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Abstract
Introduction  Recurrent event rates after myocardial infarction (MI) remain unacceptably high, in part because of the con-
tinued growth and destabilization of residual coronary atherosclerotic plaques, which may occur despite lipid-lowering 
therapy. Inflammation is an important contributor to this ongoing risk. Recent studies have shown that the broad-acting 
anti-inflammatory agent, colchicine, may reduce adverse cardiovascular events in patients post-MI, although the mechanistic 
basis for this remains unclear. Advances in endovascular arterial wall imaging have allowed detailed characterization of the 
burden and compositional phenotype of coronary plaque, along with its natural history and responsiveness to treatment. 
One such example has been the use of optical coherence tomography (OCT) to demonstrate the plaque-stabilizing effects of 
statins on both fibrous cap thickness and the size of lipid pools within plaque.
Methods  The Phase 2, multi-centre, double-blind colchicine for coronary plaque modification in acute coronary syndrome 
(COCOMO-ACS) study will evaluate the effect of colchicine 0.5 mg daily on coronary plaque features using serial OCT 
imaging in patients following MI. Recruitment for the trial has been completed with 64 participants with non-ST eleva-
tion MI randomized 1:1 to colchicine or placebo in addition to guideline recommended therapies, including high-intensity 
statins. The primary endpoint is the effect of colchicine on the minimal fibrous cap thickness of non-culprit plaque over an 
18-month period.
Summary  The COCOMO-ACS study will determine whether addition of colchicine 0.5 mg daily to standard post-MI 
treatment has incremental benefits on high-risk features of coronary artery plaques. If confirmed, this will provide new 
mechanistic insights into how colchicine may confer clinical benefits in patients with atherosclerotic cardiovascular disease.
Trial Registration  ANZCTR trial registration number: ACTRN12618000809235. Date of trial registration: 11th of May 2018.
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Introduction

Atherosclerotic coronary artery disease (CAD) is the princi-
pal source of cardiovascular mortality, morbidity and health 
economic burden worldwide [1, 2]. While aggressive modi-
fication of traditional atherosclerosis risk factors has led 
to a substantial reduction in the incidence of myocardial 

infarction (MI) [3], the recurrence of major adverse car-
diovascular events (MACE) post-MI remains a major con-
cern [4]. Inflammation is independently and strongly asso-
ciated with future MACE in both primary and secondary 
prevention settings [5–8]. Current therapies for CAD, such 
as lipid-lowering statins, do not adequately control plaque 
inflammation, meaning that new anti-atherosclerotic agents 
targeting inflammation are needed [9]. The positive results 
for the anti-interleukin-1-beta (IL-1β) monoclonal antibody, 
canakinumab, in the CANTOS clinical trial [10], highlighted 
that not only is inflammation important from a pathogenic 
and risk prediction perspective in CAD, but that reducing 

 *	 Peter J. Psaltis 
	 peter.psaltis@adelaide.edu.au

Extended author information available on the last page of the article

/ Published online: 25 August 2021

Cardiovascular Drugs and Therapy (2022) 36:1175–1186

http://crossmark.crossref.org/dialog/?doi=10.1007/s10557-021-07240-9&domain=pdf


1 3

inflammation can be beneficial. More recently, low-dose 
colchicine, a broad acting anti-inflammatory agent, has 
been repurposed for the treatment of CAD. Results from 
the LoDoCo [11], LoDoCo 2 [12], COPS [13] and COLCOT 
[14] studies have demonstrated potential clinical benefit of 
colchicine use in patients with both stable and unstable 
CAD, with other Phase 3 clinical studies still ongoing [9]. 
Colchicine’s potential mechanism of effect in atherosclerosis 
is protean, and although it may primarily act via its known 
action on innate immune pathways, we hypothesize that it 
may also promote favourable plaque healing following MI, 
leading to the formation of a thicker plaque cap which is 
more resilient to rupture and thrombosis.

