REVIEW ARTICLE

Diabetic cardiomyopathy: factual or factoid?

Thiago Quinaglia®

Daniela C. Oliveira®

José Roberto Matos-Souza'
= Andrei C. Sposito’

1. Subject of Cardiology, Faculty of Medical Sciences - State University of Campinas (Unicamp), Campinas, SP, Brasil

http://dx.doi.org/101590/1806-9282.65.1.69

SUMMARY

Although long ago described, there is no established consensus regarding the real existence of Diabetic Cardiomyopathy (CMPDM).
Due to its complex pathophysiology, it has been difficult for clinical and experimental research to establish clear connections between
diabetes mellitus (DM) and heart failure (HF), as well as to solve the mechanisms of the underlying myocardial disease. However, the
epidemiological evidence of the relationship of these conditions is undisputed. The interest in understanding this disease has intensified
due to the recent results of clinical trials evaluating new glucose-lowering drugs, such as sodium-glucose transporter inhibitors 2, which
demonstrated favorable responses considering the prevention and treatment of HF in patients with DM. In this review we cover aspects
of the epidemiology of CMPDM and its possible pathogenic mechanisms, as well as, present the main cardiac phenotypes of CMPDM

(HF with preserved and reduced ejection fraction) and implications of the therapeutic management of this disease.

KEYWORDS: Diabetes mellitus. Cardiomyopathies. Hypoglycemic agents. Heart failure.

INTRODUCTION

The diagnosis of diabetic cardiomyopathy re-
quires the association of altered glucose metabolism
and exclusion of coronary, valvular, hypertensive,
congenital, viral, toxic, familial or infiltrative arterial
diseases. This is unquestionable from the theoretical
point of view and, despite the difficulty in demon-
strating in practice, the diagnosis may be more com-
mon than one might suppose. The observation that
there is an association of diabetes mellitus (DM)
and heart failure dates back 64 years. In the 1950s,
Lundbaek hypothesized a diabetic cardiomyopathy
(MCPDM) and, in 1969, published the first descrip-
tion of the disease. Curiously, until today there are
doubts as to their actual occurrence and circum-
stances that may trigger it. In this narrative review,

we present the current evidence of MCPDM, the pos-
sible pathogenic mechanisms, the cardiac phenotype
of the disease, as well as possible ways of treating
and not treating this condition.

EVIDENCE OF THE RELATIONSHIP BETWEEN
DIABETES MELLITUS AND HEART FAILURE

The diagnosis of heart failure (HF) occurs more
frequently in patients with diabetes mellitus (DM)*3
and, when it occurs, is associated with worse clinical
outcomes than in non-diabetic patients with HF?®.
Among patients with type 2 DM, the prevalence of
HF ranges from 19% to 26%** and the incidence is
also high regardless of other comorbidities, as al-
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ready demonstrated by the Framingham study’. Dia-
betic men aged 45-74 years had more than double the
risk of developing HF than their non-diabetic peers
during follow-up of up to 18 years old. And that risk
seems to be even greater in women. Diabetic women
are up to 5 times greater risk than patients who do
not have DM. In heart failure cohorts, there is also
a higher prevalence of patients with type 2 DM, of
about 28%, whether HF with ejection fraction (FE)
preserved (HFEFp), or reduced (HFEFp)®. And the
presence of DM implies a worse prognosis, leading
to higher cardiovascular mortality (CV) and hospital-
izations due to HF [risk ratio for HFEFp: 2.0 (1.70-
2.36); and for HFEFp:1.60 (1.44-1.77); p-value for in-
teraction: 0.0009]. There is, however, disagreement
as to whether this worse prognosis would be associ-
ated with the occurrence of ischemic coronary artery
disease®.

Previous studies have shown a clear ratio be-
tween glycemic control and the incidence of heart
failure. Elevations of 1% in HbAlc values are related
to an 8% increase in the incidence of HF®. Converse-
ly, in the UKPS study, the researchers demonstrat-
ed that for each 1% reduction in HbAlc there would
be a 16% decrease in the risk of initiation of HF®.
This bidirectional ratio occurs independently of
blood pressure, body mass index, age or presence
of coronary artery disease. However, the ratio is not
exactly linear. Apparently, using the HbAlc cohort
of 7.0 mg/dl there is a divergence of studies regard-
ing the pattern of the glycemia ratio with the mor-
tality of patients with HF that may be: “U” pattern™
— in which there is an increase in mortality above
and below this cohort; “J” pattern - in which there
is a disproportionately greater increase for HbAlc
levels above this cohort"; and inverse pattern - in
which mortality is higher for patients with HbAlc
below the cohort mentioned™. This ratio between
glycemia and HF, as well as mortality in the HF pa-
tient, even with divergent patterns between studies,
makes clear the link between DM and HF. However,
these data do not allow us to distinguish whether
glycemia and insulin resistance are only markers of
severity or whether they actually contribute to the
pathophysiology of HF. The concomitance of other
CV risk factors and the complex pathophysiology of
type 2 DM make it even more difficult to establish a
clear and direct ratio between pathogens and cardi-
ac and/or cardiovascular phenotypes of the diabetic
patient.

