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Acute myocardial infarction (AMI) is a dramatic manifestation of
ischemic heart disease and represents a major cause of mortality
worldwide, responsible for over 1 million hospitalizations annually
in the United States [1]. Notwithstanding, AMI encompasses different
etiopathogenic mechanisms and, although atherothrombosis is the
most common one [1], epidemiological evidence accumulates on the
relevance of other causes, including spontaneous coronary artery dis-
section (SCAD). Described for the first time in the early 30 s, SCAD is
obviously not a rare disease and may account for up to 4% of all AMIs
and for 35% of those in young women (< 50 years old) [2]. It is char-
acterized by the development of a hematoma in the media of the cor-
onary artery with delamination of vessel wall and compression of the
lumen, thus reducing coronary blood flow to prompt myocardial
ischemia. In the light of the different pathogenesis, it is not unex-
pected that clinical management of acute SCAD and atherothrom-
botic AMI requires specific considerations as, for example, an
invasive treatment strategy (i.e., percutaneous coronary intervention,
PCI) results in higher complication rates and less predictable out-
comes, whereas conservative management may be preferable in
these patients [2,3]. However, the clinical presentation of SCAD is the
similar to atherothrombotic AMI, and diagnosis requires experienced
interventional cardiologists and invasive approaches such as coro-
nary angiography and optical coherence tomography. Hence, the dis-
covery of easy-to-assess biomarkers for diagnosis of SCAD in patients
with symptoms of AMI in emergency settings (e.g., emergency and
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chest-pain units) would improve their early identification and enable
benefits with regards to therapeutic management.

In this article of EBioMedicine, Lozano-Prieto and colleagues report
on the diagnostic power of circulating microRNAs for this purpose
[4]. MicroRNAs are endogenous short non-coding RNAs with a major
influence in the pathogenesis of cardiovascular diseases [5,6]. They
are remarkably stable in plasma and serum and have therefore been
explored as potential diagnostic or prognostic biomarkers in various
diseases including AMI [7]. The authors confirmed that AMI influence
the expression of circulating microRNAs and, more importantly, iden-
tified and validated a specific microRNA signature able to discern
between atherothrombosis or SCAD as the etiology of AMI. Indeed,
the simultaneous detection of higher circulating let-7f-5p, miR-146a-
5p, miR-151a-3p, and miR-223�5p showed a really good accuracy
(C-statistic: 0.88, 95%CI: 0.72�1.00) with 68% positive and 83% nega-
tive predictive values for the diagnosis of SCAD across the two inde-
pendent cohorts in England and Spain, which minimize the
possibility of operator- and site-dependent biases.

Not only may circulating microRNAs serve as biomarkers but
experimental and clinical studies also suggest that they may mediate
a network of intercellular communication by affecting gene expres-
sion in recipient cells [6]. For this reason, the authors have explored
the possibility that the identified microRNAs could take part in the
pathogenesis of SCAD by targeting specific transcripts in cells rele-
vant to the progression of vascular diseases. Indeed, most of the vali-
dated targets of the deregulated microRNAs were enriched in
processes of blood vessel development, vascular smooth muscle cells
proliferation, and TGF-b signaling pathway, which has been impli-
cated in the pathogenesis of SCAD in a recent genetic association
study [8]. Interestingly, the genes for the precursors of 2 out of the
four regulated microRNAs (MIRLET7F2 and MIR223) are hosted in the
X-chromosome, thus potentially contributing to the large prevalence
of SCAD in women (87�95% of reported SCAD cases) [2,3,9]. None-
theless, an inference of a causal role derived from the current study is
limited. Although the authors detected differences in circulating lev-
els of some targets (e.g., CXCL8, TGFB1, MMP2), these results are not
consistent with the paradigm of a microRNA-mediated regulation,
with targets and microRNAs being concomitantly upregulated. Multi-
ple reasons can explain this apparent paradox, including the
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observation that circulating and intracellular pools of microRNAs
undergo different regulatory processes, as already reported for let-
7f-5p in diabetes [6,10]. Hence, additional experimental studies are
warranted to dissect the intimate mechanisms of microRNA regula-
tion of SCAD.

Overall, the study by Lozano-Prieto et al. presents a promising
non-invasive tool for diagnosis of SCAD and an attractive standpoint
for future large prospective and multicentric clinical trials for a defin-
itive validation of the discriminatory power of the identified micro-
RNA signature. While the lack of standardization in methodology,
data normalization and analytical workflows still hamper a rapid
adoption of circulating microRNAs as biomarkers in the clinic, their
remarkable discriminatory power revealed by studies such as the
current one, once confirmed and replicated, will possibly provide the
physicians with an important tool for diagnosis of SCAD with the ulti-
mate goal to optimize the clinical management and reduce the com-
plications of invasive therapeutic and diagnostic procedures in those
patients.
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