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LDL

< 70

< 55 ***

Dieta 
mediterránea

Stop 
tabaco

Ejercicio 
físico

A1C

< 7%

< 6,5%**

TA 

< 140/85

< 130/80*

IMC < 25

*      Especialmente en DM1 o jóvenes con DM2 o con albuminuria o retinopatía 

* *   Sin riesgo hipoglucemias

* ** Riesgo extremo
European Heart Journal (2016) 37, 2315–2381 

Endocr Pract. 2017 Apr 2;23(4):479-497





Mayor beneficio en DM2

Circulation. 2018;137:1571–1582

Reducción 14% End point 1º
Reducción 21% IAM 

Reducción 42% ICTUS



Risk of Primary Endpoint

Sabatine, Marc S et al. The Lancet Diabetes & Endocrinology , 2017:12 , 941 - 950
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European Heart Journal (2016) 37, 2315–2381 



JACC (2017), doi: 10.1016/j.jacc.2017.11.006.



A1C: Lo más baja posible SIN hipoglucemias

Endocr Pract.2017,doi:10.4158/EP161682.CS



ADA/EASD 2017, AACE 2017
Tras estudios de seguridad CV

Objetivos del tratamiento en la DM2

Adaptado de: Inzucchi SE, et al. Diabetes Care 2012;35:1364–79.

Toma de las decisiones conjuntamente con el paciente

A1C <6,5%
SIN HIPOGLUCEMIAS

Objetivos Individualizados

>7%<7%

7%

6,5% 8-8,5%

- Diabetes de corta 
duración
-Esperanza de vida larga
-Sin ECV significativa
-Se puede lograr sin 
riesgo significativo de 
hipoglucemia u otros 
efectos adversos

La mayoría de los 
pacientes con 

diabetes

-Expectativa de vida limitada
-Alto nivel de dependencia fc
-EC extensa con  riesgo de 
eventos isquémicos
-Múltiples comorbilidades
-Hipoglucemias graves recurrentes
-Hipoglucemias inadvertidas
-Dificultad para alcanzar A1c ≤ 7% 
pese a múltiples fármacos.



¿ Por qué no nos fijamos en la A1C en primer escalón ?



14% 
MACE
3 años

13% 
MACE
3 años

26% 
MACE
2 años

14% 
MACE
5 años

N Engl J Med 2016; 375:311-322 N Engl J Med 2017; 377:644-657

N Engl J Med 2015; 373:2117-2128 N Engl J Med 2016;375:1834-44.

Castro A, Marzal D et al.. SEC Monogr. 2018;6 (2):19-23



Subgrupos según A1C                    P interacción

(activo  placebo) 

<8,5% - >8,5%       0.01      ( 1º )

0.51      (muerte)

<8,3% - >8,3%   0.58    (1º)

<8,5% - >8,5% 0.94 (1º)

<8,0% - >8,0% 0.29   (1º)

N Engl J Med 2015; 373:2117-2128

N Engl J Med 2016; 375:311-322

N Engl J Med 2017; 377:644-657

N Engl J Med 2016;375:1834-44.

Beneficio independiente de A1C



N Engl J Med. DOI: 10.1056/NEJMoa1504720

Beneficio independiente de los fármacos asociados



N Engl J Med 2016; 375:311-322

Beneficio independiente de los fármacos asociados



* No iniciar. Sí mantener: Empa 10 mg o Cana 100 mg
** No iniciar MET. Sí mantener.

Castro A, Marzal D et al.. SEC Monogr. 2018;6 (2):19-23



N Engl J Med 2015; 373:2117-2128 N Engl J Med 2017; 377:644-657

33%
35%



Circulation. 2018;137:1218–1220





13% 22%

15%

N Engl J Med 2016; 375:311-322



26%

39%

26%

N Engl J Med 2016;375:1834-44.



Sattar et al. JACC. 6 9 , N O. 2 1 , 2 0 1 7 M AY 3 0 , 2 0 1 7 : 2 6 4 6 – 5 6



* No iniciar. Sí mantener: Empa 10 mg o Cana 100 mg
** No iniciar MET. Sí mantener.

¿ FG ?

