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£ 1986 Elsevier Science Publishers B Y. {Biomedical Division)
World Book of Dabetes in Practice, Voif. 2, L.P. Krail, editor

Cardiac complications in diabetes
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Professor of Medicine, Department of Internal Medicine, Ceniro Especial Ramon
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WITH AND WITHOUT MICROANGIOPATHY
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11 anos

Pooling Project, 1978

v

“Make de link”, 2002

Diabetes, Heart Disease and Stroke’ll N/




: Stern MP. Diabetes and cardiovascula r disease.
- The "common soil" hypothesis. Diabetes. 1995 Apr;44  (4):369-74.



. Conocemos la prevalencia de
macroangiopatia diabética en la DM2?



Enigrmuluealiomesuoliiakali iz

GAA Diabetes

ITG SM gestacional S5/

Sobrecarga oral de glucosa

“An OGTT shoul be carried out in patients with CVD”
Task Force ESC-EASD, 2007



Impacto vascular del
Status hiperglucémico cronico

T ) BTN

Clasicos: Retina // Rifion Arteriopatia Obliterante
Otros: Piel // Hueso : de MMII

Micro-macro
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Interaccién con la Neuropatia




Epidemiologia de la enfermedad
aterotrombotica en la DM

Enfermedad
Coronaria
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;. Como interactaan los diferentes
factores causales de la enfermedad?



Patogenia de la enfermedad
aterotrombotica en la DM

Hipotesis de Beckman
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Beckman JA et al. JAMA 2002.
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GDMT
(guideline-directed medical therapy)




Approach to management
of hyperglycemia:

Risks potentially associated
with hypoglycemia, other
adverse events

Disease duration

Life expectancy

Important comorbidities

Established vascular
complications

Resources, support system

More Less
stringent stringent

Low High

Newly diagnosed Long-standing

Long Short

Absent Few / mild Severe

Absent Few / mild Severe

Readily available Limited

Ismail-Beigi F, Moghissi E, Tiktin M, Hirsch IB, Inzucchi SE, Genuth S. Individualizing glycemic targets in type 2

diabetes mellitus: implications of recent clinical trials. Ann Intern Med 2011;154: 554-559
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Mientras ignores qué has de buscar lo que hagas

no sera “viajar” sino andar errante.




Importancia del DX precoz

SELINTERVENCION A FEE I SRR
TIAGRESIIVA AytcerauzinlE
DX PRECOZ SUBCLINICA
~§§ PREVENGION ME@@%--.
ﬁ EEECTIVA FRCL

Furberg C.D. et al. JACC. 1996 / Fuster,V. Circula tion 1999




Unidad de Endotelio y Medicina CM

Evaluacion clinica, BQ, AT precoz
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Screening cardiolégico basico

LabDesk HOSPITAL CLINIC VETERINARIO UNIVERSIDAD DE MURCTIA

y: 2l
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¢A todos?




Perivascular adipose tissue

Payne GA et al: Epicardial perivascular adipose tis  sue as a therapeutic target in
obesity-related coronary artery disease. Br Pharmac ol 2012;165:659-69



Exploraciones personalizadas

a)Acercamiento convencional:

Ergometria con/sin SPECT

b) Acercamiento no-convencional.

-Ecocardiografia de Estres

-TC coronario
-RM cardiaca



Ergometria con /sin SPECT




ADA 2014 Standards of Medical Care in Diabetes
Diabetes Care Vol 37, Suppl 1 Jan 2014 S14-80

“the area of screening asymptomatic diabetic patients
for coronary artery disease (CAD) remains unclear”



“Perfil de riesgo ADA’

EV PERIFERICA O CAROTIDEA O

4 2 55 arios y 1/3

DOS DE LOS FACTORES SIGUIENTES

H2 familiar RNP
HTA EC precoz avanzada

LDL

ADA: Consensus development conference on the Diagnos Is of CHD.
Diabetes Care 21: 1551-9, 1998/ Kharlip J et al. Diabetes Care, 2006.
Poirier P et al: Can J Cardiol 2006; 22 : 9A-15A / Berry C et al. 3 Am Coll
Cardiol 2007; 49(6):631-642 / ADA: Bax JJ, et al: American Diabetes

Association. Screening for coronary artery disease in pat lents with
diabetes. Diabetes Care 2007;30:2729— 2736



Left bundle branch bloc
characteristics
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Ergometria con /sin SPECT
Situaciones especiales

¢ vy
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Mangano DT. Anesthesiology
1990; 72: 153-184

Miller et al, Am Heart J.

