Jefferson

Thomas Jefferson University

HOME OF SIDNEY KIMMEL MEDICAL COLLEGE Jefferson D ig ital Com monS

Thomas Jefferson University

Division of Cardiology Faculty Papers Division of Cardiology
3-4-2023

Risk of Coronary Artery Disease in Patients With Gout on
Treatment With Colchicine: A Systematic Review and Meta-
Analysis

Muhammad U Siddiqui

Joey Junarta

Swaminathan Sathyanarayanan

Kirpal Kochar

Wagas Ullah

See next page for additional authors

Follow this and additional works at: https://jdc.jefferson.edu/cardiologyfp

0‘ Part of the Cardiology Commons, and the Internal Medicine Commons

Let us know how access to this document benefits you

This Article is brought to you for free and open access by the Jefferson Digital Commons. The Jefferson Digital
Commons is a service of Thomas Jefferson University's Center for Teaching and Learning (CTL). The Commons is
a showcase for Jefferson books and journals, peer-reviewed scholarly publications, unique historical collections
from the University archives, and teaching tools. The Jefferson Digital Commons allows researchers and interested
readers anywhere in the world to learn about and keep up to date with Jefferson scholarship. This article has been
accepted for inclusion in Division of Cardiology Faculty Papers by an authorized administrator of the Jefferson
Digital Commons. For more information, please contact: JeffersonDigitalCommons@jefferson.edu.


https://jdc.jefferson.edu/
https://jdc.jefferson.edu/cardiologyfp
https://jdc.jefferson.edu/cardiology
https://jdc.jefferson.edu/cardiologyfp?utm_source=jdc.jefferson.edu%2Fcardiologyfp%2F118&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/683?utm_source=jdc.jefferson.edu%2Fcardiologyfp%2F118&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1356?utm_source=jdc.jefferson.edu%2Fcardiologyfp%2F118&utm_medium=PDF&utm_campaign=PDFCoverPages
https://library.jefferson.edu/forms/jdc/index.cfm
http://www.jefferson.edu/university/teaching-learning.html/

Authors

Muhammad U Siddiqui, Joey Junarta, Swaminathan Sathyanarayanan, Kirpal Kochar, Wagas Ullah, and D
L Fischman



1JC Heart & Vasculature 45 (2023) 101191

ELSEVIER

Contents lists available at ScienceDirect

journal homepage: www.sciencedirect.com/journal/ijc-heart-and-vasculature

‘‘‘‘‘‘‘‘ el of
CARDIOLOGY
IE %

EART &
VASCULATURE

IJC Heart & Vasculature

L)

Check for

Risk of coronary artery disease in patients with gout on treatment with e
Colchicine: A systematic review and meta-analysis

Muhammad U. Siddiqui®", Joey Junarta b Swaminathan Sathyanarayanan , Kirpal Kochar b

Wagqas Ullah %, David L. Fischman®

& Jefferson Heart Institute, Thomas Jefferson University Hospital, Philadelphia, PA, USA
Y Division of Internal Medicine, Thomas Jefferson University Hospital, Philadelphia, PA, USA
¢ Sanford School of Medicine, University of South Dakota, USA

ARTICLE INFO ABSTRACT
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Background: Colchicine has anti-inflammatory properties, but its utility in improving cardiovascular outcomes
has been disputed. Here, we study the impact of colchicine on cardiovascular outcomes in patients with gout with
and without coronary artery disease (CAD).

Methods: Medline, Web of Science and Cochrane Central Register of Controlled Trials were systematically
searched to identify relevant studies. Primary outcomes included myocardial infarction (MI), percutaneous
coronary intervention (PCI), and coronary artery bypass grafting (CABG). Secondary outcomes included stroke
and all-cause mortality.

Results: We included 4 observational studies comprising 10,026 patients with gout on treatment with colchicine.
There was no significant difference in the risk of myocardial infarction (risk ratio [RR] 0.71; 95% confidence
interval [CI], 0.36-1.39), need for PCI, or need for CABG, between patients on colchicine and those not receiving
colchicine. Colchicine was associated with a significantly lower risk of all-cause mortality (RR 0.58; 95% CI
0.43-0.79).

