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ECV primera causa d

e mortalidad en UE

ECHI Data Tool
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% de fallecimientos

Las enfermedades cardiovasculares son
responsables del 70% de las muertes en
pacientes con diabetes
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Causas de muerte en poblacion diabética

Cardiopatia Otras Diabetes Cancer Ictus Infeccidn Otras
coronaria enfermedades

cardiacas Adaptado de Geiss LS et al. Ed Bethesda: National Institutes of Health; 1995



Pronodstico C
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Atlas de diabetes 2017-2045
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Atlas de diabetes 2017-2045

Global picture

Diabetes is a growing global problem 40.7 . AFR
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Atlas de diabetes de la IDF, 82 edicion 2017
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Enfermedad CV en DMt2
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Enfermedad CV en DMt2
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ECV en funcion de antigiedad DM
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Eventos CV asociados a DM
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¢ Factores asociados en
el paciente diabético?




Prevalencia de DM ligada a los

nabitos de vida
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Asociacion entre obesidad y DM

Prevalence of type 2 diabetes and abdominal obesit'

1999/2000 2001/2002 2

Type 2 diabetes 3959 4492 4
20-44 years 2.3(1.4;3.1)n = 1614 3.4(2.0;4.8)n = 1892 2
45-64 years 11.8(9.5;14.2)1224 11.8(9.0;14.7)n = 1417 1
265 years 18.4(14.2;22.6)n = 1121 18.5(15.9;21.1)n = 1183 2
Total population 8.8(7.2-10.4) 9.3(7.8-10.8) 1
Abdominal obesity 3847 4296 4
20-44 years 36.5(32.0;41.1)n = 1582 36.6(34.5;38.7)n = 1835 4
45-64 years 54.5(48.3;60.7)n = 1200 56.6(53.1;60.1)n = 1378 &
265 years 60.0(55.1;64.8)n = 1065 62.5(59.3;65.7)n = 1083 6
Total population 47.4(42.6;52.2) 48.6(46.3;50.9) 5
Missing waist 112 196 2

circumference

Caspard, et al. Recent trends in the prevalence of type 2 diabetes and the association with abdominal obesity lead to growing health
disparities in the USA: An analysis of the NHANES surveys from 1999 to 2014. Diabetes Obes Metab 2018
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45-64 years
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Total population

Abdominal obesity

20-44 years
45-64 years
265 years
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Missing waist
circumference

Mean change
per year

0.04(-0.03;0.10) 2009/2010

0.24{0.06:0.41)
0.446(0.23;0.69)
0.19(0.09-0.28)

Mean change
per year

0.71{0.45:0.97)
0.55(0.23:0.86)
0.61{0.28:0.94)
0.62(0.38;0.86)

2011/2012

2013/2014

5684

2.5(1.7;3.3)n = 2381
13.3(11.4;15.2)n = 1925
25.7(22.6;28.7)n = 1378
10.8(9.8-11.8)

5421

42.3(38.4,46.3)n = 2298
61.5(57.7;65.2)n = 1856
68.0(65.2;70.9)n = 1267
54.0(51.0;57.0)

263

4966

3.5(2.5:4.5)n = 2141
14.3(11.8;16.8)n = 1733
22.4(19.5;25.3)n = 1092
11.0(9.5-12.5)

4709

43.8(39.1;48.5)n = 2064
63.4(58.8;68.0)n = 1661
68.3(63.0;73.6)n = 984
55.3(51.3;59.4)

257

5328

3.3(2.6;4.0)n = 2265
15.5(13.1;17.8)n = 1846
24.6(22.2;27.0)n = 1217
11.7(10.9-12.6)

5059

48.1(45.8;50.4)n = 2193
62.3(59.7;64.9)n = 1768
69.9(64.7,75.1)n = 1098
57.2(55.9;58.5)

269

Mean change
per year

0.04(-0.03:0.10)
0.24(0.06;0.41)
0.46(0.23:0.69)
0.19(0.09-0.28)

Mean change
per year

0.71(0.45:0.97)
0.55(0.23:0.86)
0.61(0.28:0.94)
0.62(0.38:0.86)



Asociacion entre obesidad y DM
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1988- 1999- 2001- 2003- 2005- 2007- 2009- 2011-
1994 2000 2002 2004 2006 2008 2010 2012

Year
No. of participants
Obese 2324 727 732 815 820 1137 1302 1075
Overweight 2942 724 878 784 694 949 1009 852
Normal weight 3025 645 699 624 604 726 762 785