2004:147:890-6 @




Ecocardiografia de Estrés

dismotilidad del VI asociada a una
isquemia parietal inducida por esfuerzo

Eco estriés-Esfuerzo
PSAP

Dobutamina
Dipiridamol
Vil Max:4,2m's : . Ad e n OSI n a

PSAP= 80 mmHg

PSAP=I1TGM + FAD
PSAP=4(4,2)+10 =70+ 10= 80 mmHg

Marwick TH, et al, Eur Heart J. 2003;24:1223-30
Faglia E, et al, Am Heart J. 2005;149:e1- e6.



Perfil evolutivo de la isquemia coronaria

»
>

Cascada Isquémica

Alteraciones del ECG >l

Disfuncion sistoélica global

Dismotilidad de la pared regior-
| Perfusion epicardica - {
Disfuncion diastolic-

Alteracion del -

| Perfusi©

Die”

Tiempo de exposicion del miocardio a un déficit rel ativo de oxigeno

Corto plazo » Largo plazo




TC coronario

TAC coronario:
Reconstruccion.

Pundziute G et al, Heart, 2008; 94:48-52



RM cardiaca

Pennell et al: Eur Heart J. 2004;25:1940-65
Hamdan A et al, J Am Coll Cardiol Cardiovasc Imaging. 2011;4:50-61
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Cerebro-vascular y arteriopatia periférica




Eco-doppler de
Troncos Supra-Aodrticos

Dlagndstico Prondstico
Placas,estenosis C-IMT * C-EMT **

trombos

o C-IMT: carotid intima-media thickness

**C-EMT: extra-media thickness ( Skilton et al, JACC Cardiovasc Imaging, 2009)




Ecodoppler de MMI|
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Carter SA. Indirect systolic pressures and pulse waves in arterial occlusive diseases of
the lower extremities. Circulation 1968, 37:624-37



Indicaciones del ABI

-clinica de claudicacion

-pulsos disminuidos

-soplo femoral

->50 anos diabéticos o fumadores
->'/0 anos.



Toe-brachial index (TBI)

Disfuncion eréctil ABI > 1.3



Puntos de corte del Toe Brachial Index *

Rango Valoracion
>0.7 Normal
0.5-0.7 | eve
0.35-0.5 Moderada

<0.35 y presion en el

orimer dedo = 40 mmHg Moderada-Severa

<0.35 y presion en el

primer dedo < 30 mmHg Severa

*Massachusetts General Hospital non-invasive lab
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Superioridad frente a
las Escalas de riesgo

En el Cardiovascular Health Study, los
marcadores subclinicos IMT, ABI, CAC, vy
dismotilidad VI, predijeron los eventos
mejor gue las escalas de riesgo

2010 ACCF/AHA Guideline for Assessment of Cardiovascular
Risk in Asymptomatic Adults A Report of the American College of
Cardiology Foundation/American Heart Association Task Force on
Practice Guidelines Journal of the American College of Cardiology

Vol. 56, 2010; --------=---=-



C-IMT

-Es un predictor coronario (O Leary et al, Eur Heart J,
2010; 31: 1682-9) especialmente util en sujetos
considerados de riesgo intermedio por las escalas de
riesgo.

-No es predictor de enfermedad Cerebrovascular y
las guias de ICTUS (Brott et al, J Am Coll of
Cardiology 2011; 57: 1002-44) ni lo nombran.

-SORPRENDENTEMENTE no esta
estandarizada

En la Unidad de Endotelio seguimos el propuesto por Holaj en 2003 > 0.75



Hemodin. 2100undT 18:168 ¢ Hemadin HW0MurdT 15:16




CIMT (mm)

150

=
=

Predicor [ Coefficient [35%C]] ?}HELEEE::I

Age 0.008 [0.006; 0.010] 1536 <0001
VD 0.125(0022; 0.228] 0185 0.01¢
ABI Q0330068 0002) D144 [.064

Dependent variable: IMT. Madel R=1.348

P-value

T T T T T
Ll 50 Bl in 80

AGE (years)

Determinant factors of the carotid intima-media
thickness in a treated population with moderate-high

cardiovascular risk.

Marin E.T, Fabregate M., Tello 5., Fernandez A.l, Fabregate R.I, Redondo S.T,
Alonso AL, Rodriguez A.l, Sabian-Ruiz J.!

