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EDITORIAL

Inflammation in Acute Cardiac Care
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Inflammation has been proved to represent a major play-
er in cardiovascular diseases, being linked with various
cardiac conditions. From atherosclerosis development to
acute myocardial infarction, all stages of atheromatous
plaque progression and vulnerabilization are character-
ized by an increased inflammation-mediated response.
At the same time, inflammation in the post-myocardial
infarction period has been demonstrated to play a signifi-
cant role in the complex process of myocardial repair, scar
formation, and ventricular remodeling.' In the setting of
an acute myocardial infarction, immediate and delayed
inflammatory responses have been demonstrated to be in
the center of several complex pathophysiological mecha-
nisms involving scar formation, wall thinning, and left
ventricular dilatation, leading to a significant decrease in
the ejection fraction on long term.>

Atrial fibrillation is another example of a cardiac condi-
tion in which augmented inflammation can play a decisive
role, being demonstrated that an exacerbated inflamma-
tion is directly related not only to the risk of atrial fibril-
lation, but also to the rate of recurrence after atrial fi-
brillation ablation.? Co-existence of atherosclerosis with
various diseases characterized by an increased inflam-
matory reaction has been described in the last years. One
such example is periodontal disease, in which systemic
inflammation triggered by local inflammatory reactions
in the periodontal space is responsible for atherosclero-
sis initiation and plaque progression, finally resulting in
plaque vulnerabilization and acute coronary syndrome.*>

Increased inflammation has been demonstrated to be
associated with the systemic release of various circulatory
biomarkers, such as C-reactive protein (CRP), an acute-
phase protein produced by the liver in response to inflam-
matory stimuli. The high-sensitivity form of this protein,

named hs-CRP, has become a routine biomarker for clinical
assessment in all types of cardiovascular emergencies.®?

Persistence of an increased inflammatory status in the
post-infarction period can play a major role in the evolu-
tion of these patients. Goldstein et al. demonstrated a high
number of recurrent coronary events at the 12 months
follow-up in patients with AMI and complex coronary
plaques.® It is currently estimated that over 20% of patients
suffering an AMI will have another major cardiovascular
event in the next 12 months after the infarction. This indi-
cates that in the case of an AMI, the vulnerable period is not
limited to the immediate post-infarction phase, extending
to several months after the acute event, and a careful at-
tention should be given to attenuate the inflammatory re-
actions at least during the first year post-infarction.

The inflammatory response in the post-infarction peri-
od has been differentiated into a pro-inflammatory phase
occurring immediately after the infarction (in the first 3
days), mainly characterized by activation of several cyto-
kines (such as interleukin-18, interleukin-6, interferon-
alpha, tumor necrosis factor alpha), and a pro-reparative
phase, characterized by augmented release of interleu-
kin-10 and TGF-8, starting after 1—2 days. During these
phases, a number of cells (such as neutrophils, macro-
phages, lymphocytes, and dendritic cells) accumulate
at the site of infarcted tissue in an attempt to repair the
myocardial damage.” Inflammatory signals released by
the infarcted tissue can stimulate the interaction between
leukocytes and endothelial cells, promoting cell adhesion
and extravasation of neutrophils and monocytes.?

Various anti-inflammatory strategies have been pro-
posed for the prevention of left ventricular remodeling fol-
lowing an AMI. New drugs targeting cardiac remodeling
include those that act against integrin, complement cas-
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cade, cytokines, or metalloproteases.’® The CANTOS trial
was a landmark study which reshaped some fundamental
concepts in cardiology, demonstrating that inhibition of the
inflammatory pathway mediated by interleukin 1-beta can
prevent recurrent cardiovascular events in stable post-AMI
patients. The primary endpoint of CANTOS was the cumula-
tive incidence of nonfatal AMI nonfatal stroke or CV death,
the study demonstrating a significant reduction in the pri-
mary endpoint after administration of anti-inflammatory
Canakinumab versus placebo, proving the role of novel cy-
tokine-based therapy for secondary prevention of cardio-
vascular diseases." It is surprising, however, that despite of
the results of the CANTOS trial, the role of anti-inflamma-
tory therapy in the post-myocardial infarction period has
not been established yet on a large scale in clinical settings.

One of the most challenging approaches dedicated to in-
crease myocardial recovery after an ischemic episode con-
sists in the administration of stem cells targeting the infarct-
ed area, in the hope that paracrine effects of the stem cells
would be able to attenuate the local inflammatory reactions
in parallel with increasing neoangiogenesis.'>*® However,
this approach remains to be validated, as major clinical trials
aiming to study this hypothesis presented divergent results.

A study published in this number of JCE by Morariu et
al. demonstrates a direct relationship between hs-CRP,
as an inflammation-related biomarker in the immediate
post-infarction period, and the extent of myocardial scar
at 1 month.”” This is in line with previous reports which
documented the role of inflammation in the post-infarc-
tion recovery. It should be pointed out that this study uses
cardiac magnetic resonance (CMR) imaging for quantifi-
cation of the myocardial scar, based on image post-pro-
cessing by a dedicated software. At the same time, this
study demonstrates that increased serum hs-CRP levels
on day 1 post-infarction, as well as increased serum lev-
els of interleukin-6 are associated with larger infarct size,
higher transmurality index, and worse ventricular func-
tion at CMR at 1 month post-infarction.

Currently, CMR imaging has become a routine imagistic
tool for assessing cardiac function in the post-AMI period.
The results of the study by Morariu et al. show us how the
inflammatory reactions in acute settings can impact the
cardiac status on a medium and potentially long term,
providing an explanation for the findings we commonly
see at the routine, image-based follow-up of patients suf-
fering an acute cardiac event."”
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