POSSIBLE MECHANISMS

The impact of DM on the heart occurs by local-
ly diverse pathways on the microcirculation and re-
laxation function of the sarcomere, and systemical-
ly by peripheral vascular disease, activation of the
renin-angiotensin-aldosterone system (RAAS) and
autonomic neuropathy. These mechanisms are es-
tablished as a consequence of an exacerbated inflam-
matory state, endothelial lesion and perfusion abnor-
malities, together with unbalanced oxidative stress.

Hyperglycemia

Experimentally, endothelial cell mitochondria ex-
posed to hyperglycemia may be injured or increase
the production of reactive species of O2. Ultimately,
this leads to dysfunction of nitric oxide synthases
(NO), NO bioavailability, and consequently reduction
of the production of the intracellular cyclic guano-
sine monophosphate (GMPc)®. Due to the decrease
in intracellular kinase G (PKG) protein, there is loss
of myocardial distensibility™ mediated by hypophos-
phorylation of the sarcomeric titin protein®™. In hu-
mans, similar results were observed in cardiomyo-
cytes of patients with aortic stenosis and DM who
showed improvement in stiffness when submitted to
PKG administration™. Hyperglycaemia also results
in elevation of kinase C protein (PKC) in fibroblasts,
which in turn increase collagen production and depo-
sition'®".

Another route of action of hyperglycemia on
cardiac function occurs by glucose metabolites. A
B-N-acetylglucosamine (O-G1cNAc) can bind to a
myriad of proteins (on serine or threonine residues),
compete for phosphorylation of molecules, and alter
physiological functions™. A pivotal example is the
modification of kinase II proteins dependent on Ca2
+/calmodulin, phospholamban and myofilaments.
This effect reduces contractility and relaxation of the
myocardium™. Mitochondrial proteins are also sus-
ceptible to modification by O-GlcNAc with impair-
ment to cardiac function.

Insulin/hyperinsulinemia resistance

Potential mediators of the risk of HF in patients
with type 2 DM are insulin and hyperinsulinemia re-
sistance, particularly in the obese patient. The preva-
lence of obesity per se increases circulating levels of
glucose and free fatty acids. In addition, insulin resis-
tance and obesity are responsible for a constellation
of signaling disorders, leading to a systemic inflam-
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matory state that results in the production of reactive
species of O? and decrease in the bioavailability of NO.
Insulin resistance induces myocardial energy imbal-
ance by increasing the use of less efficient sources to
the detriment of glucose use, and this culminates with
lower production of adenosine triphosphate (ATP)?%?.
Hyperinsulinemia, in turn, activates certain pathways,
such as PI3K/Akt, which is involved in hypertrophy of
cardiomyocytes. This same pathway also induces the
expression of a more rigid molecule of the sarcomeric
titin protein, reducing cardiac distensibility .

Inflexibility of power supply

Diabetic patients with coronary heart disease and
those with HF may already have reduced glucose utili-
zation capacity compared to non-diabetic HF patients,
despite having a similar concentration of glucose
transporters (GLUT-4) in myocardial biopsies. This
theory suggests that insulin resistance would limit the
ability of the DM patient’s myocardium to withstand
ischemia and, thus, suffer worse CV outcomes®. Stud-
ies using hyperinsulinemic/euglycemic clamp demon-
strate that elevated insulin levels increase heart rate,
blood pressure and myocardial oxygen consumption
(assessed by extraction of Fluordeoxyglucose®™) in
diabetic patients or not. The presence of insulin re-
duces the availability of non-esterified fatty acids and
suppresses oxidation of fatty acids. However, the oxi-
dation of fatty acids by the myocardium is increased.
Under these conditions, there is a reduction in myo-
cardial work efficiency, possibly due to the change in
the energy substrate (from glucose to fatty acid), since
the fatty acid metabolism consumes a greater amount
of oxygen?. In diabetic patients, the rapid and drastic
reduction of free fatty acids by medication interven-
tion leads to a sudden decrease in cardiac function,
corroborating this hypothesis. Cardiac function de-
pendent on a single energy source would be complete-
ly dependent on its availability.?®