Conclusion: Non-randomized studies suggest that risk of MI, stroke and revascularization is not higher in gout

patients treated with colchicine compared to gout patients without colchicine treatment.

1. Introduction

Inflammation is known to play a major role in the pathogenesis and
progression of coronary artery disease (CAD). [1] However, the use of
anti-inflammatory drugs in CAD have demonstrated mixed results. In the
Cardiovascular Reduction Inflammation Trial (CIRT), the use of meth-
otrexate did not result in fewer cardiovascular (CV) events compared
with placebo among patients with stable atherosclerosis. [2] On the
other hand, the monoclonal antibody canakinumab, was shown to
reduce CV outcomes when compared to placebo (CANTOS) in those with
previous myocardial infarction (MI). [3] Considering this, scientists
have been in search of a cost effective and safe anti-inflammatory
therapy with favorable effects on the CV system. Colchicine fits this
profile and has been under study in recent years. Colchicine inhibits
neutrophil migration and the NLRP3 inflammasome. [4] Importantly, it
acts not only against urate crystals in gouty joints, but also against

cholesterol crystals in atherosclerotic coronary arteries. [4] Colchicine
also decreases the production of the inflammatory marker IL-6 in acute
coronary syndrome (ACS). [5] Thus, the interest in colchicine remains,
and it has been studied repeatedly in those with CAD. However, the
results have been mixed. The LoDoCo trial randomly assigned 0.5 mg a
day of colchicine versus no colchicine in patients with stable coronary
disease already receiving aspirin and/or clopidogrel and statins. [6] The
trial showed a reduction in the risk of CV events. [6] This is in contrast to
the COLCOT trial, where recruited patients within 30 days after a MI
were randomized to colchicine 0.5 mg daily versus placebo. [7]
Colchicine was not found to be superior in reducing individual outcomes
of mortality, MI, or cardiac arrest. [7] To supplement these findings, we
performed this meta-analysis to assess CV outcomes in patients with gout
treated with colchicine compared to those who did not receive colchi-
cine. The findings of this analysis will further support whether colchi-
cine is beneficial or not in patients with or without CAD.
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2. Methods

This systematic review and meta-analysis was reported according to
the Preferred Reporting Items for Systematic Review and meta-Analyses
(PRISMA) guidelines. [8] Medline, Web of Science and Cochrane Central
Register of Controlled Trials were searched from database inception
through January 2021 using the following combination of keywords:
gout OR gouty arthritis or uric acid calculi AND colchicine AND
myocardial infarction OR coronary artery disease OR coronary heart
disease OR coronary atherosclerosis. No time restriction was placed on
the search; however, language was restricted to English. We also
searched trial registries, https://www.clinicaltrialresults.org, www.
clinicaltrials.gov, abstracts, and presentations from major CV pro-
ceedings. All citations retrieved from the search were transferred to
EndNote X7.5 (Thompson ISI ResearchSoft, Philadelphia, Pennsylva-
nia). Reference manager and duplicates were removed.

All citations were screened by one reviewer (MUS). Eligible studies
reported on the risk or prevalence of MI or CAD in patients with gout
treated with colchicine. We included randomized and non-randomized
studies. Exclusion criteria include colchicine use for secondary preven-
tion of CAD or gout patients not on colchicine.

The primary endpoints were MI, need for percutaneous coronary
intervention (PCI), and coronary artery bypass graft (CABG). Secondary
outcomes included stroke and all-cause mortality.

Data on year of publication, study design, inclusion criteria, primary
endpoints, and follow-up duration was extracted using a standardized
data extraction form. Risk of bias was assessed using the Modified
Newcastle-Ottawa scale for observational studies [9], which assesses 3
domains: patient selection, comparability, and outcome assessment. The
methodological quality of a study was graded as high or low based on
whether the study had adequate adjustment for confounders, which we
judged to be the most critical domain affecting the outcome of
myocardial infarction. [10] Table 1 and Fig. 1 shows the risk of bias
assessment.

