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CLINICAL CASE
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» Male, 58 years old em Cardiologia
» Dyspnea (NYHA 2) but overweight (BMI: 27 kg/m?2)
» CV risk factors:

» Diabetes mellitus for 6 years treated by metformine
(Glycated hemoglobin 7.5%)

» Smoking

» No sign of heart failure, coronary or other structural
heart disease

» Blood pressure : 120/78 mmHg
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2010 15:57:21 10/02/2010 15:59:48

10/02/2010 15:58:41

LVEDD : 49 mm
LVESD : 29 mm

LVM index : 85 g/m?
LV FS :40 %

LVEF : 65 %

LA area : 18 cm?

71
2:189 HR



10/02/2010 16:00:05

E/A:0.9

mDT : 190 ms
IVRT : 82 ms
E/e” :10

SPAP: 25 mmHg
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Metabolic and cardiovascular @
diseases
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Specific cardiomyopathy

l

OBESITY
> | HEART FAILURE
METABOLIC SD CAD HFPEF/HFLEF
DM /
Hypertension
Aortic Stenosis
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Diabetic cardiomyopathy:
Preclinical systolic dysfunction
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Impaired Myocardial Radial Function in Asymptomatic
Patients with Type 2 Diabetes Mellitus:
A Speckle-Tracking Imaging Study
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B0 4 m DM patlents

m Comtral i

Systolic function %)

e - LVEF FS Fsm ] Fry

Ernande L et al; ) Am Soc Echocardiogr 2010;23:1266-72
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Impaired Myocardial Radial Function in Asymptomatic
Patients with Type 2 Diabetes Mellitus:
A Speckle-Tracking Imaging Study

DMgrﬂup Controls IV Congresso
(n=114) (n = 88) P value Novas Fronteiras
Radial (en, %) em Cardiologia
Anteroseptal 44 = 52 =14 001
Anterior 47 = 17 54 += 14 004
Anterolateral 50 = 18 57 = 14 008
Inferolateral 54 = 18 59 = 15 069
Inferior 54 = 17 5 =17 BG4
Inferoseptal 49 = 17 56 = 16 009
eq (¥0) 50 > 16 56 «~ 12 003
Longitudinal (e, %6)
Sertal wall
Base -16 = 4 -19 =3 < 001
Mid -18 = 4 -20 = 3 < 001
Apex -23 =5 -24 = 4 148
Lateral wall
Base -19 = 5 22+ 4 < 001
Mid -18 = 4 -21 = 3 <. 001
Apex -1+ 6 23+ 4 < 001
e (%) -19 = 3 -22 2 <. 001

Ernande L et al; ) Am Soc Echocardiogr 2010;23:1266-72
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Diabetic cardiomyopathy:
Preclinical systolic dysfunction
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Preclinical diabetic cardiomyopathy and

outcome
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Figure | BEvent-free survival (death, acute coronary syndrome,
hospitalization for cardiac reasons, new diagnosis of heart failure,
and =1 increase in NYHA functional class) in patients with and
without diabetic cardiomyopathy.

Kiencke S et al; European Journal of Heart Failure (2010) 12, 951-957
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Preclinical diabetic cardiomyopathy and outcome
Systolic strain alterations and LV remodelling

Left Ventricular End-Diastolic Volume
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Preclinical diabetic cardiomyopathy:
Diastolic Dysfunction

E/e’>15
0.4 4 Diastolic dysfunction IV Congresso
5 03] Novas Fronteiras
g em Cardiologia
s 0.2 4 No diastolic dysfunction . o . o o
z > High prevalence of DD in diabetic patients:
0.1 4
21-75% but
0.0 T T T T 1
: ! 2 3 A : » High heterogeneity of the studies
No. at risk Years
g 211 a2 > Few control groups
E/e’>15
18+ Diastolic dysfunction
M ﬁ > Classically considered as the first marker of
= 064 Nao diastolic dysfunction dia betic Ca rdiomyopathy
0.4
02 » Prognosis value of E/e’
0.0 T T T T 1
0 1 2 3 4 5
No. at risk Years
1363 850 a3 Poirier P, Diabetes care 2010
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Preclinical diabetic cardiomyopathy:
Diastolic Dysfunction : An early marker ?

