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ABSTRACT  

Although colchicine has been a focus of research, debate and controversy for thousands of years, 

it was only approved by the United States Food and Drug Administration in 2009. Over the past 

decade, advances in the knowledge of colchicine pharmacology, drug safety and mechanisms of 

action have led to changes in colchicine dosing and to potential new uses for this very old drug. 

In this review, we discuss the pharmacologic properties of colchicine and summarize what is 

currently known about its mechanisms of action. We then discuss and update the use of 

colchicine in a variety of illnesses, including rheumatic and, most recently cardiovascular 

diseases.  

 

Clinical Significance 
• Colchicine is considered first-line therapy for treatment of acute gout, 
prophylaxis of gout, and familial Mediterranean fever. It is also commonly used 
in other diseases including pseudogout, pericarditis, Behçet’s disease and 
neutrophilic dermatoses. 
• Colchicine’s anti-inflammatory properties may be beneficial in treating 
or preventing cardiovascular disease, including pericarditis, post-surgical atrial 
fibrillation and acute cardiovascular syndromes. 
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Introduction 

Although colchicine’s medicinal properties have been recognized for centuries, the drug was first 

approved in 2009, under the United States Food and Drug Administration (FDA) unapproved 

drugs initiative.1 FDA approval brought changes in colchicine dosing regimens, and a greater 

emphasis on safety in the context of co-morbidities and drug-drug interactions.  Even before 

FDA approval, investigations had begun to widen colchicine’s range of clinical use, from gout 

and familial Mediterranean fever to a variety of rheumatologic and cardiovascular applications 

(Table 1).  Here we review colchicine’s basic biology and classical uses, and provide an update 

on newer and potential uses in diseases with inflammatory etiologies. 

 

Pharmacologic properties 

Colchicine is a tricyclic, lipid-soluble alkaloid with a long terminal half-life (20 to 40 

hours) and bioavailability ranging from 24% to 88% (Figure 1).  Within the bloodstream, ~40% 

of colchicine binds to albumin.2 Although peak plasma concentrations occur 1 hour after 

administration, maximal anti-inflammatory effects develop over 24 to 48 hours, based on intra-

leukocyte accumulation.3 Colchicine reaches much higher concentrations within leukocytes than 

in plasma, and persists there for several days after ingestion,2,3 with concentrations ranging from 

4 to 64 ng/109.4 

Colchicine preferentially binds three proteins: tubulin, cytochrome P3A4 (CYP3A4) and 

P-glycoprotein.  The dissociation half-life of colchicine from tubulin is 20-40 hours, which 

primarily defines colchicine’s long clinical half-life.5 Colchicine’s persistence on tubulin 

prevents the fusion of autophagic vacuoles with lysosomes in neuronal, marrow and muscle 
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cells, resulting in risk of damage to these organ systems,6 particularly for patients with hepatic 

and/or renal impairment.7,8  

CYP3A4 and P-glycoprotein are largely responsible for colchicine metabolism (Figure 

2). CYP3A4 is found in hepatocytes and enterocytes, and metabolizes colchicine to 2- and 3-

demethylcolchicine. P-glycoprotein is an ATPase efflux pump found in enterocytes, hepatocytes, 

renal cells and the blood-brain barrier; it extrudes colchicine from the gastrointestinal tract to 

limit gastrointestinal absorption.  Together with renal excretion, these systems determine overall 

colchicine serum levels.  Individuals vary in their levels of expression of CYP3A4 and P-

glycoprotein; lack of adequate response to colchicine in certain patients may relate to over-

expression of one or both of these proteins.5 

CYP3A4 and P-glycoprotein are also largely responsible for colchicine’s numerous drug-

drug interactions, as each interacts with a range of other drugs. Because of CYP3A4 interactions, 

colchicine metabolism is impaired in patients taking clarithromycin, fluoxetine, paroxetine, 

nefazodone, indinavir and other protease inhibitors, tolbutamide and azole antifungals, 

cimetidine, and several non-dihydropyridine calcium channel blockers, each of which is 

metabolized through this pathway.9 Fatalities have been reported with unadjusted co-

administration of colchicine and clarithromycin.10,11 Drugs that are eliminated by the enterocyte 

P-glycoprotein transporter include macrolides, protease inhibitors, chemotherapeutic agents, 

glucocorticoids, calcium channel blockers, and certain statins.9 Colchicine particularly interacts 

with cyclosporine because of P-glycoprotein interaction with both of these medications.12 Dose 

adjustment of colchicine in the setting of many of the aforementioned agents is mandated and 

described in detail in the manufacturer’s prescribing information.13 
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Bioavailability of colchicine in the elderly is comparable to that in younger adults. 

