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Overall Population (per 1000 beneficiaries)

Trends in Heart Failure Incidence (2011 ς2016)
National Level 5% Medicare Claims data (age 73 y, 56% women, 250,000 incident HF cases)
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Stratified by Diabetes Status
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Diabetes, CV Risk Factors & Risk of HF & MI

Adapted from Rashwani et al. NEJM 2018
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Optimally controlled 

risk factors

Need novel approaches to HF prevention in Type 2 DM

Diabetes, CV Risk Factors & Risk of HF & MI

Adapted from Rashwani et al. NEJM 2018
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Stage B HF
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Stage C Heart Failure

Functional Capacity 
(Peak VO2)

~28
ml/kg/min

<21
ml/kg/min

10-15
ml/kg/min

~25% 
decrease

Diabetes 
Stage A Heart Failure

Stage D Heart Failure

>30% 
decrease

Diabetic 
Cardiomyopathy:

Stage B Heart Failure

Å Metabolic derangement of the myocardium due to 
diabetes

ÅCardiac structural abnormalities
ÅEarly symptoms of DbCM
ÅImpaired functional capacity (~75% normal)

Å Overt Heart Failure
Å HFpEFor HFrEF
Å Significant impact on daily activities

Å Refractory Heart Failure requiring specialized 
interventions (e.g., Left Ventricular Assist Device)

Å Inability to complete daily activities

Stage Description

HFpEF= Heart Failure with Preserved Ejection Fraction  HFrEF= 
Heart Failure with Reduced Ejection Fraction

Kosmala et al, JACC V O L . 6 5 , NO . 3 , 20 1 5; Swank et al. Circ HF 2012; Wang et al. JACC: ; Cardiovasc Imaging 2018; From et al. JACC 2010 

Diabetic Cardiomyopathy: Stage B HF Phenotype  



Potential Mechanisms

Marwick et al. JACC 2018



Diabetic Cardiomyopathy: Cardiac Impairments
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Wang et al. JACC Imaging 2018

N = 290 asymptomatic, community dwelling type 2 DM individuals, no ischemic heart disease
Mean age = 71 years, 55% Men

18 month follow up , 49 HF or death events
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Subclinical Cardiac Abnormalities and HF Risk

Biomarkers + LVH   Ą HF risk

Jackson Heart Study

N = 3,987 community dwelling adults

64% Women, 6% with LVH by echo

25% with myocardial injury (hs-TnI > 6 ng/l)

285 HF events over 10 year follow up

Pandey, et al JAMA Cardiology 2019



Phenotypic Variation in Diabetic Cardiomyopathy
Clustering analysis in 842 patients with type 2 DM
3 identified clusters with distinct echo characteristics 

Ernadeet al. JACC 2017
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Phenotypic Variation in Diabetic Cardiomyopathy
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Identifying Diabetic Cardiomyopathy

Diabetic cardiomyopathy can be identified  via echocardiogram abnormalities 
and cardiac biomarkers in the absence of other etiologies of abnormalities in 
cardiac structure and function such as ischemic heart disease



Diabetic Cardiomyopathy: Prevalence

Diabetic Cardiomyopathy

2900 individuals with DM
3 pooled community-

based cohorts

Segar, Pandey et al JACC 2021 