Menke, et al. Prevalence of and Trends in Diabetes Among Adults in the United States, 1988-2012. JAMA 2015



Asociacion entre obesidad y DM
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1988- 1999- 2001- 2003- 2005- 2007- 2009- 2011-
1994 2000 2002 2004 2006 2008 2010 2012

Year
No. of participants 8478 2168 2479 2299 2191 2901 3118 2781

Menke, et al. Prevalence of and Trends in Diabetes Among Adults in the United States, 1988-2012. JAMA 2015
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Relacion entre obesidad y DM en
Espana
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FRCV en pacientes con DM
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Grado de control de los FRCV
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Relacion entre la ERCy ECV en Espana
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Rodriguez-Poncelas, et al. PERCEDIME2 study. BMC Nephrology 2014



Mortalidad cardiovascular por FGe

UBH4—

Adjusted hazard ratio

15 30 45 60 /5 90 1CI)5 12IO
eGFR (mL/min per 173 m?)

Fox, et al. Associations of kidney disease measures with mortality and end-stage renal disease in individuals with
and without diabetes: a meta-analysis. Lancet 2012



Mortalidad cardiovascular por Alb
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Adjusted hazard ratio

ACR (mg/qg)

Fox, et al. Associations of kidney disease measures with mortality and end-stage renal disease in individuals with
and without diabetes: a meta-analysis. Lancet 2012



Enfermedad renal en DMt2
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Eventos CV asociados a DM
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¢Como modificar el RCV
del paciente diabético?




Modificaciones del peso

Repercusiones en el riesgo CV

Relacién entre el cambio de peso y la suma de factores de riesgo (FR)
de la cardiopatia coronaria (CC): estudio Framingham Offspring

Cambio de peso durante los 16 afios de seguimiento

Bl Pérdida>2,25 kg MM Aumento 22,25 kg
60

+37% *

40

20

Cambio en suma de FR (%)

-40% *

*P < 0,002 vs. inicio

-48% *

Hombres Mujeres

Wilson PWF et al. Arch Intern Med. 1999;159:1104-9.




Prevalencia de DM ligada a los

nabitos de vida
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Excess relative risk as % of

Abandono del tabagquismo:
Objetivo=0 cig/dia

Coronary heart disease
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Hackshaw et al. Low cigarette consumption and risk of coronary heart disease and stroke: meta-analysis of 141 cohort studies in 55 study reports. BMJ 2018
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El control intensivo de FRCV en

diabéticos se asocid a menor tasa de
ECV (Estudio STENO-2

(o3

100 +
g‘: Event HR 95% Cl pvalue
= 75-
QC) All-cause mortality —_— 0.55 (0.36, 0.83) 0.005
>
© CVD mortality bl 0.38 (0.19, 0.75) 0.006
g 50 - non-CVD mortality —_— 0.70(0.41, 1.20) 0.195
O
o) Death | CVD state e 0.83 (0.54, 1.30) 0.425
o CVD event | CVD state —_— 0.55(0.39, 0.77) 0.001
=
8 254
0 Retinopathy progression _— 0.67 (0.51, 0.89) 0.005
Autonomic neuropathy —_— 0.59 (0.40, 0.89) 0.011
Peripheral neuropathy —T— 1.12(0.71,1.77) 0.630
_ Macroalbuminuria _— 0.52 (0.32, 0.84) 0.008
T T .I T T T
T T 1
0 4 8 12 16 0 0.2 0.5 1.0 2.0
Years since randomisation HR - intensive vs conventional
Number at risk
Intensive 80 66 56 49 41 31
Conventional 80 61 40 27 18 13

Gaede, P. Years of life gained by multifactorial intervention in patients with type 2 diabetes mellitus and
microalbuminuria: 21 years follow-up on the Steno-2 randomised trial. Diabetologia 2016




Grado de control de los FRCV
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Relative hazard

Reducir las cifras de PA excesivamente en
pacientes diabéticos no aporta beneficio
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Relacion entre PA ambulatoria y
muerte cardiovascular

