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ABSTRACT. Objective. The ability of antiinflammatory strategies to alter cardiovascular risk has not been rigorous-

ly examined. Colchicine is an antiinflammatory agent that affects macrophages, neutrophils, and
endothelial cells, all of which are implicated in the pathogenesis of cardiovascular disease. We exam-
ined whether colchicine use was associated with a reduced risk of myocardial infarction (MI) in patients
with gout.

Methods. We conducted a retrospective, cross-sectional study of all patients with an International
Classification of Diseases, 9th ed, code for gout in the electronic medical record (EMR) of the New
York Harbor Healthcare System Veterans Affairs network and = 1 hospital visit between August 2007
and August 2008. Hospital pharmacy data were used to identify patients who had filled at least 1
colchicine prescription versus those who had not. Demographics and CV comorbidities were collected
by EMR review. The primary outcome was diagnosis of MI. Secondary outcomes included all-cause
mortality and C-reactive protein (CRP) level.

Results. In total, 1288 gout patients were identified. Colchicine (n = 576) and no colchicine (n = 712)
groups had similar baseline demographics and serum urate levels. Prevalence of MI was 1.2% in the
colchicine versus 2.6% in the no-colchicine group (p = 0.03). Colchicine users also had fewer deaths
and lower CRP levels, although these did not achieve statistical significance. Colchicine effects per-
sisted when allopurinol users were excluded from the analysis.

Conclusion. In this hypothesis-generating study, gout patients who took colchicine had a significantly
lower prevalence of MI and exhibited trends toward reduced all-cause mortality and lower CRP level
versus those who did not take colchicine. (J Rheumatol First Release June 1 2012; doi:10.3899/

jrtheum.111533)
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MYOCARDIAL INFARCTION
C-REACTIVE PROTEIN

Atherosclerosis, from plaque development to acute thrombo-
sis, is an inflammatory process'. Within the atherosclerotic
lesion, oxidized lipids induce the recruitment and activation of
leukocytes (including macrophages and T cells), the uptake of
lipids into macrophages, and the conversion of macrophages
into foam cells?>. Both modified lipids and cytokines secret-
ed from recruited leukocytes induce expression of adhesion
molecules on vascular endothelium, promoting further leuko-
cyte adhesion and influx*>. Cholesterol crystals have been
shown to directly activate the NLRP3 inflammasome, driving
production of interleukin 1B (IL-1B)7. C-reactive protein
(CRP) may also amplify the inflammatory/atherosclerotic
process®. Plaque instability is thought to arise in part from
leukocyte secretion of metalloproteinases and other matrix-
destroying enzymes®!0. Acute coronary syndrome results
from plaque rupture and intravascular thrombus formation, a
process requiring both activated tissue factor!! and the partic-
ipation of neutrophils'?!3:14. Indeed, there is growing evi-
dence that neutrophils are involved in the pathogenesis of ath-
erosclerosis at various stages!>.

Clinical outcomes data support a role for inflammation in
the pathogenesis of cardiovascular (CV) disease. Elevated
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CRP levels are associated with increased CV risk in a diverse
range of clinical settings'®1718_The presence of elevated lev-
els of inflammatory markers prior to percutaneous coronary
revascularization is associated with higher rates of periproce-
dural myocardial infarction (MI) and subsequent cardiac
events'?20. In a prospective analysis of participants in the
JUPITER trial, reduction of CRP by rosuvastatin correlated
independently with reduced CV events?!, probably through
the statin’s antiinflammatory effects®?. In patients with
rheumatoid arthritis, correction of the inflammatory state
using anti-tumor necrosis factor (TNF) therapy is associated
with reduced rates of adverse CV outcomes?>. A recent sys-
tematic review suggests that absolute neutrophil counts corre-
late with outcome in patients with acute coronary syndromes
and/or undergoing cardiac revascularization®*.

