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Inflammation Post-Acute Myocardial Infarction: “Doctor or Monster”
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Short Editorial related to the article: Early Changes in Circulating Interleukins and Residual Inflammatory Risk After Acute Myocardial Infarction

As in the short story “The Strange Case of Dr. Jekyll and Mr.
Hyde ”, inflammation has a good side, which is the protection
against pathogens, and helps in the process of cellular and
tissue repair after an injury; on the other hand, it may also
perpetuate and worsen the injury and, in the case of acute
myocardial infarction (AMI), it may be the trigger of coronary
occlusion. In the acute phase of AMI, the immune system is
activated in the process of myocardial repair, in which the
necrotic tissue is replaced by the scar tissue (fibrosis). From
anatomopathological studies, we know that in the first hours
after coronary occlusion, neutrophils are mainly recruited to the
injury site. The local neutrophil population peaks around the
third day, then a progressive decline is observed. From the fifth
day, they are replaced by macrophages and both are responsible
for clearing non-viable myocytes. In addition to this role,
together with smooth muscle cells macrophages are responsible
for angiogenesis and collagen production. The scarring process
begins at the periphery of the infarcted area and extends to the
nucleus, and this repair mechanism is completed in about 4-8
weeks, depending on the infarction size."?

If we know how the inflammatory process occurs at
the cellular level post-AMI, why do we continue to study
inflammation? And why concentrating efforts on studies
on cytokine expression? Whereas, on the one hand, the
inflaimmatory process is necessary for the repair process, in
the context of AMI, inflammation also plays an important
role in complications. Such effect is observed in cardiogenic
shock (causing vasodilation, vasoplegia and worsening shock),*
mechanical complications (papillary muscle rupture and
ventricular free wall, and interventricular communication), in
ventricular remodeling (fibrotic expansion and replacement of
the affected wall) and, in the long run, it has been related to new
cardiovascular events. Cytokines are molecules that mediate
immune and inflammatory reactions and are responsible for
activating inappropriate pathways or exaggerated responses
(hypersensitivity).* Therefore, understanding its kinetics
can help to clarify the pathways associated with favorable
outcomes and the pathways that, when activated, may lead
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to an increase in unfavorable events and have the potential
to be the target of future therapeutic approaches.

In the elegant subanalysis of the BATTLE-AMI study (B
and T Types of Lymphocytes Evaluation in Acute Myocardial
Infarction), conducted by Maria Coste et al.® the main
objective was to study the behavior of the immune system
during the early and late phase of AMI trying to correlate it with
the area at risk in AMI. For this, blood samples were collected
from 138 patients (from among the 300 participants from the
original study sample), and pro-inflammatory cytokines IL-1p
(IL - Interleukin), IL-4, IL-6 and IL-18, and anti-inflammatory
IL-10 were dosed. As expected, pro-inflammatory cytokines
(IL-1B and IL18) prevailed in the first days and, after four
weeks, pro-cytokine declines were observed and an increase
in those associated with an anti-inflammatory profile (IL-10).
But the levels of IL-4 and IL-6 remained high. Subanalyses
should be analyzed carefully and, due to the risk of type I
error, they have a primary role in generating hypotheses.® In
this study, less than half of the patients in the original sample
were analyzed, and we observed a lower average age than
that found in the literature, and, thus, the immune response
observed could be different with the expansion of the
sample.” This possibility is even more possible if we consider
the significant variability in the measured values of cytokines.

Multiple analyses should also be looked at very carefully,
especially when you have a limited sample. In the present sub-
study, cytokine levels were correlated with three myocardial
resonance variables, which increases the possibility that the
finding had been by chance. This could explain, for example,
the negative correlation between IL6 and the left ventricular
ejection fraction, but without an association with the LV mass
affected in AML.® As the area of necrosis was of moderate size
(around 10% in late enhancement), probably few patients
had cardiogenic shock and/or remodeling with ventricular
expansion. It would be interesting to further evaluate the
behavior of cytokines in these clinical situations. The data,
however, add to the literature hitherto available, and their
major contribution is to try to correlate the main cytokines
— already widely studied in the acute phase of AMI — with
cardiac resonance data.

The study of tissue inflammation has drawn attention mainly
after the CANTOS study (Canakinumab Antiinflammatory
Thrombosis Outcome Study),® in which IL-1 block was
associated with a reduction in cardiovascular events
(hazard ratio 0.83; 95% Cl, 0.73-0.95; p=0.005) in post-
AMI patients.p Recently, the COLCOT study (Colchicine
Cardiovascular Outcomes Trial)’ demonstrated that colchicine
(non-specific and diffuse inflammation block) reduced the
primary composite outcome (death, AMI, cardiac arrest, stroke
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and emergency hospitalization) (hazard ratio 0.77; 95% Cl,
0.61-0.96; p=0.02). IL-6 has thus received special interest,'*'?
because its high levels are associated with activation of
macrophages, release of C-reactive protein, activation of
smooth muscle cells and action on lipid metabolism —
processes classically associated with acute coronary events.
Indirect data, mainly from patients with rheumatoid arthritis,
suggest that the increase of 1L-6 could be the link between
this disease and cardiovascular events.

As these studies demonstrated the relationship of IL-6
with cardiovascular events, the next step is to carry out
specific clinical trials. Tolicizumab is a monoclonal antibody
that specifically blocks IL-6,"* and has been shown to be
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