Coronary Atherosclerosis: an Inflammatory 
Process Requiring Treatment Beyond Statins

Considered a chronic inflammatory disease of blood vessels, 
atherosclerosis is characterized by a maladaptive immune 
response, triggered by subintimal lipoprotein accumula-
tion, and resulting in the formation of lipid-rich, inflamed 
plaques [9]. Ultimately, systemic and local activation of 
both the adaptive and innate immune systems can result in 
either rupture or erosion of an atherosclerotic plaque, lead-
ing to thrombosis, which may manifest as unstable angina, 
acute MI or sudden cardiac death [15, 16]. Despite no estab-
lished association between genetically elevated C-reactive 
protein (CRP) and coronary heart disease in genome-wide 
association studies [17, 18], measurement of the inflamma-
tory biomarker, high-sensitivity CRP (hs-CRP), has been 
shown to independently predict future cardiovascular events 
in both patients with stable coronary disease [19] and those 
with acute coronary syndrome (ACS) [20]. After adjusting 
for traditional risk factors, a meta-analysis of 54 long-term 
prospective studies involving 160,000 participants revealed 
that each standard deviation increase in log-normalized hs-
CRP was associated with an increase in relative risk of 1.37 
(95% CI, 1.27 to 1.48) for CAD and 1.55 (95% CI, 1.37 to 
1.76) for cardiovascular mortality [21]. Statins reduce hs-
CRP in a partly low-density lipoprotein cholesterol (LDL-C) 
independent manner, and in the JUPITER study, the most 
favourable clinical outcomes were observed in participants 
who achieved both a reduction in LDL-C and hs-CRP [22]. 
However, the concerning frequency of recurrent cardiovas-
cular events despite highly effective LDL-C reduction has 
led to concerns that residual inflammatory risk is also causal. 
The PROVE-IT trial showed that of the 2,099 patients with 
prior ACS prescribed atorvastatin 80 mg daily, 44% achieved 
target reductions of both LDL-C (< 1.8 mm/L) and hs-CRP 
(< 2 mg/L) [23, 24]. However, 29% were left with a residual 
inflammatory burden (hs-CRP > 2 mg/L), 13% a residual 
cholesterol risk (LDL-C > 1.8 mmol/L) and 14% with both, 

indicating that residual inflammatory risk is frequent after 
high-intensity statin therapy. Together, these results high-
light that recurrent cardiovascular events are determined by 
multiple biological processes that require a tailored thera-
peutic approach and that future treatment for CAD must 
tackle residual inflammation not completely addressed by 
statin therapy alone.

Repurposing Potential of Colchicine in CAD

Colchicine, an orally administered, inexpensive anti-inflam-
matory medication used to treat gout, pericarditis and famil-
ial Mediterranean fever (FMF), has been repurposed over 
recent years to treat CAD. Colchicine binds to microtu-
bule ends and inhibits cytoskeletal microtubule processes 
[25]. At low concentrations, it inhibits their formation, and 
at higher concentrations, it promotes their depolymeriza-
tion [26]. Neutrophil chemotaxis, phagocytosis and protein 
excretion are all microtubule-dependent processes. In vitro 
experiments have identified that colchicine lessens endothe-
lial selectin family-dependent adhesiveness, affecting both 
endothelial E-selectin and neutrophil L-selectin surface 
expression [27]. Additionally, it has been found to increase 
leukocyte cyclic adenosine monophosphate levels, inhibit 
IL-1 production by activated neutrophils and to downregu-
late tumour necrosis factor-alpha receptors in macrophages 
[28]. In the setting of atherosclerotic plaque containing cho-
lesterol crystals, NLRP3 inflammasome activation is damp-
ened in colchicine-treated neutrophils and macrophages 
[29]. Colchicine also suppresses neutrophil extracellular 
traps (NETs) by restoring cytoskeletal dynamics in patients 
treated with percutaneous coronary intervention (PCI) fol-
lowing MI [30]. Comprising strands of DNA in the form 
of decondensed chromatin, and liberated by activated or 
dying neutrophils, NETs localize at the interface of blood 
and the intimal surface of diseased arteries [31]. Here they 
form a fibrin-like base for platelet adhesion, activation and 
aggregation, promote the accumulation of prothrombotic 
molecules, including von Willebrand factor and fibrinogen, 
and facilitate erythrocyte adhesion, all of which contribute 
to thrombus formation [32].