We extracted or calculated a risk ratio (RR) and 95 % confidence
intervals (CI) from each study. RRs were pooled using a random effect
model to account for between study variance. [14] The I-statistic was
quantified to measure heterogeneity with values > 25 %, 50 %, and 75 %
consistent with low, moderate, and high degrees of heterogeneity,
respectively. [15] Review Manager Software v5.4 was used for the
analysis. P-values<0.05 were considered to be statistically significant.
Certainty in the evidence (i.e., confidence in the final estimates), was
assessed using the GRADE approach (Grades of Recommendation,
Assessment, Development, and Evaluation) based on the risk of bias,

Table 1
Risk of bias assessment of the included studies.

Modified Included studies
I(\)Ift‘/::vaelstsliale Crittenden, Shah, 2020 Ju, 2020 Solomon,
2012 2016

Selection 4 3 4 4

Comparability 0 2 0 1

Adjustment Unadjusted Standardized The Adjusted for
mean difference  outcome age, gender
was calculated assessed and race.
between groups ~ was Unadjusted
to verify the unadjusted for other co-
balance of morbidities
covariates

Outcome 2 3 2 2

Total 6 8 6 7

Legend: For selection, the highest score was 4 based on representativeness of the
exposed cohort, selection of the non-exposed cohort, ascertainment of exposure,
and outcome of interest at the start of the study; for comparability, the highest
score was 2 based on comparability of the cohort; and for outcome, the highest
score was 3 based on assessment of outcome, follow-up period, and adequacy of
the follow-up.
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Crittenden, 2012

Ju, 2020

Shah, 2020

® @ | ® | ® | selective reporting (reporting bias)

® S 0 @ | otherbias

® @ | ® | ® |Incomplete outcome data (attrition bias)

® @ | ® | @ |Blinding of outcome assessment (detection bias)

Solomon, 2016

® | ® | ® | ® | Blinding of participants and personnel (performance bias)

©® O O @ | ~nocationconcealment (selection bias)

® O ©® O  r:andomsequence generation (selection bias)

Fig. 1. Risk of bias summary in the included studies.
imprecision, indirectness, inconsistency, and publication bias. [16].
3. Results

Of 69 potential articles screened, 4 studies [11-13,17] comprising
10,026 patients with gout were included (Fig. 2). Of these, 6,800 pa-
tients were treated with colchicine and 3,426 were not. There was no
mention of the dosage of colchicine used in these studies. All studies
included were observational (non-randomized). Baseline characteristics
of the included studies are provided in Table 2. Three studies provided
information on the uric acid status of the populations studied.
[12,13,17] There was no difference in serum urate levels between pa-
tients on colchicine versus not on colchicine (7.8 + 2.1 vs 7.5 + 2.1 mg/
dL) in the study by Crittenden et al. [12] In the studies by Solomon et al.
and Shah et al., those on colchicine had higher urate levels versus those
not on colchicine (8.4 + 2.8 vs 7.1 + 2.9 mg/dL; p = 0.003, 8.3 + 2.0 vs
7.6 + 2.4; p =0.006). [13,17] Two studies did not specify the follow-up
period [11,12]. Overall mean age across both groups was 69.3 (Table 3).
The mean age could not be obtained for the outcome measured in one
study. [11] Table 4 demonstrates the outcomes of included studies with
the number of events.

Three studies reported all-cause mortality with a total of 9510 pa-
tients. [11-13] Pooled results identified a significantly lower risk of all-
cause mortality in patients with gout on colchicine compared with the
non-colchicine group (RR 0.58; 95 % CI 0.43-0.79; Fig. 3).

