
Heart-Failure and Diabetes 
Mellitus

LUIS RODRIGUEZ-OSPINA, MD. FACC

Sociedad Puertorriqueña de Endocrinología y Diabetología



DISCLOSURE

• VA EMPLOYEE



OBJECTIVES

• Heart Failure definition

• HF staging and classification

• Medical Therapy in HF

• NEW guidelines for treatment

• SGLT2i mechanism of action



HEART FAILURE DEFINITION

• ESC 2012: Heart failure (HF) is an 
abnormality of cardiac structure or 
function leading to failure of the heart 
to deliver oxygen at a rate 
commensurate with the requirements 
of the metabolizing tissues1

• ACCF/AHA 2013: HF is a complex clinical 
syndrome that results from any 
structural or functional impairment of 
ventricular filling or ejection of blood2

ESC: European Society of Cardiology; AHA: American Heart Association; ACCF: American College of Cardiology Foundation

1. McMurray et al. Eur Heart J 2012;33:1787–847; 
2. Yancy et al. JACC 2013;62:e147–239



STAGES OF HF

JACC Vol. 62, No. 16, 2013 October 15, 2013:e147–239 



FUNCTIONAL CLASSIFICATION

JACC Vol. 62, No. 16, 2013 October 15, 2013:e147–239 



• Coronary Artery Disease
• Dilated cardiomyopathy (DCM)

• 50% idiopathic (at least 25% familial)

• 9 % mycoarditis (viral)

• Ischemic heart disease, peripartum, hypertension, HIV, 
connective tissue disease, substance abuse, doxorubicin

• Hypertension
• Valvular Heart Disease

• Hypertension
• Coronary artery disease
• Hypertrophic obstructive cardiomyopathy (HCM)
• Restrictive cardiomyopathy



JACC Vol. 62, No. 16, 2013 October 15, 2013:e147–239 



Relationship of Hemoglobin A1C and
Mortality in Heart Failure Patients With Diabetes 

JACC Vol. 54, No. 5, 2009 July 28, 2009:422–8 
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Diabetic 
Cardiomyopathy



Laboratory Studies

Complete blood count (CBC)

Urinalysis

Electrolyte levels

Renal and liver function studies

Fasting blood glucose levels

Lipid profile

Thyroid stimulating hormone 
(TSH) levels

BNP or pBNP

HIV status

Hepatiitis

Diagnostic 
Studies 

Electrocardiography

Chest radiography

2-D echocardiography

Nuclear imagine

Maximal exercise testing

Pulse oximetry or arterial blood 
gas

J Am Coll Cardiol. Apr 14 2009;53(15):e1-e90.

J Card Fail. Jun 2010;16(6):e1-194. 



TREATMENT



• Medication management, for patients with clinical cardiovascular 
disease, a sodium–glucose cotransporter 2 (SGLT2) inhibitor or a 
glucagon-like peptide 1 (GLP-1) receptor agonist with proven 
cardiovascular benefit is recommended. 

• CKD or clinical HF and atherosclerotic cardiovascular disease, an 
SGLT2 inhibitor with proven benefit is recommended. GLP-1 receptor 
agonists are generally recommended as the first injectable 
medication. 

Diabetes Care 2018;41:2669–2701 







SGLT2 
INHIBITORS
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TUBULOGLOMERULAR FEEDBACK
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SODIUM HYDROGEN 
ANTIPORTER

1) 180g glucose filter and 
reabsroved per day

2) Threslhold 200mg/dl
3) SGLT2 --90%
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More consumption of ketone bodies to 
Improve the ATP supply of the failing heart

Beta-hydroxybutyrate has been suggested to 
act as the “superfuel”





J A C C  V O L . 7 4 , NO . 2 0 , 2 0 1 9  Cherney et al. N O V E M B E R 1 9 , 2 0 1 9 : 2 5 1 1 – 2 4













TAKE HOME 
MESSAGE

J Am Coll Cardiol 2018;72:1856–69



Dr. Harry Jimenez-Rodriguez
SGLT2i    STUDIES

Reduction in CV Disease

• EMPA-REG OUTCOME trial

• CANVAS

• DECLARE TIMI 58

• VERTIS-CV

Reduction in HF events

• EMPEROR PRESERVED

• EMPEROR REDUCED

• EMPERIAL

• EMPA-VISION

• DAPA-HF

• DELIVER

• SOLOIST WHF



QUESTIONS

THANKS






