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Abstract

Background: Inflammation is associated with coronary artery disease (CAD) and myocardial 

infarction (MI). Patients with gout are at increased risk of MI, and colchicine is associated with 

a reduced risk of MI. The objective of this study was to determine whether colchicine prevents 

incident development of CAD in patients with gout.

Methods: This retrospective study followed a cohort of male patients with gout without known 

CAD at the time of diagnosis of gout in the VA New York Harbor Healthcare System. The 

association between colchicine use and development of incident CAD, defined as evidence of 
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ischemia or obstructive CAD on stress test or angiography, was determined using an inverse 

probability weighted (IPW) Cox proportional hazard model.

Results: Among 178,877 patients, 1638 met criteria of gout, of whom 722 without known CAD 

at baseline (446 colchicine users and 276 nonusers) were followed for a median of 96 months 

(57 to 117). A trend toward association between use of colchicine and reduced incident CAD 

was observed but not statistically significant (IPW hazard ratio [HR], 0.49; 0.23–1.05). In patients 

without chronic kidney disease, use of colchicine was associated with a lower rate of incident 

CAD (interaction P = 0.005, IPW HR, 0.31; 0.14–0.70). Colchicine was also associated with a 

lower rate of the composite of incident CAD and MI (IPW HR, 0.37; 0.16–0.83).

Conclusions: In male patients with gout and no known CAD, a trend of reduced incident CAD 

was observed with use of colchicine that was not statistically significant. Larger, prospective 

studies will be required to assess the primary prevention benefit of colchicine definitively.

RÉSUMÉ
L’inflammation est associée à la coronaropathie et à l’infarctus du myocarde (IM). Les patients 

atteints de la goutte sont exposés à un risque accru d’IM. Néanmoins, la colchicine est associée à 

la diminution de ce risque d’IM. L’objectif de la présente étude était de déterminer si la colchicine 

prévient l’incidence de la coronaropathie chez les patients atteints de goutte.

Cette étude rétrospective portait sur le suivi d’une cohorte de patients de sexe masculin atteints 

de goutte, mais sans coronaropathie connue au moment du diagnostic de la goutte, du VA New 

York Harbor Healthcare System. L’association entre l’utilisation de la colchicine et l’incidence de 

la coronaropathie, définie par les signes d’ischémie ou de coronaropathie obstructive à l’épreuve 

d’effort ou à l’angiographie, était déterminée à l’aide du modèle à risques proportionnels de Cox 

pondéré par l’inverse de la probabilité (IPW, de l’anglais inverse probability weighted).

Parmi les 17S S77 patients, 163S patients répondaient aux critères de la goutte. Parmi ces derniers, 

722 patients qui n’avaient pas de coronaropathie connue au début (446 utilisateurs de colchicine et 

276 non-utilisateurs) ont eu un suivi médian de 96 mois (de 57 à 117). On observait une tendance 

à l’association entre l’utilisation de la colchicine et la réduction de l’incidence de coronaropathie, 

mais cette tendance n’était pas significative sur le plan statistique (rapport de risque [RR] IPW, 

0,49; 0,23–1,05). Chez les patients non atteints de maladie rénale chronique, l’utilisation de la 

colchicine était associée à un taux plus faible de l’incidence de coronaropathie (interaction p = 

0,005, RR IPW, 0,31; 0,14–0,70). La colchicine était également associée à un taux plus faible du 

critère composite de l’incidence de coronaropathie et d’IM (RR IPW, 0,37; 0,16–0,S3).

Chez les patients de sexe masculin atteints de goutte et n’ayant pas de coronaropathie connue, 

on observait une tendance à la réduction de l’incidence de coronaropathie lors de l’utilisation de 

la colchicine, mais cette réduction n’était pas significative sur le plan statistique. De plus vastes 

études prospectives qui porteront sur l’évaluation définitive des avantages de la colchicine en 

prévention primaire seront nécessaires.

