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EDITORIAL

After a STEMI, is Less Sugar more Protective to Myocardium?
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Editorial referring to the article: Does Tight Glucose Control During the First 24 hours of Hospitalization Reduce Scintigraphic Infarct Size in STEMI Patients?

The infarct size reduction in acute myocardial
infarction (AMI) has been studied for more than 50
years. Animal experiments were conducted in the
1970s, followed by the first clinical studies to reduce
infarct size (IS), with fibrinolytic agents or with
mechanical coronary angioplasty (PTCA). The clinical
experience of coronary reperfusion indicated that left
ventricle function was not normalized in 30% of the
patients, and despite unblocking the epicardial vessel,
demonstrated hemodynamically, there was no equivalent
in myocardial perfusion. New concepts emerged such
as reperfusion injury, microvascular dysfunction, "no-
reflow" phenomenon, and stunned and hibernating
myocardium, which became the focus of basic research
and clinical investigation. To improve characterization,
different technologies were used, such as contrast
echocardiography, isotopic studies, including positron
emission tomography, and magnetic resonance.!

Cardioprotection (CP) aims to reduce IS and improve
clinical outcomes. The translation of CP from preclinical
and promising proof-of-concept studies to clinical benefit
(CB) for patients has been quite unsatisfactory. Almost all
these studies that did not translate into CB had infarct size
reduction as the primary endpoint and used protocols
selected to achieve IS reduction.?

In 2001, a pioneering randomized clinical trial
(RCT) conducted in Leuven, Belgium, found clear
benefits in treating hyperglycemia, supporting a
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potential causal relationship between hyperglycemia
and outcomes. The researchers studied 1548 critically
ill patients admitted to a predominantly surgical
intensive care unit (ICU), maintaining healthy fasting
blood glucose concentrations (80-110 mg/dL), which
led to a reduction in morbimortality, compared with
tolerance to hyperglycemia up to the renal threshold
(215 mg/dL).?

Later, the Leuven’s research group confirmed the
clinical benefit in critically ill adults admitted to a
clinical ICU (n = 1200) and severely ill children (n =
700). ** Subsequent mechanistic studies attributed
the benefit obtained by rigid glucose control to a
protection against glucose toxicity and not to glucose-
independent insulin effects.®”

Despite the promising effects of rigid glucose
control in the first controlled studies, the benefit was
not confirmed in subsequent multicenter studies and
the NICE-SUGAR study found potential damage.”"
The increased risk of mortality in NICE-SUGAR was
subsequently attributed to increased incidence of
hypoglycemia.!! This discrepancy can be explained by
methodological differences between trials, and not by
a different combination of cases.

Hyperglycemia (HGL) in the setting of myocardial
revascularization (MR) is associated with increased
adverse effects in patients with and without diabetes.
Data suggest that acute HGL peri-procedure causes
increased inflammation, platelet activity, endothelial
dysfunction, and is associated with plaque instability
and IS. While peri-procedure glycemiais anindependent
predictor of adverse effects in patients undergoing MR,
treatment strategies remain uncertain.'?

It is also known that cardioprotective actions of
ischemic postconditioning (PCISQ) against ischemia/
reperfusion injury (I/LR) are abolished in diabetic
hearts. Several drugs used for treating diabetes have
recently shown a reduction in difficult cardiovascular
outcomes. Animal studies have sought to investigate
the combined effect of PCISQ and these drugs on
myocardial function and IS."?
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The scintigraphy image with a single photon
emission computed tomography (SPECT) technique
with sestamibi-99mTc (technetium) is based on the
integration of myocardial perfusion and myocyte
integrity. Sestamibi is distributed in the myocardium
in proportion to blood flow ** and cardiac uptake is
dependent on a normal mitochondrial function.'

In the early 2000s Gibbons et al.’® had already
demonstrated in 2 publications with a wide literature
review that SPECT imaging with sestamibi-99mTc
was the best available tool to evaluate IS and with
potential to serve as a surrogate outcome to discover
advantages of new therapies that could be equivalent
to those existing in relation to early mortality,'® as
well as to evaluate possible incremental benefits in
multicenter studies.!”

In 2011 Gibbons,' in an excellent review article,
highlighted that SPECT with sestamibi-99mTc
had multiple evidences that validated its clinical
usefulness, being used as surrogate outcome in several
randomized trials, and in some of them, both early and
later imaging were used to evaluate myocardium at
risk and myocardial salvage. The author recognized
that despite its limitations, SPECT is a well-validated

measure.'®

In this edition of the IJCS, the authors Gulsen et
al.” integrating this knowledge sought to investigate
whether rigid glycemic control in the first 24 hours

after AMI with ST elevation (STEMI) may have a
cardioprotective role using IS through SPECT as an
outcome, searching for a possible incremental benefit
of this strategy, as already largely supported in the
literature, and should be congratulated by this design
based on robust literature, both for the intervention
tested and the method used as a surrogate outcome to
evaluate the response. The limitations of the single-
center study stand out and, in relation to the evaluation
of the benefits of a new therapeutic approach, despite
the technical and logistical difficulties, the importance
of determining myocardium at risk and the effectively
spared seem relevant for the analysis of the results,
whether positive or negative.

Despite promising experimental studies and proof-
of-concept clinical studies such as these, interventions
seeking to limit IS failed to improve clinical outcomes
in STEMI. Although IS alone has prognostic value,
Bochaton et al.,?® demonstrated that other variables
in STEMI treated with angioplasty may be associated
with clinical outcomes, regardless of IS. Among these
variables are risk factors, comorbidities, post-treatment
variables, and simultaneous treatments.?

Therefore, CP should not only focus on the reduction
of IS, but also on several factors that should contribute
to clinical outcomes in the short and long term.? In
this context, studies such as this seek to shed light on
new approaches to known factors, in the treatment of

Do patients with STEMI and High Glucose levels, after PTCA, benefit from any glycemic
control for reducing myocardial infarct size on SPECT myocardial perfusion imaging?

Figure 1 - The image illustrates the idea of high glucose levels as a risk factor that could implicate In the outcomes of STEMI patients
and when controlled immediately after the PTCA could reduce the infarct size evaluated by myocardial perfusion spect, as surrogate
outcome. STEMI ST Elevation Myocardial Infarction PTCA Percutaneous Transluminal Coronary Angioplasty.
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AM], such as glycemic levels, trying to answer whether
after STEMI, less sugar means more protection for
the myocardium, aiming to improve outcomes of this
pathology that brings such a high cost for the patient
and society. However, strict glucose control remains
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