Controls Patients with
Variable {n=88:| DM {n=114:| P 1V CQngressu
LV systolic function Novas Fronteiras
LVEF (%) 68 =7 67 = 6 12 Septalé
Longitudinal systolic 22+ 2 —19+3 <001 and lateral ¢
strain (%) N = 114 DM patients
Radial systolic strain (%) 56 + 12 50 + 16 .003
Diastolic function Septal é > 8 Septal 6 <8
LA volume index (mumz) 29 + B 24 + B 16 and lateral é 210 and lateral é <10
LA area (cm?) 14 + 3 17+3 <0001 N 60 baiome ~ 34 m/m N 5 oo 4 m/m
E/A ratio 1.2 +0.2 1.1 £ 0.2 <.001
mDT (msec) 180 + 27 225 + 52 <.0001 SA<lE SA 0845 EAS 3
IVRT (msec) 74 +105 83+ 11.0 <.0001 mDT >200ms | | mDT160-200ms | | mDT <160 ms
e’ (cm/sec) 10.3 + 2.3 8.3+ 24 <0001 Av.Elé 8 Av. Elé 9-12 Av. Elé 213
E/e ratio 77417  109+36 <0001 Arasbms || ARESme ] AcAEsme
E/€ ratio/SV 0.102 = 0.03 0.143 = 0.056 <.0001 55121100 ms iﬁ; L 30 cmis 2’;315150 ms
Te o (msec) 151 +12.7 159+ 17.0 .07 '
IVRT/Te o 80+7.0 10.2 = 1.2 1 NORMAL GRADE | GRADE Il GRADE Il
1 DIASTOLIC DIASTOLIC DIASTOLIC DIASTOLIC
SRE (5 ) -1.5+0.2 -1.5x03 07 FUNCTION DYSFUNCTION DYSFUNCTION DYSFUNCTION
SRa (s ") -0.9+0.2 —1.2 +0.3 <.0001 N = 60 patients N = 38 patients N = 16 patients N = 0 patient
E/SRE ratio 524 + 97 602 + 170 .002
Systolic strain alteration (<18%): 63% Prevalence DD (ASE/EAE): 47%
- 0 Ll Ld Ld Ld .o
28% DM patients with normal diastolic function Ernande L, JASE 2010
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Preclinical diabetic cardiomyopathy:
Diastolic Dysfunction : An early marker ?

IV Congresso

» Diastolic dysfunction is frequent in diabetic Novas Fronteiras
patients but is not specific of diabetes SR ERICnRge
» Mostly associated with age, BMI, and hypertension

Table 3 Independent factors associated with diastolic functional parameters

E/A ratio E/fe’ ratio e’ mDT IVRT E/SRg ratio E/e’ ratio/SV
Diastolic parameter 8 P 8 P 8 P ] P 8 P ] P 8 P
Age —-0.01 .02 -0.15 <.001 0.16 .008
RFP —0.00005 «.0001 0.001 <0001 -0.0004 .009 0.00009 <.0001
Diabetes (yes vs no) 1.8 .001 39 <.0001 0.36 <.001 0.02 .03
Smokers (yes vs no) -1.8 .00
Hypertension (yes vs no) 1.8 .00 8.5 .004 0.03 .003
EMI -013 .003 059 .03
LDL cholesterol -12  .001
Ernande L, JASE 2010
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Preclinical diabetic cardiomyopathy:
Myocardial steatosis
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Preclinical diabetic cardiomyopathy:
Myocardial interstitial fibrosis, T1 mapping

Relationship between post-contrast T1 values and Em
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B Relationship between post-contrast T1 values and exercise capacity

Post-contrast T1 values (ms)

Diabetic Patients Controls P
Characteristics (n=50) (n=19) Value*
Magnetic resonance imaging
LV mass index, g/m? 49.0+7.6 50.9+8.7 0.24
LVEDVI, mL/m?2 79.1+144 79.8+17.1 0.60
LVESVI, mL/m? 33.3+7.6 347x75 0.23
LVEF, % 58.1+4.6 56.2+3.8 0.10
Cardiac output, L/min 6.5+1.3 6.2+2.2 0.44
Global contrast-enhanced 425+72 504+34 <0.001
myocardial T, time, ms
Echocardiography
Heart rate, beats/min 74+12 67+12 0.10
Transmitral E/A ratio 1.13x0.34 1.19+0.52 0.97
Deceleration time, ms 19444 26668 <0.001
Pulmonary S/D ratio 1.31+0.28 1.22+0.22 0.20
Global longitudinal strain, % —-16.1*x1.4 —-20.2+1.0 <0.001
Septal E, cm/s 7.3+141 8.7+x1.8 0.005
Septal E/e’ ratio 10.0+3.3 8.4+20 0.03
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Preclinical diabetic cardiomyopathy:
Pathophysiology
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Impaired calcium — em Cardiologia
: Oxidative stress

handling /
Alteréc.:l su.bstrat \ / Cardiac dysautonomy

utlllzatlon

Glucotoxicity
(AGE)

Apoptosis
Necrosis

Epigenetics
microRNAs
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Impact of over-nutrition mediated by insulin resistance on
development of cellular oxidative stress and subsequent metabolic
cardiomyopathy in the heart.

~ Over-nutrition

* Increased FA
accumulation

* Down-regulated
PPAR alpha

* Decreased
blogenesis

* Increased mTOR

* ATP decrease

* Reduced diastolic
relaxation

* Cell necrosis

>k |ROS; | FA oxidation




Diabetic cardiomyopathy:a premature aging process?
an Replicative Premature
Eﬁ @ senescence senescence
% P53, P21  P16...

N

Accumulation of \actlvatlon of P53

senescent cells o
Loss of cell regeneration I activation of
Loss of tissue renewal || proto-oncogenes

NA damage, Oxidative stress
Oncogenes, PTEN loss...

@s, myc...)
Senescent associated Cell crisis
secretory phenotype (SASP Reexpression of
Cytokines, GF, telomerase

ECM components...

Cell transformation



Diabetic cardiomyopathy:
a premature aging process ?
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Circulation q”;ﬁ";:';‘f"

Heart Failure Associations

pS3 Promotes Cardiac Dysfunction in Diabetic Mellitus Caused by Excessive
Mitochondrial Respiration-Mediated Reactive Oxygen Species Generation and Lipid
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