Atherosclerosis is an inflammatory disorder with immune cell infiltrates in fatty streaks, 

atheroma formation, and acute plaque rupture.1–4 Inflammation-driven upregulation of 

adhesion molecules on endothelial cells and activation of neutrophils also play important 

roles in the development of coronary artery disease (CAD) and myocardial infarction 
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(MI).5–7 Low-grade systemic inflammation is associated with an up to 4-fold increase in 

the risk of future cardiovascular events,8 and the inflammatory pathway to cardiovascular 

events includes the cytokines interleukin (IL)-1β and IL-6.9,10

Colchicine has been used for millennia to prevent and treat acute gout flares and has 

anti-inflammatory actions on the same myeloid and endothelial cell types that are implicated 

in the development of atherogenesis. Colchicine inhibits leukocyte migration, division, 

phagocytosis, and vesicle transport; reduces neutrophil deformability and tyrosine kinase 

signalling; and suppresses leukocyte vascular adhesion via altered selectin expression on 

both endothelial cells and leukocytes.5,11,12 Colchicine also inhibits caspase-1 activation, 

suppressing inflammasome-mediated IL-1β activation and subsequent generation of 

IL-6.13,14

Colchicine use may reduce the risk of MI in gout and in patients without gout.15–17 

Low-dose colchicine after MI reduces the rate of future major adverse cardiovascular 

events, driven partly by urgent coronary revascularization.18 Whether cardioprotective 

effects of colchicine derive from a decrease in incident development of CAD or from 

plaque stabilization or suppression of inflammation-associated thrombosis that occurs in MI, 

remains uncertain and has important implications for care. For example, if prolonged use of 

colchicine has the ability to prevent the development of CAD, its good safety profile and 

relatively inexpensive cost would make it a good candidate for long-term use in patients with 

defined risk factors who have yet to develop CAD. On the other hand, if colchicine does 

not prevent CAD but can help mitigate the impact of acute events, it would be better suited 

either for daily prophylactic use in patients with established CAD at high risk for events or 

for acute administration in the setting of acute vascular injury. The aim of this study was 

to assess the rate of incident CAD between colchicine users and nonusers in a well-defined 

cohort of patients with gout who did not have clinical manifestations of CAD at baseline.

Methods

All patients with an ICD-9 code for gout and/or hyperuricemia (274.xx or 790.6) treated 

between January 1, 2000, and December 31, 2009, at the New York Harbor Health Care 

System of the US Department of Veterans Affairs (VA) were identified by electronic search. 

To ensure that all enrolled patients had gout, the 7819 charts identified were manually 

reviewed, and only patients with at least 1 of the following were considered for ongoing 

inclusion: presence of microscopically identified monosodium urate crystals; ≥ 6 of 12 1977 

American Rheumatology Association (ARA) gout classification criteria,19 or 4 to 5 of 12 

criteria (allopurinol permitted as a hyperuricemia surrogate) plus a diagnosis of gout by 

a primary care physician; or a recorded diagnosis of gout by a rheumatologist. If all of 

the information required to make the diagnosis of gout as described here was not present 

in the electronic medical record (EMR), the patient was excluded. Patients were excluded 

if they were < 45 years of age (to eliminate persons unlikely to develop incident CAD) 

or > 85 years of age (to reduce risk of dropout owing to death from other causes). Also 

excluded were subjects of female sex (0.8%), given the almost exclusively male population 

of VA patients with gout and differing clinical presentations of gout between women and 

men, and subjects with a late index date that would preclude adequate study follow-up 
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(< 3 months before end of study period). Finally, patients with any pre-existing diagnosis 

of cardiovascular disease (by ICD-9 code or chart review)—including CAD or angina 

(including positive stress test or evidence of ≥ 50% stenosis on coronary angiography); 

MI; previous coronary revascularization with coronary artery bypass graft (CABG) or 

percutaneous coronary intervention (PCI); peripheral vascular disease; congestive heart 

failure; cerebrovascular accident or transient ischemic attack, at or before the index date—

were excluded.

Colchicine users were identified using local VA pharmacy database records and defined as 

patients who had filled colchicine prescriptions for at least 1 period of > 30 consecutive 

days. Patients who had filled colchicine prescriptions only for ≤ 30 consecutive days, 

whether on 1 or more occasions, were excluded from the analysis as acute-only users. 

Because the VA is an integrated system, virtually all patients receive and fill their 

prescriptions within the searchable record. Nonusers were defined as patients with gout 

with no colchicine prescriptions ever within the study period. The study index date was 

defined as the date of diagnosis of gout.