Castro A, Marzal D et al.. SEC Monogr. 2018;6 (2):19-23



Porcentaje de pacientes con FGe< 60 ml/min/1,73 m2 en los estudios
EMPA-REG OUTCOME Y CANVAS
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Wanner C. New Engl J Med 2016, June 14
Neal B. New Engl J Med 2017, 377(7):644-657
Perkovic V. Poster FR-PO 1058. ASN New Orleans. Novbre 2017 

N=1818 N=2302

FGe: ml/min/1,73 m2



Porcentaje de pacientes con ALBUMINURIA 
en los estudios EMPA-REG OUTCOME Y CANVAS
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Wanner C. New Engl J Med 2016, June 14
Neal B. New Engl J Med 2017, 377(7):644-657
Perkovic V. Poster FR-PO 1058. ASN New Orleans. Novbre 2017 

N=2800 N=2302

N=2049 N=2113

N=772 N=720

IRMA 2:      950 pacientes
RENAAL:   1513 pacientes
IDNT:         1715 pacientes



Empagliflozin Placebo

no. with event
/analyzed (%)

rate/
1000
pt-yr

no. with event/
analyzed (%)

rate/
1000
pt-yr

Hazard Ratio (95% CI) p-value

Incident or worsening nephropathy or CV 
death

675/4170
(16.2)

60.7 497/2102
(23.6)

95.9 0.61 (0.55–0.69) <0.001

Incident or worsening nephropathy 525/4124
(12.7)

47.8 388/2061
(18.8)

76.0 0.61 (0.53–0.70) <0.001

Progression to macroalbuminuria 459/4091
(11.2)

41.8 330/2033 
(16.2)

64.9 0.62 (0.54–0.72) <0.001

Doubling of serum creatinine* 70/4645
(1.5)

5.5 60/2323
(2.6)

9.7 0.56 (0.39–0.79) <0.001

Initiation of renal replacement therapy 13/4687
(0.3)

1.0 14/2333
(0.6)

2.1 0.45 (0.21–0.97) 0.04

Doubling of serum creatinine*, initiation of 
renal replacement therapy, or death due to 
renal disease

81/4645
(1.7)

6.3 71/2323
(3.1)

11.5 0.54 (0.40–0.75) <0.001

Incident albuminuria in patients with 
normoalbuminuria at baseline

1430/2779
(51.5)

252.5 703/1374
(51.2)

266.0 0.95 (0.87–1.04) 0.25

0,125 0,25 0,5 1,0 2,0 4,0

Favors placeboFavors empagliflozin

EMPA-REG OUTCOME: Renal outcomes (todos los pacientes)  

Analyses were prespecified except for the composite of doubling 
of serum creatinine, initiation of renal replacement therapy, or 
death due to renal disease.
*Accompanied by eGFR [MDRD] ≤45 ml/min/1.73m2.

Hazard ratio 
(95% CI)

Wanner C., N Engl J Med, 2016: 375: 323-334



Empagliflozin Placebo

N= 2250 (32 %) no. with event
/analyzed (%)

rate/
1000
pt-yr

no. with event/
analyzed (%)

rate/
1000
pt-yr

Hazard Ratio (95% CI) p-value

Incident or worsening nephropathy or CV 207/998
(20.7)

82.0 161/507
(31.8)

141.7 0.58 (0.47–0.71) <0.001

Incident or worsening nephropathy or CV 
death

290/1039 
(27,9)

110.6 213/539
(39,5)

178,8 0.64 (0.53–0.70) <0.001

CV death 0.71 (0.52–0.98)

All cause mortality 0.76 (0.59–0.99)

Hospitalization for heart failure 0.61 (0.42–0.87)

All cause of hospitalization 0.81 (0.72–0.92)

0,125 0,25 0,5 1,0 2,0 4,0

Favors placeboFavors empagliflozin

EMPA-REG OUTCOME: Renal outcomes in prevalent kidney disease*

*prevalent kidney disease: eGFR <60 mL/min/1.73m2 
and/or urine albumin-creatinine ratio [UACR] >300 mg/g) 
at baseline

N= 2250 (32 %)

Hazard ratio 
(95% CI)

Wanner C. Circulation. 2017 Sep 13. pii: CIRCULATIONAHA.117.028268. 