All studies included MI as one of the outcomes. Pooled results of the 4
studies showed no difference in the risk of MI in gout patients on
colchicine when compared to those not on colchicine (RR 0.71; 95 % CI
0.36-1.39; Fig. 4). [11-13,17].


https://www.clinicaltrialresults.org
http://www.clinicaltrials.gov/
http://www.clinicaltrials.gov/
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Records identified through
database searching

Additional records identified
through other sources

(n=69)

(n=0)

Records after duplicates removed

(n=65)

Records screened
(n=65)

Full-text articles assessed
for eligibility
(n=10)

Records excluded
(n=55)

4

Studies included in
qualitative synthesis
(n=4)

Studies included in
quantitative synthesis
(meta-analysis)
(n=4)

A 4

Full-text articles excluded,
with reasons
(n=6)

3 articles did not fulfill
inclusion criteria and
3 articles were reviews.

Fig. 2. The Preferred Reporting Items for Systematic Reviews and meta-Analyses (PRISMA) flow diagram of the included studies.

Table 2
Baseline characteristics of the included studies.
Author, Year  Study Design Inclusion Criteria Endpoints Follow-up  Other Exclusion Criteria
duration treatments
Crittenden, Cross-sectional Patients with gout on colchicine Primary: myocardial infarction N/A Allopurinol NR
2012 study between August 2007 to July 2008 Secondary: all-cause mortality,
at a single center CRP level
Ju, 2020 Retrospective Patients with gout or were Primary: composite of NR Xanthine Patients under 18 years old, history
cohort study prescribed xanthine oxidase hospitalization due to heart oxidase of MACE or heart failure before first
inhibitors between January 2013 to  failure, MACE inhibitors gout diagnosis, or on any xanthine
December 2017at 9 hospitals and Secondary: all-cause mortality oxidase inhibitors before first gout
47 outpatient clinics diagnosis.
Shah, 2020 Retrospective Patients with gout and/or Primary: myocardial infarction 8 years Allopurinol Patients under 45 or over 85 years
cohort study hyperuricemia between January old, female, or history of
2000 to December 2009 at a single cardiovascular disease
center
Solomon, Retrospective Patients with gout between 2006 Primary: first event of Median Allopurinol NR
2016 cohort study and 2011 at a single center myocardial infarction, stroke, 1.31 years

or transient ischemic attack
Secondary: primary outcome
with subsequent
revascularization procedure
(PCI, CABG), all-cause
mortality

Legend: CRP c-reactive protein, N/A not applicable, NR not reported, MACE major adverse cardiovascular events, PCI percutaneous coronary intervention, CABG
coronary artery bypass graft.
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Table 3
Age and sex of included patients.
Study Group Sex Age
Male Female Both Mean SD Median Range
Crittenden, 2012 Colchicine 574 2 576 71.3 11.8 NR NR
No Colchicine 706 6 712 71.3 11.9 NR NR
Ju, 2020 Colchicine NR NR 5277 NR NR NR NR
No Colchicine NR NR 1937 NR NR NR NR
Shah, 2020 Colchicine 446 0 446 64.0 9.0 NR NR
No Colchicine 276 0 276 64.0 10.0 NR NR
Solomon, 2016 Colchicine 319 182 501 72.2 10.6 NR NR
No Colchicine 319 182 501 73.0 12.3 NR NR

Legend: NR not reported.

Table 4
Outcomes from the included studies with number of events and p-values.
Author, Year Outcomes Colchicine No P-
colchicine value
Crittenden, Myocardial infarction 7/576 19/712 0.03
2012 All-cause mortality 23/576 36/712 0.76

C-reactive protein 2.5 (4.6) 3.4 (5.6) 0.24

Ju, 2020 Heart failure 419/5277 142/1937 NR
hospitalization
Myocardial infarction 160/5277 54/1937 NR
Cardiovascular death 9/5277 3/1937 NR
stroke 183/5277 73/1937 NR
All-cause mortality 1162/ 673/1937 NR

5277

Shah, 2020 Myocardial infarction 8/446 3/276 0.55
Percutaneous coronary 11/446 6/276 NR
intervention
Coronary artery bypass 5/446 2/276 NR
graft

Solomon, Myocardial infarction 18/501 45/501 NR

2016 Stroke 9/501 35/501 NR

Transient ischemic attack ~ 6/501 10/501 NR
All-cause mortality 43/501 103/501 NR
Coronary artery bypass 7/501 3/501 NR
graft
Percutaneous coronary 26/501 34/501 NR
intervention

Legend: NR not reported.