I M‘GJE? ial Pathology Unit. Ramon y Cajal Hospi ﬂ Madrid. Spain.
Il Tascular Surgery Service. Rmrm* ¥ {Tﬂﬂ Hospital Madrid. Spain.

Proceedings of the 8th ICCAD 2009, Medimond ed, pags. 79-82
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THE PHOENIX: HDL-CHOLESTEROL REBORNS FROM ITS OWN A SHES AS
THE MOST DETERMINANT METABOLIC FACTOR OF CIMT

1. Right and left CIMT are in close agreement with each
other.

were the most determinant factors of CIMT in
subjects treated for Hb Alc and LDL-C targets.

TAKE HOME MESSAGE

# < Casting doubt upon the important role of HDL-C in

atherotrombotic disease seems to be a fruitless job.




AB|

-Es un marcador dual.
-Un FR independiente para amputacion en DM.

-Un FR independiente para eventos coronarios en DM y
no-DM (si <0.9 incrementa el riesgo un 67%!!!11)

-Falsos negativos en presencia de CALCIO

-“U-shape association”. >1.3tiene
- Mayor riesgo de amputacion
- Mayor riesgo coronario.

Tsuchiya M, et al, Diabetes Res Clin Pract 2005;70: 253-62
Allison MA, etal Am J Cardiol 2006;97:181-6).,



Indices cardiacos

Ergometria:

=Duke Treadmill Score

—~Respuesta hipotensiva

SPECT:
estudio DIAD, JAMA. 2009:301:1547-55

Dismotilidad del VI:
Oliveira et al, Cardiovasc Ultrasound, 2009;7:24-26

CAC Score



CAC Score

Unidad de medida: Hounsfield = Agatston

Agatston AS, Janowitz WR, Hildner FJ, et al. Quanti  fication of coronary artery
calcium using ultrafast computed tomography. J Am C oll Cardiol. 1990;15:827-32

bajo riesgo moderado-alto
400-1000 >1000
48% SPEET 71.4%

Anand DV, etal. Eur Heart J. 2006:27:713-21.



PREDICT: Predictors of Cardiovascular Outcomes by C  oronary
Artery Calcification (CAC) Score

N =589 eventos (EC o ACV = 66) seguim: 4 anos
Hazard Ratio (95% CI) P

CAC Score
0-10 1.0 (reference) --
11-100 5.5 (1.2-24.2) 0.02
101-400 10.5 (2.5-44.5) 0.001
401-1000 11.9 (2.8-52.4) 0.001
1001-10 000 19.8 (4.5-65.6) <0.001

LIMITACIONES: COSTE // RADIACION

Goddand et al 77th Eur Ath Soc Cong; April 27, 2008; |stanbul




., Como encaja todo esto con las
nuevas guias de manejo del
colesterol?



ACC/AHA* (With NHLBI) Guidelines:
4 New Guidelines

Cholesterol management
Risk assessment

Obesity

Lifestyle recommendations

*ACC/AHA have collaborated on guidelines since 1980
(first puideline was on pacemakers published in 1984)



The cut points for those intermediate-risk tiebreakers
(patient-centric) are:

1-Family history, males less than 55 years of age for first-
degree relatives or females less than 65 years

2-CRP cut point is 2 mg/L.

3-The calcium score cut point is 300 Agatston units

4-ABl is 0.9.

The greatest endorsement is for
calcium score.

They recommend against carotid IMT , so that's out for
the time being in regard to these new guidelines.



2013 ACC/AHA* Guideline on the Treatment of Blood Cholesterol
to Reduce Atherosclerotic Cardiovascular Risk in Adults (>21 yrs)

The Expert Panel Members = ATP-IV.