Retrospective observational studies identified lower 
rates of MI and other vascular events in patients with 
gout and FMF treated with colchicine [33, 34]. The first 
prospective study to examine the impact of colchicine 
in cardiovascular disease was the LoDoCo study, which 
evaluated the effect of colchicine 0.5 mg daily in addi-
tion to antiplatelet and statin therapy in 532 patients with 
stable CAD [11]. After a median follow-up of 3 years, 
participants who had received colchicine demonstrated a 
significant reduction in a composite endpoint consisting 
of MI, cardiac arrest or non-cardioembolic stroke when 
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compared to the no colchicine control group (hazard ratio 
(HR), 0.33). The LoDoCo2 study, which randomized 5,522 
patients with stable CAD to colchicine 0.5 mg daily or 
matching placebo revealed a similar therapeutic benefit at 
a median follow-up of 28.6 months [12]. The colchicine-
treated group had a significant reduction in the primary 
composite endpoint of cardiovascular death, non-proce-
dural MI, ischemic stroke, or ischemia-driven coronary 
revascularization compared to placebo (HR, 0.69). The 
secondary endpoint composite of cardiovascular death, 
spontaneous MI and ischemic stroke was also significantly 
lowered (HR, 0.72), as were the individual endpoints of 
MI and revascularization.

Inflammation is especially accentuated in the coronary 
vascular bed following acute MI [35]. The COLCOT trial 
demonstrated the potential benefits of colchicine in 4,755 
patients randomized within 30 days following MI to receive 
colchicine 0.5 mg daily or placebo in addition to standard 
guideline-recommended therapy [14]. The primary efficacy 
endpoint was a composite of cardiovascular death, resusci-
tated cardiac arrest, MI, stroke or urgent hospitalization for 
angina requiring coronary revascularization and occurred in 
5.5% of the participants who received colchicine compared 
to 7.1% in the placebo arm (HR, 0.77). The difference in the 
primary endpoint was driven by a significant risk reduction 
in urgent hospitalization for angina requiring revasculariza-
tion (HR, 0.50) and for stroke (HR, 0.26). Trends towards 
reduced cardiovascular death (HR, 0.83) and MI (HR, 0.91) 
in colchicine-treated participants did not reach statistical sig-
nificance. A recent substudy of COLCOT established that 
there was a significant reduction in the incidence of the pri-
mary endpoint for patients in whom colchicine was initiated 
between days 0 and 3 compared with placebo (HR, 0.52), in 
contrast to patients who either started colchicine between 
days 4 and 7 (HR, 0.96), or from day 8 onwards (HR, 0.82) 
[36]. This intimated that early initiation of low-dose colchi-
cine after MI provides maximal clinical benefit with a 48% 
reduction in ischemic cardiovascular events when compared 
to placebo and supports the strategy of early in-patient initia-
tion of therapy.

The COPS trial randomized 795 patients with ACS, man-
aged with either PCI or medical therapy, to receive either 
colchicine 0.5 mg twice daily for 1 month, then 0.5 mg daily 
for 11 months, or placebo [13]. At 12-month follow-up, there 
was no significant difference in the primary composite end-
point of all-cause mortality, ACS, ischemia-driven urgent 
revascularization and non-cardioembolic ischemic stroke in 
the colchicine group compared to placebo (6.1 versus 9.5%; 
P = 0.09). However, a trend towards clinical benefit follow-
ing the use of colchicine was observed and may not have 
reached statistical significance due to the small sample size. 
Noteworthy, in a post hoc analysis of the composite endpoint 
using only cardiovascular death rather than total death, a 

significant reduction in events in favour of colchicine was 
demonstrated at 12 months (HR, 0.51).

The propensity of low-dose colchicine to cause gas-
trointestinal intolerance in up to 10–15% of patients [37], 
the increased risk of pneumonia seen in COLCOT (0.9% 
compared with 0.3% in placebo arm; P = 0.03) [14] and a 
non-significant trend toward higher mortality from non-
cardiovascular causes in some studies, including a recent 
meta-analysis [12, 38], provide some cause for caution in 
colchicine’s routine use. Additional randomized controlled 
trial data is needed to help clarify its safety and efficacy.