Two studies reported PCI as an outcome with a total of 1724 patients.

[13,17] Pooled results did not show a significant difference in PCI be-
tween colchicine and no colchicine in patients with gout (RR 0.83; 95 %
CI 0.53-1.29; Fig. 4).

Two studies reported CABG as an outcome with a total of 1724 pa-
tients. [13,17] Pooled results from these studies revealed no significant
difference in CABG between the two groups (RR 1.98; 95 % CI
0.70-5.58; Fig. 4).

Two studies reported stroke as an outcome with a total of 8,216
patients. [11,13] Pooled results identified no statistical difference in the
risk of stroke among gout patients on colchicine when compared to gout
patients not on colchicine (RR 0.51; 95 % CI 0.15-1.78; Fig. 3).

The sensitivity analysis of the pooled findings after the exclusion of
the unadjusted data from the studies by Crittenden et al and Ju et al
showed results consistent with the overall RR of MI (RR 0.71; 95 % CI
0.18-2.78; Fig. 5). [11,12] The Chi-squared test for sub-group differ-
ences was also non-significant (p = 0.92). Furthermore, the sensitivity
analysis of the pooled findings after the exclusion of the studies that did
not include patients with baseline CAD showed results contrary to the
overall RR of MI in favor of patients treated with colchicine (RR 0.41; 95
% CI 0.26-0.65; Fig. 6). The Chi-squared test for sub-group differences
was also significant (p < 0.01). [12,13].

The included studies were observational with variable methodolog-
ical quality with increased risk of selection and confounding bias. Two
studies did not adjust for confounders and therefore had high risk of
confounding bias [11,12], whereas another study only adjusted for age,
sex, and race. [13] There was high risk of selection bias in all the four
studies given the lack of randomization and blinding. We were unable to

Colchicine No colchicine Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.2.1 Stroke
Ju, 2020 183 5277 73 1937 536% 0.92[0.71,1.20]
Solomon, 2016 9 sM 35 501 46.4% 0.26[0.12,053] ——
Subtotal (95% CI) 5778 2438 100.0% 0.51[0.15, 1.78]
Total events 192 108
Heterogeneity: Tau®*= 0.74; Chi*=10.66, df=1 (P=0.001); F=91%
Test for overall effect: Z=1.06 (P = 0.29)
1.2.2 All Cause Mortality
Crittenden, 2012 23 576 36 712 20.8% 0.79[0.47,1.32] —
Ju, 2020 1162 5277 673 1937 47.9% 0.63[0.59, 0.69] |
Solomon, 2016 43 50 103 501 31.2% 0.42[0.30,0.58] ——
Subtotal (95% CI) 6354 3150 100.0% 0.58[0.43,0.79] <>
Total events 1228 812
Heterogeneity: Tau®*= 0.05; Chi*=6.57, df=2 (P=0.04); F=70%
Test for overall effect: Z= 3.46 (P = 0.0005)

0.01 01 10 100

Favours Colchicine Favours No Colchicine

Fig. 3. Forest plot for all-cause mortality and stroke comparing gout patients on colchicine versus not on colchicine. Legend: The pooled risk ratio with 95%
confidence intervals were calculated using a random effects model. Weight refers to the contribution of each study to the pooled estimate. Squares and horizontal
lines denote the point estimate and 95% confidence interval for each study’s risk ratio. The diamond signifies the pooled risk ratio; the diamond center denotes the