However, colchicine’s volume of distribution and total body clearance are significantly reduced, 

leading to a higher plasma concentration and a significantly greater risk of toxicity.14 To counter 

this effect, some experts recommend reducing the colchicine dose by up to 50% in patients who 

are older than 70 years of age.15  

 

Mechanisms of action 

Colchicine binds to free tubulin dimers which, when incorporated into nascent 

microtubules, disrupt further microtubule polymerization. Abrogation of microtubule 

polymerization inhibits vesicle transport, cytokine secretion, phagocytosis, migration and 

division. At higher concentrations colchicine may also induce some microtubule dissociation.15  

In neutrophils, colchicine inhibits intracellular signaling molecules including tyrosine 

kinases and phospholipases, and inhibits chemotaxis and lysosomal enzyme release during 

phagocytosis.16 Recent studies suggest that colchicine also modulates neutrophil deformability to 

suppress neutrophil extravasation.17 In addition, colchicine inhibits neutrophil superoxide anion 

production and increases leukocyte cAMP, which is known to suppress neutrophil function.18  

At low concentrations (e.g., 3 nM), colchicine modulates the distribution of E-selectin 

adhesion molecules on endothelial cells, inhibiting neutrophil adhesion to, and extravasation 

from the vasculature.  At higher concentrations (e.g., 300 nM), colchicine reduces L-selectin 

expression on neutrophils, further impeding neutrophil-endothelial cell adhesion. These 

concentration-dependent effects may partly explain the observation that low doses (e.g., 0.6 

mg/day) of colchicine may prevent, but doses higher (e.g., ≥1.8 mg) are needed to suppress acute 

gouty attacks.19 
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Colchicine has recently been shown to suppress the activation of caspase-1, the 

enzymatic component of the nucleotide-binding oligomerization domain receptor (NOD-like 

receptor) family pyrin 3 (NLRP3) inflammasome.  Caspase-1 suppression blocks conversion of 

pro-IL-1ß to active IL-1ß, leading to secondary reductions in cytokines such as tumor necrosis 

factor-α (TNF-α) and IL-6.  Colchicine’s effect on this process may be upstream of, rather than 

directly on, the inflammasome.20 To date, inflammasome inhibition has been assessed at 

colchicine concentrations 10- to 100-fold higher than those achieved in serum.9 Whether 

colchicine inhibits caspase-1 at physiologic concentrations, or whether colchicine accumulation 

in leukocytes is sufficient to block the inflammasome, remains to be determined. 

Other potential anti-inflammatory activities include modulation of pyrin expression (see 

familial Mediterranean fever section), downregulation of lipopolysaccharide-induced TNF-α 

mRNA production, inhibition of histamine release by mast cells, suppression of pro-collagen 

synthesis, and promotion of collagenase activity.21–23 

 

Colchicine toxicity 

The commonest side effects of colchicine are gastrointestinal, with nausea, vomiting and 

particularly diarrhea occurring in five to ten percent of patients even at recommended doses. 

Dose reduction may permit resolution of these symptoms.  Colchicine doses of 0.5 to 0.8 mg/kg 

are highly toxic, and doses of more than 0.8 mg/kg are typically lethal; to reduce the risk of 

irreversible bolus overdose, the FDA withdrew approval for intravenous colchicine.16,24 Acute 

overdose usually manifests as gastrointestinal symptoms within 24 hours of ingestion, 

widespread organ system dysfunction (renal failure, circulatory collapse, marrow failure, muscle 

weakness, rhabdomyolysis and respiratory failure) within seven days, and finally either 
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resolution of symptoms or worsening organ dysfunction and death. Treatment for acute 

colchicine overdose is supportive.7,25–27 Chronic colchicine overdose can occur when daily 

colchicine doses are not adjusted for reduced renal function or interacting medications; 

colchicine neuromyopathy and cytopenias are classic features of chronic-type overdose.28 