Mechanistic Actions of Colchicine 
on Atherosclerotic Plaque

The successful repurposing of colchicine for atheroscle-
rotic cardiovascular disease will also benefit from a bet-
ter understanding of how it works. However, few studies 
have directly examined colchicine’s effects on atheroscle-
rotic plaque. Published preclinical data are mostly limited 
to studies performed more than 20 years ago and provide 
conflicting evidence that colchicine may either exacerbate 
[39] or inhibit [40] plaque formation or have no effect [41]. 
Most recently, in a rabbit model of atherosclerosis, in vivo 
multimodality imaging using magnetic resonance imaging, 
18F-Fluorodeoxyglucose-positron emission tomography, 
optical coherence tomography (OCT) and immunohistology 
demonstrated that colchicine may stabilize atherosclerotic 
plaque by reducing plaque inflammation and burden, with-
out altering macrophage infiltration or atherosclerotic plaque 
microstructure. In this study, no difference was observed in 
terms of lipid plaque proportion or mean minimum fibrous 
cap thickness measured by OCT in either colchicine- or 
placebo-treated cohorts [42].

So far the only clinical evaluation of colchicine’s ability 
to modify coronary plaque comes from a non-randomized, 
single centre observational study of 80 patients post-ACS, 
in whom colchicine significantly reduced low attenuation 
plaque volume (treatment: mean 15.9 [− 40.9%] ± 17.3 
mm3; control mean 6.61 [− 17.0%] ± 12.8 mm3; P = 0.008), 
as measured by serial coronary computed tomography 
angiography over 12  months [43]. This was accompa-
nied by a reduction in hs-CRP with colchicine compared 
to the non-placebo control group and supports the notion 
that colchicine may help to stabilize plaques. Although the 
predominant focus on the mechanism of action of colchi-
cine in atherosclerosis has been on its purported ability to 
attenuate cholesterol crystal-induced inflammasome activa-
tion [44], there is increasing evidence that other pleiotropic 
mechanisms may also be instrumental in providing athero-
protection and plaque stabilization [45]. This is supported 
by a recent proteomic substudy of LoDoCo 2 [46], in which 
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colchicine was associated with a reduction in serum levels 
of 11 proteins not directly involved in the NLRP3 inflam-
masome pathway, including strong attenuation in proteins 
involving neutrophil degranulation (myeloblastin, carci-
noembryonic antigen-related cell adhesion molecule 8, 
azurocidin and myeloperoxidase). Colchicine also resulted in 
an increase in another 23 proteins, including intestinal fatty 
acid-binding protein, a biomarker of intestinal barrier dys-
function, protein-glutamine γ-glutamyltransferase 2, related 
to tissue repair, and both fibroblast growth factor 21 and 
insulin-like growth factor-binding protein 1, hypothesized 
to protect against atherosclerosis.

Assessment of Therapeutic Modulation 
of Plaque Using Endovascular Imaging

Intracoronary OCT is a catheter-based imaging technique 
which utilizes coherent near-infrared light, typically of a 
wavelength of approximately 1,300 nm, to create images 
of plaque atheroma in the coronary arteries from optical 
backscatter. Its greatest advantage is its high spatial resolu-
tion (approximately ten times higher than that of intravas-
cular ultrasound), with an axial resolution of up to 10 μm 
and lateral resolution of up to 20 μm [47, 48]. This enables 
qualitative and quantitative analysis of the atheroma below 
the intimal endothelial surface, providing the ability to dis-
criminate between fibrous, lipid-rich and calcified plaques 
[47, 49, 50], quantitate lipid content and macrophage burden 
[49, 51] and accurately measure fibrous cap thickness [50].

Lipid-rich thin-cap fibroatheromas (TCFAs) that are 
believed to be more prone to rupture can be identified and 
quantitated by OCT. The relationship between culprit site 
lipid-rich plaques (LRP) and cardiovascular events has 
been documented in patients with ACS utilizing OCT [52, 
53]. A retrospective study demonstrated that OCT-detected 
non-culprit LRP led to a two-fold increase in non-culprit 
MACE (HR, 2.06), primarily driven by revascularization for 
recurrent ischemia [54]. In addition, OCT has been used to 
assess modulation of coronary atherosclerosis in response 
to different established therapies. Serial OCT assessment 
of non-culprit lesions was used in 70 patients with unstable 
angina and dyslipidemia in the Japanese EASY-FIT study 
to investigate plaque stability. Patients were randomized to 
either 20 mg or 5 mg of atorvastatin daily and imaging was 
performed at baseline and 12-month follow-up [55]. Lower 
LDL-C levels were obtained in the higher dose group (69 
versus 78 mg/dL, P = 0.039) with OCT suggesting a more 
stable plaque in this group, characterized by a significant 
increase in fibrous cap thickness of 69% compared to 17% 
(P < 0.001). The increase in fibrous cap correlated with the 
decrease in LDL-C levels and grade of OCT measured mac-
rophages. Similar results were seen in a single centre OCT 