Liraglutide: efecto  en nefropatía*

Mann JFE. N Engl J Med 2017;377:839-48
Marso SP. N Engl J Med 2016; 375(4):311-22

*Macroalbuminuria, doubling of serum creatinine, ESRD, renal death

 22%

No beneficio en duplicación de creatinina ni IRCT

% Nº

FGe 30-59 ml/min/1,73 m2 20.7 % 1934

Microalbuminuria 26.1 % 244

Macroalbuminuria 10.3 % 966





¿ Qué asociamos?

Castro A, Marzal D et al.. SEC Monogr. 2018;6 (2):19-23



Castro A, Marzal D et al.. SEC Monogr. 2018;6 (2):19-23



aGLP1

iSGLT2

Metformina

Insulina

IDPP4

Acarbosa

Glinidas

Glitazonas

SU

Riesgo CV 
inducido

Seguridad CV Beneficio CV

Castro A.





IDPP4 Estudio Publicado Seguridad CV Eficacia CV

Alogliptina EXAMINE 2013 Sí Neutro

Saxagliptina SAVOR 2013 Sí en MACES
No en IC

Neutro

Sitagliptina TECOS 2015 Sí Neutro

Linagliptina CAROLINA 
CARMELINA 

En marcha
En marcha

Vildagliptina META-ANÁLISIS 2015 Sí Neutro

Omarigliptina OMARIGLIPTINA 2017 Sí Neutro

Posicionamiento DM2 en P2ª; 2017



Atherosclerosis 272 (2018) 33e40¿La combinación razonable?



”…there emerges the intriguing possibility
that, if used in combination, 

the effects of these antidiabetes agents
may be additive or

even multiplicative with regard to 
cardiovascular benefit."



Diabetes Ther (2016) 7:621–639 



http://dx.doi.org/10.1016/ S2213-8587(16)30263-7



.doi.org/10.1016/ S2213-8587(16)30263-7





DEVOTE ( degludec vs glargine100 )

CI, confidence interval; EAC, Event Adjudication Committee; HR, hazard ratio; IGlar U100, insulin glargine U100; MACE, major adverse cardiovascular events; N, number of
patients at risk; PYO, patient-years of observation

Marso et al. N Engl J Med 2017;377:723–32

• DEVOTE confirmed the cardiovascular safety of insulin 

degludec in comparison with insulin glargine (both U100)

• DEVOTE reported 752 adjudication-confirmed severe 

hypoglycaemic events in a blinded head-to-head trial

• A 40% lower rate of severe hypoglycaemia was confirmed at 

similar levels of HbA1c

• A 53% lower rate of nocturnal severe hypoglycaemia was 

confirmed at a lower fasting plasma glucose

3-point MACE (primary)

HR: 0.91
[0.78; 1.06]95% CI

Non-inferiority confirmed
p<0.001

Severe hypoglycaemia 

Rate ratio: 0.60 
[0.48; 0.76]95% CI

Superiority confirmed
p<0.001

Nocturnal severe hypoglycaemia 

Rate ratio: 0.47
[0.31; 0.73]95% CI

p<0.001



Association between glycaemic variability, 
hypoglycaemia and outcomes

Desouza et al. Diabetes Care 2010;33:1389–94;

Driesen et al. J Neurosci Res 2007;85:575–82; 

Mooradian. Brain Res Brain Res Rev 1997;23:210–8;

Sanon et al. Clin Cardiol 2014;37:499–504; Dhalla et al. J Hypertens 2000;18:655–73

Outcomes
Glycaemic
variability

Hypoglycaemia



Hyperglycaemia

Glycaemic control: similar A1c, different profile

Diabetes Technol Ther 2012;14:303–10; Vora & Heise. Diabetes Obes Metab 2013;15:701–12

Hypoglycaemia
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Outcomes by variability tertile

MACE, major adverse cardiovascular events
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Diabetologia. 2017 Sep 15. doi.org/10.1007/s00125-017-4423-z 



Zinman B N Engl J Med 2015; 373:2117-2128
Marso S et al; N Engl J Med 2016; 375:311-322



Castro A, Marzal D et al.. SEC Monogr. 2018;6 (2):19-23