Colchicine is an effective antiinflammatory agent, used
primarily to treat familial Mediterranean fever and gout. At
low doses (0.5-0.6 mg once or twice daily), colchicine is gen-
erally safe and well tolerated?320-2728.29_Colchicine’s mecha-
nisms of action are complex and not fully elucidated. It dis-
rupts microtubule polymerization and interferes with multiple
cell functions®*3!, In the context of crystal-induced inflam-
mation, colchicine has been shown to inhibit neutrophil cell
mobility, activation (suppression of tyrosine phosphorylation
and granule enzyme release), and generation of chemotactic
signals32-3334.35 Colchicine further modulates inflammatory
cascades by increasing cAMP levels in leukocytes30-37-38 In
macrophages, colchicine can inhibit activation of the NLRP3
inflammasome3®. It may also inhibit TNF-o. synthesis and
downregulate TNF-a receptor expression in macrophages and
endothelial cells*®*#!. Even at low doses, colchicine reduces
the qualitative expression of the endothelial adhesion mole-
cules such as E-selectin®24344,

Despite its ability to target cells that are involved in vascu-
lar inflammation, the effect of colchicine on CV disease has
been evaluated only to a limited extent. Nidorf and Thompson
reported that, in patients with stable coronary artery disease
and elevated CRP, 0.5 mg colchicine twice daily resulted in a
60% decrease in CRP levels at 4 weeks, compared with con-
trol patients45. On the other hand, Raju, ef al found no lower-
ing of CRP in patients receiving 30 days of colchicine, 1 mg
daily, after MI or stroke*. Given the relative safety of
colchicine, as well as its activity against cells implicated in
plaque formation, rupture, and thrombosis, it would be desir-
able to know whether colchicine could be of benefit in pre-
venting CV events.

Patients with gout typically have multiple comorbidities
that increase their CV risk*’. Gout itself may be an independ-
ent risk factor for cardiac events and mortality*34°. Moreover,
gout is a disease in which many patients routinely use
colchicine. We therefore conducted a cross-sectional, hypoth-
esis-generating study to assess the association between
colchicine use and prevalence of MI in patients with gout.

MATERIALS AND METHODS
Our study was approved by the Institutional Review Board and Research and
Development Committee of the New York Harbor Healthcare System of the
U.S. Department of Veterans Affairs. Using the electronic medical record
(EMR) of the New York Harbor Healthcare System (New York, Brooklyn,
and Queens campus hospitals), we identified all patients with an International
Classification of Diseases, 9th ed (ICD-9) code for gout (274.XX) who had at
least 1 visit to the system between August 2007 and July 2008. (Among a
smaller cohort of 575 patients included in this group, we previously reported
that the use of an ICD-9 code diagnosis correlated well with a diagnosis of
gout confirmed by American College of Rheumatology or other rigorous clin-
ical criteria, with an accuracy of = 80% in our patient population*”.) For each
patient, we used the physician-completed problem list to identify demo-
graphics, comorbidities, and outcomes documented at any time in the patient
record before or during the enrollment period and up to 6 months after it
ended. Where problem-list data were ambiguous (e.g., overlapping or con-
flicting information listed), patient status was confirmed by direct chart
review. Values for items such as body mass index (BMI), blood pressure, and
CRP represented the most recent data available for each category. Medication
use was ascertained according to electronic pharmacy prescription record.
Patients with gout were separated into cohorts according to whether they
had been treated with colchicine. Patients who had received colchicine
according to pharmacy records of filled prescriptions were included in the
colchicine group. The primary outcome was a diagnosis of MI, defined by
physician coding (ICD-9 code 410.X). Secondary outcomes were death from
any cause (according to death notes in the EMR during or after the enrollment
year) and most recent CRP level. We analyzed the subjects further according
to colchicine and allopurinol use (neither agent, allopurinol alone, colchicine
alone, or both agents) for patient characteristics and outcomes. Statistical
comparisons for continuous variables were calculated using Student’s T test.
Statistical comparisons for categorical variables were calculated using the
chi-square test. Calculations were performed using InStat 3 (GraphPad
Software Inc.).

RESULTS

From among 40,107 patients actively registered in the EMR
of the New York Harbor Healthcare System during the study
period, we identified 1288 whose record included a diagnos-
tic code for gout. Among the gout subjects, 576 had a history
of colchicine use and 712 had no history of colchicine use
(Figure 1).

Gout patients in the study had a mean age of 71.3 years and
were overwhelmingly male (> 99%). Colchicine users and
nonusers were similar in age, sex, BMI, ethnic distribution,
and traditional risk factors for coronary artery disease (Table
1). Additionally, colchicine users and nonusers had similar
serum urate levels, based on the most recent values available.
In a subset analysis restricted to 1 of the 3 hospital sites (n =
575), colchicine (n = 236) and no-colchicine (n = 339) groups
also had similar nonsteroidal antiinflammatory drug, statin,
and aspirin use (Table 1).