Lipotoxicity

The uptake of cardiac free fatty acids exceeds the
oxidation capacity of these molecules. This leads to
accumulation of triglycerides, cardiac steatosis and
eventually death of cardiomyocytes, causing LV sys-
tolic dysfunction. This process has been demonstrat-
ed in animals and is called lipotoxicity. The change
in energetic substrate, due to the reduction of insu-
lin-mediated glucose uptake, also leads to diastolic
dysfunction ?6. Generation of lipid intermediates,

1#, may be toxic to microcircu-

such as diacid-glycero
lation, by effect on NO synthases and reduction of
myocyte distensibility, as described above. Cardiac
steatosis has also been associated with diastolic dys-

function in diabetic patients?.

Deposition of advanced glycation end prod-

ucts (AGEs)

AGEs are found in smooth muscle cells of the
myocardial microcirculation®, as well as, in the ex-
tracellular matrix, between cardiomyocytes®. AGEs
promote inflammation, extinguishing much of the
NO produced locally. This would lead to a reduction
in perfusion of the microcirculation at rest, but also
of the coronary reserve during flow hyperemia. In
addition, they trigger the production of reactive 02
species via NADPH oxidase, which may result in the
activation of cellular apoptosis pathways and, there-
fore, systolic dysfunction®.

Microvascular Rarefaction

One of the most striking pathophysiological fea-
tures of MCPDM is the reduction of microvascular
myocardial perfusion and coronary flow reserve®.
This parameter is due to the action of AGEs in the
microcirculation, but also due to rarefaction of capil-
laries and reduced luminal area/myocardial tissue ra-
tio. Cardiomyocyte hypertrophy contributes to this
result, raising the denominator of this ratio®. Cap-
illary rarefaction per se reduces the bioavailability of
NO to surrounding myocytes. Another result of this
process is the relative tissue hypoxia associated with
the production of reactive species of 0? and, finally,
cell death and systolic dysfunction.

Inflammatory/autoimmune Response

Cardiac antimyosin autoantibodies were identi-
fied in type 1 diabetic patients after myocardial in-
farction and non-diabetic patients with autoimmune
myocarditis. Diabetic patients, in general, present
release of troponins that are related to HFEFr with
dilatation of cardiac chambers. These findings may
indicate that an autoimmune mechanism triggered
by exposure to plasma troponin exists in the patho-
physiology MCPDM with HFEFr®,

Autonomic neuropathy and renin-angioten-

sin-aldosterone system (RAAS)

Altered glucose metabolism and insulin resis-
tance stimulate an excessive sympathetic activity
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BOARD 1. PATHOPHYSIOLOGICAL AND PATHOGENIC
MECHANISMS OF DIABETIC CARDIOMYOPATHY

Hyperglycemia - Insulin/hyperinsulinemia resistance
Cardiac insulin resistance and metabolic abnormalities (lipotoxicity)

Mitochondrial Inflammation Autonomic
dysfunction (autoimmune neuropathy
response)
Activation of RAAS Microvascular AGEs

dysfunction
Microcirculation
Rarefaction

ER stress and cell
death

Inappropriate use of Oxidative stress

mitochondrial Ca2+

Myocardial rigidity - Hypertrophy/Apoptosis - Interstitial fibrosis

Left ventricular diastolic/systolic dysfunction

RAAS: Renin-angiotensin-aldosterone system, AGE: advanced glycation end prod-
ucts; ER: endoplasmic reticulum

that is related to hypertrophy and cardiac fibrosis.
In the long term, cardiac sympathetic denervation
occurs, a fact that impairs -adrenergic signaling and
reduces myocardial contractility, as well as disrupts
the kinetics of relaxation and diastolic distensibili-
ty*?¢. The myocardium of DM also presents upregu-
lation of the RAAS and local endothelin®"28.

CARDIAC PHENOTYPE

Two types of cardiac phenotypes have been de-
scribed for MCPDM?®. The first pattern, apparently
more common, is that of extracellular fibrosis, but
with preserved sarcomere structure, reduced and
hypertrophic left ventricle (LV), left atrial dilation,
and diastolic dysfunction/restriction indicators; this
pattern is clinically presented as HFEFp* (Figure 1).
The second pattern, reported in the earliest reports
of MCPDM, is cardiomyocyte apoptosis and atrophy
and loss of sarcomeric structure, scar replacement,
cardiac chamber dilatation, and LV systolic dila-
tation/dysfunction clinically recognized as HFEFr
(Figure 2). In both phenotypes, microcirculation rar-
efaction and microvascular deposition of advanced
glycation end products (AGEs) are observed®.