The EMR of each patient meeting study criteria was further reviewed to identify 

demographics, presence of cardiovascular risk factors and comorbidities, medication use, 

anthropometric data, and laboratory data closest to the time of study enrollment. Direct 

chart review was also conducted to assess for the primary outcome and development of 

non-MI incident CAD, defined as any of the following incident events: diagnostic evidence 

of ischemia on cardiac stress test or evidence of ≥ 50% diameter stenosis in a coronary 

artery ≥ 2 mm in calibre by visual assessment on coronary angiography or coronary 

revascularization. Because some patients may present with MI as the initial evidence of 

previously occult CAD, we also assessed subjects for new-onset CAD as any of the 

aforementioned outcomes plus first-ever MI.20 The records of patients who were lost to 

follow-up in the internal hospital VA EMR were also assessed using the VA national EMR 

data access system.

Baseline variables were compared between the colchicine user and nonuser groups using the 

χ2 test and 2-sample Student’s t-test for categorical and continuous variables, respectively. 

Incidence rates in each group were defined as rate of incident CAD per patient-years 

of observation. Because of baseline differences in several key baseline characteristics, 

inverse probability weighting was used for the analyses. Standardized mean difference was 

calculated between groups to verify the balance of covariates. Standardized differences 

of less than 10% for a given covariate indicate balance. To measure the association 

between colchicine use and development of incident CAD, we performed a weighted Cox 

proportional hazard model with exposure of colchicine use as a time-varying covariate and 

set the start of follow-up time for both groups as the date of diagnosis of gout. Subgroup 

analyses were also performed using a weighted Cox proportional hazard model in the setting 

of each of the CAD risk factors separately (diabetes mellitus, hypertension, hyperlipidemia, 

chronic kidney disease (CKD), and tobacco use) and with the addition of the risk factor as 

an interaction term. Significance level was set at a 2-sided α level of 0.05. These analyses 

were performed by R version 3.5.1.
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This study was approved by the Institutional Review Boards of the VA New York Harbor 

Health Care System and New York University School of Medicine.

Results

Subject identification

Among 178,877 patients with active medical records within the defined study period, 7819 

patients (4.4%) with possible diagnoses of gout (ICD-9 code for gout and/or hyperuricemia) 

were identified (Fig. 1). Manual chart review of the 7819 patients confirmed a final study 

cohort of 722 subjects (9.2%) who met all inclusion and exclusion criteria (446 colchicine 

users and 276 nonusers) and were followed for a median of 96 months (interquartile range 

[IQR]: 57–117). The median duration of colchicine use was 23 months (IQR: 9–52).

Baseline characteristics

Colchicine users and nonusers were not different in age, race, ethnicity, and body mass 

index (Table 1). Users and nonusers also did not differ in rates of diabetes mellitus, 

hypertension, CKD, and tobacco use or use of allopurinol, nonsteroidal anti-inflammatory 

drugs (NSAIDs), aspirin, statins, and β-blockers. Compared with nonusers, colchicine users 

had higher rates of hyperlipidemia and use of angiotensin converting-enzyme inhibitors 

(ACEis). Serum urate concentration was only available at baseline in 414 patients (62.8% 

of colchicine users and 48.6% of colchicine nonusers). In patients with available data, there 

was a slight but statistically significantly higher serum urate concentration among colchicine 

users vs nonusers (8.25 ± 1.95 vs 7.64 ± 2.42, P = 0.006). After weighting, the standardized 

mean differences were less than 10%, indicating that the treatment arms were balanced 

(Table 1).

Cardiac outcomes

There was no difference in the rate of the primary outcome of non-MI incident CAD 

between the colchicine user and nonuser groups. A trend toward an association between 

colchicine use and reduced incident CAD was observed after inverse probability weighting, 

but this was not statistically significant (hazard ratio [HR], 0.49; 0.23–1.05). Colchicine 

use, however, did have a statistically significantly lower risk of the composite outcome of 

incident CAD with inclusion of MI (HR, 0.37; 0.16–0.83) (Table 2).

The rates of the individual components of the primary outcome and MI were also not 

different between the 2 groups (Table 3). There remained no difference in the rate of 

development of incident CAD between colchicine users and nonusers by the presence of 

CAD risk factors, with the exception of CKD. In patients without CKD, colchicine was 

associated with a lower rate of incident CAD (Table 4).