In contrast to the no-colchicine group, colchicine users had
a decreased prevalence of MI (7 MI in the colchicine group vs
19 in the no-colchicine group) that was statistically significant
(RR 046, p = 0.03; Table 2). Colchicine users also demon-
strated a trend toward decreased all-cause mortality (23 deaths
in the colchicine group vs 36 in the no-colchicine group; RR
0.76, p = 0.18), although this trend did not achieve statistical
significance. Among patients for whom CRP data were avail-
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Figure 1. Study design and enrollment. CV: cardiovascular; VA: Department
of Veterans Affairs; EMR: electronic medical records; ICD-9: International
Classification of Diseases, 9th ed.

able, colchicine users (n = 135) had lower mean and median
CRP levels than non-colchicine users (n = 85), but mean CRP
differences also did not achieve statistical significance (mean
CRP colchicine users vs nonusers, 2.5 vs 3.4 mg/dl, respec-
tively; p = 0.24; median CRP colchicine users vs non-users,
0.498 vs 0.741 mg/dl; Table 2).

Because the use of billing and EMR codes to identify MI
and colchicine use may have intrinsic limitations, and because
our cross-sectional study design might have identified patients
whose colchicine use followed rather than preceded the MI
events, we directly reviewed the charts of patients with coded
MI for a more rigorous reanalysis. For this analysis, patients
were considered to have MI only if the record showed evi-
dence of cardiac enzyme elevation plus either ischemic symp-
toms, electrocardiographic changes, or imaging documenta-
tion of new focal cardiac defects, or a definitive note from a
cardiologist confirming MI. Patients lacking sufficient docu-
mentation for a definitive assessment were removed from
analysis; patients whose record definitively lacked these fea-
tures were recategorized as having had no MI. Additionally,
we confirmed whether the patients using colchicine had been
taking the drug at the time of their MI event. Patients whose
first colchicine use occurred after their MI event were recate-
gorized as non-colchicine users, and patients whose
colchicine use was found to be strictly on an as-needed basis
for attacks were excluded. In this reanalysis, the difference
between colchicine users/nonusers for MI events was even

Table 1. Comparison of all patients taking or not taking colchicine: demo-
graphics, cardiovascular risk factors, and medication use (n = 1288). Data
are percentage affected or mean + SD.

Characteristic Colchicine, No Colchicine,
n =576 n="712
Age, yrs 713+11.8 713+ 119
Sex
Male 99.6 99.2
Female 04 0.8
Race/ethnicity
White 482 509
Black 383 327
Hispanic 72 6.1
Pacific Islands 1 0.8
Asian 13 1.1
Not stated 4.8 8.7
Body mass index 295+£5.6 294 +£5.7
Hypertension 86.4 82.7
SBP, mm Hg 1295 + 19 128.7 £ 18.6
DBP, mm Hg 73.5+13 72.7+13.1
Diabetes 29.3 293
HgbAlc, % 63+15 64+25
Hyperlipidemia 63.9 64.2
LDL, mg/dl 916 £31.9 91.6 £26.6
HDL, mg/dl 468 +153 478 +149
Kidney disease 347 319
eGFR, ml/min 68.6 £26.2 67.5 +26.6
Serum creatinine, mg/dl 14+08 15«12
Peripheral vascular disease 7.1 7.6
Coronary artery disease 304 278
Congestive heart failure 11.7 104
Coronary bypass 42 48
Current smoker 11.7 10.5
Serum urate 7.8+2.1 75+2.1
Statin use* 572 57.5
NSAID use* 21.6 17.1
Aspirin use* 41.1 41
Allopurinol use 46.9 40.7

* Subset analysis of 236 colchicine users and 339 nonusers. LDL: low-den-
sity lipoprotein; HDL: high-density lipoprotein; eGFR: estimated glomeru-
lar filtration rate; SBP: systolic blood pressure; DBP: diastolic blood pres-
sure; NSAID: nonsteroidal antiinflammatory drugs.

more prominent than in the original cross-sectional analysis:
colchicine users had an MI prevalence of 0.0017 versus an MI
prevalence of 0.02 for non-colchicine users (RR 0.08, p =
0.0015).

In an analysis of our patient population according to allop-
urinol use, we identified 306 patients who took colchicine
without allopurinol, 289 who took allopurinol without
colchicine, 270 who took both, and 423 patients taking neither
agent. Patients in these groups were again similar in terms of
demographics and cardiac risk factors, with the exception of
chronic kidney disease, which was markedly lower in the
allopurinol-use groups (Table 3). Compared with patients who
used neither colchicine nor allopurinol, patients who used
allopurinol alone demonstrated a trend toward decreased
prevalence of MI that did not achieve statistical significance
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Table 2. Myocardial infarction (MI) and death rates, and most recent C-reactive protein (CRP) levels in patients

with gout taking or not taking colchicine (n = 1288).