Critical questions (CQs) , interpret the
evidence and craft recommendations

past 15 years

Treat to target ' CHD risk
current
Evidence-based CHD and stroke risk
Treatment ACVD risk
Evidence-based statin therapy

Pooled Cohort Equations to estimate

net beneflt 10-year ASCVD risk

*. ACC American College of Cardiology /AHA : American Heart Association



2013 ACC/AHA* Guideline on the Treatment of Blood Cholesterol
to Reduce Atherosclerotic Cardiovascular Risk in Adults (>21 yrs)

Patient groups

4 major statin benefit groups

Secundary prevention clinical ASCVD* (1)

<75 years >75 years

Primary prevention

“Patient centered”

LDL-C >190 mg/dL (Il)

DM 40-75 yrs (I1l) ((I1a // 111b))
ASCVD risk > 7.5 % (IV)

*ASCVD: atherosclerotic cardiovascular disease



Other groups

1- Genetic hyperlipidemias with LDL >160
2- Family history of premature ASCVD

3- High sensitivity C-reactive protein >2 mg/L

4- CAC score 2300 Agatston(*) units or 275
percentile for age, sex, and ethnicity

5- Ankle-brachial index <0.9

6- Elevated lifetime risk of ASCVD

*Agatston = Hounsfield



' 2013 ACC/AHA* Guidelihe on thé Treatmént of
- Blood Cholesterol to Reduce Atherosclerotic
~ Cardiovascular Risk in Adults (>21 yrs)

—ractical
AQVICE

“Decreasing the statin dose may be

considered when 2 consecutive values of
LDL-C levels are <40 mg/dL.”




New guidelines & DM

40 =79 years

27.5% <7.5%

High-intensity Moderate-intensity
statin therapy statin therapy
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Utilidad del fitness CR en la prediccion
de riesgo |

i H- N e i H- N e
1l = if [l = if [l

A = Latasa de mortalidad disminuye un 19% por cada
i - MET en elfitness.

" El grupo con mejor fitness tiene una reduccion del 35'

. 40% de la mortalidad .~ weeas [
: Affairs Medical Center) ‘

} + = + = + =
HER T ; e ; e ; A




Estimated

HRmMax

- fflr:
i -~
= 170 } S
= - |
£ i o |
= |
e 150 + I
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o |
8 130 ) |
o o = / Estimated |
= = oniinear pa maximal METs |
D 440 L of curve |
I L I
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METs 3 4 = & 7 8 2] 10 11 12 13
% Grade 0.0 25 50 7.5 10.0 125 15.0 17.5 20.0 225

Test de Balke. U Endotelio. Hosp Ramon y Cajal
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GATEWAY TO THE FUTURE




Paciente 64 a. tratado
con Pita

Estudio IVUS

Vol. Placa (mma3):
Basal: 84.6

Seguimiento: 71.8
% Cambio:-15.1

BASAL SEGUIMIENTO
B

Se observa una reduccion

sustancial en el area de la

placa en las imagenes de
los cortes transversales

Hiro T, et al. J Am Coll Cardiol 2009;54 ( 4):293-302



Técnicas de imagen no-invasivas del futuro
Targeted contrast-enhanced ultrasound
Rest-stress rubidium-82 PET imaging
PET-SPECT PET-TC PET-MR fused-

Black-blood MRI
3T MRI

Superparamagnetic iron oxide (SPIO)
Raman spectroscopy



Targeted contrast-enhanced ultrasound

Contrast-enhanced ultrasound (CEUS)

MICROBUBBLE CONTRAST AGENTS (differ in their SHELL & Gas Core)



PET Stress + PET Rest

Stress
8

PET
Stress




PET-SPECT fused

Tc-Mibi REST SPECT (perfusion)

F-18 FDiG PET (metabolism)

FIG P =y g

00D

Rest Tc ¥







Superparamagnetic iron oxide (SPIO)

ferumoxide ferucarbotran



~ Raman spectroscopy

 Ee e TR N e N e

aary

Brennan et aICircuIation. 197, 96: 99-105 // Chung et al, Iin Transl Sci, 09



GATEWAY TO THE FUTURE




Owverall vascular aging profile

of a given individual

§ er‘dothelial
e, ‘a,;-.-_k, l

Arterial Stiffening

TNF-xB ||
Signaling| |
_!!‘I

+

Repeated cycles of
vascular distension
& and recoil

'

Fragmentation of
elastin fibers

Wear & Tear

Endothelial Dysfunction
({ Endothelial Dependent Dilation)

* Deposition of collagen

in the medial wall of
arteries with AGE

cross-linking ovD

(Atherosclerosis)

Lakatta EG & Levy D: Arterial and Cardiac Aging: Major
Shareholders in Cardiovascular Disease Enterprises.
Circulation. 2003 Jan 7;107(1):139-46.