study that examined the effects of the addition of ezetimibe 
10 mg daily to treatment with fluvastatin 30 mg daily. In 
this study, the reduction in LDL-C was significantly larger 
in the group receiving combination therapy (− 34.0 ± 32.0 
versus − 8.8 ± 17.4 mg/dL, P < 0.001), and while OCT dem-
onstrated a significant increase in fibrous cap thickness after 
9 months of therapy in both groups, this was greater in those 
receiving combination therapy [56].

These findings contribute to our understanding of the 
mechanistic effects of statins on plaque. As new therapies 
evolve in the treatment of CAD, intracoronary imaging stud-
ies will continue to complement Phase 3 outcome trials by 
evaluating their effectiveness at modifying the burden and 
composition of coronary plaques [57].

Design of the COCOMO‑ACS Study

Objectives

The COCOMO-ACS study will employ serial OCT imaging 
to evaluate the impact of colchicine on coronary atheroma 
phenotype. The primary objective is to evaluate the effect 
of colchicine on changes in fibrous cap thickness on non-
culprit plaques in patients with non-ST-elevation myocardial 
infarction (NSTEMI), taking maximally tolerated oral lipid-
lowering therapy. Additional objectives are to evaluate the 
impact of colchicine on other measures of plaque phenotype 
and the safety and tolerability of colchicine when admin-
istered to patients in the post-ACS setting. The primary 
hypothesis of the study is that the addition of colchicine to 
high-intensity statin therapy will have a favourable effect on 
coronary plaque composition, with a greater increase in the 
minimum fibrous cap thickness compared to lipid-lowering 
therapy alone.

Study Design

COCOMO-ACS is an investigator-initiated, multicentre, ran-
domized, double-blind, placebo-controlled, Phase 2 clini-
cal trial in patients hospitalized due to NSTEMI to evaluate 
the effect of colchicine on non-culprit plaque phenotype as 
assessed by serial OCT. The COCOMO-ACS study includes 
patients from nine sites across Australia with no maximum 
limit on recruitment at each centre.

Ethical Aspects

All procedures in this study are conducted in accordance 
with the Declaration of Helsinki, International Confer-
ence on Harmonization, Good Clinical Practice guidelines 
and applicable regulatory requirements. The final protocol 
and informed consent forms were approved by the Royal 
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Adelaide Hospital Human Research Ethics Committee 
(HREC) under the National Mutual Acceptance (NMA) 
system with local Research Governance Officer (RGO) 
approval at each site (HREC/17/RAH/366; Central Adelaide 
Local Health Network Reference Number R20170904). This 
clinical trial was registered with the Australian New Zealand 
Clinical Trials Registry (ACTRN12618000809235) on the 
11th of May 2018.

Study Population

Randomization has now been completed for this study. Eli-
gible participants were those aged between 18 and 82 years 
of age, who had a clinically indicated coronary angiogram 

within 72 h of presenting with NSTEMI and gave written 
informed consent for the study before angiography. A culprit 
atherosclerotic lesion was identified and managed as clini-
cally indicated. There must have been at least one intermedi-
ate lesion in a non-culprit coronary artery, determined visu-
ally to be 20–50% stenotic, with no intention to revascularize 
it in the next 18 months. The non-culprit lesion was imaged 
by OCT at baseline angiography. OCT images were assessed 
within 48 h at the Atherosclerosis Imaging Core Laboratory 
at the South Australian Health and Medical Research Insti-
tute (SAHMRI), to ensure that they were of suitable qual-
ity and that the target vessel contained a lipid-rich plaque 
(fibrous cap thickness ≤ 120 μm and lipid arc > 90°). A full 
list of inclusion and exclusion criteria is provided in Table 1.

