least one dose of the study treatment
were included). Continuous variables are expressed as mean
 SD and compared by use of the t test if their distribution
did not deviate signiﬁcantly from the Gaussian (tested with
the Kolmogorov-Smirnov test). If signiﬁcant deviation from
the normal distribution was found, the corresponding parameters were summarized as medians and quartiles, and
nonparametric tests (Wilcoxon’s and Mann-Whitney) were
used to conﬁrm the results of parametric tests; however,
because most of the studied variables did not deviate excessively from the normal distribution, all continuous variables are
reported as mean  SD, for reasons of uniformity of presentation. Categorical variables are expressed as percents and
counts and compared by means of the chi-square test. Odds
ratios were computed with the use of Mantel-Haenszel
common odds estimates. Kaplan-Meier analysis was used
to calculate mean free from hospital stay for heart failure survival, and the 2 groups were compared with the use of the logrank test. The SPSS 17 software package was used (SPSS Inc.,
Chicago, Illinois). Two-sided p values of <0.05 were
considered as indicative of statistical signiﬁcance.
Results
Two hundred seventy-nine patients completed the run-in
phase and entered the study treatment period (Fig. 1); nine
died during the 6-month treatment and three were lost to
follow-up. As a result, 267 patients were available for ﬁnal
evaluation of the primary endpoint. Baseline demographic
and clinical characteristics are summarized in Table 1. The 2
treatment arms were well-balanced and equivalent in regard
to important clinical and functional parameters. Of note, the
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Figure 1
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Study Flow Chart

Two hundred seventy-nine patients entered the study treatment period; 267 patients were available for evaluation of the primary endpoint at 6 months.

use of CHF medications that could act on the inﬂammatory
status was balanced between the 2 groups at baseline
(Table 1), and this picture was not altered until the end of the
6-month study-treatment period: statin use at 6 months was
71.4% versus 67.9% (p ¼ 0.532) in the control group and
colchicine group, respectively. The corresponding rates were

Table 1

79.7% versus 80.6% (p ¼ 0.854) for beta-blockers, 85.0%
versus 85.8% (p ¼ 0.843) for angiotensin-converting enzyme
inhibitors/angiotensin receptor blockers, and 60.9% versus
61.9% (p ¼ 0.862) for aldosterone antagonists.
Primary endpoint. The proportions of patients showing an
improvement of at least one grade in NYHA functional

Baseline Patient Characteristics
Overall
(n ¼ 279)

Placebo Group
(n ¼ 139)

Colchicine Group
(n ¼ 140)

p Value

Age, yrs

66.7  5.8

66.4  5.7

66.9  5.8

0.453

Male

187 (67%)

93 (67%)

94 (67%)

0.898

BMI, kg/m2

25.9  3.1

25.7  3.0

26.1  3.3

0.290

Hypertension

101 (36%)

53 (38%)

48 (34%)

0.532

48 (17%)

25 (18%)

23 (16%)

0.751

Diabetes
Dyslipidemia

91 (33%)

45 (32%)

46 (33%)

0.898

Ischemic CHF

198 (71%)

98 (71%)

100 (71%)

0.789
0.789

Nonischemic CHF
DCM

78 (28%)

40 (29%)

38 (27%)

24 (9%)

11 (8%)

13 (9%)
12 (9%)

Hypertensive

26 (9%)

14 (10%)

Valvular

19 (7%)

10 (7%)

9 (6%)

Other

9 (3%)

5 (4%)

4 (3%)

NYHA class

2.4  0.5

2.4  0.5

2.3  0.5

Biventricular pacemaker

89 (32%)

43 (31%)

46 (33%)

0.699

Atrial ﬁbrillation (permanent)

58 (21%)

27 (19%)

31 (22%)

0.555

27.6  4.3%

27.7  4.3%

27.6  4.4%

0.893

61.9  8.6

61.9  9.0

61.9  8.3

0.983

LVEF, %
LVEDD, mm

0.530

LVESD, mm

52.9  8.1

53.0  8.4

52.9  7.8

0.191

TST time, min

11.1  2.9

11.4  3.0

10.9  2.7

0.131

Treatment
Beta-blocker

220 (79%)