Endotelio y Adaptabilidad

SphygmoCor Inflexibilidacd vascular




Higado -~
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Colon —_ I8
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Imiflesd
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Envejecimiento
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+ . Estémago
L
=

— Cavidad
.| | abdominal

i~ Grasa
' intra-abdominal
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Intlexibilicaedl
Vascular



ARTERIA SANA RIGIDEZ ARTERIAL ARTERIA ENFERMA

Elasticidad Endurecimiento de las arterias > Rigidez

Sistole Diastole Sistole Diastole
» Edad (> 55 afos)

* envejecimiento vascular

» Hipertension

> Hiperglucemia (DM)

» Colesterol

» Tabaco

Insuficiencia cardiaca

Arteriosclerosis HH
Aterosclerosis

Infarto de miocardio

Ictus




Analogia del sistema cardiovascular:
Modelo Windkessel (Stephen Hales )

Amortiguar cambios
presion

-'d_.

_ Boquilla
Bomba. Deposito
- de aire
- = =) p:
Flujo intermitente Flujo continuo Modelo
L. WindKkessel
in — ILLE;
c1 c2

Arterias Artgrlo_las
Corazon elasticas periféricas



MEDIDA DE LA RIGIDEZ ARTERIAL

- Velocidad de la onda de pulso: PWV
- Analisis de la onda de pulso
- Indice de aumento (Alx)

Sphyg ITIDCDI‘Q
AtCor Medical

SphygmoCor device, AtCor Medical, Sydney, Australia







ANALISIS ONDA DE PULSO

El analisis de onda de pulso nos va a permitir estudiar el comportamiento
de las arterias centrales (aorta) mediante medidas  obtenidas en arterias
periféricas (radial). No invasiva.

:B" - hﬁr&

Sensor tonométrico Forma onda radial Forma onda aortica

200 400

-

(ms)

Derivar parametros cardiovasculares centrales relac  ionados con la
tension arterial aortica nos van a permitir cuantif icar la rigidez arterial



INDICE DE AUMENTO (AIx)

P2-P1 : Incremento presion aortica (mmHg) | 14,

Alx (%) =

SBP —DBP: presién de pulso adrtica (mmHQ)




N 103 with moderate-high cv
risk

Age mean (SD) [range] 59.6 (13.1) years [21, 81]

Gender 60% males / 40% females

Hypertension 72.8 %

Hyperglycemia 70.9 %

(prediabetes/T2DM)

Coronary Heart Disease 9%

Smoking 24.3 %

-~

Abnormal AlIx@75

o0

Normal AlXx@75

o

Haemoglobin A1c (%)

B

Sex and age adjusted

Whole population Hyperglycemics

M. FABREGATE ET AL: CENTRAL SYSTOLIC BLOOD PRESSURE , PULSE WAVE VELOCITY AND
ABNORMAL AUGMENTATION INDEX IN THE SHOWCASE OF VASC ULAR SENESCENCE. SEMI -2012



Time at measurement

arterial stiffness

100%
abnormal
Risk score
L -
100%
normal

40M year 80t year

EVA: Early Vascular Aging

Nilsson, PM, Boutouyrie, P & Laurent, S: A Tale of EVA and ADAM in CV
Risk Assessment and Prevention. Hypertension . 2009; 54: 3-10



ADAM (late stage)

Period of early detection

100% damaged | and successful regression v
A
' ~N

T

E ADAM (earlier stage)
©

- 4

O

T

<

normal vascular aging
100% normal

Time

ADAM: aggressive decrease of atherosclerosis modifi ers

Nilsson, PM, Boutouyrie, P & Laurent, S: A Tale of EVA and ADAM in CV
Risk Assessment and Prevention. Hypertension . 2009; 54: 3-10









Mds de una década después de los premios Nobel se sigue
retvindicando como el “barometro” de la salud cardiovascular.

i
iy

Hermann J & Lerman A. The Endothelium- The Cardiovascular Health Barometer.
Herz, 2008, 33: 343-353. Division of Cardiovascular Diseases. Mayo Clinic Rochester.
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Unidad de Endotelio y Medicina CM . HR y Cajal




EVALUACION HEMODINAMICA DE LA DISFUNCION

ENDOTELIAL

Distintos métodos:

- Método Celermajer o “Flow Mediated Vasodilation” (F
Dopler.

- Flujometria laser-Doppler.

