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• As the population is getting older, the concept of risk factors 

for heart failure is undergoing changes 



Average US Life Expectancy at Birth
US Trends in Life Expectancy at Birth (1970-2020)
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↑ CVD with Aging



López-Otín C, et al. Cell. 2013;153:1194-217
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↑ CVD with Age: Driven by Biological Changes  



López-Otín C, et al. Cell. 2013;153:1194-217



López-Otín C, et al. Cell. 2013;153:1194-217



Age: CVD with Cumulative Disease and Vulnerability

Lakatta EG, J Mol Cell Cardiol. 2015;83:1-13

Disease



Age: CVD with Cumulative Disease and Vulnerability

Lakatta EG, J Mol Cell Cardiol. 2015;83:1-13

Disease

CVD in a context 
of multimorbidity



Frailty

Age: CVD with Cumulative Disease and Vulnerability

Lakatta EG, J Mol Cell Cardiol. 2015;83:1-13

Disease

CVD in a context 
of multimorbidity

and frailty



CVD risks and typical aging…



Ijaz N, et al. J Am Coll Cardiol. 2022;79:482-503

CVD Risk: Drivers of Frailty and CVD Overlap

Environment 

Genetics
Epigenetics
Telomeres

Proteostasis



Sarcopenia: Skeletal Muscle Weakening and Atrophy

YOUNG

OLD Inflammation
• ↑infiltrating adipose

• ↓type 2 fibers

• ↓Microvascular perfusion

• ↑Mitochondrial dysfunction

• ↑Apoptosis

• ↑Motor neuron loss

Maria Fiatarone Singh



Gadde KM, J Am Coll Cardiol. 2018;71:69-84

OSA

HTN

DiabetesDyslipidemia

Lipotoxicity

CAD

↑Insulin Resistance ↑RAAS Activity ↑Mechanical Load

↑Inflammation ↑Insulin ↑SNS Activation



Cardiac 
Dysfunction 

Body 
Composition 
Changes

Multiorgan
Dysfunction 

• Sarcopenia

• Mitochondrial Dysfunction

• Capillary Rarefication 

• Endothelial Dysfunction  

Distinctive Age-Related Vulnerabilities to HF Pathophysiology

Pandey A…Kitzman DW. J Am Coll Cardiol. 2021;78:1166-87

HFpEF



Modifying Risk Factors to Incident HF 

• Traditional CVD risk factors:

– ↓Hypertension

– ↓Cholesterol

– ↓Sedentariness

• New Risk factors

– Caloric Restriction

– Caloric Restriction Mimetics



Composite of MI, ACS, stroke, HF, or
death from cardiovascular causes Sprint Research Group. N Engl J Med. 2015;373:2103-16

Systolic Blood Pressure Intervention Trial 
(SPRINT) : Lower is better…

Years Years
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Intensive treatment

Standard treatment
Intensive treatment

Primary Outcome All-Cause Mortality
Hazard ratio with intensive treatment,
0.75 (95% CI, 0.64–0.89)

Hazard ratio with intensive treatment
0.73 (95% CI, 0.60–0.90)



Strategy of Blood Pressure Intervention in the Elderly 

Hypertensive Patients (STEP)

Zhang W, et al. N Engl J Med 2021;385:1268-79 

1⁰ Outcome: 
Composite of stroke, acute coronary 
syndrome (MI and UA), acute 
decompensated heart failure, coronary 
revascularization, atrial fibrillation, or 
CVD death

•60-80 yo

•N=8511

•olmesartan, amlodipine, and HCTZ

•BP systolic target: 110-130 mmHg

HF declines 28%



Increased adverse events

Bress AP, et al. Circulation. 2017;135:1617-28

HR 1.67 HR 1.33 

HR 1.35 

HR 1.66 

Intensive BP control Standard BP control



Data combined from Jupiter and HOPE-3:
• Adults ≥70 years: 26% relative risk reduction for the endpoint nonfatal MI, 

nonfatal stroke, or CV death

Ridker PM, et al. Circulation 2017; 135:1979-81



New Statin Use in US Veterans Over Age 75

Orkaby AR, et al. JAMA. 2020;324:68-78

N=57,178,
Mean age 81.4 yrs



Orkaby AR, et al. JAMA. 2020;324:68-78

N=57,178,
Mean age 81.4 yrs



Kenny HC, Abel ED. Circ Res. 2019;124:121-141

DM and HF: More than glucose control



Age-Specific Shifts in CVD Risk Factors

Wang T, et al. Lancet Regional Health September 26, 2021 DOI:https://doi.org/10.1016/j.lanwpc.2021.100277