Discussion

This is the first study to evaluate whether or not the potential underlying cardiovascular 

benefit of colchicine may be caused by a reduction in the development of incident CAD. The 

findings of this study suggest that colchicine use may not be associated with a reduction in 

Shah et al. Page 5

Can J Cardiol. Author manuscript; available in PMC 2021 September 26.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript



the incidence of non-MI CAD in an all-comer gout population. However, the trend observed 

in favour of colchicine, together with the observation that use of colchicine was statistically 

significantly associated with a lower rate of incident CAD in patients without CKD, suggests 

that a larger study, or a longer follow-up period, may be needed further to establish or refute 

the primary prevention hypothesis. Inclusion of first MI events as a surrogate for previously 

unrecognized CAD revealed a lower risk in colchicine users compared with nonusers.

Anti-inflammatory therapy may play a therapeutic role in cardiovascular disease. Although 

low-dose methotrexate did not lower the rate of cardiovascular events when compared with 

placebo in patients with stable atherosclerosis, it also did not lower the concentrations 

of IL-1β, IL-6, or high-sensitivity C-reactive protein (hsCRP).21 In contrast however, the 

anti-IL-1β biologic agent canakinumab did reduce cardiovascular events in patients with 

previous MIs when compared with placebo, and this benefit was observed in the patients 

who achieved on-treatment lowering of hsCRP.9,10 However, canakinumab is expensive, 

carries increased risk of potentially severe infection, and is not approved for the management 

of cardiovascular disease.

Increasing data suggest a cardiovascular benefit of colchicine in patients at high risk of 

acute cardiovascular events. Our group conducted a cross-sectional study of 1288 patients 

with gout and demonstrated that patients who used colchicine experienced a statistically 

significant 64% reduction of MI, as well as lower mortality rates and CRP levels, compared 

with non-users.15 Solomon et al. reported a retrospective cohort study of 1002 patients with 

gout, using linked EMR and Medicare claims databases, in which use of colchicine was 

associated with a 49% lower risk for the combined outcome of MI, stroke, or transient 

ischemic attack, driven by statistically significant reductions in MI and stroke as well as 

a 73% reduction in all-cause mortality.16 In a prospective, randomized, observer-blinded 

endpoint study of patients with stable CAD already on antiplatelet agents and statin 

therapy, Nidorf et al. reported that the addition of low-dose daily colchicine resulted in 

a markedly reduced composite rate of acute coronary syndrome, out-of-hospital cardiac 

arrest, or noncardioembolic ischemic stroke on a median follow-up of 3 years (HR, 0.33; 

95% confidence interval [CI], 0.18–0.59; P < 0.001).17 The reduction in this composite 

endpoint was largely driven by reductions in the rate of acute coronary syndrome. More 

recently, in a randomized, double-blind, placebo-controlled trial of patients with recent MI 

largely treated with PCI, the addition of low-dose daily colchicine to optimal standard 

medical therapy lowered the primary composite efficacy endpoint of cardiovascular death, 

resuscitated cardiac arrest, MI, stroke, or urgent hospitalization for angina leading to 

coronary revascularization on a median follow-up of 2 years (HR, 0.77; 95% CI, 0.61–0.96; 

P = 0.02).18 This primary endpoint was driven by reductions in stroke and urgent coronary 

revascularization.

Limited data elucidate the potential mechanism of benefit on acute cardiovascular events 

with colchicine. This is the first study to evaluate the association between colchicine and 

incident CAD (ie, stable CAD). Although colchicine did not definitively reduce incident 

CAD in the entire study cohort, there was an observed benefit of colchicine in the three­

fourths of patients without CKD on the development of incident CAD. The abnormal 

calcium-phosphorus metabolism and uremia in patients with CKD may independently 
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lead to inflammation and oxidative stress, additive to the adverse effects derived from 

the presence of other traditional cardiovascular risk factors. Colchicine may not be potent 

enough to suppress inflammation in the setting of CKD or may not reduce noninflammatory 

metabolic risk factors associated with kidney disease. However, it is also possible that the 

benefit of colchicine may occur exclusively around the potential acute cardiovascular event, 

such as the prevention or stabilization of plaque rupture or prevention of secondary MI once 

plaque rupture has occurred. Indeed, our observation that colchicine reduced incident CAD 

when first MI was included in the incident CAD definition suggests a possible benefit of 

colchicine on MI per se rather than incident CAD itself. The reported ability of colchicine 

to inhibit both macrophage ingress and cytokine-mediated metalloproteinase release may 

be particularly relevant to the regulation of plaque rupture.22 Studies increasingly suggest 

an observed inflammatory component during MI, including an admixture of leukocytes 

and platelets rather than platelets alone (inflammothrombosis).23 As therapeutic doses 

of colchicine can reduce the formation of leukocyte-platelet, but not platelet-platelet 

aggregates,24 it is possible that colchicine exerts a mechanism of action during MI by 

inhibiting the interface between inflammation and thrombosis. On the other hand, the effects 

of colchicine on incident CAD and acute MI need not be mutually exclusive.