point estimate and the width denotes the 95% confidence interval.
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Colchicine No colchicine Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Myocardial Infarction
Crittenden, 2012 7 576 19 712 225% 0.46[0.19,1.08] —
Ju, 2020 160 5277 54 1937 334% 1.09[0.80, 1.47) —-
Shah, 2020 8 446 3 276 15.0% 1.65[0.44,6.17] S
Solomon, 2016 18 501 45 501 29.2% 0.40[0.23, 0.68] —
Subtotal (95% ClI) 6800 3426 100.0% 0.71[0.36, 1.39] i
Total events 193 121
Heterogeneity: Tau®*=0.32; Chi*=13.19,df=3 (P=0.004); F=77%
Test for overall effect: Z=1.00 (P =0.32)
1.1.2 Percutaneous Coronary Intervention
Shah, 2020 11 446 6 276 20.2% 1.13[0.42,3.03] g _—
Solomon, 2016 26 501 34 501 79.8% 0.76 [0.47,1.25] 1|‘
Subtotal (95% CI) 947 777 100.0% 0.83[0.53, 1.29]
Total events 37 40

Heterogeneity: Tau®= 0.00; Chi*=0.49, df=1 (P =0.48); F=0%
Test for overall effect: Z=0.83 (P = 0.40)

1.1.3 Coronary Artery Bypass Grafting

Shah, 2020 5 446 2 276 40.5%
Solomon, 2016 7 5M 3 501 59.5%
Subtotal (95% Cl) 947 777 100.0%
Total events 12 5

Heterogeneity: Tau®= 0.00; Chi*=0.14, df=1 {(P=0.70); F= 0%
Test for overall effect: Z=1.28 (P = 0.20)

1.55[0.30, 7.92] ——
2.33[0.61, 8.97] ——
1.98 [0.70, 5.58] e
0.01 0.1 10 100

Favours Colchicine Favours No Colchicine

Fig. 4. Forest plot for primary outcomes comparing gout patients on colchicine versus not on colchicine. Legend: The pooled risk ratio with 95% confidence intervals
were calculated using a random effects model. Weight refers to the contribution of each study to the pooled estimate. Squares and horizontal lines denote the point
estimate and 95% confidence interval for each study’s risk ratio. The diamond signifies the pooled risk ratio; the diamond center denotes the point estimate and the

width denotes the 95% confidence interval.

Colchicine No colchicine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.3.1 Adjusted
Shah, 2020 8 446 3 276 406% 1.65(0.44,6.17) — T
Solomon, 2016 18 501 45 501 59.4% 0.40[0.23, 0.68) ——
Subtotal (95% CI) 947 777 100.0% 0.71[0.18, 2.78] e
Total events 26 48
Heterogeneity. Tau®*= 0.74, Chi*= 3.82, df=1 (P=0.05), F=74%
Test for overall effect: Z=0.49 (P = 0.62)
1.3.2 Unadjusted
Crittenden, 2012 7 576 19 712 38.9% 0.46[0.19,1.08) —
Ju, 2020 160 5277 54 1937 61.1% 1.09[0.80,1.47) ;
Subtotal (95% CI) 5853 2649 100.0% 0.78 [0.34, 1.78]
Total events 167 73
Heterogeneity: Tau*= 0.27; Chi*= 3.51, df=1 (P=0.06); F=71%
Test for overall effect: Z= 0.60 (P = 0.55)

0.01 01 10 100

Test for subgroup differences: Chi*=0.01, df=1 (P=092), F=0%

Favours Colchicine Favours No Colchicine

Fig. 5. Forest plot for myocardial infarction comparing gout patients on colchicine versus not on colchicine in adjusted and unadjusted subgroups. Legend: The
pooled risk ratio with 95% confidence intervals were calculated using a random effects model. Weight refers to the contribution of each study to the pooled estimate.
Squares and horizontal lines denote the point estimate and 95% confidence interval for each study’s risk ratio. The diamond signifies the pooled risk ratio; the
diamond center denotes the point estimate and the width denotes the 95% confidence interval.

statistically evaluate publication bias due to the small number of
included studies. The estimates were precise for MI, stroke, and all-cause
mortality (large number of events). Whereas PCI and CABG analyses
had<100 events. There was no indirectness or evidence of publication
bias. Heterogeneity was noted among the included studies. The quan-
tified 12 value for each individual outcome investigated are as follows:
all-cause mortality 70 % (moderate), MI 77 % (high), PCI 0 % (minimal),
CABG 0 % (minimal), stroke 91 % (high). Overall, the certainty in the
estimates in all the 5 outcomes was judged to be low.

