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Acute coronary syndrome (ACS) encompasses a spectrum of presentations including
unstable angina, non-ST elevation myocardial infarction (NSTEMI) and ST-elevation my-
ocardial infarction (STEMI). There are multiple aetiologies for ACS, including athero-
thrombosis, coronary artery dissection, coronary artery spasm, microvascular dysfunction
and coronary embolism [1]. Of these, atherothrombosis is by far the most common pathol-
ogy resulting in ACS. In this issue, Khandkar et al. [2] reviewed the most recent evidence
regarding the pathophysiology of atherothrombosis and discussed the role of intracoro-
nary imaging to determine the underlying cause of thrombosis and to ultimately guide
ACS management. Additionally, Vaidya et al. [3] reviewed the crucial role of coronary
microcirculation in ACS and its potential as a therapeutic target. Complications of ather-
osclerotic disease, including ACS, ischaemic non-cardioembolic stroke and peripheral ar-
tery disease, are the leading causes of morbidity and mortality worldwide. Despite cur-
rent primary prevention strategies including lifestyle optimisation, glycaemic control,
blood pressure lowering and hyperlipidaemia management, in 2018, there were 1.2 mil-
lion unique hospitalisations for ACS in the United States alone [4]. For those who have a
non-fatal event, one in three will have recurrence within 5 years [5]. Even for those on
maximum lipid lower therapy who achieve an LDL cholesterol level <1 mmol/L, there is
a 10% risk of a major adverse cardiovascular event (MACE) in the following 2 years [6].
Further evidence has demonstrated that typical cardiovascular risk factors (hypertension,
hypercholesterolaemia, diabetes mellitus and smoking) do not adequately capture the to-
tal cardiovascular risk, particularly in contemporary populations. Vernon and colleagues
demonstrated that the prevalence of STEMI patients with none of the four aforementioned
risk factors has increased almost 3-fold from 11% in 2006 to 27% in 2014. Importantly,
several observational studies have demonstrated that this population without traditional risk
factors have worse short-term outcomes [7-9]. These data demonstrate that current primary
and secondary prevention strategies are insufficient and that alternative pathogenic mecha-
nisms remain ill-defined and untreated. In order to develop new strategies to manage the di-
verse population of ACS patients, we must better understand its pathobiology.

The role of inflammation in atherosclerotic disease has gained much attention in re-
cent times, largely due to the publication of several cardiovascular outcome trials, namely
CANTOS [10], COLCOT [11] and LoDoCo2 [12]. These trials confirmed a causal role of
inflammation in atherosclerotic cardiovascular disease (ASCVD) and marked it as a viable
therapeutic target. In fact, the anti-atherogenic effect of some well-known medications,
including statins and sodium-glucose cotransporter 2 (SGLT2) inhibitors, is partially me-
diated via their anti-inflammatory properties [13,14]. The role of SGLT2 inhibitors and
their potential mechanism in ASCVD is discussed in-depth by Barraclough et al. [13] in
this issue. The anti-inflammatory agents canakinumab and colchicine have been shown
to attenuate atherosclerosis-associated inflammation, thereby reducing cardiovascular
events. However, this reduction in cardiovascular risk comes at the cost of compromised
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immunity and ultimately no difference in overall mortality [15]. This area of research has
reached an important crossroads where one of two things must happen for patients to see
this reduction in cardiovascular events translated into a meaningful reduction in all-cause
mortality. Either future anti-inflammatory agents need to target more downstream pro-
cesses in the inflammatory cascade to limit off-target immunosuppression, or patient se-
lection needs to be refined. The former involves greater basic science research into the
inflammatory pathways involved in ASCVD and the development of highly specific anti-
bodies or small-molecule inhibitors. The latter, patient selection, is being addressed by the
ongoing COLCARDIO-ACS study (ACTRN12616000400460) —a randomised trial of col-
chicine versus placebo in 3000 ACS patients. This study is recruiting patients with a recent
ACS and elevated high sensitivity C-reactive protein ((hsCRP) >2 mg/L 4—52 weeks post-
ACS) to determine whether post-ACS inflammatory status modifies the treatment effect
of colchicine. It is hypothesised that by selecting a population with an elevated baseline,
hsCRP participants in this trial will have a higher event rate and derive greater benefit
from anti-inflammatory therapy compared to those in previous trials. The prevalence of
an elevated hsCRP (>2 mg/L) post-ACS is estimated to be 50% [16]. Longitudinal data
have demonstrated that a persistently elevated hsCRP is a strong independent predictor
of future MACE and all-cause mortality. In fact, when compared to those with an hsCRP
<2 mg/L, those with an hsCRP persistently >2 mg/L have a two-fold higher risk of MACE
and a three-fold higher risk of all-cause mortality in the one year following percutaneous
coronary intervention [17]. Although hsCRP has proven to be a robust predictor of future
MACE, it is limited by its lack of specificity for atherosclerosis-associated inflammation.
More specific biomarkers of coronary inflammation have been developed, including im-
aging of pericoronary adipose tissue (as a surrogate marker of vascular inflammation) and
positron emission tomography. As discussed in this issue, these biomarkers can accurately
reflect localised coronary inflammation, thereby identifying vulnerable plaque and pre-
dicting future MACE with greater specificity than systemic inflammatory markers [18-
20]. As these modalities become more widely available, they will aid in risk stratification
and prognostication and may serve as predictive biomarkers for the response to anti-in-
flammatory therapy in the post-ACS setting.

The residual risk of ASCVD not captured by traditional risk factors cannot solely be
explained by inflammation. ACS is an acute manifestation of a complex chronic disease
influenced by both environmental and genetic factors. To fully understand the pathophys-
iology of ASCVD, we must investigate multiple biological levels including metabolomics,
genomics, proteomics, lipidomics, transcriptomics, and immunophenotyping. The Aus-
tralian BioHEART study is well placed to produce such multi-omic data. In this issue,
Vernon and colleagues [21] performed liquid chromatography mass spectrometry on
plasma samples from 1002 patients in the BloHEART-CT study. This study identifies met-
abolic biomarkers of specific coronary artery disease (CAD) phenotypes and demon-
strates a novel association of the nucleotide metabolic pathway with CAD —a finding that
warrants further investigation at the basic science level. Research included in this Special
Issue also identified PCSK7 as a possible pathogenic factor in ACS. PCSK7 is an enzyme
responsible for the regulation of triglycerides and HDL cholesterol levels. In a large Mex-
ican population, Vargas-Alarcén et al. [22] identified three single-nucleotide polymor-
phisms (rs508487 T/C, rs236911 C/A, and rs236918 C/G) associated with an increased risk
of ACS—likely via their HDL-cholesterol-lowering and/or triglyceride-elevating effect.

In summary, this Special Issue highlights recent advancements in the understanding
of ACS pathobiology. The reviews in this issue highlight the multiple pathogenic mecha-
nisms involved in ACS and identify many potential therapeutic targets. The original re-
search presented here aids our understanding of this complex disease—ultimately bring-
ing us closer to unravelling its biology and developing targeted therapeutics.
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