Table 1   Eligibility criteria for COCOMO-ACS study

CABG coronary artery bypass graft, eGFR estimated glomerular filtration rate, FCT fibrous cap thickness, LVEF left ventricular ejection frac-
tion, NSTEMI non-ST-elevation myocardial infarction, NYHA New York Heart Association, OCT optical coherence tomography, PCI percutane-
ous coronary intervention

Inclusion criteria (if all of the following met) Exclusion criteria (if any of the following met)

1. Participants who undergo clinically indicated coronary angiography 
within 72 h of presentation with a NSTEMI

1. Left main coronary disease (> 50% reduction in lumen diameter by 
angiographic visual estimation)

2. Able to provide written informed consent before baseline angiogra-
phy

2. Cardiogenic shock

3. Male or female ≥ 18 and ≤ 82 years of age 3. Heart failure (NYHA class IV) or LVEF ≤ 35%
4. Must meet all of the following criteria at the qualifying coronary 

catheterization procedure:
4. Episode of acute gout within the last 5 years

  a. Angiographic evidence of coronary artery disease, with a culprit 
lesion identifiable for the NSTEMI and managed as clinically indi-
cated

5. Currently prescribed colchicine for other indication, presence of 
contraindications to colchicine, known prior intolerance to col-
chicine. Concomitant therapy with drugs that could interact with 
colchicine

  b. Target coronary artery for OCT: 6. Dialysis or eGFR < 30 ml/min/1.73 m2

    i. At least one non-culprit lesion in a non-culprit artery, determined 
angiographically to be 20–50% stenotic

7. Thyroid stimulating hormone (TSH) < lower limit of normal (LLN) 
or > 1.5 × upper limit of normal (ULN)

    ii. When multiple non-culprit lesions of 20–50% are present, it is 
preferable that the most angiographically severe one is imaged

8. Active liver disease or hepatic dysfunction

    iii. Vessel for interrogation must be accessible to the OCT catheter 9. Known major active infection, or major hematologic, renal, meta-
bolic, gastrointestinal or endocrine dysfunction

    iv. Target vessel has not undergone prior PCI or CABG surgery and 
is not a bypass graft

10. Significant haematological abnormalities on assessment of com-
plete blood picture: Hb < 100 g/L, Plt < 150 × 103 /μL, white cell 
count < 3.5 × 103/μL

    v. Target vessel is not currently a candidate for intervention or a 
likely candidate for intervention over the next 18 months

11. Active malignancy (except non-melanoma skin cancers, cervical 
in situ carcinoma, breast ductal carcinoma in situ, or stage 1 prostate 
carcinoma)

5. Able to be randomized within 10 days of catheterization 12. Female participants cannot be pregnant or breast feeding and 
premenopausal participants must be willing to use at least two highly 
effective methods of birth control during treatment and for an addi-
tional 12 weeks after the end of treatment

6. Baseline OCT interrogation determined to be of acceptable quality, 
and target vessel contains a lipid-rich plaque with a FCT ≤ 120 μm 
and lipid arc > 90°, at core laboratory review

13. Unable to give informed consent

14. Not willing or able to attend follow-up visits or follow-up OCT 
procedure

15. Any other information that the investigator considers will limit the 
ability of the participant to complete all study associated procedures
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Randomization and Allocation Concealment

Participants who passed angiographic and OCT screening 
were randomized 1:1 within 10 days of their angiogram and 
OCT study, to colchicine 0.5 mg or placebo, administered 
orally daily for 18 months. Randomization was by a com-
puter generation Web response system, and to ensure bal-
ance, patients were stratified into two groups according to 
prior treatment with statins. Group 1 includes patients with 
no statin use in the preceding 4 weeks prior to admission. 
Group 2 includes patients who had been on a statin at any 
dose for at least 4 weeks prior to the admission. The rand-
omization schedule included blocking within each stratum 
with variable block size of two to four. Treatments were 
randomly allocated within blocks with an equal number of 
each treatment within each block.