TABLE 1: PATHOPHYSIOLOGICAL ASPECTS OF HFEFP
AND HFEFR PHENOTYPES OF CMPDM 3

CMPDM HFEFp/ HFEFr/
restrictive  dilated
Hyperglycemia et +
Lipotoxicity +H+ +
Deposition of AGEs e+ et
Microvascular rarefaction 4+ et
Inflammatory/autoimmune response - +t
Insulin resistance/Hyperinsulinemia e+ -

However, there is some controversy regarding the
natural evolution of myocardial dysfunction and the
interrelationship of these patterns, namely: some
authors suggest that the pattern of diastolic dysfunc-
tion happens first and then develops into systolic
dysfunction®'; others argue that the phenotypes are
independent and would be consequences of an indi-
vidual response of each subject®. The latest evidence
points to the second case. In a cohort of patients with
HF, it was observed that significant reductions of EF
occur only in very old individuals (> 80 years old) or
after the occurrence of heart attacks* and therefore
would be due to other factors not related to DM. Dif-
ferent phenotypic patterns imply the existence of
corresponding distinct pathogens (Table 1). Thus, it
is proposed that hyperglycemia, lipotoxicity and hy-
perinsulinemia/insulin resistance leading to micro-
vascular coronary dysfunction are more important in
the pathogenesis of CMPDM and HFEFp and that the
inflammatory/autoimmune response would be more
relevant for DMPDM and HFEFr.

THERAPEUTIC MANAGEMENT - POSITIVE
AND NEGATIVE EFFECTS OF HYPOGLYCEMIC
AGENTS

The treatment of MCPDM should follow the
guidelines recommended according to the cardiac
phenotype (HFEFr or HFEFp). However, evidence
points to some peculiarities related to the class of
drugs and its relation with MCPDM. For example,
for the HFEFp phenotype, the use of beta-blockers
is questionable and may even be deleterious, as it
may lead to a worse clinical outcome, mediated by
cardiac dysfunction, especially in women®. In addi-
tion, metformins have a beneficial effect by activa-
tion of adenosine monophosphate-activated protein
kinase (MAPK) and increased bioavailability of NO,
but there was no improvement in left ventricular di-
astolic function compared to pioglitazone*. As for
sulfonylureas, they may potentially interfere with
myocardial adaptive response to ischemia and are
not recommended in this setting. Here are some oth-
er specificities of MCPDM treatment.

Reduced glycemia

Glycemic levels are associated with an increased
risk of incident HF, as well as atherothrombot-
ic events in patients at risk or already with DM*.
Thus, it is reasonable to conclude that the control
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of glycemic levels would reduce HF and CV events
in this group of patients. In a meta-analysis includ-
ing 27,049 participants from the Accord, Advance,
UKPDS and Vadt studies, the authors demonstrate
a 15% reduction in the relative risk of fatal/nonfa-
tal AMI in patients with intensive glycemic control,
but no reduction in hospitalization for HF, stroke,
or other causes of death?. In a HF cohort, inten-
sive blood glucose control in diabetic patients re-
sulted in a worse outcome. In this study, patients
who achieved HbAlc < 7.2 had an increased risk of
death or urgently needed cardiac transplantation?.
Another meta-analysis of more than 95 thousand
individuals revealed that the treatment with hypo-
glycemic drugs increased the relative risk of HF in
14%, exceeding in 5% the reduction of the relative
risk of AMI in these patients*® and without any ef-
fect on mortality. One of the possible explanations
connects to the metabolic inflexibility theory of
cardiomyocytes. Stimulated entry of glucose into
myocytes with reduced oxidation capacity of these
molecules would lead to intracellular acidosis, re-
sulting in reduction of the distensibility of the sar-
comeric protein titin and diastolic dysfunction®.