- Tonometria de amplitud del pulso digital: Analisis

(“Peripheral Arterial Tone”)

&

MD). Eco-

de la onda PAT

Sistole

Diastole

Endo-PAT (Itamar Medical, Cesarea, Israel)

‘*{.‘



HIPEREMIA REACTIVA. ONDA PAT.
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Aims / Methods

> AIMS

Microvascular Endothelial Dysfunction (ED)

» Haemodynamic and Metabolic Factors implicated?

» Related to arterial stiffness (Alx) and vascular in ~ flammation (hs-CRP)?

» METHODS * Endo-PAT2000 (Itamar Medical, Israel)

VN EEVol: 90- to 120-second postdeflation  [SoREEIT[TYs

to Framingham HS, Hamburg et al. Circulation 2008).

=Cut-off point for ED: PJRMaAREURSEINN-sed on

Rubinshtein et al. Eur Heart J, 2010)

Hyperemic,finger

pa— # R

* Augmentation Index of BP (Alx, %) ~ arterial stiff  ness.

b}

Controlfinger =Serum biochemistry: Hitachi. Hemoglobin A1C (%):

: . DCCT. High-sensitivity C-Reactive Protein (hs-CRP)
. Baseline | Unilateral,|, Hyperemia (mg/L) and Apo-Al (mg/dl): Nephelometry.
cuff occlusion

ratin — »Statistics: Mean (Standard deviation) [Range].
PAT-ratio = Ln [(A/ B)/ (C/ D)] Multivariate linear regression (age- and sex- adjus = ted).

Student/Mann-Whitney. Chi-squared. p<0.05. SPSS v15 .0.




Subjects 117 with moderate-high cv risk
Age mean (SD) [range] 61.1(12.2) years [32, 83]
Gender 60% males / 40% females
Hypertension 74.4 %
Chronic hyperglycemia* 70.1 Prediabetes: 43.9 %
(prediabetes: + T2DM) % T2DM: 56.1 %
Coronary Heart Disease 12.8 %
Smoking 17.1%
Metabolic Syndrome (2005 ATP-IlI criteria) 49.8 %
I Normal Function (PAT-ratio>0.4) i - R
60 (I Endothellel Pystnction (PAT et osm@ | N
0,7 —_—
50
= - ummns
@ 40| 2
T 30 — 0.4
o < N |
B ayy O o3
0.2
10
0,1
g 0 | 1
Males Gender Females IGT+T2DM vs The rest Hyperglycemics vs. non-hyperglycemicsn

M. FABREGATE ET AL. IMPACT OF HDL-CHOLESTEROL AND

HYPERGLYCEMIC STATUS ON MICROVASCULAR ENDOTHELIAL
DYSFUNCTION. SEMI-2012



El lugar de los biomarcadores

Endothelial Scanning
“multimarker approach”

VCAM/MCP-1
PLA2 Q-I-; tPA/PAI-1
A\

ADIPONECTINA
/RESISTINA




17 anos

“Endothelial dysfunction and low-grade inflamation
explained 43% of the increase in CV
mortality risk conferred by T2D"

The Hoorn Study (Prof Coen Stehouwer, Univ. Hosp. Maastricht).
Arteriosclerosis, Thrombosis and Vascular Biology. 2006. 26:1086-
1095



GATEWAY TO THE FUTURE




SISTEMA NERVIOSO AUTONOMO (SNA)

SISTEMA PARASIMPATICO

landula S
crnimal _

SISTEMA SIMPATICO

dilata
las pupilas
glandulas
salivares
aumenta
los latidos
del corazén
corazan médula
espinal
cadena dilata fos
Imones ganglionar bronguios
P simpatica
ganglio disminuye las

celiaco contracciones
T estomacales
estomago

estimula
las glandulas
suprarrenales

pancreas

intestino

disminuye
las contracciones
intestinales

ve|iga

colon urinaria vE|iga



CARDIAC AUTONOMIC AND SOMATIC
NEUROPATHY IN DIABETIC PATIENTS
WITH AND WITHOUT MICROANGIOPATHY

J. Saban, A. Tobaruela, C. Campos,
A. Ordoiez, M. Castillo, M. Serrano-Rios

Service of Internal Medicine,
Hospital Ramon Y Cajal, Madrid 28034, Spain



VARIABILIDAD DE LA FRECUENCIA CARDIACA (HRV)

El analisis puede realizarse tanto en
situacion basal o0 estable, como en
respuesta a las maniobras de Valsalva,
bipedestacidon o respiracion profunda.
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Genetic Risk Score