Several case reports and one retrospective review suggest that the combination of colchicine plus 

a statin, typically a statin that interacts with CYP3A4, may occasionally increase the risk of acute 

myopathy.29–33 

 

Colchicine in rheumatic diseases 

Gout and calcium pyrophosphate crystal arthritis--Many of the inflammatory processes 

discussed above are relevant to gout pathogenesis. Gouty inflammation relies on the activation of 

macrophages and neutrophils, depends upon the expression of adhesion molecules on leukocytes 

and vasculature, and is triggered by crystal-induced inflammasome activation and IL-1β 

generation, all of which can be abrogated by colchicine (Figure 3).34–38  

Although colchicine has been used to treat gout for centuries, relatively few controlled 

trials have assessed its efficacy.  The most recent major trial, Acute Gout Flare Receiving 

Colchicine Evaluation (AGREE), randomized 184 patients with acute gout to either a lower-dose 

colchicine regimen (1.2 mg dose followed by one 0.6 mg dose one hour later), a traditional 

higher dose regimen (1.2 mg dose followed by 0.6 mg every hour for a maximum of 4.8 mg) or 

placebo within 12 hours of the onset of attack.39 The lower- and higher-dose regimens 

demonstrated similar efficacy (37.8% vs 32.7% achieving ≥50% improvement within 24 hours), 

but adverse events in the lower-dose regimen were similar to placebo. Accordingly, the lower-

dose regimen was approved by the FDA. American College of Rheumatology guidelines 
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recommend the lower-dose colchicine regimen as a first-line therapy option for acute gouty 

attacks.40 

In addition to its role in acute gout, colchicine is used prophylactically to reduce gout 

flare frequency, particularly when patients are initiating urate-lowering therapy. An analysis 

from three randomized controlled trials found that colchicine use for up to 6 months during 

initial urate lowering provided greater prophylaxis of flares than its use for only 8 weeks.41 

American College of Rheumatology guidelines therefore recommend the use of colchicine or 

another prophylactic agent for a minimum of 6 months, depending upon clinical scenario.40 

Colchicine is also recommended for prophylaxis and acute treatment of calcium 

pyrophosphate crystal arthritis (i.e., pseudogout). Recent European League Against Rheumatism 

(EULAR) guidelines recommend colchicine 0.5 mg three times daily with or without a 1 mg 

loading dose for acute attacks and colchicine 0.5 mg daily for prophylaxis, based largely on 

expert opinion and a single uncontrolled trial. 42,43 

 

Familial Mediterranean Fever-- Familial Mediterranean fever patients suffer recurrent attacks 

of fever, arthritis and serositis, characterized by sterile neutrophil infiltration. 44 Familial 

Mediterranean fever is caused by mutations in the gene for pyrin, a myeloid-lineage protein that 

regulates inflammasome activation.45–48 Pyrin gene mutations lower the threshold for IL-1ß 

production and inflammatory attacks.49 

Although colchicine’s mechanism of action in Familial Mediterranean fever is not fully 

determined, the disease pathogenesis suggests that, similar to gout attacks, colchicine alters 

adhesion molecules, inhibits chemotaxis through microtubule destabilization, and suppresses 

NLRP3/caspase-1 activity. In vitro, colchicine has been shown to enhance pyrin expression in 
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response to IFN-α,50 and to disrupt inflammasome-like complexes.51 Mansfield et al observed 

that pyrin interacts with the cytoskeletons of granulocytes and monocytes, suggesting a possible 

mechanistic relationship between colchicine, pyrin and microtubules.52  

Colchicine use in familial Mediterranean fever was spurred by a 1972 letter by S.E. 

Goldfinger in the New England Journal of Medicine, describing his experience using 1 to 3 mg 

daily colchicine in 5 familial Mediterranean fever patients .53 This was followed by two double-

blind trials in 1974. In one, 11 subjects with familial Mediterranean fever were randomized to a 

28-day course of 0.6 mg colchicine three times daily vs placebo. 54 Subjects receiving colchicine 

experienced significantly fewer attacks (12% vs 63%). In the other trial, 22 familial 

Mediterranean fever patients received either two months of twice daily colchicine 0.5 mg or 

placebo, followed by two months of crossover treatment. 55 Patients taking colchicine 

experienced significantly fewer attacks.  

