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p < 0.001 

New or worsening  
nephropathy 

39% 

p < 0.001 

Progresión to  
macro-albuminuria 

38% 

p < 0.001 

Doubling of serum  
creatinine 

44% 

P =0,04 

Initiation of renal  
replacement therapy 

55% 



Prevalent kidney disease* 752 (32.2%) 757 (32.3%) 741 (31.6%) 

Placebo  
(n=2333) 

Empagliflozin  
10 mg  

(n=2345) 

Empagliflozin  
25 mg  

(n=2342) N= 2.250 

*eGFR (MDRD) 30–60 mL/min/1.73m2 and/or macroalbuminuria at baseline.   

Circulation 2018;137:119-129 

What is the outcome in patients 
with pre-existing CKD? 

Moderador
Notas de la presentación
Wanner. Circulation 2018: Realiza un análisis sobre el subgrupo de pacientes del EMPA-REG OUTCOME con Enfermedad Renal Prevalente (aproximadamente un 32% de la “n” de estudio). Uno de los objetivos es evaluar si este paciente más crítico podría beneficiarse del efecto cardio-protector observado en la población global. Se observan beneficios significativos en la reducción de Muerte CV, Muerte por cualquier causa, Hosp. por IC, Hosp. por cualquier causa, independientemente del filtrado glomerular basal (resultados consistentes en ambas dosis). Además, concluye que a pesar de mostrar una eficacia glucémica inferior en este perfil de paciente con deterioro renal, empagliflozina continua mostrando mejoras en parámetros clínicos como la presión arterial, peso o HbA1c

http://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiEqrzwobzZAhXF6lMKHR1_APUQjRx6BAgAEAY&url=http://antioxidantreport.blogspot.com/2012/07/american-heart-association-study.html&psig=AOvVaw2U0XEqDsM2Xgkenm1VD1j7&ust=1519483074613681


CV death  all-cause mortality 

Hospitalization for HF all-cause hospitalization 

Circulation 2018;137:119-129 



Incident or worsening nephropathy  
in patients with prevalent kidney 

disease* 

* Defined as eGFR (MDRD) <60 ml/min/1.73 m2 and/or macroalbuminuria (UACR >300 mg/g) at baseline; †Nominal p-value 
Wanner C et al. N Engl J Med 2016;375:323  
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HR 0.58 
(95% CI 0.47, 0.71) 

p<0.001† 
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Empagliflozin reduces Mortality and HHF in patients with or without a history 
of MI or stroke at baseline 

DOI: 10.1016/S0735-1097(18)32260-5 
1719 JACC March 20, 2018. David H. Fitchett, Silvio E. Inzucchi et Al. 

Moderador
Notas de la presentación
ACC March 20, 2018. David H. Fitchett: Presentado en la pasada ACC (mar18): “Empagliflozin reduces mortality and HHF in patients with or without a history of MI or stroke at baseline”
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Diabetologia 2018. Subodh Verma et Al. https://doi.org/10.1007/s00125-018-4644-9  

Moderador
Notas de la presentación
CABG: coronary artery bypass graft surgeryAt baseline, 25% (1175/4687) of participants who received empagliflozin and 24% (563/2333) of participants who received placebo had a history of CABG surgery. In participants with a history of CABG surgery, HRs (95% CI) withempagliflozin vs placebo were 0.52 (0.32, 0.84) for cardiovascular mortality, 0.57 (0.39, 0.83) for all-cause mortality, 0.50 (0.32, 0.77) for hospitalisation for heart failure and 0.65 (0.50, 0.84) for incident or worsening nephropathy. Results were consistent between participants with and without a history of CABG surgery (p > 0.05 for treatment by subgroup interactions).In participants with type 2 diabetes and a self-reported history of CABG surgery, treatment with empagliflozin was associated with profound reductions in cardiovascular and all-cause mortality, hospitalisation for heart failure,and incident or worsening nephropathy. These data have important implications for the secondary prevention of cardiovascular events after CABG in individuals with type 2 diabetes
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Mecanismos Hemodinámicos 

Modelo de regresión en el que se observa como el aumento del hematocrito 
asociado a la reducción de volumen plasmático media más del 50% en la 
reducción de mortalidad CV.  
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0,25 0,50 1,00 2,00 4,00

  Mechanism Covariate 
Glycemia HbA1c 0.687 22.8% 

FPG 0.709 29.3% 

Lipids HDL-C 0.629 4.6% 
LDL-C 0.591 -8.2% 
Triglycerides 0.603 -4.1% 

Renal factors log UACR 0.672 18.2% 
eGFR 0.601 -4.7% 

Adiposity Weight 0.588 -9.2% 
BMI 0.588 -9.2% 
Waist circum. 0.602 -4.4% 

Volume Hematocrit 0.791 51.8% 
Other Uric acid 0.673 18.5% 

Vascular tone Systolic BP 0.610 -1.7% 
Diastolic BP 0.618 1.0% 
Heart rate 0.623  2.7% 

HR 
Empa vs 

placebo %-change 
Unadjusted 0.615 

Hazard ratio (95% CI) 

Univariate analysis of potential mediators of  empa’s CV 
mortality benefit: Updated mean 

Diabetes Care 2018;41:356-363 
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Mecanismos Cardíacos: Sodium-Hydrogen Exchanger 

JAMA Cardiol. 2017;2(9):1025-1029. doi:10.1001/jamacardio.2017.2275 
Antonius Baartscheer et Al. DOI 10.1007/s00125-016-4134-x 

• It has been shown that the action of empagliflozin to inhibit the NHE leads to a reduction in intracellular calcium. 
• Inhibition of NHE has been shown to minimize cardiomyocyte injury and to attenuate the development of cardiachypertrophy, 

fibrosis, remodeling, systolic dysfunction and heart failure. 



Mecanismos Cardíacos: Beta-hidroxibutirato 
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Diabetes Care 2016;39:1115–1122 | DOI: 10.2337/dc16-0542 
Diabetes Care 2016;39:1108–1114 | DOI: 10.2337/dc16-0330 

Mecanismos Cardíacos: Beta-hidroxibutirato 



Diabetes Ther (2017) 8:851–861 
DOI 10.1007/s13300-017-0279-y 

Canagliflozin treatment for 6 months reduced EAT thickness, as 
evaluated by echocardiography, in patients with T2D, independent of its 
effect on lowering blood glucose 
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Lancet Diabetes Endocrinol 2017;5:610-621 

(n=4042) 

(n=1995) 

(n=764) 

eGFR (CKD-EPI) over 192 weeks 