110 (80%)

110 (79%)

1.000

ACEi/ARB

237 (85%)

117 (84%)

120 (86%)

0.604

ARA

172 (62%)

85 (61%)

87 (62%)

0.804

Statin

175 (63%)

86 (62%)

89 (64%)

0.708

Diuretic agent

191 (69%)

94 (68%)

97 (69%)

0.696

Values are mean  SD or n (%).
ACEi ¼ angiotensin-converting enzyme inhibitor; ARA ¼ aldosterone receptor antagonist; ARB ¼ angiotensin receptor blocker; BMI ¼ body mass index;
CHF ¼ chronic heart failure; DCM ¼ dilated cardiomyopathy; LVEF ¼ left ventricular ejection fraction; LVEDD ¼ left ventricular end-diastolic diameter;
LVESD ¼ left ventricular end-systolic diameter; TST ¼ treadmill stress test.
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Primary Endpoint

Proportion of patients achieving at least one-grade improvement in New York Heart
Association class at 6 months.

status class were equivalent in the 2 treatment arms (Fig. 2),
which suggests a neutral effect of active treatment on patient
functional status. The odds ratio for the colchicine-treated
patients to meet the primary endpoint was 1.40 (95% conﬁdence interval: 0.67 to 2.93; p ¼ 0.365). Mean NYHA
class at baseline was 2.4  0.5 in the control group
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and 2.3  0.5 in the colchicine group (p ¼ 0.530). The
corresponding values at the 6-month evaluation were 2.4 
0.7 and 2.3  0.7 (p ¼ 0.411), respectively. The mean
change was 0.01  0.62 in the control group and –0.01 
0.68 in the colchicine group (p ¼ 0.707).
There were no signiﬁcant interactions between the level
of baseline inﬂammatory biomarker levels and the effectiveness of study treatment: the odds ratio for meeting the
primary endpoint in patients with baseline hsCRP above the
median treated with colchicine versus placebo was 1.31 (95%
conﬁdence interval: 0.46 to 3.74; p ¼ 0.617) and the corresponding values for patients with baseline hsCRP below
the median was 1.51 (95% conﬁdence interval: 0.54 to 4.23;
p ¼ 0.438).
In a per-protocol analysis, excluding patients who discontinued treatment (instead of the prespeciﬁed intentionto-treat analysis), the primary endpoint rate was 13.9%
in the colchicine group and 10.1% in the control group
(p ¼ 0.346), with an estimated odds ratio of 1.45 (95%
conﬁdence interval: 0.67 to 3.12).
Secondary endpoint. Overall, 27 patients (9.8%) died
(n ¼ 9) or were hospitalized for CHF (n ¼ 22) during the
6-month treatment period. The rate of this composite
endpoint was 9.4% in the control group, compared with
10.1% in the colchicine group (odds ratio: 1.09; 95% conﬁdence interval: 0.49 to 2.40; p ¼ 0.839). The KaplanMeier mean hospital stay-free survival time was 24.8
weeks (95% conﬁdence interval: 24.1 to 25.5) in the control
group compared with 24.7 weeks in the colchicine group
(95% conﬁdence interval: 24.0 to 25.5) (Fig. 3).
Among the secondary echocardiographic endpoints,
changes over the treatment period were minimal overall.
Left ventricular dimension changes showed minor albeit
statistically signiﬁcant differences between the 2 groups
(Table 2). In particular, colchicine was associated with a
decrease in both end-diastolic and end-systolic left ventricular diameters; however, it can readily be appreciated from

Table 2

Changes in Functional and Structural Parameters
Placebo Group
(n ¼ 133)

Colchicine Group
(n ¼ 134)

LVEF pre-treatment, %

27.8  4.3

27.8  4.3

0.915

LVEF post-treatment, %

27.1  5.7

27.8  6.0

0.335

–0.7%

0.0%

0.119

LVEDD pre-treatment, mm

61.7  8.9

61.7  8.3

0.987

LVEDD post-treatment, mm

61.9  8.9

60.9  8.4

0.3

–0.8

LVESD pre-treatment, mm

52.7  8.3

52.7  7.8

LVESD post-treatment, mm

53.2  8.6

52.1  7.8

0.4

–0.5

TST time pre-treatment, min

11.5  3.0

10.9  3.3

TST time post-treatment, min

11.5  3.2

10.9  2.6

0.169

–0.1

–0.1

0.938

D(LVEF), %

D(LVEDD), mm

D(LVESD), mm

Figure 3

Death or Hospital Stay for Heart Failure

Kaplan-Meier curves of the secondary composite endpoint in the 2 treatment
arms.

