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Physiologic Changes Clinical Implications

Cardiac 
structure 
and 
function

LV composition and mass
¶®®numbers of myocytes
¶¬¬myocyte hypertrophy
¶¬deposition of collagen, fibrous tissue, amyloid, 

and lipofuscin within connective tissue

LV wall thickness, cavity size, and shape
¶¬¬myocardial thickness
¶¬¬concentric LVH
¶¬interventricular wall thickness
¶¬spherical LV shape 

Left Heart Valves
¶¬calcium deposition & collagen infiltration
¶¬myxomatousdegeneration
¶¬fixation of valvular leaflets

LV function
¶®early diastolic peak filling
¶¬LV filling facilitated by atrial contraction
¶¬late LV filling
¶¬LVEDP during exercise

Left Ventricle 
¶¬LV stiffness and fibrosis
¶¬LV hypertrophy and diastolic volume
¶¬¬susceptibility to myocardial ischemia
¶¬¬LV dysfunction and heart failure
¶¬susceptibility to ventricular ectopy

Left Atrium
¶¬susceptibility to atrial fibrillation

Left Heart Valves
¶¬aortic sclerosis and stenosis
¶¬mitral annular calcification
¶¬mitral and aortic regurgitation 

Aorta 
stiffens and 

dilates
LA 

dilates

Valves 
thickenLV stiffens and 

hypertrophies
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ÅInflammation

ÅSenescence

ÅGenetics

ÅEpigenetics

ÅProteostasis

ÅEnvironmental Stress

Pollution

ÅSedentariness

ÅSocial Determinants 

of Health
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ÅInflammation

ÅSenescence

ÅGenetics

ÅEpigenetics

ÅProteostasis

ÅҨ Renal function

ÅҨ Pulmonary function

ÅҨ Autonomic function

ÅEnvironmental Stress

Pollution

ÅSedentariness

ÅSocial Determinants 

of Health
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Frailty

Age: CVD with Cumulative Disease and Vulnerability

Disease

Cumulative declines across multiple physiologic 

systems: ĆReserve to tolerate stressors



Physiologic Changes Clinical Implications

Compounding 
physiological 
changes

¶®Cardiovascular reserves

¶®Function compounded by 

multimorbidity

¶¬Polypharmacy

¶¬Sarcopenia

¶¬Changes in fat distribution 

¶¬Intramuscular fat

¶®Cardiorespiratoryfitness (peak 

oxygen uptake[VO2])

¶®Muscle function 

¶¬Exercise intolerance

¶¬Fatigue

¶®Activity

¶®Functional independence

¶®Quality of life

¶¬Frailty

¶¬Disability
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Distinctive Age-Related Vulnerabilities to Cardiac Pathophysiology
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Geriatric Cardiology

ÅDiagnosis
ïMultimorbidity

ÅRisk Assessment
ïMultimorbidity

ïFrailty

ïCognition

ïBiological 

ÅDisease Management
ïMultimorbidity, Frailty, Cognition

ïPharmacology

ïFunction, Falls

ïQuality of life

ÅProcess of care
ïShared Decision 

Making

ïTransfers

ïIndependence

ïAccess

ïPalliative Care

ÅPsychosocial
ïHealth Literacy

ïDisparities
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InflammagingCardiovascular 
diseases

Cancer
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Network Medicine

Diminished 
cardiovascular reserves

Frailty

Cognitive Decline

Functional decline

Falls

Cancer
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Network Medicine

Multiple clinicians and 
providers, each with 
their own priorities of 
care

Diminished 
cardiovascular reserves

Frailty

Cognitive Decline

Functional decline

Falls

Cancer

Adapted from Barabasi AL.  N Engl J Med. 2007;357:404-7
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Frailty
Multimorbidity
Polypharmacy
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