Peroxisome proliferator-activating receptor

agonists-y (PPAR-y)

However, the increased risk of HF generated
by hypoglycemic drugs is surely linked to the spe-
cific action of each drug. This same meta-analysis
demonstrated a high risk of HF related to the use
of peroxisome proliferator-activating receptor ago-
nists-y (PPAR-y) (or thiazolidinediones) [risk ratio:
1.42 (1.15-1.76)]*. These drugs provoke weight gain
and water retention, impairing the hemodynamic
condition of the patient with HF*®%'. There is no re-

duction in cardiac systolic function®"*

using thiazo-
lidinediones. The deleterious effect is likely to occur
by stimulating renal tubular sodium reabsorption
by signaling PPAR-y pathways dependent in these
cells®® consequent fluid retention. However, the si-
multaneous use of other diuretic drugs may coun-
terbalance the observed weight and fluid gain. This
has been demonstrated with the combination of pi-
oglitazone dapaglifozin in a previous clinical trial®.
In addition, one study suggests that pioglitazone re-
duces diastolic dysfunction in men with uncompli-
cated DM and absence of coronary disease*.

As with thiazolidinediones, dipeptidyl pepti-
dase-4 inhibitors (iDPP-4) had a moderate risk of

incident HF associated with its use unrelated to sig-
nificant weight gain [risk ratio: 1.25 (1.08-1.45)]*® in
the meta-analysis cited. On the other hand, the use of
insulin glargine (Origin study) and weight loss by life-
style change (Look-Ahead study), despite a favorable
trend, had a neutral effect on the risk of HF.

Inhibitors of dipeptidyl peptidase-4 (iDPP-4)

In another meta-analysis (n = 79,867) including
only studies using iDPP-4 (which main randomized
and controlled studies were Savor-Timi 53, Examine
and Tecos), the authors demonstrate a 13% increase
in HF (p = 0,03) after the introduction of the drugs
of this class (= 0%). The authors isolated only the
main randomized controlled trials (n = 36,543) (risk
ratio = 1,14 (0,97-1,32)) and the risk remained, but
they lost significance due to the large heterogeneity
of the results (I?= 42%). The Savor-Timi 53 study ap-
parently carries the difference between results, lead-
ing to presuming that saxagliptin is the main drug
(22% increase in risk) in this class responsible for the
incidence of HF - whereas sitagliptin would have no
effect in this sense®. But, despite the large sample
size, it has not yet been possible to determine with
statistical certainty whether there is indeed a dif-
ference of effect within the iDPP-4 class (the sample
was insufficient). Anyway, this is a worrying effect,
because it happens mainly in populations that, for
the most part, do not have previous history of HF.

IDPP-4 class drugs are easy to administer, do
not cause weight gain or hypoglycaemia and have
good gastrointestinal tolerability. However, they
have potential cardiac and haemodynamic delete-
rious effects that may be exacerbated in patients
with established or subclinical HF*¢. The DPP-4 en-
zyme is also responsible for degrading the stromal
cell-derived factor (SDF) -1 [in addition to the pep-
tides glucagon-like (GLP) -1]. The increase in SDF-
1, experimentally, channels mesenchymal cells to
tissues undergoing overload or injury (for example
myocardium) and promotes inflammation, regener-
ation, and fibrosis ¥. Another effect of SDF-1 is to
increase sympathetic activity and to stimulate cy-
clic myocardial adenosine monophosphate (AMP-c),
promoting hypertrophy and ventricular arrhyth-
mias®. Finally, the natriuretic effect of iDPP-4 is
unobtrusive, not leading to weight loss, and appears
to be the effect localized only to the distal portion of
the renal tubules.* The higher sodium reabsorption
occurs, however, in the proximal tubules, which is
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why GLP-1 receptor agonists and sodium-glucose
transporter inhibitors 2 (iISGLT2) have a greater di-

uretic effect: they act preferentially at this site®%".

Sodium-glucose transporter inhibitors 2 (iSGLT2)

The Empa-REG Outcome clinical trial revealed
an impressive relative risk reduction of 35% relative
to the use of empaglifozine compared to the place-
bo group® in patients with established cardiovas-
cular disease. Curiously, the results are similar for
patients with previous diagnosis of HF at the begin-
ning of the study or not. Similar findings were found
in the study that evaluated the effect of canagliptin
on outcomes of CV®, a 32% reduction in hospitaliza-
tions due to HF. In parallel, “real world” results (>

180,000 patients) in a very broad population (United
States and North America, Europe, the Middle East
and Asia) corroborate these findings and add that
this may be a class effect, as well as to be possible
in individuals with no prior history of atherosclero-
sis®*%°, The relative risk reduction of HF, in this case
compared to other hypoglycemic agents, was simi-
lar to that found in the Empa-REG and Canvas study,
about 28%.