D(TST time), min

p Value

0.350
<0.001
0.941
0.305
<0.001
0.120

Values are mean  SD unless otherwise indicated. D denotes change (post-treatment minus pretreatment values).
Abbreviations as in Table 1.
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the data of Table 2 that the effect sizes were very small (in
the order of tenths of a millimeter). Exercise time in the
modiﬁed Bruce protocol treadmill test, on the other hand,
was similar in the 2 groups.
Inﬂammation markers. Colchicine treatment was associated with marked decrease in the measured inﬂammatory
biomarkers over the study treatment period. The magnitude
of reduction was signiﬁcantly higher in the colchicine group
compared with that in the control group for hsCRP and
IL-6 (Fig. 4).
Safety aspects and discontinuations. The main symptoms
associated with colchicine use were, as expected, gastrointestinal, with 18.7% of patients in the colchicine group
reporting diarrhea, versus 7.5% of control subjects (p ¼
0.007). No serious complications in terms of renal and hepatic function were observed: the proportion of patients with
a 10% or higher reduction in estimated glomerular ﬁltration
rate during the 6-month study treatment was 13.4% in the
colchicine group compared with 14.1% in control subjects
(p ¼ 0.605), whereas three cases of liver function test
elevation (above 3 times the upper limit of normal) were
observed (2 in the colchicine group and 1 control subject),