Limitations

First, our use of a male population with gout allowed us to study a cohort in which 

colchicine use was common, but it may limit generalizability in patients without gout 

and female patients with gout. We used strict criteria to capture a cohort of patients 

who unequivocally had gout and in whom the colchicine users and nonusers had similar 

demographics and apparent levels of risk. However, patients with gout whose records 

lacked sufficient data to meet these stringent criteria were excluded, potentially skewing 

the data. Second, it is possible that patients whose physicians prescribed colchicine 

might have had more severe gout and, hence, potentially greater cardiovascular risk25,26 

than the control patients in whom colchicine use was deferred. Colchicine users had 

slightly but statistically significantly higher mean serum urate levels vs nonusers, of 

potential importance, as elevated serum urate levels—even in the absence of gout—may 

reprogram monocyte/macrophages to more active inflammatory profiles through metabolic 

and epigenetic effects.27 However, allopurinol prescription, another potential measure of 

gout severity, did not differ between the groups. If the colchicineuse group was at higher 

risk for incident CAD, a benefit of colchicine could have been obscured. Third, under 

current American College of Rheumatology guidelines, long-term use of colchicine for 

gout is recommended only during the initial period of urate lowering.28 However, we 

observed that many patients received long-term colchicine, and often independently of 

allopurinol, consistent with American College of Physicians recommendations to treat gout 

“to avoid symptoms” rather than to expressly lower serum urate.29 Although compliance 

with colchicine use could not be formally assessed, a sensitivity analysis looking at varying 

durations of colchicine use was performed and did not indicate any differences. Finally, 

despite the use of the VA EMR, which captures data from all VA centres, the number 

of outcome events was relatively small. However, the study was powered according to 

MI reductions seen in previous studies (49% to 67%), and the aim of this study was to 

understand whether the underlying mechanism of benefit observed in those previous studies 
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relate to primary prevention of incident CAD.16–18 Nonetheless, the study may have lacked 

the power to observe a true but smaller-than-anticipated colchicine benefit despite the long 

follow-up. This is particularly important in the setting of the statistically significant observed 

association between use of colchicine and lower rate of incidence CAD in patients without 

CKD, when CKD was present in more than a quarter of the study cohort. In addition, 

owing to the rigourous definition of incident stable CAD that was used, and the retrospective 

study design, the outcome of interest may have been underidentified: for example, with the 

exclusion of subjects with only a clinical diagnosis of angina.

Conclusions

The results of this study suggest that colchicine may not be associated with reduction in 

incident CAD among all-comer patients with gout without known previous cardiovascular 

disease, but may have a benefit on incident CAD in patients with gout without CKD. A 

larger study or a longer follow-up period may be needed to further establish or refute the 

primary-prevention hypothesis.
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Figure 1. 
Study population.
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Table 4.

Development of incident CAD in colchicine users vs nonusers (reference) by the absence and presence of 

CAD risk factors

CAD risk factor Inverse probability weighting hazard ratio (95% CI) Interaction P value

Diabetes mellitus 0.23

 No 0.39 (0.17–0.91)

 Yes 0.71 (0.27, 1.89)

Hypertension 0.88

 No 0.59 (0.10, 3.64)

 Yes 0.51 (0.23, 1.1)

Hyperlipidemia 0.59

 No 0.44 (0.18, 1.04)

 Yes 0.57 (0.23, 1.44)

Chronic kidney disease 0.005

 No 0.31 (0.14, 0.70)

 Yes 2.09 (0.54, 7.99)

Tobacco use 0.38

 No 0.70 (0.24, 2.09)

 Yes 0.43 (0.19, 0.97)

CAD, coronary artery disease; CI, confidence interval.
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