Long-term follow-up studies of familial Mediterranean fever patients on colchicine, 

including a 1991 study by Ben-Chetrit and Levy in which 45 patients were followed for at least 

15 years, provide evidence for the efficacy and safety of chronic colchicine use.56 Colchicine is 

now considered first-line therapy for familial Mediterranean fever.57 A daily colchicine dose of 1 

to 2 mg induces disease remission or reduces frequency of attacks in 90% to 95% of patients. 

Importantly, reactive Amyloid A amyloidosis (the major cause of renal failure in familial 

Mediterranean fever) is almost universally prevented in patients who adhere to colchicine 

therapy, even those who experience inadequate reduction of attacks.49 
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Vasculitis--Colchicine is recommended for several types of vasculitis. Colchicine’s activity in 

vasculitis is likely associated with downregulation of cell surface adhesion molecules and 

decreased neutrophil adhesion and migration. 

In Behçet’s disease, colchicine is recommended for mucocutaneous and joint symptoms.  

Yurdakul et al randomized 116 patients with active mucocutaneous disease to receive placebo or 

colchicine 1 to 2 mg daily for two years.58 Among women, colchicine use significantly reduced 

the incidence of genital ulcers, erythema nodosum and arthritis. Among men, colchicine 

significantly reduced the incidence of arthritis. Davatchi et al conducted a double-blind, placebo-

controlled crossover trial of 169 Behçet’s disease patients without major organ involvement, in 

which daily colchicine use improved overall disease activity, oral and genital ulcers, skin lesions 

and joint manifestations.59 In contrast, Aktulga et al found no benefit for colchicine in treating 

Behçet’s disease-related oral and genital ulcers.60 

Colchicine is recommended for treating mild acute or chronic cutaneous vasculitis. 

Callen treated 13 patients with chronic cutaneous vasculitis with 0.6 mg colchicine twice daily, 

and reported that 12 of 13 patients responded within 10 days of starting therapy, with 9 achieving 

complete remission.61 Additionally, 4 of 5 patients with concomitant arthralgia experienced joint 

symptom resolution. Case reports support these findings and suggest a possible benefit of 

colchicine in treating the physiologically-similar condition Henoch-Schönlein purpura.62–65  

 

Neutrophilic dermatoses--Colchicine is beneficial in neutrophilic skin conditions. Sweet’s 

syndrome typically occurs in women aged 30 to 50 years and is characterized by fever, 

neutrophilia, arthralgias, tender erythematous skin lesions, and neutrophilic infiltrates in the 

upper dermis. The benefit of colchicine for Sweet’s syndrome was first reported in 1981.66 Later, 
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Maillard et al gave 20 patients with Sweet’s syndrome 0.5 mg colchicine thrice daily for 10 to 21 

days, and reported that 18 experienced resolution of fever, skin lesions, arthralgias, and 

neutrophilia within14 days.67 

 

Colchicine and Cardiovascular Disease 

The accumulating understanding of the role of inflammation in cardiovascular diseases has been 

accompanied by recognition of the possible anti-inflammatory benefit of colchicine in these 

settings. 

 

Pericarditis--In 2004, the European Society of Cardiology recommended colchicine for 

pericarditis, based on small, non-randomized trials and expert consensus.68 These 

recommendations have subsequently been supported by randomized trials. The COlchicine for 

REcurrent pericarditis (CORE trial) was the first randomized trial to assess colchicine’s efficacy 

in recurrent pericarditis. 69 Eighty-four consecutive patients with a first episode of recurrent 

pericarditis were randomized to 1 month of aspirin or prednisone with or without 6 months of 

colchicine. Patients receiving colchicine experienced a significant reduction in symptoms at 72 

hours after onset of pericarditis compared with those not treated (10% vs 31%, p=0.03).  After 18 

months, the colchicine group experienced a 51% reduction in the rate of recurrent pericarditis 

versus 24% in the no colchicine group (p=0.02). The subsequent COlchicine for Recurrent 

