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Despite the remarkable advances in the prevention, di-
agnosis and treatment of cardiovascular disease, coronary
artery disease (CAD) still remains a leading cause of mor-
tality worldwide [1]. Acute coronary syndromes (ACS) ac-
count for most of its morbidity and mortality burden [2],
stimulatingmore in-depth research on the underlyingmech-
anisms. This special issue collects original studies shedding
new light on pathophysiology of ACS, along with system-
atic state-of-art reviews on key topics, highlighting knowl-
edge gaps research should point at. Novel interest is emerg-
ing on classic concepts, including total plaque burden, high-
risk plaque features and inflammation, as described in a
comprehensive review highlighting key evolving concepts
in the pathophysiology of ACS [3–5]. Takotsubo syndrome
(TTS) usually presents with signs and symptoms in overlap
with ACS [6]. Frequently triggered by an emotional stres-
sor, cases of TTS have recently been reported after pace-
maker implantation (PMI). Strangio et al. [7], provide for
the first time a comprehensive report of the clinical picture
of TTS after PMI, proposing possible strategies for early
detection. This diagnostic conundrum is particularly rele-
vant, as bradyarrhythmia can go along with ACS events.
In this regard, temporary PMI is reported in approximately
1% of patients, assuming prognostic relevance, as shown in
this issue by a 10-years historical multicenter cohort study
involving 35,394 patients [8].

Among the clinical hurdles with ACS, early diagnosis
and differentiation from acute heart failure of different eti-
ologies is particularly relevant but can be sometimes chal-
lenging. The clinical presentation of acute aortic dissection
has some overlap, especially when associated to hypoper-
fusion of multiple tissues and organs. In this regard, a sys-
tematic revision of all cases published to date included in
this issue, provides a useful picture of the rare, yet dreadful
condition of acute type A aortic dissection with mesenteric
malperfusion, associated to a high in-hospital mortality [9].

Myocardial infarction with non-obstructive coronary
arteries (MINOCA) is known to be very common, with
affected patients more frequently being young, female,
presenting a lower-than-expected burden of classical car-
diovascular (CV) risk factors. Other than a homoge-
neous nosological entity, MINOCA encompasses several
atherosclerotic and non-atherosclerotic causes. This het-

erogeneity often represents a hassle to pursue the etio-
logical diagnosis and requires multiple invasive and non-
invasive tests. This special issue features a comprehensive
overview on the topic, aiming at individuating clinical signs
and symptoms of prognostic relevance [10]. The authors
also provided a comprehensive review of the intracoronary
imaging and coronary physiological techniques useful in
this setting, that are currently a key research focus in this
area [11,12]. These novel tools complement standard coro-
nary angiography, providing additional information about
the culprit lesion and identifying high risk plaque features.
A thorough knowledge of their strengths and limitations is
key to better understand the most appropriate diagnostic ap-
proach [13]. Advanced imaging and angiographic modali-
ties represent only one possible approach to identify high-
risk lesions. There is in fact growing interest about the
potential role of novel circulating biomarkers of instabil-
ity [14]. In this regard, plasma levels of trimethylamine N-
Oxide (TMAO) are independently associated with plaque
rupture and can be helpful to distinguish it from plaque ero-
sion [4,15]. The latter has been instead associated with el-
evated levels of Neutrophil extracellular traps (NETs) and
Interleukin-8 (IL-8).

The immune system and the pro-inflammatory envi-
ronment play an unquestionable role in patients with ACS,
with possible therapeutic implications. One clear example
is the evidence that Canakinumab has proven to reduce CV
events in patients with prior myocardial infarction (MI), in-
hibiting the IL-1 mediated inflammatory response [16]. In
this issue, Liu et al. [17] report that lower levels of circu-
lating soluble interleukin-1 receptor type 2 (sIL-1R2) were
associated with an increased risk of worsened LVEF and
adverse clinical outcome at 12 months. In addition, regu-
latory T-cells have a lower count in ST Elevation Myocar-
dial Infarction (STEMI) patients undergoing percutaneous
coronary intervention (PCI) and accurately predict the pres-
ence of intramyocardial hemorrhage [18]. An emerging yet
powerful tool to detect inflammation nowadays is cardiac
imaging. The pericoronary fat attenuation index (pFAI) is
in fact a computed tomography biomarker of coronary in-
flammation, correlated with increased risk of cardiac mor-
tality. The authors found higher pFAI values in diabetic
patients with poorer glycemic control [19]. This could rep-
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resent an additional tool, to identify patients at higher risk of
future CV events. Vascular inflammation is a key element
in the response of the vessel wall to vascular interventions,
more so when a relevant traumatic stimulus is present. Us-
ing an approach at the forefront of biomedical technologies,
the authors assessed the long-term results of a novel covered
stent, useful to treat the dreadful complication of coronary
perforation equipped with a biodegradable membrane. This
might help to counteract the risks of restenosis and throm-
bosis, which are usually frequently observed with covered
stents [20].

The advent of novel anti-thrombotic drugs has drasti-
cally changed the landscape of ACS outcomes. Treatment
with more recent P2Y12 inhibitors has in fact proven to be
superior to clopidogrel in preventing ischemic CV events.
However, the undeniable benefit coming from the use of
these potent drugs has been questioned by the increased risk
of bleeding events, with potential risk of discontinuation
[21]. A sub-analysis of the IDEAL-LDL trial published in
this special issue tried to address this concern, demonstrat-
ing that potency of P2Y12 inhibitors does not affect adher-
ence to therapy [22]. Randomized trials demonstrated the
superiority of complete revascularization over culprit-only
revascularization in patients with STEMI, even though this
debate is still open. In this context, a metanalysis including
2256 patients showed no significant difference in clinical
outcomes among the two strategies, suggesting a tailored
approach when dealing with ACS patients with multivessel
disease [23].

When dealing with ACS, several are therefore the as-
pects that merit further investigation, with novel concepts
emerging in the last decades. A terse identification of cur-
rently unmet clinical needs and a thorough comprehension
of the complex pathophysiological mechanisms subtended
to ACS are the necessary starting point to fuel the devel-
opment of new therapeutic and preventive strategies. The
articles collected in this special issue sound a bell to some
underestimated issues, representing a first step in the ap-
propriate direction, hopefully meeting the need of dedicated
literature on this never outdated topic.
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