#al Q2 Q3 Q4 a5
Allelic Dosage Score Quintile

Risk score calculated by adding the number of risk alleles for the 9 validated SNPs

Myocardial Infarction Genetics Consortium, et al. Nof Genet. 200941:338-381. by i ne CME %ﬁm
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9p21.3 in ARIC

9998 white individuals without prevalent CHD

Risk for incident coronary disease with carriage of 9p21.3: HR 1.20 P = 3x10°®

Clinical Factors + 9p21.3
Intermediate-  Intermediate-

Low - o High  Total Reclassified
CinicalFactors (0% 5%) ooy (1ow-20%) (720%)  for Category
(053 2% am e 0 a7
rsm::m*” mzf:ﬂﬂ} E:; 1‘:&;%1 2 334 (12.1%)
aoxaon o sk gese s ttzeN
e T T

Met reclassification index (NRI) 0.8%, P=.31
Clinical MRI (for risk categories 5%-20%) 6.2%, P = .03
Integrated discriminant index (ID1) .002, F < .015

Brautbar A, et al. (ire Cardiovasc Genef, 2009,2:279- 285, MeriscapeCME I'Mﬂn




Unidad de Endotelio y Medicina CM. HRy Cajal

Mutaciones
MTHEFR-Hcy

Mutaciones '
HFE (x2)

Mutaciones
LDLr v APOB

FTO
Obesidad :

TCFL2

DM?2
PCSK9
LDL bajo

Eventos

CCL2

Paroxonasa

HDL (x 2)

KARLN

Regi6n 9p21
(x2)

KIF6

Eficacia de
las estatinas

SLCO1B1

Miopatia por
estatinas

PON1-Rs662

Bioactividad
clopidogrel
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A simple urinary test: the key to solving the
ongoing debate about the indications of aspirin in
cardiovascular prevention?

Sanchez O., Fabregate K., Fabregate M., de la Torre N., Alonso A., Tello 5.,
Fernandez A., Sanchez D., Saban-Ruiz J.

Endothelial Pathology Unit. Ramon y Cajal Hospital Madrid. Spain.

Proceedings of the 8th ICCAD 2009,
Medimond ed, pags: 397 - 400



Poor Response to Antiplatelet Drugs

1 . -
T ENUE TENS NEEhay
ENNEEEENENEEETEE

—— DENRNENNE

N
TPV, L b
=L HHE )
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DEEEENSINGES
.1..._f
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ssue in Drug- Eluting Stents.

Ruiz J, Zamorano, JL

Poor Response to Antiplatelet Drugs. An Important |

Del Castillo-Carnevali HA, Barrios-Alonso V, Saban-
Curr Clin Pharmacol. 2013, 8: 340-349.
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Urge un analisis de costes

2010 ACCF/AHA Guideline for Assessment
of Cardiovascular Risk in Asymptomatic
Adults.

Journal of the American College of Cardiology Vol. 56, 2010



Global Cost of Diabetes

* In 2011, healthcare expenditures™ due to diabetes
accounted for 11% of the total healthcare expenditures in
the world.

* Estimated global healthcare expenditures to treat diabetes
and prevent complications:

— In 2011, about 465 billion ID°

— By 2030, =654 billion ID

» Average spent per person with diabetes on treating and
managing the disease in 2011: 1,366 ID

“Include spending on diabetes by the healthcare system and by people living with diabetes.
"ID correct for differences in purchasing power.

i LIPID & s
“Qﬂ-} METABOLIC IDF wabsite, (16 F%'tw .r‘!.":‘.:'_'i*”."."rﬂl“-



ADA 2014 Standards of Medical Care in Diabetes

Diabetes Care Vol 37, Suppl 1 Jan 2014 S14-80

CVD is the major cause of morbidity and
mortality for individuals with diabetes, and
the largest contributor to the direct and
indirect costs of diabetes.



;Cual es la diferencia entre PET y
SPECT?