Pericarditis (CORP) trial found similar risk reductions in a randomized, double-blind, placebo-

controlled multicenter trial of 120 patients.70 Most recently, the CORP-2 trial evaluated 240 

patients with two or more recurrences in a randomized, double-blind, placebo-controlled 
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multicenter trial. Colchicine was as effective at reducing multiple recurrences of pericarditis as it 

was for first recurrences. 71 72 

Similar benefits were observed for treatment of an initial attack of acute pericarditis. The 

open-label COlchicine for acute PEricarditis (COPE) trial randomized 120 patients to receive 

colchicine plus aspirin or aspirin alone. Symptom persistence at 72 hours was reduced (11.7% vs 

36.7%; p=0.003), and the rate of recurrence over 18 months was 11% in the aspirin/colchicine 

group versus 32% in the aspirin-only group (p=0.004).73 Similar findings were reported in a 

multicenter, double-blind, placebo-controlled trial by Imazio et al.74    

Current European guidelines for pericarditis treatment recommend colchicine, 2 mg daily 

for 1 to 2 days, followed by a maintenance dose of 1 mg daily. However, recently-studied 

weight-adjusted doses appear to improve gastrointestinal tolerance.74 

 

Coronary Artery Disease —Based upon the paradigm of atherosclerosis as an inflammatory 

process, colchicine has recently been investigated as a possible therapy for the prevention and/or 

treatment of stable coronary artery disease and acute coronary syndromes. Hypothetically, 

colchicine’s effects on macrophages, adhesion molecules and neutrophils, as well as its ability to 

reduce cytokine and matrix metalloproteinase production, could all play roles in reducing 

adverse cardiovascular outcomes (Figure 4).  

In an open-label trial of 60 patients, Nidorf et al demonstrated a 60% reduction in the 

acute phase reactant and cardiovascular risk marker C-reactive protein (CRP) with colchicine 0.5 

mg twice daily, in patients with stable coronary artery disease already on an aspirin and statin 

regimen.75  However, in a separate, randomized study of 80 patients with acute coronary 

syndrome or stroke, Nidorf et al found no significant association between colchicine use (1 mg 
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daily) and CRP reduction,76 suggesting either that the dose studied was insufficient in the acute 

setting, or that colchicine may be more effective when administered as a prophylactic rather than 

treatment agent. 

Given that gout patients are at high risk for cardiovascular disease, and that they often 

take colchicine on a chronic basis, Crittenden et al systematically evaluated the prevalence of 

myocardial infarction among 1288 gout patients at a VA hospital.77 This cross-sectional study 

found a reduced prevalence of myocardial infarction among gout patients who used colchicine 

(1.2%) versus those who did not (2.6%; p=0.03). Patients taking colchicine also demonstrated 

trends towards reduced mortality and lower CRP levels.   

More recently, Nidorf et al performed a randomized, observer-blinded endpoint study to 

evaluate the effect of colchicine 0.5 mg daily on secondary cardiovascular events in 532 patients 

with stable coronary artery disease already on aspirin and/or clopidogrel and statin therapy.78 

Patients were followed for a median of three years. The primary outcome--the composite 

incidence of acute syndromes, out-of-hospital cardiac arrest, and non-cardioembolic ischemic 

stroke--occurred in 5.3% of colchicine patients versus 16% of placebo patients, warranting 

further study of colchicine’s potential benefit in the prevention of acute coronary syndrome. 

 Colchicine has shown promise in preventing in-stent restenosis among patients with 

diabetes mellitus. With growing evidence that inflammation plays a role in the restenosis 

process, one study randomized 196 patients with diabetes mellitus and coronary artery disease 

undergoing percutaneous coronary intervention with bare-metal stent placement to receive either 

colchicine 0.5 mg or placebo twice daily for six months. 79 Subsequent angiography indicated 

that the rate of angiographic in-stent restenosis was 16% in the colchicine group versus 33% in 

the placebo group (p=0.007).  
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Secondary atrial fibrillation--Post-operative atrial fibrillation is a common occurrence after 

cardiac surgery and is presumed driven by surgery-related inflammation.  The COlchicine for the 

Prevention of the Post-pericardiotomy Syndrome (COPPS) atrial fibrillation substudy 

demonstrated that post-operative administration of colchicine was associated with a 45% 

reduction in the incidence of post-operative atrial fibrillation.80 However, a second multicenter, 

randomized, double-blind, placebo-controlled trial (COPPS-2) recently found no reduction in 

post-operative atrial fibrillation among patients receiving colchicine. 81 

Colchicine may also reduce the risk of recurrence of atrial fibrillation after ablation therapy. In a 

randomized, double-blind, placebo-controlled study by Deftereos et al, 3 months of colchicine 

monotherapy was associated with a 16% reduction in the incidence of atrial fibrillation after 

pulmonary vein isolation with radiofrequency ablation.82 The colchicine group also experienced 

significant decreases in IL-6 and CRP levels. 