Clinic blood pressure 24-Hr blood pressure [l Daytime blood pressure Nighttime blood pressure
C Risk of Death from Cardiac Causes across Systolic Blood-Pressure Values
100+
90
80
704
& 604
1]
E 504
:_E 40 D Risk of Death from Cardiac Causes across Diastolic Blood-Pressure Values
30 100+
204 90
10 30
0 Y 70-
A R T R N P —
. R 60
Systolic Blood Pressure (mm Hg) n
No. at Risk E 50
Clinic 42 165 721 2,181 6,006 11,029 15,707 12,682 7,646 4,049 3,682 = 404
24-Hr 46 444 3,498 12,087 19,443 16,040 7,780 3,046 1,024 337 165 &
Daytime 35 301 2,349 80912 17,332 18,075 10,437 4,233 1,510 500 226 304
Nighttime 648 3,983 12,419 17,691 14,205 8,149 3,927 1,747 690 268 183
204
104
-1l - - = = = = - ] I_
S G Qo o 5 S H & O o
o e A A £ w9 ¥ o F P
Diastolic Blood Pressure (mm Hg)
No. at Risk
Clinic 2,064 2,273 4,822 6,454 10,124 11,043 11,826 7,314 4,604 1,797 1,589
24-Hr 8,026 8,523 11,844 12,668 10,316 6,765 3,403 1,422 616 222 105
Daytime 5,632 6,613 9,569 11,799 11,358 8,888 5,439 2,756 1,127 484 245
Nighttime 24,403 12,905 10,921 7,686 4,212 2,162 983 391 162 51 34

U - Banegas, et al. Relationship between Clinic and Ambulatory Blood-Pressure Measurements and Mortality. NEJM 2018



Control HTA en DMt2

N=6.007

p<0,001

100,0%
75,0%
50,0%

25,0%

0,0%
DM No DM

ESTUDIO
CAN

©Dr.SergioCinza

U P G




El desarrollo de aterosclerosis y territorios
afectados tiene relacion directa con el LDL

80% 4 2 Vascular sites

60% A

40% - 1 Vascular site

Atherosclerosis

0 Vascular sites

No Atherosclerosis

100% I T T T T T T T T T T
50-60 60-70 70-80 80-90 90-100 100-110 110-120 120-130 130-140 140-150 150-160
n=2) (n=9) (n=41) (n=94) (n=169) (n=214) (n=288) (n=291) (n=275) (n=233) (n=163)

LDL-C (mg/dl)

M Generalized (4-6 Sites) M Intermediate (2-3 Sites) M Focal (1 Vascular Site) Il No Atherosclerosis —— Mean of Sites Affected

Fernandez-Friera, L. et al. PESA (Progression of Early Subclinical Atherosclerosis) study population. J Am Coll Cardiol. 2017
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Objetivos terapéuticos con estatina+Eze

100+

90 I
80

70

601
501
40
30
20
10
° C

86% 78%

Bl A D

B HIS + EZE + ALI
B HIS + ALI 150
[ HIS + ALI 75
M HIS + EZE

[] MIS + EZE

B HIS only

1 MIS only

[[] No statin

Patients, %

Pretreatment B3 B2 B4
| —— ‘
Scenario Reducir LDL 50%
Objetivo
LDL<70mg/dI

i Cannon et al. Simulation of Lipid-Lowering Therapy Intensification for ASCVD. JAMA Cardiol 2017
VSC



Control dislipemia en DMt2
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El descenso intensivo de |la HbAlc no beneficia
a la mortalidad por cualquier causa

1.5

1.4

13 | 129
\ 1.27
1.2

1.14 (8 74

w

OR 95% CI

11 1.1

0.9
<5.5 5.5-6.4 6.5-7.5 7.6-8.5 8.6-9.5 >9.5

HbA1c categories (%)

Lawson, et al. Type 2 Diabetes Intensity and Outcomes in Heart Failure. JACC HF 2017
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Terapias en DMt2

N=6.007
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Monoterapia en DMt2

N=6.007
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Terapia combinada en DMt2

N=6.007
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Terapia combinada en DMt2

N=6.007
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Tratamiento DMt2 en pacientes
con enfermedad CV

N=6.007

76,1%
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¢Qué mas podemos hacer
ante un paciente
diabético?