Once the participants were randomized, the randomi-
zation number was given to the pharmacist, and kit num-
bers containing the appropriate matching allocation were 
dispensed to participants. All treatment packs are identical 
and contain either active tablets (Colgout® manufactured 
by Aspen Pharmacare, NSW, Australia) or matching pla-
cebo tablets consisting of PROSOLV® EASYtab SP (com-
position: 95.0–98.0% microcrystalline cellulose, 1.5–2.5% 
colloidal silicon dioxide, 0.5–2.0% sodium starch glycolate 
and 0.3–1.0% sodium stearyl fumarate) (manufactured by 
Pharmaceutical Packaging Professionals Pty Ltd trading as 
PCI Pharma Services, Victoria, Australia). Researchers have 
no access to the randomization list. All researchers, study 
participants and adjudicators remain blinded to the treatment 
allocation. Only the pharmacist and a small unblinded team 
at SAHMRI have access to the randomization list to ensure 
allocation concealment throughout the study.

Standard of Care

All participants also receive currently recommended thera-
pies after MI at the discretion of their treating clinician: 
dual antiplatelets, cholesterol-lowering medication includ-
ing maximally tolerated dose of a statin to achieve LDL-C 
of < 1.8 mmol/L, with or without an ACE inhibitor/angio-
tensin II-receptor blocker or beta-blocker.

Study Procedures

Initial background assessments included demographics, 
cardiovascular risk factors, relevant medical and surgical 
history and laboratory data. Follow-up study visits are per-
formed in the clinic at months 3, 6 and 12 and by telephone 
at months 1, 9 and 15. Pill counts from study medication 
bottles returned by participants are used to assess adher-
ence. Imaging of the target artery by OCT was performed 
at the time of screening visit coronary angiography and will 

then be repeated at month 18. A final end of study visit will 
be performed at 18 months to complete the safety evalua-
tion. The final OCT originally planned to be performed at 
12 months has been extended to 18 months in the updated 
protocol due to restrictions on elective surgery schedules 
due to the COVID-19 pandemic. The study flowchart is pre-
sented in Fig. 1.

Image Analysis

All imaging performed is anonymized, digitally stored 
and transferred to the SAHMRI Atherosclerosis Imaging 
Core Laboratory for analysis. Screening OCT imaging was 
assessed within 48 h for image quality and to determine that 
the patient met all eligible imaging inclusion criteria. Paired 
baseline and final OCT images will be analysed at the end of 
the study, with measurements of plaque phenotype. The seg-
ment selected for analysis will be defined by proximal and 
distal side branches and by the presence of at least one image 
containing a fibrous cap thickness ≤ 120 μm and one image 
with a lipid arc > 90°. The same segment will undergo meas-
urements by analysts who are blinded to the treatment status 
of the patient. Cross-sectional images spaced 0.2 mm apart 
will be selected for analysis. For each image, where plaque 
is present, measurement of minimum fibrous cap thickness, 
mean fibrous cap thickness, lipid arc and the lipid length 
will be performed (Fig. 2). Each image will be graded for 
the presence of macrophage infiltration, microchannels and 
calcium accumulation [58]. The presence of TCFA, plaque 
rupture and thrombus will also be recorded.

Sample Collection

Blood samples are being collected at baseline, 3-, 6-, 12- and 
18-month visits. Clinical laboratory testing is performed by 
the local laboratory for complete blood picture, biochem-
istry, creatinine and estimated glomerular filtration rate 
(eGFR), liver function tests, thyroid function tests, lipids 
(LDL-C, high-density lipoprotein cholesterol (HDL-C), tri-
glycerides, non-HDL-C), hs-CRP, creatine kinase, troponin, 
HbA1c and vitamin B12 level. Plasma, serum and periph-
eral blood mononuclear cells are also prepared from fasting 
blood collected at baseline and final study visit, stored at 
– 80 °C or in liquid nitrogen and transferred to SAHMRI at 
the end of the study, for exploratory analysis of inflamma-
tory cytokines and other biomarkers.

Study Endpoints

The primary endpoint of the study is the percentage change 
in minimum FCT in a non-culprit plaque from baseline 
to 18 months. The secondary endpoints include absolute 
change in plaque minimum FCT, absolute and percentage 
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change in plaque mean FCT, change in lipid pool size and 
absolute change in plaque macrophage content. All end-
points, including exploratory endpoints, are listed in Table 2.