 

Conclusion 

Colchicine is one of the oldest therapeutic substances known to mankind, yet the scope of its 

benefits has only recently been the subject of active study. Because of its wide range of activities 

among inflammatory cells, its systemic effect and its relatively mild side effect profile at 

recommended doses, colchicine has proved to be beneficial in some common and frustrating 

conditions, including cardiovascular disease. Ongoing research will further elucidate the 

mechanisms of action and therapeutic utility of this historic medicine. 
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Study Names/Authors and 

Reference 
General Conclusions of studies 

Crystal arthropathies 

AGREE - Terkeltaub et al. 2010
39 

 

Wortmann et al. 2010
41 

 

Tabatabai et al. 198043 

 

Established colchicine efficacy 

in acute gout and acute 

calcium pyrophosphate crystal 

arthritis, as well as prophylaxis 

of gout flares. 

Familial Mediterranean fever 

S.E. Goldfinger, 197253 

 

Dinarello et al. 1974
54 

 

Zemer et al. 1974
55 

 

Ben-Chetrit et al. 1991
56 

 

Colchicine significantly 

reduced frequency of Familial 

Mediterranean fever attacks 

and risk of amyloid renal 

failure.  

Behçet’s Disease 

Yurdakul et al. 2001
58 

 

Davatchi et al. 2009
59 

 

Aktulga et al. 1980
60 

Colchicine significantly 

improved oral aphthosis, 

genital aphthosis, skin lesions, 

and joint manifestations in 

most studies. 

Chronic cutaneous vasculitis 

and Sweet’s Syndrome 

Callen JP. 1985
61 

 

Suehisa et al. 1983
66 

 

Maillard et al. 1999
67 

Colchicine use improved skin 

lesions, as well as (Sweet’s) 

inflammatory markers, fever 

and neutrophilia. 

Initial and Recurrent 

Pericarditis (I = Initial, R = 

recurrent)  

COPE trial - Imazio et al. 2005 (I)
73 

 

Imazio et al. 2013 (I)
74 

 

CORE trial - Imazio et al. 2005 (R)
69 

 

CORP trial - Imazio et al. 2011 (R)
70 

Colchicine accelerated 

symptom relief in acute 

pericarditis compared with 

aspirin alone or placebo, and 

reduced recurrence rate.  

Stable Coronary Artery 

Disease (CAD) , Myocardial 

Infarction and In-stent 

restenosis in Diabetes Mellitus 

Nidorf et al. 2007
75 

 

Nidorf et al. 2013
78 

 

Crittenden et al. 2012
77 

 

Deftereos et al. 201379 

Colchicine reduced CRP, 

cardiac arrest, ACS, or 

ischemic stroke in stable CAD. 

Prevalence of myocardial 

infarction was reduced in gout 

colchicine users.  Decreased 

in-stent restenosis in 

colchicine users.  

Atrial Fibrillation 

Imazio et al. 2011
80 

 

COPPS-2: Imazio et al. 201481 

 

Deftereos et al. 2012
82 

 

 

Colchicine lowered incidence 

of post-operative and post-

ablation atrial fibrillation 

compared with placebo in 

most studies.  
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Clinical Significance 
 

• Colchicine is considered first-line therapy for treatment of acute gout, prophylaxis of 
gout, and familial Mediterranean fever. It is also commonly used in other diseases 
including pseudogout, pericarditis, Behçet’s disease and neutrophilic dermatoses. 

 
• Colchicine’s anti-inflammatory properties may be beneficial in treating or preventing 

cardiovascular disease, including pericarditis, post-surgical atrial fibrillation and acute 
cardiovascular syndromes 