Efecto cardioprotector de
Metformina

Metformin - .
" Oxidative Phosphorylation
I PGC-1a > ‘ Proteins Gene expression
A
AMPK —>AMPK-P eNOS l

l 1) 'IATP Synthesis {, My Func
eNOS-P>INO > | —> || Apoptosis > | LV Function
2) IOZ Consumption
> | TGF-p1 — lFibrosis - @

U - Varjabedian et al. Cardioprotection by Metformin: Beneficial Effects Beyond Glucose Reduction. Am J Cardiovasc Drugs 2018




RCV de la Glitazonas

Rosiglitazona
ADOPT B 1,40
DREAM t 1,78
RECORD —.— 1,23
Nissen —— 1,43
Singh —— 1,42
GSK —— 1,31
0.1 A Favor 1 A Favor 10
Rosiglitazona Comparador

Pioglitazona
PROactive —J}— 0,83
Lincoff —— 0,81
0.1 A Favor 1 A Favor 10

Pioglitazona Comparador

Rohatgi A et al. Cardiovasc Drugs Ther 2008; 22: 233-240



Guias de la FDA para los
ensayos sobre seguridad
cardiovascular de los
farmacos antidiabéeticos
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Guidance for Industry
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Ensayos de eficacia CV tradicionales frente a
ensayos de seguridad CV con iDPP-4

Ensayos de resultados CV tradicionales (p. ej., ADVANCE)

Inicio de tratamiento enmascarado o placebo
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Ensayos de seguridad CV con antidiabéticos
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Guias de la FDA para los ensayos sobre
seguridad cardiovascular de los farmacos

antidiabéticos

to the active control. Typically, we accept a noninferiority margin 0E0.3 or 0.4 HbAlC]
percentage units provided this is no greater than a suitably conservative estimate of the
magnitude of the treatment effect of the active control in previous placebo-controlled trials. For
additional guidance on noninferiority studies, refer to ICH E9 and ICH E10.
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RCV de i-SGLT?2

ERVIC,
S Es.(/

SGLT-2 Empagliflozina Canagliflozina Dapagliflozina  Ertugliflozina

Comparador Placebo Placebo Placebo Placebo
N 7.300 4.300 22.200 3.900
Resultados 2015 2017 2018 2020

Patients with an Event (%)

//_,1/ A Death from Cardiovascular Causes, Nonfatal Myocardial Infarction, or Nonfatal Stroke
- 100+ 20

90
80
70
60
50
40+
30
20
10+

HR 0.86 .

(95.02% 0.74,0.99)

p=0.01%1 f—r""r?:w.uj‘;,!- 0
= A
i

5 /_,:f’/’:: ’
2 ”_/_. e -
2

Hazard ratio, 0.86 (95% Cl, 0.75-0.97)

P<0.001 for noninferiority Placebo

P=0.02 for superiority

Canagliflozin

0 26 52 78 104 130 156 182 208 234 260 286 312 338

T T T T T T T T T T T T T
0 26 52 78 104 130 156 182 208 234 260 286 312 338

Weeks since Randomization



Reduccion significativa de la Hbalc

Placebo
Empagliflozin 10 mg
Empagliflozin 25 mg

9,0 -
S
o 85 -
i
<
T
— 8,0 -
[WN]
=
©
8 75
(%]
=,
® 70 - -0,24% (1C95%: ~0,40%, ~0,08%)
5 -0,36% (IC95%: ~0,51%,-0,20%)
=
6,5 -
6,0 \ \ \ \ \

0 12 28 40 52 66 80 94 108 122 136

Semana

Placebo 2294 2272 2188 2133 2113 2063 2008 1967 1741 1456 1241
Empagliflozina10 mg 2296 2272 2218 2150 2155 2108 2072 2058 1805 1520 1297
Empagliflozina25mg 2296 2280 2212 2152 2150 2115 2080 2044 1842 1540 1327

150

1109
1164
1190

164 178 192 206

962 705 420 151
1006 749 488 170
1043 795 498 195

Todos los pacientes (incluidos los que interrumpieron el tratamiento con el farmaco de estudio o iniciaron otros tratamientos) fueron
incluidos en este modelo mixto de andlisis para medidas repetidas (intencién de tratar)

Zinman B, et al. N Engl J Med. 2015



Cambios de HbAlc en CANVAS Study

A Glycated Hemoglobin
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Neil, et al. N Engl J Med. 2017



Comparativa entre EMPA-REG Y CANVAS

Hazard ratio (95% CI)
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Eventos CV asociados a farmaco
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Eventos CV asociados a farmaco
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Conclusiones

Existe una estrecha relacion entre DMt2 y ECV

2. El objetivo principal del tratamiento de la DMt2
debe orientarse a prevenir eventos CV

3. El tratamiento de los diferentes FRCV asociados a
la DM1t2 ayuda a reducir el RCV

e Solamente la reduccion intensiva del LDL aporta
beneficio prondstico

4. Mas alla del control de HbAlc debemos
aprovechar el beneficio demostrado de ciertas
moléculas en la reduccion del RCV