Short axis Short axis Vertical
(basal) (apical) long axis

18F-FDG
PET

PmTc-MIBI
SPECT °

Patient 9




Molecular imaging (FDG-PET) in
Vascular Inflammation

atherosclerotic plaque composition

plaque vulnerability

metabolically active macrophages

Tahara et al. Molecular imaging of vascular inflammation. Curr Pharm Des. 2013 Jun
20. [Epub ahead of print]



Receptoresil_e citokinas
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Captacion no regulada o “insaciable”
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LDme
TLR2 LDLDI LDLm:
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Tejido adiposo

- epicardico

Tejido adiposo
pericardico







JOSE SABAN RUIZ
(Editc
Préloge: Valentin Fuster, MD. PhD

—
\

’Jmé Saban Ruiz

(Editor)

CONTROL GLOBAL
DEL RIESGO
CARDIOMETABOLICO

Fisiopatologia y
manejo de la
hiperglucemia

intrahospitalaria

La disfuncién endotelial s
como diana preferencial

VOLUMEN 1
icas. clinicas v diagnosticas
OC ar,
Patogenia de las lesiones de los érganos diana

JJ:MM

Editorial Diaz de Santos. Madrid.



Reunitn de

31 de Enero u | de Febrero de 2014 | Hotel Melia Castilla. Madri
Diabetes y 31 de Enero y | de Febrero de 2014 | Hotel Melia Castilla. Madrid

Chesidad

Introduccion

Corazon y vasos
coronarios

Cerebrovascular y

Valor predictivo
coronario

Fitness CR

By ENE B B

Perspectivas futur

7

Conclusiones

Arteriopatia periférica

Conclusiones




CONCLUSIONES

1.La verdadera tasa de enfermedad vascular asociada a la
diabetes es desconocida.



CONCLUSIONES

2- Los nuevos marcadores subclinicos como el IMT, ABI,
disfuncion VI post-estres y CAC son mejores predictores de
EC y de eventos gue las escalas de riesgo.

3-La interpretacion del ABI y del IMT no debe hacerse de la
misma forma: mientras el ABI es un marcador dual de
enfermedad local y coronaria, el IMT es fundamentalmente un
predictor de EC



CONCLUSIONES

4- El fitness CR se erige como la tecnica de exploracion
vascular mas completa tanto en la poblacion diabetica como en
la poblacion prediabética y aquella con Sindrome Metabalico.



CONCLUSIONES

5- El futuro a corto plazo lo vemos en la exploracion de la
rigidez arterial, a mediano plazo en la evaluacion de la
disfuncion endotelial por FMD o parametros afines
(ENDOPAT) y la funcion autondmica automatizada, y a largo
plazo por Nuevas técnicas de imagen y una bateria de
Biomarcadores mas especificos y sensibles que la PCR...
ademas de la genética.



CONCLUSIONES

6- Hay que PREVENIR la enfermedad desde las fases
tempranas, urge implementar estrategias de DIAGNOSTICO
PRECOZ y urge investigar NUEVOS TRATAMIENTOS que nos
sirvan parra frenar los mecanismos de activacion, entre otros
del Estrés de Reticulo y del mTOR.



CONCLUSIONES

7- Deberiamos incorporar a nuestro sistema sanitario de
forma urgente economistas de la salud, si qgueremos resolver el
actual galimatias en el gue se ha convertido la enfermedad CV
asociada al Status Hiperglucémico Cronico en general y no solo

en el paciente diabético.



¢, Por quée medir?

“Lo que no se define, no se puede medir.
Lo que no se mide, no se puede mejorar.
Lo gue no se mejora, se degrada siempre.”

William Thomson, primer baron Kelvin (1824-1907)
Fisico y matematico britanico.



Siglo XVII



It has been said that one is as old as one’s arteries. In
view of the supreme importance of endothelium in arterial
function, I should like to modify. .. this statement by

saying that one is as old as one’s endothelium.’
R. Altschul, 1954



DIAGNOSTICO ESPIRITUAL
Autor: Jose Antonio lzquierd o Monge*

Ya se cor@da mio, ests dolido
sin ganas de latir, triste y cansado
de tanto desenganio recibido
de tanto y tanto amar como has amado

Tu vida viejo amigo no ter mina
acaso te me pares de repen te
reposes en la dulce paz di vina
y vuelvas a latir ya etern amente.



Versos Robados
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ASPIRINA

Autor: José Saban Ruiz

Oh, droga milagrosa,
= benditos sean los asirios
_ por rescatarte de los sauces y de los mirtos,
tu que estas tan repleta de radicales acetilos,
gue combates lo mismo la fiebre que el dolor,
como reconfortas al corazon malherido.

Protégeme de los efectos de la tension,
del maligno tabaco y del dulce azucarillo;
pero cuando llegue mi momento,
dejame yacer en paz, porque si por ti fuera,
aqui no se muere ni Cristo.