3.1. Discussion

Due to its anti-inflammatory properties, colchicine has been postu-
lated to have beneficial effects in atherosclerotic coronary disease pa-
tients. This is particularly true in the prevention of ACS, the
pathophysiology of which revolves around plaque rupture and the in-
flammatory cascade that follows. A recent meta-analysis by Ullah et al.
[18] revealed that colchicine offers no significant reduction in major
adverse cardiovascular events (MACE) with a potential for increased risk
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Colchicine No colchicine Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.4.1 CAD
Crittenden, 2012 7 576 19 712 27.7% 0.46([0.19,1.08] — &
Solomon, 2016 18 501 45 501 72.3% 0.40[0.23, 0.68] —
Subtotal (95% CI) 1077 1213 100.0% 0.41[0.26, 0.65] >
Total events 25 64

Heterogeneity: Tau®= 0.00; Chi*= 0.06, df=1 (P = 0.80); F= 0%
Test for overall effect: Z= 3.81 (P = 0.0001)

1.4.2 No CAD

Ju, 2020 160 5277 54 1837 950%
Shah, 2020 8 446 3 276 5.0%
Subtotal (95% CI) 5723 2213 100.0%
Total events 168 57

Heterogeneity: Tau*= 0.00; Chi*= 0.36, df=1 (P = 0.55); F= 0%
Test for overall effect: Z= 0.69 (P = 0.49)

Test for subaroup differences: Chi*=12.75, df=1 (P = 0.0004), F= 92.2%

1.09[0.80, 1.47)
1.65[0.44,6.17)
1.11[0.83, 1.49]

0.01 0.1 10 100
Favours colchicine Favours no colchicine

Fig. 6. Forest plot for myocardial infarction comparing gout patients on colchicine versus not on colchicine in studies that did not include patients with coronary
artery disease. Legend: The pooled risk ratio with 95% confidence intervals were calculated using a random effects model. Weight refers to the contribution of each
study to the pooled estimate. Squares and horizontal lines denote the point estimate and 95% confidence interval for each study’s risk ratio. The diamond signifies the
pooled risk ratio; the diamond center denotes the point estimate and the width denotes the 95% confidence interval.

of gastrointestinal adverse effects in patients with stable and unstable
CAD. The aim of our meta-analysis is to study the effects of colchicine in
patients with gout on the incidence of acute CV events. Therefore, only
patients with gout were included, which is contrary to Ullah et al. The
results reveal that colchicine use in patients with gout did not reduce the
incidence of MI, stroke, or rates of revascularization compared to those
not treated with colchicine. This is similar to the results of the meta-
analysis conducted by Ullah et al.

In recent years, multiple trials have investigated the effect of
colchicine on CV outcomes in patients with CAD. The LoDoCo trial
identified 532 individuals with established CAD receiving anti-platelets
and a statin and randomly assigned participants in a 1:1 manner to
either colchicine 0.5 mg daily or no colchicine. The results showed that
colchicine significantly reduced the incidence of ACS in patients with
established CAD. [6] However, the study suffered from low power and
was without a placebo arm, thus, it was only observer blinded. The
COLCOT trial addressed these design limitations and investigated the
effects of colchicine in patients with stable CAD within one month of MI.
Colchicine was found to be beneficial in reducing MACE. However, on
analyzing individual endpoints of mortality, MI and cardiac arrest,
colchicine was not superior to placebo. There was a difference in the
primary efficacy composite endpoint of death from CV causes, resusci-
tated cardiac arrest, MI, stroke, or urgent hospitalization for angina
leading to coronary revascularization. This is secondary to the increased
risk of stroke and angina in the placebo group. [7].