Outcome Colchicine, No Colchicine, p Relative Risk
n=>576 n=712

MI, % 1.2 2.6 0.03 0.46

Death, % 39 5.1 0.18 0.76

CRP, mean + SD mg/dl 25+46 34+56 0.24 —

Table 3. Demographics, cardiovascular risk factors, and medication use in patients taking neither drug, allo-
purinol, colchicine, or both agents (n = 1288). Data are percentage affected or mean + SD.

Characteristic Neither Drug, Allopurinol, Colchicine, Both,
n=423 n =289 n =306 n =270
Age, yrs 723+ 112 705+ 12.8 710+45 718 +11.5
Sex
Male 99.0 99.0 994 100
Female 1.0 1.0 0.6 0
Race/ethnicity
White 52.8 469 47.1 48.5
Black 327 32.1 35.6 412
Hispanic 59 6.2 12.1 44
Pacific Islands 0.7 1.0 1.0 1.1
Asian 1.7 03 1.6 1.1
Not stated 6.2 124 3.6 37
Body mass index 290+55 300+£60 291+ 1.1 299+58
Hypertension 86.5 77.0 89.5 83.0
SBP, mm/Hg 1269+ 173 1313+ 199 1285+ 11.5 130 + 18.3
DBP, mm/Hg 709+ 129 754 +13.0 728 8.0 743 +£133
Diabetes 294 293 29.0 29.6
HgbAlc (%) 65+44 646 +12 634+19 63+1.1
Hyperlipidemia 64.7 634 614 66.7
LDL, mg/dl 90.0 +33.3 939 +32.8 89.6+95 93.8 £33.8
HDL, mg/dl 476 +13.7 48.1 £ 16.5 472 +45 463 +17.0
Kidney disease 429 159 418 26.7
eGFR, ml/min 66.0 +29.6 718 +£275 69.2 +£25.0 68.0 +28.5
Serum creatinine, mg/dl 15+10 15+14 13+05 15+09
Peripheral vascular disease 7.1 8.3 6.5 7.8
Coronary artery disease 332 20.0 34.0 26.3
Congestive heart failure 10.0 11.7 92 144
Coronary bypass 40 59 2.6 59
Current smoker 12.6 73 16 70
Serum urate 75+2.1 75+20 7.7+025 78+22
Statin use* 58.1 65.1 520 16.2
NSAID use* 194 17.1 232 523
Aspirin use* 36.6 425 45.6 414

* Subset analysis of 575 patients from a single institution: 193 prescribed neither allopurinol nor colchicine, 146
prescribed allopurinol only, 125 prescribed colchicine only, 111 prescribed both drugs. LDL: low-density
lipoprotein; HDL: high-density lipoprotein; eGFR: estimated glomerular filtration rate; SBP: systolic blood
pressure; DBP: diastolic blood pressure; NSAID: nonsteroidal antiinflammatory drugs.

(allopurinol vs no drug 2.08% vs 3.08%, respectively; RR
0.68, p = 0.21). In contrast, subjects who used colchicine
alone demonstrated a statistically significant decrease in MI
prevalence (colchicine alone vs no drug 0.6% vs 3.08%; RR
0.19, p = 0.01; Figure 2). Use of both colchicine and allopuri-
nol also resulted in a decrease in MI relative to no drug (1.1%
vs 3.08%; RR 0.35, p = 0.046). The effect of colchicine
together with allopurinol for this outcome did not differ sig-
nificantly from that of colchicine alone (p = 0.27). Colchicine

patients again demonstrated a nonsignificant trend toward
reduced all-cause mortality (colchicine alone vs no drug 4.3%
vs 5.9%; RR 0.73, p = 0.16).

DISCUSSION

To our knowledge, ours is the first study correlating the use of
colchicine with decreased acute coronary events. In our study,
patients with gout who used colchicine had a significantly
lower prevalence of MI than those who did not use colchicine.
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Figure 2. Prevalence of diagnosis of myocardial infarction (MI) and death in
gout patients using neither allopurinol nor colchicine, allopurinol alone,
colchicine alone, or both agents. *p < 0.05 vs patients using neither agent.

We observed no differences in demographics or traditional
cardiac risk factors to account for the differences in outcomes
between the colchicine and no-colchicine groups.