Figure 4

Levels of Inﬂammation Biomarkers

Change of mean levels of serum high-sensitivity C-reactive protein (hsCRP) and
interleukin (IL)-6 over the 6-month treatment period in each treatment group.
D denotes change. The p values correspond to the comparison of changes
between groups.
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which were all self-limiting without clinical consequences.
No cases of myotoxicity or myelotoxicity were reported. The
discontinuation rate was 9.0% in the colchicine group and
3.0% in the placebo group (p ¼ 0.041).
Discussion
According to the results of this prospective, randomized
study, anti-inﬂammatory treatment with colchicine in patients with stable CHF, although effective in reducing
inﬂammatory biomarker levels, does not affect in any signiﬁcant way patient functional status (in terms of NYHA
class or objective exercise tolerance). A minimal favorable
effect of treatment on left ventricular dimensions was
observed, but this was not translated into functional
improvement. In terms of cardiovascular safety of the
studied treatment, the evidence suggests that colchicine, in
the relatively low doses used in this study, is safe for
administration to patients with CHF, as opposed to other
classes of anti-inﬂammatory agents. It can be deduced
that although colchicine reduces pro-inﬂammatory activation in CHF, it is of meagerdif anydclinical beneﬁt, at
least in the time frame and patient population studied in the
present trial. Of note, the primary endpoint of the study was
chosen to be quite conservative (the sample size was calculated on the assumption that at least 25% of patients in
the colchicine group would achieve one-grade improvement
in NYHA class); therefore, failure to observe an effect of
treatment on this conservative outcome measure implies that
there is indeed lack of efﬁcacy of colchicine in this clinical
setting.
The pathogenetic link between inﬂammatory processes
and CHF has been actively researched in the past with
an initial focus on cytokines (2,3), followed by other proinﬂammatory pathways (12–18). This has led to a number
of clinical studies studying the potential of anti-inﬂammatory
and immunomodulatory agents to inﬂuence the course of
heart failure (7,19–21). The results of these trials have been
either neutral or negative (even suggesting harm in CHF),
with the exception of preliminary data for the potential
role of interleukin-1 inhibition for the prevention of heart
failure after an acute myocardial infarction (21,22).
A common characteristic of the agents used in the
previously-mentioned trials is that they are novel biological
therapies, at the edge of new drug research, targeting speciﬁc molecules of the inﬂammatory cascade. Colchicine, on
the other hand, is an old, quite inexpensive drug whose
main mechanism of action involves inhibition of microtubule polymerization by binding to b-tubulin, thus affecting
any process that requires cytoskeletal changes, including cell
mitosis, exocytosis, and neutrophil motility (23,24). An
important aspect of the observed effects of colchicine, partly
explaining its potent anti-inﬂammatory action, is the fact
that it readily enters leukocytes, where it remains in much
higher concentrations than plasma (25). Colchicine can be
found inside leukocytes for up to several days after
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administration (26), with this local pooling and long halflife explaining why a once- or twice-daily dose is enough
to suppress inﬂammation. The effectiveness of colchicine in
suppressing inﬂammation was amply demonstrated in the
population of the present study by the marked decreases in
inﬂammatory biomarkers, namely hsCRP and IL-6 in the
active treatment arm.
There is, as a result, no doubt that colchicine (just like
the immunomodulatory agents used in other studies of
CHF) can indeed suppress pro-inﬂammatory activation in
patients with CHF, but this effect does not appear to lead to
any discernible clinical beneﬁt. There are a number of
plausible reasons for these observations. Inﬂammation in
CHF may be an epiphenomenon or rather a manifestation
of underlying mechanisms leading to the chronic clinical
deterioration, which is characteristic of this syndrome. In
that case, ﬁghting inﬂammation is something like “killing
the messenger”: it will have no effect on the processes fueling
myocardial dysfunction and systemic sequelae of heart
failure. Another potential explanation is that the studied
immunomodulatory agents inhibit a speciﬁc step of the
inﬂammatory cascades, whereas inﬂammatory processes
can continue by way of other pathways. There is also the
issue of potential adverse effects of these agents: inhibiting
a pro-inﬂammatory mediator may be accompanied by
otherdpotentially unknowndeffects, with unfavorable results
on heart failure.
Finally, another useful result of the present study is the
demonstration of safety of this dose of colchicine in patients
with CHF, as evidenced not only by the close adverse event
monitoring but also by the secondary efﬁcacy/safety composite endpoint of death/hospital stay for heart failure.
These ﬁndings are reassuring for patients with CHF who
need treatment with colchicine for traditional indications
(e.g., gouty arthritis, pericarditis, and so on) in which options for safe anti-inﬂammatory therapy are in short supply,
given the known unfavorable cardiovascular safety proﬁle of
steroid and non-steroid anti-inﬂammatory drugs, especially
for patients with CHF.
Study limitations. The general term “heart failure” encompasses a variety of manifestations of this syndrome, with
different pathophysiological substrates; this means that the
results obtained in a certain heart failure population cannot
be extrapolated with ease to other heart failure patient
subsets. Furthermore, it could be argued that the primary
endpoint of this study is a “soft” endpoint, amenable to
subjective interpretation of patient status by the evaluators.
However, it should be noted that NYHA classiﬁcation has
been extensively validated in clinical trials as a prognostic
indicator and, in addition, the results of the NYHA class
evaluation in this study were reiterated by an objectively
assessed functional measure, namely treadmill exercise time.
In any case, the choice of a functional status outcome instead
of a hard clinical endpoint should have favored the
demonstration of effectiveness of the studied intervention.
Another point of criticism for the choice of primary
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endpoint could be that the involved outcomes may not be
homogeneous: an improvement from class III to class II
might be more or less difﬁcult than improvement from class
II to class I. However, even if such a discrepancy did exist,
it would be equivalent in the 2 study treatment arms, which
included similar proportions of NYHA classes. Furthermore, no imbalance was observed between the 2 groups
regarding the proportion of improvement from class III to II
versus II to I.
Conclusions
A 6-month course of colchicine in patients with stable
CHF, despite suppressing the levels of inﬂammatory biomarkers and exhibiting a good safety proﬁle, did not lead to
improvement in any of the studied descriptors of patient
functional status and had a neutral effect on the rate of death
or hospital stay for heart failure.
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