The recently published LoDoCo2 trial [19] studied the effect of low
dose 0.5 mg colchicine on the risk of CV events. A total of 5522 patients
with chronic coronary disease without gout were recruited. 2762 in the
colchicine group and 2760 in the placebo group were followed for a
mean period of 28.6 months. The use of colchicine resulted in a signif-
icant decrease in the primary composite outcome of MI, stroke, CV
death, and ischemia driven coronary revascularization. There was a
decrease in the incidence of MI (hazard ratio [HR] 0.70; 95 % CI
0.53-0.93; p < 0.01) and MI or ischemia driven coronary revasculari-
zation (HR 0.67; 95 % CI 0.55-0.83; p < 0.01). The study did not include
baseline data on lipids and blood pressure, which limits outcome
reporting based on risk factor profile. The trial also had a lower-than-
expected female participation.

The studies included in our meta-analysis highlight the unclear utility
of colchicine in reducing adverse cardiac outcomes in patients with
gout. Crittenden et al [12] compared colchicine users to non-users with

gout and found that those treated with colchicine had a lower preva-
lence of MI (RR 0.46, p = 0.03). In 2016, Solomon et al [13] compared
colchicine users to non-users in a 1:1 ratio with 501 subjects in each
group. The study demonstrated that those treated with colchicine had a
reduced incidence rate of the composite primary outcome of MI, stroke,
and transient ischemic attack compared to non-users. There was a sta-
tistically significant reduction in the incidence of MI and stroke when
evaluated individually amongst colchicine users. In 2020, Ju et al’s
study [11] performed a sub-group analysis on the concurrent use of
colchicine with xanthine oxidase inhibitors. It showed that colchicine
users had lower all-cause mortality (HR 0.67; 95 % CI 0.59-0.77; p <
0.01), but there was no difference in the risk of developing non-fatal MI,
stroke, or CV death. A longer duration of colchicine use was associated
with a statistically significantly lower risk of hospitalization for heart
failure (HR 0.75, 95 % CI 0.59-0.94; p = 0.01). In the retrospective
study led by Shah et al [17], no difference in the incidence of MI was
found when comparing colchicine users and non-users. This study used
data from the Veteran Affairs population, comprising only of men, which
severely limits the generalizability and the external validity of the study.
Since the landmark LoDoCo, COLCOT, and LoDoCo2 trials included
patients with CAD, we performed a sensitivity analysis and identified
that the pooled findings of the two studies that included patients with
CAD showed a decreased risk of MI when on colchicine. There appears to
be a correlation between colchicine use and decreased risk of ACS in
patients with established CAD as identified in some landmark trials
[6,19] and the sensitivity analysis in this review. This may be due to the
anti-inflammatory properties of colchicine which is evident mostly in
patients with risk factors for atherosclerotic CAD.

Despite the mixed results thus far, the utility of colchicine in
improving cardiovascular outcomes in those with CAD remains of great
interest. Further trials similar to LoDoCo2 would provide further insight.
The CLEAR-SYNERGY trial is an ongoing large randomized controlled
trial comparing colchicine 0.5 mg twice daily versus placebo in 4000 ST-
elevation MI patients receiving a SYNERGY stent (ClinicalTrials.gov
NCT03048825). This trial is underway to study the benefits of colchi-
cine and spironolactone in patients with MI.

3.2. Limitations

There are several limitations worth noting. Two studies [12,17] did
not include females, limiting the generalizability of this meta-analysis.
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All studies included were observational in design and lacked randomi-
zation, which increases the possibility of selection bias and confounding.
The included studies were heterogenous with regards to the population
studied, outcomes reported, and concomitant medications utilized for
the treatment of gout. Additionally, there was no mention of the dose of
colchicine used in the studies included.

4. Conclusion

The objective of this systematic review and meta-analysis was to
identify if the risk of CAD is greater in patients with gout treated with
colchicine compared to those without. Taking into account the obser-
vational nature of available studies, the combined data suggests that the
rate of M, stroke, and revascularization procedures are not different in
gout patients treated with colchicine when compared to gout patients
not treated with colchicine. However, in patients with gout and estab-
lished CAD, the use of colchicine is associated with decreased risk of MI.
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