↑Implications of Lifestyle Risk Factors in Older 
Adults

• Physical Activity

• Caloric Restriction

• Caloric Restriction Mimetics

– Rapamycin

– Resveratrol

– Metformin

– Canakinumab



Physical Activity and Heart Failure 

Aune D, e al. European Journal of Epidemiology (2021) 36:367–381



Exercise as Medicine

Lavie C, et al. Circ Res. 2019;124:799-815



North BJ, Sinclair DA. Circ Res. 2012;110:1097-108



North BJ, Sinclair DA. Circ Res. 2012;110:1097-108



Time (Allostatic Load) 
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Normal Aging

Vulnerable Aging

Pre-Frail

Frail

Disability

L Rodríguez-Mañas. J Gerontol A Biol Sci Med Sci. 2013;68:62–7



Ferrucci L, Fabbri E. Nat Rev. 2018; 15:505-22

Inflammaging

•Diet
•Exercise
•Novel anti-inflammatory 

therapeutics (Canakinumab)



HF, MI, Stroke, CA, MCI/Dementia and death

Metformin

• Most widely prescribed oral 

medication for type 2 DM worldwide

Barzilai N, Cell Metab. 2016;23:1060-5

Targeting Aging 

with Metformin 

(TAME)



Summary

• The rapidly growing population of older adults is intrinsically 
vulnerable to incident CVD

• Traditional risk factors have sustained and even increased 
benefit to moderate risks of HF amidst high susceptibility to 
CVD

• Novel risk factors associated with aging are now being 
recognized and provide new targets for risk modification
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• Welcome!

• Daily Newsletters via email

• Lunch & Learns Monday - Friday 12om CST/ 1pm EST

• Join HFSA and other heart failure-focused organizations on Twitter 
at 11:00 AM CT on Wednesday, February 17 for a lively discussion on 

heart failure. The purpose of the chat is to provide healthcare 
providers and heart failure patients with an overview on the status 
of heart failure and to discuss ways to improve quality of care and 
expand heart failure awareness. Follow hashtag #HFChat2022

• Recordings

• Slides & Attachments

• Submit questions through the question panel

Heart Failure Awareness Week!

https://nam11.safelinks.protection.outlook.com/?url=http%3A%2F%2Fr20.rs6.net%2Ftn.jsp%3Ff%3D001BuDcRiw7JvqyQO-O2SJVZVR211M1Z8H2vD91MtJSmVlXrq7k110eC4we5pSXEEqmBZ2mVk8-zUFD2Og6r6NTm38PMhjtzybDfKu1oHT5EJvVfDB3Fs3wePHw2QziatS62q0LRBwWOL_StItGMzqLug%3D%3D%26c%3DzNGSLg3DJyd_7Ct7cegYdzV2UStSisyGI9ehO7F6vFhfwe433cttPQ%3D%3D%26ch%3DjsOtGMroXxf1qsIPvN7qZxjCznqiT_CizXh5EXxYKivwzTqwRssoqQ%3D%3D&data=04%7C01%7Clynn.serdynski%40heart.org%7C66109125377d4d9c948e08d8c3c8d199%7Cceab0fb5f7ff48b4a0d09f76ef96ecf9%7C0%7C0%7C637474614574700878%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=3wE2%2B4LaFu42D9nTi14LA3dhg84AVlxrKHxzDoAD6xE%3D&reserved=0


Prevention and Early Detection 
of Heart Failure Patients 

Jennifer Maning, DO



Heart Failure Burden

Prevalence of HF is 
projected to increase by 46% 
from 2012 to 2030, affecting 
>8 million people 18 years 

of age or older 

31Centers for Disease Control and Prevention, National Center for Health Statistics. National Health and Nutrition 
Examination Survey (NHANES) public use data files. Accessed April 15, 2021. 



Heart Failure Risk Factors 

Coronary 
heart disease

PAR 20%

Hypertension

PAR 30%

Diabetes

PAR 12%

Obesity

PAR 12%

Smoking

PAR 14%

Tsao CW et al; American Heart Association Council on Epidemiology and Prevention Statistics Committee and Stroke Statistics Subcommittee. Heart 
Disease and Stroke Statistics-2022 Update: A Report From the American Heart Association. Circulation. 2022 Jan 26:CIR0000000000001052

Data from NHANES show that one-third of 

US adults have at least 1 HF risk factor

PAR, population attributable risk



Sex Differences in Risk Factors

• Hypertension is the 
most common risk 
factor in women while 
coronary artery disease 
is the most common 
risk factor among men

Daubert MA, Douglas PS. Primary Prevention of Heart Failure in Women. JACC Heart Fail. 2019 Mar;7(3):181-191.