Statistical Analysis

Sample size estimation was based around studies that 
have demonstrated a mean % change in minimum FCT 
of 65 ± 35% with statins, which corresponds here to the 
expected change in the placebo group [55, 59–64]. We 
assume that colchicine will result in a segment-specific 50% 
relative increase of the expected change in minimum FCT 
(97 ± 35%). With a two-sided alpha of 0.05 and power of 
90%, 52 participants (26 per group) are required to meet 
these expectations. Allowing for approximately 20% loss 
in follow-up due to missing data or patient withdrawal, we 

randomized a total of 64 participants (32 per group) with 
recruitment completed in December of 2020.

We will perform intention-to-treat analysis as the primary 
analysis. Descriptive summary will be presented as percentage 
frequencies for categorical variables and as mean ± SD (or as 
median with interquartile range) for continuous variables by 
treatment group. Continuous variables will be tested for normal-
ity and appropriate non-parametric test will be used for variables 
not normally distributed. Group comparisons will be performed 
by chi-squared (or Fisher’s exact) test for categorical variables 
and independent samples t test for continuous variables. The 
% change in minimum FCT (primary endpoint) will be com-
pared between the two groups using ANCOVA adjusting for 
baseline measurements. Chi-squared test or independent t test 
will be used for the secondary endpoints to compare the differ-
ence in changes between groups. We will explore relationships 

Fig. 1   COCOMO-ACS study 
design
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between % change in minimum FCT and % change in inflam-
matory biomarkers in the colchicine group using simple regres-
sion model; multivariable analysis will subsequently be used to 
determine independent predictors of colchicine responsiveness. 
Per-protocol analysis will be performed on those with treatment 
compliance > 80%, as a sensitivity analysis. A complete case 

analysis will include all patients with evaluable imaging at both 
time points. We will also perform a sensitivity analysis using 
multiple imputation to accommodate patients who were lost 
to follow-up. A two-sided p value of < 0.05 will be considered 
statistically significant. Analysis will be performed with Stata 
MP 14 (StataCorp, TX).

Fig. 2   OCT plaque measure-
ments. Example of coronary 
angiogram image in AP 
Cranial projection, identifying 
non-culprit plaques in the left 
anterior descending artery, with 
corresponding cross-sectional 
OCT image from the segment 
denoted by red arrow, highlight-
ing the thin fibrous cap, lipid 
pool and lipid arc.

Table 2   Endpoints of 
COCOMO-ACS study

Primary endpoint
Percentage change in coronary plaque minimum fibrous cap thickness (FCT) as determined by OCT

Secondary endpoints
• Absolute change in plaque minimum FCT
• Absolute and percentage change in plaque mean FCT
• Change in plaque lipid pool size, as determined by OCT measurement of lipid arc and length
• Change in plaque macrophage content
Exploratory endpoints
• Changes in other high-risk features of coronary plaque morphology (e.g. plaque microchannels, choles-

terol crystals, spotty calcification) as determined by OCT
• Absolute and percentage changes in blood lipid levels and inflammatory markers (e.g. hs-CRP, cytokines)
• Relationship between changes in blood lipids and inflammatory markers and plaque characteristics
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Discussion

There is compelling evidence attesting to the importance of 
local and systemic inflammation in all stages of atheroscle-
rosis and its complications. Residual inflammation despite 
current treatment predominantly centred on statin therapy 
is a harbinger of recurrent cardiovascular risk. Results 
from recent studies have demonstrated the potential clini-
cal benefits of colchicine in patients with established CAD, 
including when initiated early after MI. Further, the use of 
serial arterial wall imaging has provided the opportunity 
to characterize the effect of lipid-lowering interventions on 
atherosclerotic plaque in vivo.

COCOMO-ACS utilizes intracoronary OCT to extend 
these observations in order to determine the effect of anti-
inflammatory therapy with low-dose colchicine on non-
culprit, high-risk lipid-rich plaques in patients presenting 
with MI. Recruitment for the trial has been completed with 
64 participants enrolled, and it is anticipated that statisti-
cal analysis on the entire cohort will be complete by late 
2022. COCOMO-ACS findings are poised to provide unique 
mechanistic insights into the potential effects of colchicine 
on modifying coronary plaque biology. If positive, this study 
will contribute to the rapidly accumulating evidence that 
supports the use of colchicine in atherosclerotic CAD.
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