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Objectives

Discuss the association between diabetes and heart failure

The possible mechanisms for heart failure in diabetic patients

Establish the relationship between glycemic control and heart
failure

Discuss the phenotypes of heart failure in patients with diabetes

Discuss the relationship between cardiovascular markers and
the risk for heart failure in patients with diabetes

Antihyperglycemic agent evidence for use in this population




The Framingham
heart study

Patients with T2DM are

more likely
to develop HF than people
without diabetes

1. Kenny HC, et al. Heart Failure in Type 2 Diabetes: Impact of Glucose

TABLE IV

Risk of Congestive Heart Failure According to Sex and Diabetic
Status at Each Biennial Examination: 18 Year Follow-Up Study

Incidence

Crude Age-

Person Years  Annual Adjusted®*  Relative
Diabetic Status At Risk per 10,000  per 10,000 Risk

Men Aged 45 to 74 years

Nondiabetic 26,988 31.87 32.14 2.36+
Diabetic 1,226 89.72 75.98 :

Women Aged 45 to 74 years

Nondiabetic 35.322 19.53 19.75
Diabetic 1,190 142.85 101.60

* Indirect method. - Rri]sk remafitns
t Significant at P <0.05 (chi square = 6.50). | it ciic

il : : —12.53). adjusting for
{ Significant at P <0.01 (chi square 3) CV risk factors

-Lowering Agents, Heart Failure Therapies, and Novel Ther  apeutic Strategies.

Circulation Research. Jan 2019; 124: 121 -141. 2. Kannel ET AL. Role of Diabetes in Congestive Heart Failure: The Framingham St udy. The American

Journal of Cardiology. Vol 34. July 1974. 29 -34.



Risk of Death High in Patients with Heart Failure and Diabetes
N: 5,491 pts Diamond Trial

Cumulative mortality from all causes in patients with
heart failure with and without diabetes

HRadj 1.5
95%ClI 1.3-1.6
P<0.001

Adjusted for age,

gender, smoking,

previous MI, HTN,

Afib, NYHA class,

and wall motion
index
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J Am Coll Cardiol 2004;43:771-7



Heart Faillure Risk Increased in Diabetes

n: 19,699 pts in Reach Registry Study with DM
4 year F/U

I No Diabetes

#E Diabetes OR, 1.35
95% Cl1 1.15-1.59
OR,,; 1.30

95% Cl 1.14-1.48 12.6

. 11.4 OR,, 1.23
952?;?"1’_::13_ 50 95% C 0.99-1.53

OR,; 1.56
95% CI11.06-2.29
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Circulation .2015;132:923-931.



Potential mechanisms for heart failure in diabetic
patients
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Non-Therapy Related Effects

Differences in Concomitant Medications
Confounding Medical Co-Morbidities
Play of Chance

Complex entity
associated with multiple

contributing mechanisms Failure - Decreased Flud Clearance
Diagnosis ] Peripheral Edema

Volume Related

Direct Myocardial Effects

Adverse Remodeling
Myocardial Depression
Advanced Glycation End Products §

1. Marwick, TH et al. J Am Coll Cardiol . 2018;71:339-351.
2. Bhatt DL. Cavender MA. 2014; JACC: Heart Failure 2(6): 583.



Diabetic Cardiomyopathy

Defined as the existence of abnormal cardiac structure
and performance in the absence of other cardiac risk

factors, such CAD, hypertension, and significant
valvular disease

Term introduced by Rubler etal. 1972

Atherosclerosis is accelerated in T2D by hyperglycaemia, insulin resistance,
inflammation and diabetic dyslipidaemia

Figure adapted from Libty. Circulation 2001,104 365-72
Zeadinetd Can J Digbetes 2013,37:345e350