The beneficial effects related to the use of these
drugs are independent of the intensity of the gly-
cemic reduction and may be related to significant
weight loss and reduction of blood volume. However,
other potential mechanisms are proposed. The use
of empaglifozine deviates the use of glucose to fat

FIGURE 1: ECHOCARDIOGRAM OF PATIENT WITH CLINICAL HF AND PRESERVED LV EJECTION FRACTION

Panel A: left ventricle in diastole.

Panel B: left ventricle in systole.

Panel C: LV myocardial systolic longi-
tudinal deformation, where each line
represents a segment (Y axis) along the
cardiac cycle.

Panel D: anatomic M mode of the LV in
the four-chamber window: the systolic
deformation of each segment (y-axis) is
represented by color over time (x-axis),
darker red tones are considered normal
and abnormal, light tones.

AD: right atrium;

AE: left atrium;

RV: right ventricle;

LV: left ventricle;

AVC: aortic valve closure

Panel A: left ventricle in diastole.

Panel B: left ventricle in systole.

Panel C: LV myocardial systolic longi-
tudinal deformation, where each line
represents a segment (Y axis) along the
cardiac cycle.

Panel D: anatomic M mode of the LV in
the four-chamber window: the systolic
deformation of each segment (y-axis) is
represented by color over time (x-axis),
darker red tones are considered normal
and abnormal, light tones.

AD: right atrium;

AE: left atrium;

RV: right ventricle;

LV: left ventricle;

AVC: aortic valve closure
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as an energetic substrate by the myocardium. The
homeostatic balance favors the production of gluca-
gon in relation to insulin and therefore the release
of glucose and ketogenesis®. One of the products of
ketogenesis, B-hydroxybutyrate, is associated with
a reduction in myocardial glucose uptake. Possible
positive effects of ketone bodies as an energetic sub-
strate for the myocardium include resistance to oxi-
dative stress, reduced lipolysis, lower metabolic rate,
and reduced sympathetic tone®. At three months
of treatment, there are also signs of mass reduction
and recovery of LV distensibility®®. Other pathways
in which iSGLT2 may hinder the establishment of
MCPDM include: reduction of insulin resistance,
blood pressure, albuminuria and uric acid, attenu-
ation of arterial stiffness, inflammation, oxidative
stress and sympathetic hyperactivity, and regulation
for angiotensin receptor blockers.

Insulin
Intensive insulin use does not appear to reduce
LV diastolic dysfunction in patients with MCPDM.

Despite some disagreement between studies, some
suggesting positive results®® and others not, there is
no evidence of improvement of left ventricular relax-
ation with intense glycemic control through the use
of insulin. The potential benefit of glycemic control
may be counterbalanced by weight gain promoted by
insulin use.

FINAL COMMENTS

MCPDM is a complex and difficult diagnosis
condition. Its recognition has been dubious due to
the simultaneity of pathogenic effects promoted by
diseases and associated CV risk factors. However,
the evidence has increasingly made clear the patho-
physiology and clinical presentation of this cardio-
myopathy, as well as demonstrated that its validity
may worsen the prognosis of coexisting diseases.
Many aspects of MCPDM are not yet understood, so
awareness of diagnosis is necessary in the care and
academic circles to create mechanisms to attenuate
their ominous repercussions.

Apesar de hd muito tempo descrita, ndo existe consenso estabelecido quanto d real existéncia da cardiomiopatia diabética (CMPDM).
Devido a sua complexa fisiopatologia, tem sido drduo a pesquisa clinica e experimental estabelecer conexdes claras entre diabetes
mellitus (DM) e insuficiéncia cardiaca (IC), assim como solucionar os mecanismos da doenga subjacente do miocdrdio. No entanto, as
evidéncias epidemioldgicas da relacdo dessas condicbes sdo incontestdveis. O interesse em compreender melhor essa doenga tem re-
crudescido devido aos recentes resultados de ensaios clinicos avaliando novos fdrmacos hipoglicemiantes, como os inibidores do trans-
portador de sédio-glicose 2, que demonstraram respostas favordveis, considerando-se a prevengdo e tratamento da IC em pacientes
portadores de DM. Nesta revisdo, percorremos aspectos da epidemiologia da CMPDM e de seus possiveis mecanismos patogénicos,
além de apresentarmos os principais fenétipos cardiacos da CMPDM (IC com fragdo de ejegdo preservada e reduzida) e implicagdes

do manejo terapéutico desta doenga.

PALAVRAS-CHAVE: Diabetes mellitus. Cardiomiopatias. Hipoglicemiantes. Insuficiéncia cardiaca.
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