The fact that colchicine users had similar prevalence of
diagnosis of coronary artery disease, peripheral vascular dis-
ease, etc., suggests that any possible colchicine effect may be
more likely to relate to effects on acute coronary syndrome,
rather than to the development of atherosclerosis.

While our data do not permit us to identify or confirm a
mechanism of colchicine action to explain a possible cardio-
protective effect, it is plausible that colchicine might act to
support plaque stability and/or reduce the effects of plaque
rupture by blocking macrophage activation, endothelial acti-
vation, and neutrophil influx and activation, or a combination
of all 3. Although colchicine has not been shown to have
strong effects on platelets46, it is not established whether the
ability of colchicine to alter vascular and cellular expression
of adhesion molecules could influence platelet adhesion to
modulate thrombus formation.

In keeping with the findings of Nidorf and Thompson*?,
we observed a trend toward reduced CRP levels in the patients
who used colchicine, although this reduction did not achieve
statistical significance. Factors limiting our ability to assess
differences in CRP include the fact that not all subjects had
CRP levels available for analysis. Additionally, some of the
CRP tests reviewed in our study were ordered in the midst of
acute gout attacks. Consequently, some CRP values were
extremely high, and the range of CRP values within each
patient group was wide. Although patients who used
colchicine had an overall reduced all-cause mortality, these
trends also did not achieve statistical significance, possibly as
a result of our relatively small sample size.

Hyperuricemia has been proposed as an independent risk
factor for CV disease, and recent studies suggest that the use

of urate-lowering agents such as xanthine oxidase inhibitors is
associated with reduction in CV risk, including MI30-12-354,
In our analysis of subjects according to allopurinol and
colchicine use (neither agent, allopurinol alone, colchicine
alone, or both agents), patient demographics and traditional
risk factors were similar across the 4 groups, with the excep-
tion of lower prevalence of chronic kidney disease among
allopurinol users, probably relating to primary care physi-
cians’ reluctance to prescribe allopurinol in the setting of renal
insufficiency>>°. Overall, use of allopurinol did not appear to
be confounding the reduced prevalence of MI observed in the
colchicine group because (1) users of allopurinol alone did not
have a significantly lower prevalence of MI compared to
patients taking neither drug, and (2) patients taking colchicine
with or without allopurinol had fewer MI relative to patients
taking neither drug.

Our study has both strengths and limitations. Although our
cohort was relatively large, it is small in comparison to stud-
ies using epidemiologic or insurance databases, which may
have limited our ability to achieve statistical significance for
modest drug effects. Our use of a gout population allowed us
to study colchicine associations in a patient cohort that both is
at increased CV risk and has a high rate of colchicine use; on
the other hand, in this cohort it may not be possible to distin-
guish direct CV effects of colchicine from those that relate to
gout treatment per se. Further, while we previously reported
an accuracy of 80% for confirmed gout diagnosis among
patients with an ICD-9 code for gout*’, we note that Malik, et
al found a lower correlation between electronic codes and
confirmation of diagnosis in a VA population’’, and acknowl-
edge that use of ICD-9 codes may be a limitation in our study.
The cross-sectional design of our study, while useful for a
pilot project, also has inherent limitations. Given the study
design, we were unable to examine treating physicians’ rea-
sons for using or not using colchicine in a given patient, intro-
ducing the possibility of confounding by indication; however,
as noted, the 2 groups had no significant differences in estab-
lished cardiac risk factors (including renal function), poten-
tially mitigating this limitation. Importantly, the retrospective,
cross-sectional approach did not permit us to analyze the
chronologic relationship between duration of gout, start and
duration of colchicine use, and occurrence of MI. Thus, our
observed association between colchicine use and MI preva-
lence must be considered hypothesis-generating rather than
definitive, regarding any question of cause and effect. We are
currently developing additional, cohort-based, non-cross-sec-
tional studies to address these limitations.

There is growing interest in antiinflammatory strategies as
a means of reducing CV morbidity and mortality. Studies are
under way to evaluate whether methotrexate and IL-1 antag-
onists reduce CV events in patients with coronary artery dis-
ease’®?. Our data suggest that colchicine use is associated
with a reduced risk of MI in patients with gout. This observa-
tion provides a rationale for further studies to investigate this
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association, perhaps including prospective studies to evaluate
the effects of colchicine on CV events in high-risk patients
with or without gout. Given the relatively benign side effect
profile of low-dose colchicine in most clinical settings,
colchicine could provide a useful addition to the resources for
prevention or treatment of CV disease.
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