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Overview



CAD (%) HF (%) eGFR<60 (%)

Liraglutide 72.5 17.8 23.1

Semaglutide 83 23.6 28.5

Exenatide 73.1 16.2 21.6

Lixisenatide 100 20.3 23.2

Summary of GLP1-RA cardiovascular outcomes trials

2.1 yrs/ 9340

2.1 yrs/ 3297

3.2 yrs/ 14752

2.1 yrs/ 6068

HARMONY-albiglutide GFR N/A



CAD (%) HF (%) eGFR<60 (%)

Empagliflozin 100 10.1 25.9

CANVAS 66 14.4 20.1

DECLARE-TIMI 41 10 7.4

Summary of SGLT-2 inhibitors cardiovascular outcomes trials

3.1 yrs/ 7020

2.4 yrs/ 10142

4.2 yrs/ 17160



10.1161/CIRCULATIONAHA.118.038868



Hospitalizations for Heart Failure

10.1161/CIRCULATIONAHA.118.038868



Hospitalization (broad renal endpoint)

-new- onset macroalbuminuria sustained doubling of serum creatinine 

or a 40% decline in eGFR, ESRD, or death of renal cause 



10.1161/CIRCULATIONAHA.118.038868



ACC 2019 New Orleans: SGLT2 inhibitors
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• HOSPITALIZATION

FOR HEART FAILURE

DECLARE-TIMI 58

N Engl J Med 2019;380:347-57.



Key Efficacy Outcomes and Their Components

N Engl J Med 2019;380:347-57.



Eri Toda Kato / Wiviott

Effect of Dapagliflozin on Heart Failure and Mortality

DECLARE-TIMI 58 is the only SGLT2i with

detailed baseline information on patients’ left 

ventricular ejection fraction

N=671/17160 (3.9% of total trial cohort) EF <45%

N= 1316/17160 (7.7% of the total trial cohort)

Heart failure history- normal EF

N=15173 no history of heart failure

3723 EF>45%

11450 no documented EF

10.1161/CIRCULATIONAHA.119.040130



10.1161/CIRCULATIONAHA.119.040130



10.1161/CIRCULATIONAHA.119.040130



10.1161/CIRCULATIONAHA.119.040130

CV death



Sub-analysis From DECLARE TIMI-58 Trial

10.1161/CIRCULATIONAHA.119.039996



10.1161/CIRCULATIONAHA.119.039996



Prior MI (N = 3,584) 

No Prior MI (N = 13,576)



Translational biology



2 cans of coke in calories / day

800 cc urine

BP drop 4-5 mm Hg

Weight loss



Pump Human output: 4500 cc of blood/min

Elite cyclist can produce close 

to 400 watts of mechanical 

power over an hour

Horsepower



Normal-EF

Normal-EF

Diastolic dysfunction
Low ejection fraction



Heart failure-reduced ejection fraction from coronary artery disease



Resting Full stress

47 y/o Obese Hispanic

Women-no chest pain SOB

-multiple times

3 children

HbA1c  7.6 (normal <5.5)

Normal EKG Right radial due to obesity

BMI 48

Classic cardiology case from primary care physician



Heart failure with preserved EF

Common in diabetes / HT



Gandhi et al 2014 Am J Card
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CLASS 1 (NT PROBNP)

• CLASS II FOR USE OF FIBROSIS BIOMARKERS

Intact sST2

sST2 knock out

Sanada J Clin Invest 2007

Cardiomyocyte Hypertrophy and Fibrosis



Januzzi et al. Clin Chem 2010

Predicts death out to 4 years

Combined with NTproBNP better

ST2 circulating soluble ST2 concentrations reflect 

cardiovascular stress and fibrosis



sST2 and Cardiovascular Mortality and HF Hospitalization

Felker, et al. Circ Heart Fail. 2013
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Circulation. 2019;139:986–988

Genetic risk scores (GRS)



Circulation. 2019;139:986–988



Boer et al 2019 European Journal of HF
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