Diuretic
s

OR 0.59

ACEI
OR 0.70

ARB 
OR 0.76

Hypertension

• Long term treatment of 

hypertension reduces the 
risk of HF by ~50% and 
is associated with lower HF 
mortality 

Sciarretta S et al. Antihypertensive treatment and development of heart failure in hypertension: a Bayesian network meta-analysis of studies in 
patients with hypertension and high cardiovascular risk. Arch Intern Med. 2011 Mar 14;171(5):384-94

Most effective anti-hypertensive medication 

classes in reducing the incidence of HF

OR, odds ratio



Diabetes

Verma S, McMurray JJV. The Serendipitous Story of SGLT2 Inhibitors in Heart Failure. Circulation. 2019 May 28;139(22):2537-2541

• For patients with diabetes, SGLT2 inhibitors have 
been shown to reduce incident heart failure (*even without 
a history of a prior MI or ASCVD)



Dyslipidemia

Velagaleti RS, Massaro J, Vasan RS, Robins SJ, Kannel WB, Levy D. Relations of lipid concentrations to heart failure 
incidence: the Framingham Heart Study. Circulation. 2009 Dec 8;120(23):2345-51



Smoking

Arnett DK et al. 2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease: A Report of the American College of
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. Circulation. 2019 Sep 10;140(11):e596-e646

Tobacco use dependence is a 
without a history of a prior 

MI or ASCVD but with 
multiple risk factors, 

For former smokers, the risk of 

HF is comparable to that of 

never smokers after >15 years 

of tobacco cessation 



Physical activity

Echouffo-Tcheugui JB, Butler J, Yancy CW, Fonarow GC. Association of Physical Activity or Fitness With Incident Heart Failure: A Systematic 
Review and Meta-Analysis. Circ Heart Fail. 2015 Sep;8(5):853-61

Meta-analysis of 10 cohort 

studies comprised of 282,889

patients who were followed for 

up to 30 years,

RR for HF among patients with 

regular exercise pattern was 

28% lower 

(RR: 0.72; 95% CI: 0.67 to 0.79) 



Key Preventative 
Strategy

• Promote a healthy 
lifestyle throughout life

Horwich TB, Fonarow GC. Prevention of Heart Failure. JAMA Cardiol. 2017 Jan 1;2(1):116

Physical 
activity

Healthy 
weight

NO 
smoking

Blood 
pressure 
control 

Diabetes 
control

Healthy 
cholesterol



Social Determinants of Health

Arnett DK et al. 2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease: A Report of the American College of
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. Circulation. 2019 Sep 10;140(11):e596-e646



Detecting Heart Failure: symptoms 
and/or signs

Dyspnea

Orthopnea

Paroxysmal nocturnal 
dyspnea

Fatigue

Reduced exercise capacity

Ankle swelling

Elevated jugular venous 
pressure

Positive abdominojugular 
reflux

S3 gallop

Laterally displaced apical 
impulse

Cough 

Abdominal distension

Wheeze

Abdominal bloating 

Early satiety 

Bendopnea

Weight gain 

Lung rales

Peripheral edema

Ascites

Cool and/or mottled 
extremities

Narrow pulse pressure

Weight loss and cachexia



Detecting 
Heart Failure
• Diagnostic tools

Murphy SP, Ibrahim NE, Januzzi JL Jr. Heart Failure With Reduced Ejection Fraction: 
A Review. JAMA. 2020 Aug 4;324(5):488-504

Diagnostic imaging

Chest x-ray 

Transthoracic 
echocardiogram 

Coronary 
angiogram 

Cardiac MRI

+/-

Electrocardiogram

Right heart catheterization 

Endomyocardial biopsy 

Labs

BNP/NT-proBNP

Complete blood 
count

Basic metabolic 
panel

Liver function tests

Iron studies

Thyroid function 
Tests 

Hemoglobin A1c

Lipid panel



Disparities in Detection of Heart Failure

Sandhu AT, Tisdale RL, Rodriguez F, Stafford RS, Maron DJ, Hernandez-Boussard T, Lewis E, Heidenreich PA. Disparity in the Setting of 
Incident Heart Failure Diagnosis. Circ Heart Fail. 2021 Aug;14(8):e008538

Critical disparities in diagnosis of HF:

female sex, black race, and low net 

worth were associated with higher 

rates of diagnosis in the acute care 

setting



For questions or more information: please 

contact your local AHA Quality Improvement 
Manager  OR reach out via the below link: 

https://www.heart.org/en/professional/quality

-improvement/contact-your-local-get-with-
the-guidelines-representative

Registration for tomorrow’s Lunch & Learn on 

Health Equity in Heart Failure can be 

completed by clicking here. 

THANK YOU!

https://www.heart.org/en/professional/quality-improvement/contact-your-local-get-with-the-guidelines-representative
https://register.gotowebinar.com/register/2467053824630405133
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